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Lo fua

Nam hoc 2008 -~ 2009 cac em hoc sinh 1op 12 truong THPT sé€ dugc
hoc theo chuomg trinh va sach giao khoa mai. Viée d6i mai chuong trinh va
sach giao khoa lop 12 1a su ké tiép cua lop 10 va 11 ma cac em da duoc hoc.
Su doi moi nay ciing tién hanh dong thoi vai doi mdi vé kiém tra danh gia
tir hinh thie tu ludn sang hinh thic tric nghiém khach quan. Viéc thay hinh
thie kiém tra nay doi hoi cac em hoc sinh phai co phuong phap hoc tap kién
thie toan dién ki ludng hon. Vi vay nham giup d& cho cac em rén luyén
phuong phap giai bai tap tu ludn va trac nghiém khach quan mét cach co
hiéu qua & bd mon Vit 1i 12 va chuan bi cho cac em trong viéc giai cac dé
thi TNPT va tuyén sinh Dai hoc ching t6i bién soan cudn sach "Phan logi
va phwong phdp giai nhanh bai tap Vit Ii 12 - Tw lugn va Tric nghi¢m"
glri dén cac em.

Bién soan cudn sach nay chung to1 dua vao chuong trinh va sach giao
khoa mai cua Bo Gido duc va Dao tao ap dung tir nam hoc 2008- 2009 va
tham khao cac dé thi tric nghiém TNPT va tuyén sinh Pai hoc mén Vat li
trong cac ndm gan day.

Trong cudn sach cac cau hoi va bai tap c6 noi dung bao trim toan bd
chuong trinh Vit li 12 cting nhu cac dang bai tdp chu yéu. vi thé hy vong s&
giip d& ¢o hi¢u qua cac em trong viéc on tap ndi dung ciing nhu rén luyén
ki nang va phuong phap lam bai. Cac cau hoi va bai tap duge sip xép theo
timg chu dé, trong mdi chu dé ¢6 ba phan, phan dau 1a bai tap tu luan va tric
nghiém mau, phan thir hai 1a cac bai tap trac nghiém img dung, cubi cung la
ddp an va cac hudng din can thiét cac bai tap ung dung. Ngoai ra, tac gia
cling mong mudn rang cudn sach 1a tai liéu tham khao hiru ich cho céc ban
gido vién, cac bac phu huynh trong qua trinh giang day va huéng dan céc
em hoc sinh hoc tap.

Trong qua trinh bién soan cudn sach chiac han khong tranh khoi thiéu
sot. Rat mong nhan dugc y kién dong gop quy bau ctua ban doc dé lan xuat
bin sau duoc tot hon.

Tdc gid



Chuong | |
DONG LUC HOC VAT RAN

Chu dé I. CHUYEN DONG QUAY DEU CUA VAT RAN
I. BAI TAP MAU

1.1, Canh quat cua mot may bay quay van toe do 2400 vong/phut.
a. Tinh toc do goce ra rad's.

e

y. Canh quat ¢o chicu dai 1 6m. Tinh gia to¢ huang tam cua mot diém o dau
canh quat.

¢. May bay ¢o toe do 720 km h va bay song song voi mat dat. Tinh van toc

cua diém trén sovai neuoi dang o duoi dat.

Giai:
s . g Q-9 A
a. Tinh toc do goc: oy, 6ot —\:‘ = 2400.22/60 = 251.2 rad/s.

b. Gia toc huong tam
Tinh to¢ do dai cua mot diem o dau canh quat:
v=r.o=16.2512=401.92 =402 m/s.

. . i v ;2
Gia toc huong tam: a = R = 101002 m/s

¢. Van toc cua may bay bang v, = 720 km/s = 200 m/s. Van toc nay la van toc
kéo theo cua canh quat. no luon ludon vuong goc vai van toc dai v, cua dau
canh quat. Vay toc do cua dau canh quat so vai mat dat bang:
! bl hl Y bl
v= v+ = 2000 +402° = 449 m/s,

1.2. Hai kim kim phut va kim gidy cia mot dong ho dang tring nhau tai diém Oh,
Sau bao lau nira hai kKim trén lai trung nhau?

Giai:
Chu ki quay cua kim phat la Th = 3600s. vay toc 40 goc cia mét diém nim
21 2314 .
. Al _ &l 2.0, .
trén Kim phit: o, =— = —— - = 1.744.10 " rad/s
1 3600

Tuong ty mot diém nam trén kim giday co chu ky la 60s nén:

2 2.3,
@y #2X. w23V T s
/ 60
Goi t 1a thai gian dé hai kim tring nhau, lic nay kim phit quay duge mét
goc la: @) = o).t

Kim gidy quay duoc @ = o.t. Vay kim gidy quay hon kim phit 271 nén ta ¢6
phuong trinh: o>t = ot + 2n.

2N

Suyra: t= — = 61,0475s.

(!)_.- W,



1.3. Chuyén dong quay ctia mét diém
trén banh xe dugc ghi lai bang
dd thj Hinh 1.3:

a. Hly mé ta chuyén dong
quay cua banh xe trong sudt
thoi gian tir t = 0 dén ts.

b. Tinh tc do goc trung binh
trong cac khoang thoi gian
tir 0 dén t; tr 0 dén ty; tr (i) Hinh 1.3
den ts; tir ty dén ts.

c. V& do thj toc do goc theo thoi gian. Biét 8, = 25 rad; 0, = 100 rad; 6, = 135
rad, t,=15s;t,=45s;t; =55s;t3=70s; ts= 85 s.

Giai:
a. Mo ta chuyén dong quay cua banh xe trong sudt thoi gian tir t = 0 dén ts.
. ; 0,-0, 100-25
0 s — t): quay déu vai toc d goc © = t2 0' =7 1s = $§ rad/s.
| -
t; — ty: dimg yén.
. sooex an o _03-6 135-100 _
t; — t3: quay déu vai toc d§ goc © -1 —-——--——55 T 3.5 rad/s.
t; — t4: dimg yén.
. . 0-6 -135
¥ o A A A o = —3 = = -
ty — ts: quay déu vadi toc do goc -ty 85_70 9 rad/s.

b. Tinh téc dd goc trung binh trong céc khoang thdi gian:
Toc 46 goc trung binh tir 0 — t, bﬁng 5 rad/s; tir 0 dén t, bi’mg 1,744 rad/s;
tirt, dénty bﬁng 3,5 rad/s; tir 0 — ts bang —0,25 rad/s.
c. P thj tdc d6 goc theo thai gian nhu Hinh 1.3G

' 3
oxrad/s)
| T E—— fr—
3.5 ' |
of b b Lt )
| ;
-4 .......................... S
Hinh 1.3G

1.4. Canh quat cia mdt quat may quay vdi toc d¢ 3000vong/phat. Canh quat co
chiéu dai 1,5m. Toc dd goc va toc do dai cua diém trén dau mat canh quat la:
A. o =220rad/s; v= 542 m/s. B. ® = 500 rad/s; v= 750 m/s.
C.o=314rad/s;v= 471 m/s. D.® =300 rad/s; v= 450 m/s.
Tra loi: Chon C.
Tacd n=3000vong/ph =50 vong/s => @ = 2rn =100z (rad/s)= 314 rad/s
v=wR=100xr.1,5 =471 (m/s)



1.5.

MOt diém nam trén vanh ngoai caa mot 1op xe may cach truc banh xe 30cm.
Banh xe quay déu voi toe do 8 vong/s. SO vong banh se quay dé s6 chi trén
dong ho tde JO cua xe s¢ nhay mot <O tmg vor 1 km va thoi gian quay hét so
vong ay la
A.n = 460 vong: t - S4(s). 3. n 320 vong; t = 40(s).
C.n = 531 \v0ong: t = 66(s). D.n = 480 vong; t = 60(s).
Tra loi: Chon C.
Dacho: R=30cm=03m:S ~ | km. Tim sO vong quay.
Moi vong quay xe di duoc: s, = 2aR = 6.28.0.3 = 1,884 (m)
SH vong can phai quay dé xe di dugc 1 km:
S 1000

Vi s0 vong quay la nguyén, ta chon gan ding: 531 vong.

= 530.78 = 531 vong

-

- . £ kW z 531
I'hot gian quay hét so vong ay: t = ¥ = 66.38(5) = 66 (s)

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN

1.6.

1.7,

1.8.

1.9.

Mot dia compac ¢6 ban kinh trong va ban kinh ngoai cuia phan ghi la 2,5 cm

va 5,8cm. Khi phat lai, dia dugc lam quay sao cho né di qua dau doc véi toc

do dai khong doi 130 cm/s tir mép trong dich chuyén ra phia ngoai.

a. Tinh tdc d6 goc & ban kinh trong va & ban kinh ngoai.

b. Gia téc goc co thay doi khong?

¢. Biét duomg quét hinh xoan 6c¢ cach nhau 1.6 um, tinh d¢ dai toan phan cua
dudng quét va thot gian quét.

Dia cia mot xe dap ¢ dudng kinh gap 2 lan duong kinh cua lip. Banh xe c6

duong kinh 1a 0,660m. Mot ngudi dap xe vai toe do 15 km/h. Néu nguai do

dap déu dan khong ngirng chan thi phai dap bao nhiéu vong trong mét phat?

Canh quat cua mdt may bay quay voi tée do 2.500 vong/phit. May bay bay

song song Vai mat dat.

a. Canh quat co chiéu dai 1,5m. Tinh toc dé dai ciia mot diém & dau canh quat.

b. Van téc cia diém trén dau mit canh quat so vai ngudi dimg o dudi dat la
414,72 m/s. Tinh toc do may bay.

Hai kim kim phut va kim gio cia mot dong hd dang tring nhau tai diém Oh.

Sau bao lau nira hai kim trén lai trang nhau?

2. BAI TAP TRAC NGHIEM
1.10. Mot banh xe quay déu cir mot phut duoc 3600 vong. Toc do goce tinh bang

rad/s va goc quay dugc trong 1,5s la
A. w =100mn rad/s; ¢ =150 rad. B. o =120n rad/s; ¢ =180n rad.
C. o =160m rad/s; ¢ =2007 rad. D. ®w =180x rad/s; ¢ =240x rad.



L.11. Kim gior cua mot dong ho ¢o chiéu dai bang 3/4 clucu dai kim phuat. Coi nhu
cac kim chuyén dong quay déu. Ti s cia cac toe do dai cua cic diem dau

kim la:
V. V. v, v

A. -2 =10. B. ~=12. . =2 =14 D.—"=16.
v, v, v, ¥,

1.12. Kim gio cia mot dong hé co chiéu dai bang 3/4 (.Iucu dai kim phut. Coi nhur
cac kim chuyén dong quay déu.Ti s6 cta cac gia toc cua dau cac kim la:

Al 0. B o6, ¢ oo, D. = = 240.
a, a, a, a,

1.13. Canh quat cia mot quat may quay voi toe do 2.500 vong/phit. Canh quat ¢
chiéu dai 1.5m. Toc do dai ciia mot diém & dau canh quat la:
A.v= 3927m/s. B.v= 592.7m/s.
C.v=492,7m/s. D.v= 6927 m/s.

1.14. X{}c dinh toc do dai va gia toc hudng tam cua mot diém trén mat dat tai mot
diém c6 vi do 30° B trong chuyén dong tir quay cua trai dat? Coi Trai Dat nhu
mot hinh'cﬁu ¢ ban kinh R = 6400 km quay déu quanh truc di qua cac dia
cure voi toe do goc 1 vong/24 h,

A.v=703m/s; a,=0,059m/s . B.v =403 m/s: a,=0.029m/s".
C.v=603 m/s; a,=0,132m/s". D.v =541 m/s; a,=0,050m/s".

1.15. Vat chuyén dong trén vong tron ¢o ban kinh 16 cm. Khi vat di duge cung
20cm thi goc quay cua vat la:

A. Irad = §7,29°. B. 1,25 rad = 71,62°.
C. 1,5 rad = 85,94°. D. 0,8 rad = 45,86".

1.16*. Mdt dia compac ¢6 ban kinh trong va ban kinh ngoai cua phf‘m ghila 2,5 cm
va 5,8cm. Khi phat lai, dia dugc lam quay sao cho n6 di qua dau doc vOi toe
do dai khong ddi 130 cm/s tir mép trong dich chuyén ra phia ngoai. Tdc do
goc ¢ ban kinh trong va ¢ ban kinh ngeai la:

A.®=22,0rad/s vam, =324 rad/s. B.m,=52,0rad/s va m, = 22 4 rad/s.
C.o=120rad/svam, =294 rad/s. D. »,=65,0rad/s va m> =434 rad/s.

1.17. M6t xe dap chuyén dong thang déu vai van toe 15 km/h. Banh xe ¢o duong
kinh 0.66‘ m. Tde do dai va toe do goc cua mot diém trén vanh banh ddi voi
ngudi ngoi trén xe la:

A.v =333 m/s; 0 = §rad/s. B.v = 41167 m/s; o= 63131 rad/s.
C.v= I5m/s;o= 254 rad/s. D.v = €5m/s; w= 4,3radls.

1.18. Mot banh xe ¢6 ban kinh 2,4m quay vai tan s6 360 vong/phut. Toc d dai va

toc do goc ciia diém o chinh giita ban kinh banh xe la:
A.v = 18m/s;® = 50 rad/s. B.v = 46 m/s: o = 34 rad/s.
C.v =20 m/s;o= 31.4rad/s. D.v = 4522m/s: = 37.68 rad/s.




Chu dé Il. CHUYEN DONG QUAY BIEN BOI BEU
CUA VAT RAN

I. BAI TAP MAU

2.1. Bi¢t rang lip e dap ¢o 11 rang, dia xe ¢o 30 rang. Mot nguoi dap xe khoi
hanh dat duoc toe do 1S kmvh trong 205 Tinh gia toe coc trung binh cua dia
e (rad’s ). biét dudng kinh cua banh xe bang Tm.

Giai
Gia toc trung binh cua banh xe bang:
VLo I S000 ) :
a- e — 5 H _‘_' ; } i mJ/s .
1 1 M 360020 >
- z > o : : dip H 0.21
Giia toc goce trung binh cua lip xe bang: vy, = R —“ = 0,42 rad/s".
Gia toc goce trung binh cua dia xe bang:
.Yl\],\'l ] . - PR . ,o A o
= = 0,154 rad/s".(T1 1€ nghich voi 0 rang)
]

2.2. M6t dia bat dau quay quanh truc vai gia toe goc khong doi. Sau 4.0s dia quay
dm_'rc 16 vong. Hot:
Gia toe goc (rad "\':)
- 1d¢ do goce trung binh trong khoang thot gian do.
o Sn vong quay duoc trong 4s tiép theo.
Giai
a. Gia toe £0¢ (rad/s’): Toc do 2o¢ ban dau o, = 0.

Goc quay sauds: o= 3yt = 16 vong = 16.2n (rad)= 32n (rad).

2

- . - . ,
Vay gia toc goc: =4n rad/s

b. Toc do goe trung binh trong khoang thoi gian do:

16v
® = — = 4 vong/s = 8 m rad/s.
4s

c. S vong quay dugc trong 8s: ¢ = . 5 Y t=0.5 .41.64 = 128n = 64 vong.
S6 vong quay dugc trong 4s tiép theon = 64 — 16 = 48 vong.

23. Mot banh xe quay dugc 180 vong trong 30 s. TOL dd cua no lic cudi thoi gian
trén la 10 vong/s. Gia str banh xe da dugc tang toc voi gia toe goc khong doi. Hoi:
a. Tdc do quay luc bat dau dém so vong,

b Thai gian quay tir lac nghi ban dau dén lic dat durgce toc do do.
¢ Phuong trinh chuyén dong cua banh xe. La ay goc thoi gian 1a loc no bat dau
quay tur trang thai nghi.
Giai
a Tdc do lue bat dau dém sé vong.
Goi toe do lue bat dau dém s6 vong la n, cudi 1a no, ta o t(n, + n,)/2 =180

9



24.

2.35.

2.6.

10

30(n; +10)2=180 = n= I—ISSE—IO =2 vong/s

b. Thoi gian quay tir lic nghi ban'dau dén luc dat duge toc d6 do:

o 2B W, - A 10-2
Gilatoc gocy =vyw = t:L-:l.JI: A(:] = _F_OZT vong,/s

Thoi giant =2 = 7.5 s:
Y
c. Phuong trinh chuyén dong cua banh xe. Lay goc thoi gian la lic nod bat dau
quay tir trang thai nghi:

4 I, "
Theo phuong trinh tong quat ¢ = @g + wet + AR o day ¢ = @ = 0; wo= 0 nén:

@ = %ytz =% 027t
Mot banh xe ¢ ban kinh 1,5m, banh xe quay tang toc trong 10s theo cong
thirc 6 = 0,20.t" trong d6 t do bang gidy, 6 do bang radian. Toc do goc va téc
do dai cua mot diém ¢ vanh banh xe sau 10s la:
A.o=2rad/s; v= 10 m/s. B. ® =4 rad/s; v=6 m/s.
C.o=3rad/s; v=15 m/s. D.w= 5rad/s; v=25 m/s.
Tra loi: Chon B.

Técaagacm—%?——04n-04.io=4rad/s

Téc d6 dai v=w.R = 4.1,5=6 m/s.

Mot banh xe quay duge 120 vong trong 30s. Toc do cuia né lic cudi thai gian
trén 1a 6 vong/s. Gia sir banh xe da dugc tang toc voi gia toc goc khong doi.
Téc 9 luc bat dau dém sé vong la:

A. 1 vong /s. B. 2 vong /s C.3 vong/s. D. 4 vong /s.

Tra loi: Chon B. 2 vong/s;

Téc d6 luc bat dau dém s6 vong

Goi toc d¢ luc bat dau dém s6 vong la n, cudi la ny, ta co: t(n, + n,)/2 =120

30(n; + 10)/2=120 = n,= %——-6 =2 vong/s

Mot banh da dang quay quanh truc véi véan toc goc 360 vong/phat thi quay
cham Iau vi cO ma sat vai O truc. Sau mot gnay, van toc chi con 0,85 van tdc
ban dau. Tinh toc d goc sau gidy thir ba, coi ma sat 13 khong ddi.

A.o= 5Snrad/s. B.o= 7nrad/s. C.o= 6,6 nrad/s. D.w= 8 nradls.
Tra loi: Chon C.

Téc dd goc ban dau:

n = 360v/phat = 6v/s = w, =2nn = |2nrad/s .

Sau | s toc do goc @ = w, +yt = 0.85. 121 = 10,2 = rad/s.

Suyra y=-18nrad/s’.

Sau 3 s tdc do goc la o =w, +yt = 12n-3.1.8n = 6.6 nt rad/s.



1. BAI TAP AP DUNG
1. BAI TAP TU LUAN

2.7,

2.8.

2.9.

Mot nha du hanh vir tru duoce kiém tra trén mot may h tam. Nguoi do ngﬁi
trén mot ghe dr dau tay quay cach truc Sm. May tang toe trong S s lheﬂ cong
thire 0 = 0.30.t" trong do t do bang giay, 0 do bang radian. Hay tinh toc do ¢ goc
va toc do dai cua n&um khi do. Khi d6 nha du hanh phai chiu mot gia toc bang
bao nhiéu lan gia toc trong truong?

Mot oto di vao khic dlmn[, luom tron dé chuyé u1 hudng. Ban kinh cua duong hugn
la 100m, toc do Oto giam deu tir 75 km/h xudng SO km/h trong 10 giay. Tinh gia
the goe va gia toe toan phan lic dau vao dlmng luom va lic ra khoi duomg luon.
Mot banh da dang quay quanh truc vai van toc goc 300 vong/phat thi quay
cham lai vi ¢6 ma sat vo1 6 truc. Sau mot giay. van toc chi ¢con 0.8 van toe ban
dau. Tinh toc do goc sau gidy thir hai, coi ma sat 1a khong doi.

2. BAI TAP TRAC NGHIEM

2.10.

2.11.

2:12,

2.13,

L= ]
-

i
hn

Mot dia bat dau guay quanh truc vai gia toc goc khong doi. Sau 5,0s dia quay
dugc 25 vong. SO vong quay dugc trong Ss tiep theo la:

A. 25 vong B. 50 vong C. 75 vong D. 100 vong

Mot banh xe dang quay quanh truc cua no voi toc do goc o, thi bi ham lai \rUI
mot gia tde goc co gia tri khong doi bang y. Cho », = 360 v/ph: y = 6 rad/s’.
Thoi gian banh xe dimg han lai la:

A. 1= I35 B.t=3,l4s C.t=55s D.t=6,28s.

Mot banh da dang quay quanh truc véi toc do goc 300 vong/phut thi quay
cham lai vi co ma sat vdi 6 truc. Sau mot giay, van toc chi con 0,9 van toc
ban dau. Coi ma sat la khong doi. Toc do goc sau gidy thir hai cua banh da la.
A.w= Snrad/s. Bo= 7Tnrad/ls. C.o= 6nrad/s. D.w=8 nrad/s.
Mot nha du hanh vi try duoc kiém tra trén mot may li tam. Nguai dé ngdi
trén mot ghé ¢ dau tay quay cach truc 4m. May tang tdc trong Ss theo cong
thirc ¢ = 0,4.t° trong d6 t do bang giay, 0 do bang radian. Tc do dai clia nha
du hanh tai thoi diém cudi la:

A.12m/s, B. 15m/s. C.16m/s. D. 18m/s.

. MGt banh xe duong kinh 4m quay voi mot gia toc goc khong doi béng, 4

rad/s’. Lic  t = 0, banh xe nam yén. Lic t = 2s, gia toc tiép tuyén va gia toc
phap tuyén cua diém P nam trén vanh xe la:

A.a =28 m/s’; a, = Sm/s’. B.a = 168 m/s’; a, = 18m/s’.
C.a=18m/s; a,= 6m/s’. D. a, = 128 m/s’; a, = 8m/s’.

. Mgt ngudi dap xe khai hanh dat dugc toc 4o 15 km/h trong 20s, biét duong
kinhcia banh xe bang Im. Gia toc goc trung binh cua lip xe la:
A. yip= 0,12 rad/s’. B. yip= 0,32 rad/s’.
C. yip= 0,22 rad/s’. D. yp = 0,42 rad/s’.
. Mét banh xe ¢6 duong kinh 4m, quay voi P
gia toc goc 4 rad/s’. Khi banh xe bi’lt‘ dau 45
quay t = 0s thi vecto ban kinh cua diém P o) 2
lam voi truc Ox mot goc 45° (Hinh 2.16). U
Toa dd goc cua diém P tai thoi diém t sau
30 la: Hinh 2.16

Il



A.(45° +2mt) do. B. (45" + 114,6 t')do.
C. 0257 + 114.6t° do. D.229.2t* do.

2.17. Mgt banh xe quay dugc 180 vong trong 30 s. Téoc do cua no lac cudi thoi
gian trén la 10 vong/s. Gia su banh xe da dugce tang toc voi gia toe goc khong
doi. Lay goc thoi gian 1a lic no bat dau quay tir trang thai nghi. Phuong trinh
chuyén dong cia banh xe la:

b ]

0.540.

TJ|—

I b ]
A. N (vong) =35 .0,32t". B. N (vong) =

C. N (vong) = l 0,17t D. N (vong) = 1 0.27¢°,

2.18. Mot diém o mép mot dia mai duong kinh 0, 35mco toc do bién thién déu dan
tir 12m/s dén 25 m/s trong 1 phat. Tinh gia toc goc trung binh trong khoang
thot gian do.

A. 0,11 rad/s’ B.0.21rad/s’.  C.031rad/s’. D041 radis’

2.19. Phuong lrmh nao sau day biéu dién moi quan he¢ gitra toc. do goc o va thoi
gian t trong chuyén dong quay nhanh dan déu cua vat ran quay quanh mot
truc c6 dinh?

A. o = -2 + 0,5t (rad/s). B. w =2 - 0,5t (rad/s).
C. 0 =2+ 0,5t (rad/s). D. ® = -2 - 0.5t (rad/s).

2.20. Tai thoi diém t = 0, mot vat ran bat dau quay quanh mét truc co dinh xuy¢n
qua vat voi gia toc goc khong déi. Sau 5s no quay duge mot goc 25 rad. Toc
do goc tuce thoi cua vz_"n tai thai diém t = Ss la;

A. 5 rad/s. . 15 radss. C. 10 rad/s. D. 25 rad/s.

2.21%, Mot banh xe quay nhanh dan deu ngudi ta dém trong 20 s vat quay dugc
160 vong. Toc do cua nd lic cudi thoi gian trén 1a 10 vong/s. Thoi gian
quay tir lic trang thai nghi ban dau dén luc bat dau dém vong la:

A.t=20s. B. t=30s. C 1=50s. D. t=10s.

2.22. Mét banh xe dugc tang toc vai gia toc goc khong doi, quay dugc 240 vong
trong 40 s. Tée dd cua no lic cudi thoi gian trén la 11 vong/s. Toc dé lac bat
dau dém so vong la:

A. 1 vong /s. B. 2 vong /s. C.3 vong/s. D. 4 vong /s.

2.23. Mot 6t6 di vao khic duong lwon tron dé chuyén hudng. Ban kinh cia dudng
lugn la 80m, toc dg 6t6 tang tir 36 km/h Ién 54 km/h trong 10 gidy. Gia toc
goc trén duong luon la:

A.y=6,25.10"" rad/s’. B.y=425.10"rad/s’.
C.y=5.9.10" rad/s’. D.y=39.10" rad/s’.

2.24. Mot banh xe quay tir lic ding yén, sau 2s n6 dat dugc véan toc goc 10 radss.
Gia toc goc trung binh va goc quay dugc trong khoang thai gian do la:
A.y=5 rad/s’; @ = 8 rad. B.y=3 rad/sz; ¢ = 6 rad.

C.y= 4rad/s ¢ = 8 rad. D.y =5 rad/s’; ¢ = 10 rad.

2.25. Mot diém & mép mot dia mai duong kinh 0,35m co toc do bién thién déu din
tir 12m/s dén 25 m/s trong | phut. Gia toc gdc trung binh trong khoang thoi
gian do la:

A.0,11rad/s’.  B.02lrad/s’.  C.031rad/s’.  D.0,41 rad/s’.



2.26.

2.27,

2.28.

2.29.

2.30.

231

232,

333.

3.34.

235,

2.36.

237,

Mot dia bat dau quay quanh truc voi gia toe goe khong doi. Sau 5,05 dia quay
duoe 25 vong. Toe do goe trung binh trong khoang thai gian dn la:

AL S mrad/s. B.7.5n rad/s. C. 10 mrad/s. D. 12.5 nt rad/s.
Mot banh x¢ duong kinh 4m quay voi mot gia toe goc khong doi bang 4
rad/s. Lac t = 0, banh xe nam yén. L.act=2s toe do goe va toe do dai la:
A.m=6rad/s: v =12m/s. B.m = 8 rad/s: v = 16m/s.

C. o = 10 rad/s: v =20m/s. D.» = 12 rad/s; v = 24m/s.

Mot nha du hanh va try duoc kiem tra trén mot may i tam ngﬁi trén mot gllé
o dau tay quay cach true Sm. May tang toc trong Ss theo cong thie 0 =
030t trong do t do bang giay. O do bang radian. Khi do nha du hanh phai
chiu mot gia toc la:

AL 30m/s . B. 35m/s". C.45m/s . D. “'-(imfs
(hing ta bict mnn Mat Trom hinh tlmnh 4.6 ti nAm \ ¢ trudic, no nam cach am
thien ha cua chang ta khoang 2. 510" nam anh sang va dich chuyén quanh

tam thién ha vai toe do khoang 2{}{} km/s. Hoi tir khi hinh thanh dén bay gio
Mat Troi da di duoe chirng bao nhiéu vong?

A. 20 vong. B. 51 vong. C.19.5 vong. D. 10 vong.

Mot dia bat dau quay quanh truc voi gia toe goe khong doi. Sau 8.0s dia quay
duge 32 vong. Hoi s6 vong quay dugc trong Ss tiép theo.

A. 25,5 vong. B. 52,5 vong. C. 75,8 vong. D.100 vong .

Trong chuyén dong quay ¢o toc do goc o va gia toc goc v, chuyén dong quay
nao sau day la nhanh dan?
A.o=3rad/svay=0. B. ® =3 rad/s va y = 0,5 rad/s’.
C. o= -3 rad/s vay= 0.5 rad/s". D.® = -3 rad/s vay = - 0,5 rad/s’.

Mot banh xe quay nhanh dan déu tir trang thai dimg yén, sau 2s no dat toc do
goc 10 rad/s. Gia toe goce cua banh xe la
A. 2.5 rad/s”. B. 5.0 rad/s’. C.10,0 rad/s’ D. 12,5 rad/c;2

Mot banh xe ¢o duong kinh 4m quay vai gia toc goc khong ddi 4 rad/s’, 1, =0
|2 Iic banh xe bat dau quay. Tai thoi diém t = 2s tde do goc cua banh xe ld
A. 4 rad/s. B. 8 rad/s. C. 9.6 rad/s. D. 16 rad/s.

Mot banh xe quay nhanh dan déu trong 4s van toc goc tang tir 120 vong/phat
lén 360 vong/phit. Gia tde goc cua banh xe la
A. 2n rad/s’. B. 3 rad/s”. C. 4nrad/s’. D. 5n rad/s’.

Mot banh xe ¢6 duong kinh S0cm quay nhanh dan déu trong 4s toc d goc
tang tir 120 vong/phit lén 360 vong/phit. Gia toc hudng tam cia dieém M &
vanh banh xe sau khi tang toc duoc 2s la
A.1578m/s°. B.162,7m/s’.  C.183.6m/s.  D.196,5 m/s’.

MOt banh xe quay nhanh dan déu trong 4s toe do goe tang tir 120 vong/phat Ién
360 vong/phut. Toc do goe ctia diém M o vanh banh xe sau khi tang toc dugc 2s la
A. 8n rad/s. B. 107 rad/s. C. 12n rad/s. D. 14n rad/s.

Mot banh xe dang quay voi toe d6 goc 36 rad/s thi bi ham lai vdi mét gia toc
goc khong doi ¢ do 16n 3 rad/s”. Thoi gian tir ide ham dén luc banh xe dirng
han la
A. 4s. B.6s. | C. 10s. . 12s.



Cha dé Ill. PHPONG TRINH DONG LUC HOC
CUA VAT RAN QUAY

I. BAI TAP MAU

3.1.

3.2,

14

Mgt banh xe chju tac dung cua mot momen luc M, = 36N. m khong doi wa
momen lyc ma sat c6 gia tri bang M, = 12N.m. Trong 5 s dau, téc do goc cua
banh xe bién doi tir 0 rad/s dén 10 rad/s. Sau d5 momen M, ngimng tac dung,
banh xe quay cham dan va dimg han lai sau t(s). Gia sir momen luc ma st la
khong doi suot thoi gian banh xe quay.
a. Tinh momen quan tinh cua banh xe doi voi truc.
b. Xac dinh thoi gian quay t khi chi con lyc ma sat.
c. Tinh sd vong tong cong banh xe quay duoc.
Giai

mw-w, 10-0

At 5
Téng cac momen lyuc dat Ién banh xe gdbm momen lyc M, va momen luc ma
sat bﬁng M =M, -M; = 24 N.m. Vay momen quan tinh | cua banh xe bang:

= 2 rad/s’

a. Gia toc goc cua banh xe bang: y =

4
I =M/y =Z.)— =12 kg.m’

b.Khi M, ngirng tac dung, banh xe quay cham lai dudi tac dung cua lyc ma sat.

Gia tdc goc luc nay bang: y, = —O—tlg

Momen lyc ma sat bﬁng: Mas = 1y 2% = Ml = Irad/s’

c.Trong § gidy ddu, goc ma banh xe quay dugc la:

Co-w) 10°
T 22

e

=25 rad

Goc quanh dugc trong 10 gidy sau bang: ¢, = -—_1—5 =50 rad

Goe quay duge tong cong 1a : 25 + 50 = 75 rad = 5—5- ~ 11,94 vong.
™

MGt vat nang m, = 4kg dugc bude vao dau mot soi day nhe, dai, quan quanh mot
rong roc dac co ban kinh 0,4 m, khdi luong m; = 2 kg. Rong roc chju tac dung
ctia lyc ma sat c6 momen 2Nm va co truc quay co dmh ndm ngang va di qua tam
¢tia nd. Ngudi ta tha cho vt roi tir 46 cao 6m xudng dat. Cho g = 10m/s’.

a. Xac dinh lyc cang cua day.
b. Tinh gia tdc cua vat.
¢. Van toc cua vat khi no cham dat béng bao nhiéu ?



Giai
a. Nac dinh luc cang cua day.
Goi 1 1a momen quan tinh cua rong roe doi vai true quay cua no. Gia st day
khong truot trén rong roc. Bay gio cac sirc cang T. Chuyén dong quay cua
rong roc thoa man phuong trinh sau:

IR = Mnl-. = IY (I )
| y
Mo men quan tinh cua rong roc | = ; mR~ — ;" 0.4°=0.16 (kg.m 4
Chuyén dong cuatrong vatm: P - T=ma = mRy (2)
I'rong do gia toc dai a = Ry
TR-M | T :
Tt (1).(2) taco — = e— = TR -MuayR = P1-1T]
P-T m R
Ly PLEMmLR 64432
m R~ +] 0.8
- . £ i A ik u P'] 40"12 . 3
b. Tinh giatoc cua vat. Tu (2)tacoa = = = Tm/s°
m,

¢. Van toc cua vat khi cham dat: v = J2a.s = J94 =9.695 (m/s)

3.3. Dé xiét chat mot écu nguoi ta tac dung lén
mot dau cua colé mot lue F lam vai tay
cam cua co 1€ mot goc a (Hinh 3.3).

a. Xac dinh dau cua momen luc f d61 voi
truc quay cua écu.

b. Viet biéu thirc cia momen luc F theo

F, OA, a.
c. Biét momen nay M = - 3Nm, biét OA =
0.12m va o = 45". Tinh lyc F. Hinh 3.3

Giai
a. Dau am (-) vi lyc nay co xu hudng lam écu quay theo chiéu nguoc voi
chiéu duong da chon.
b. Canh tay don d = OH = OA sin «. Momen M bang:
= -F.d = -F.OA.sin a
¢. Thay sé vao, ta duge do lom cua lyc:
. , M 3 3
M=-Fd=-FOAsina,= F= — = =
OAsina  0,12.0,705 0,0846
3.4. MOt vt nang 50 N duoc bude vao dau mot sgi day nhe quan quanh mot rong
roc dac c6 ban kinh 0,25 m, khdi lugng 3 kg. Rong roc cé truc quay cd dinh
nim ngang va di qua tam cua n6. Ngudi ta tha cho vt roi tir d¢ cao 6m xuong
dat. Gia toc cua vat va van toc cua vat khi no cham dat bang bao nhiéu?
A.a=6m/s’;v=75mls. B.a=7,57 m/s’ v=9,53ms.
C.a=8m/s’;v=12m/s. D.a=1,57m/s’; v=4,51 m/s.

= 35,46N

15



Tra loi: Chon B
H¢ gom vat nang va rong roc. Trén vat co hai luc tac dung theo phuoing
thang dirng: trong luc P hudng xuong dudi va luc cang i huong 1én tren.
Phuong trinh dong luc hoc doi voi vat la:
P+T=mg hayP-T=ma (1)
\ . ’ A ’ ) . & v . 5
Rong roc chiu tac dung cua sirc cang hudng xuong dudi voi momen bang:

I , A
M=Tr=Lly =5 myry (2)
T (l)va(2)taco: P=a(m; +0.5m,)
Hay la a = 0w
V2 m, + 05my 5,0 +053 TS

va v=\2as = 2.7.57.6 =9.53 m/s

3.5. Mgt banh xe nhan duge mot gia tdc goe 5 rad/s’ trong 8 gidy dudi tac dung

cua mOt momen ngoai lyc va momen luc ma sat. Sau do. do momen ngoai luc
ngung tac dung, banh xe quay cham dan déu va dung lai sau 10 vong quay,
Gia toc goc va thoi gian banh xe dimg lai.

40 > 30 ;

Ay =-—rad/s,t=11.14s. B.y,=- — rad/s". t = 12,1s.
L T
20 b 50 1

C.vy=- — rad/s’, t = 15,14s. D. yi==— rad/s’, t = 16,14s.
T V4

Tra loi: Chon A
C6 hai chuyén dong. Trong & s dau banh xe chiu tac dung cua ngoai luc va
luc ma sat khién no co gia tde goc § rad/s’. Van toe goc dat dugce co thé tinh
bang cong thirc sau: » = m, + yt = 0 + 5.8 rad/s = 40 rad/s.
Giai doan sau banh xe quay duge 10 vong = 10. 27 rad. Gia tdc goc y, trong
giai doan nay dugc tinh theo cong thirc sau: »,° — o’ =2y ¢
trong d6 , la van toc goc cudi cung, bang 0; w la van toc goc & dau gia
doan hai, bing van toc goc dat dugc sau 8 s dau bang 40 rad/s, ¢ la goc quay
duge, bang 207 rad. Tir d6 tinh duge gia toc goc v,.
D = e )
Y = 2(:’ = (;ggi} = - 4—1:)' rad/s’ : liép thém : t, = =L

Thai gian quay béng 8(s)+ m(s)=11.14s.

= 7 (S).

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN
3.6. Mot dia dac ban kinh 0,20 m, khoi lugng m = 2kg c6 thé quay quanh tryc doi

xtrng di qua tam cua no. Mot soi day manh, nhe duoc quan quanh vanh dia.
Nguoi ta kéo dau s¢i day bang mot lyc khonb doi F. Ba giay sau ké tir lic bat
dau tac dung luc lam dia quay, toc do goc cua dia bang 12 rad/s. Bo qua ma
sat, hoi:

a. Gia 16(: goc cua dia. b. Momen lyc tac dung Ién dia.

¢c. Gia loc ctia dau day. d. Goc quay dugc cua dia.

e. Chiéu dai doan day duoc kéo.



3.7.

3.8.

Mot banh xe nhan duoe mat o toc voc 3 rad/s rone 8 onan duoi tae dung
cua mot momen neoin lue yva momen lue ma sat. Sau dos do maomen neoar lue
neunge tac dung. banh xe quay cham dan dea va dung Lo sau 1O vonge quay.

a Tinh gia 10¢ goc khr quay cham dan va thor gran banh xe dung L

b. Bi¢t momen quan tinh cua banh xe do

Vol true quay la 0.85 kgemo Linh R
momen ngoat luc va momen luce ma sat .
Mot may A it ngudi ta treo ha gua nanz |
¢d Khoi lrong my va my (m. -~ my) vao ha l] -
dau mot so1 day Vi qua mot rong ro¢ o > l
truc quay ¢o dmh nam ngang (Hinh 3 .8). 5 LLi
Hay tinh gia toc cac vat khi tinh dén l\hl‘ll l
lugng cua rong roc. Ap dung bang so P
m; =1 kg: m, = 3kg, rong roc co m = 2kg, '
ban kinh R = 0.2m. (ii) Hinh 3.8

3.9. Mot nguoi khoi lugng 60 kg dang dimg o mep cua mot san hinh tron. nam

ngang ban kinh 4m, khoi Tugng 200 kg, San ¢o the quay trong mdt phing niam
nLanL quanh mot truc ¢o dinh. thang dung. di qua tam san. Bo qua cac lue
can. Luc dau san va nguoi dimg yen. Néu nguror ay chay t|l:lmh mep san theo
mot chiéu vai van toe 6m/s thi san sé chuyén dong nhu the nao?

2. BAI TAP TRAC NGHIEM

3.10.

311,

3.12,

3.13.

3.14.

Mot qua cau nho 0.75 kg duoc an chat vao dau mot thanh ¢o khoi lrone
khong dang ké. dai /= 1.25 m. Pau kia cua thanh duoc treo vao moi car chot
sao cho thanh co theé dao donb trong mat phing thang dung. Hay xac dinh
momen lyc ctia qua cau doi voi true nam ngang di qua chot khi thanh lam v o
phuong thang ding mot goc 30°.

A-M=0,541 Nm. BM=0325Nm. C.M = 0,566 Nm. D.M =0.234 Nm.
Mot momen luc I\hon}: d01 30Nm tac dung vao mot b’mh da co momen quan
tinh 6 kgm®. Thoi gian can thiét dé banh da dat tai toc do goc 60 rad/s tir
trang thai nghi la

A. 20s. B. 13s. C.30s. D. 12s.

Mot banh xe chiu tac dung cua mot momen lue M, khong ddi. Tong cua
momen M, va momen lyc ma sat ¢o gia tri bang 24 N.m. Trong S s dau. van
toc goc cua banh xe bién doi tir 0 rad/s dén 10 rad/s. Momen quan tinh cua
banh xe ddi voi truc:

A 11 kgm’. B. 12 kg.m". C. 13 kgm'. D.15 kgm®.

Mot van dong vién nhay cau khi roi van cau nhay lam bién doi van téc goc
cia minh tir 0 dén 4.2 rad/s trong 200 ms (miligiay). Momen quan tinh cua
ngudi do 1a 15 kgm®. Hay tinh gia the goce trong ¢ nhay do va momen ngoai
luc tac dong trong liuc quay.

A.y=410 rad/s’; M = 4250 N.m. B.y=210 radf’s M =3150 N.m.
C.y=530rad/s’; M= 1541 N.m. D.y =241 rad/s’: M = 3215 N.m.

Mot dia dic ban kinh 0.25 m ¢o lhe quay quanh truc doi xamg di qua tam cua
nd. Mot sgi day manh. nhz dugc quaﬁ qqfu}h vanh,dip, Neuoi ta heo dau soi
day bang mot luc khong déi M N Hak gl{u« Sau kcl A I% b,%l déu tac dung hre

o 002819

-]



lam dia quay, van toc goc cua dia bang 24 rad/s. Momen luc tac dung 1én fia
va gia toc goc cua dia la:

A.M = 1,00N.m:y = 8 rad/s’. B.M =2.00 N.m;y=10rad/s’.

C. M =300 N.m:y =12 rad/s’. D.M =4,00N.m: y =14 rad/s’.

3.15. Mot momen lue khong doi 30Nm tac dung vao mot banh da . Thai gian can
thiét dé banh da dat i toc do goc 40 rad/s tir trang thai nghi 1a 20 s. Momien
quan tinh I cua banh da la:

A. 6 (kg.m’). B. 7 (kg.m’). C.9 (kg.m). D. 10 (kg.m?).

3.16. Hé co hoc gdm mot thanh AB c6 chiéu dai 7, khbi lugng khong dang ké. diau
A cua thanh duoc gé’m chat diém c6 khoi qumg m va dau B cia thanh dugc
ban chat diém co khoi lugng 3m. Momen quan tinh cua h¢ ddi vai truc vudng
¢oc voi AB va di qua trung diém cua thanh la:

A. m/2, B. 3m/”. C.4m/>. D. 2m7’.

3.17. Mot banh xe c6 momen quan tin' vai truc quay A ¢6 dinh la 6 kg.m’ dang
dirng yén thi chiu tac dung cua mét momen lyc 30 N.m dbi vai truc quay A.
Bo qua moi lire can. Sau bao lau, ké tir khi bat dau quay, banh xe dat tdi toc
dc_) goc ¢o do lon 100 rad/s?

. 12s. B. 15s. C. 20s. D. 30

3:18. Iac dung cua mot luc ¢c6 momen b{mg 0.32 N.m léen mét chat diém chuyén
dong trén mot duong tron lam chat diém co mot gia toc goe 2,50 rad/s’,
duong tron ¢o ban kinh 40 cm. Momen quan tinh cua chat di¢m Jm vai truc
quay di qua tam va vuong goc vai dudng tron va khoi qung cua chat diém la:
Al—03"kgm m = 0.5 kg. C.1=48kg.m’; m*l"kg,
B.1=0,32kg.m* m= 0.8 kg. D.1 =0,128 kg.m*; m = 0.8 kg.

3.19%. Mot dia dac ban kinh 0,25 m ¢ thé quay quanh truc dbi ximg di qua tam

ctiia n6. Mot soi day manh, nhe dugce quan quanh vanh dia. Ngudi ta kéo dau
soi day bang mot lye I\hcmg, dm 12 N. Hai giay sau ké tir lac bat dau tac
dung lyc lam dia quay, van toc goc cua dia bang 24 rad/s. C hiéu dai doan
day duoc kéo la:

A.3m. B. 4m. C. Sm. D. ém

3.20. Mot dia dac ban kinh 0,25 m ¢6 thé quay quanh truc dbi xirng di qua tim cia
no. Mot sgi day manh, nhe dugc quan quanh vanh dia. Ngum ta kéo dau sgi
day biang mét lyc khong doi 12 N. Hai gidy sau ké tir lic bat dau tac dyng luc
lam dia quay. van tdc goc cua dia bang 24 rad/s. Momen lyc tac dung Ién dia
va 7ia tdc goc cua dia la:

A.M=1,00N.m:y = 8 rad/s". B.M = 2,00 N.m; y =10 rad/s’.
C.M =3,00 N.m; y=12 rad/s". D.M = 4,00 N.m; y =14 rad/s’.

3.21. Mgt momen lyuc khong dm 30Nm tac dung vao mét banh da .Thoi gian can
thiét dé banh da dat t3i toc do goc 60 rad/s tir trang thai nghi la 12(s). Banh
da c6 momen quan tinh
A. 4 kgm”. B.6 I\[,m C.8 kgm’. D. 10 kgm".

3.22. M¢t dia mong, phang dong chat co thé quay duge xung quanh mot truc di

qua tam va vuong goc voi mat phang dia. Tac dung vao dia mot momen luc
960 Nm khong doi, dia chuyén dong quay quanh truc voi gia tdc goc 3
rad/s’. Momen quan tinh cua d"a doi voi truc quay do la

A. 160 kgm’. B. 180 kgm’. C. 240 kgm’. D. 320 kgm'.



3:23.

3.24.

3.15

3.26.

3.27.

Mot rong roe co ban kinh 10em. ¢co momen quan tinh doivoitruc lal — 10
hem . Ban dau rong roc dang dimg vén. tac dung vao rong roc mot lue
Khong doi I 2N tiép tuyen voi vanh ngoai cua no. Sau khi vat chiu tac
dung e duoe 3s thi van toe £OC cua no la

A. 60 rad/s 3 40 rad/s. €. 30 rad/s. . 20 rad/s.

Mot dia dac ¢o ban Kinh 0.25m. dia ¢o thé quay xung quanh truc doi ximg di
(qua tam va vuong goc vor mat phang dia. Dia chiu tac dung cua mot momen
lue khong doi 11 = 3Nm. Sau 2s Ké tir lue dia bat dau quay van toc goc cua
din la 24 rad’s. Momen quan tinh cua dia la

=360 kgm . B.1=025kgm” C.1=750kgm”. D.1=18S kgm”.

'\1nl momen luc co do lon 30Nm tac dung vao mot banh xe ¢co momen quan
tinh ddi voi truc banh xe la 2 kgm™. Néu banh xe quay nhanh dan déu tir
trang thai nghi thi gia toc goc cua banh xe la
A. 15 rad/s’. B. 18 rad/s’. C. 20 rad/s”. D. 23 rad/s’.

Mot thanh nhe dai Im quay déu trong mat phz'ing ngang xung quanh truc
thang dung di qua trung diém cua thanh. Hai dau thanh ¢6 hai chat diém ¢o
khoi lugng 2kg va 3kg. Van toc cua moi chat diém 1a Sm/s. Momen dong
lirong cua thanh la
AL~ 7.5 kgm®/s. B. L= 10.0 kgm™s.

C.L=12,5 kgm'ss. D. L. = 15,0 kgm’/s.

Mot d”1 mai ¢6 momen quan tinh doi voi truc quay cua no la 1.2 kgm”. bia
chiu mot momen luc khong doi 16Nm, sau 33s ké tir lac khoi dong van toc
goc cua dia la
A. 20 radss. B. 36 rad/s. C. 44 rad/s. D. 52 rad/s.

Chui dé IV. PONG NANG CUA VAT RAN

I. BAI TAP MAU '

4.1.

Mot vat ran hinh tru cc') momen quan tinh doi voi mot truc quay A ¢o dinh
xuyén qua vat la 5. O kg. m’, ban kinh R = 0.2m. Vét quay déu lan trén
duong nam ngang vai van toe goe 600vong phat. Lay ©° =10, tinh dong nang
cua vat:

Giai
. — Lo 5 g
Déng nang quay cua vat rain W, 2-5 lo”. O ddy o =2nn =2.n10 =20.%

]

Vay W, =—lo =

1
q :

1 ;b
= 5.107".20°%° = 10(J)

~

Mo men quan tinh 1==mR", suy ram = % =0.25 (kg)

I

2

Van toc theo phuong ngang cua vat v = R =20.10,2 = 41 =12.56 (m/s)
X NIRRT 1 y ,

Dong nang tinh tién bang W, = i mv- =0,5.0,25.12.56" = 19,72 (J)

Dong nang toan phﬁn cunavat W,=10+19,72=29.72())

19



4.2. Vat | hinh try ¢c6 momen quan tinh I, va van toc

g20c o, ddi vai truc dbi xurng cua no. Vat 2 hinh

try, déng truc voi vat 1, ¢c6 momen quan tinh |,

dbi vai tryc do va dimg yén khong quay (Hinh

4.2). Vat 2 roi xuong doc theo truc va dinh vao

vat 1. H¢ hai vat quay vai van toc goc o.

a. Tinh toc 4o goc .

b. Ap dung vdi cac dia tron co ban kinh va khoi
lugng 1a R, = 0,Im, R, = 0,.2m, m, = 1kg,
m, = 2kg. ®,= 31.4 (rad/s). Tinh momen quan
tinh cua cac dia va dong nang cua h¢ hai dia. Hinh 4.2

Giai

a. Tinh van téc goc o .
Ap dung dinh luat bao toan momen dong luong : [0, = (I, + |,)o.
Lo,
L +1°
b. Tinh mémen quan tinh cua cac dia va dong nang cua h¢ hai dia.

T day o =

Mo men quan tinh | =12an3. Vay : | =%m,Rf =0,5.1.0.01= 0,00:5(kg..m)
I, =%m3R§ =0,5.2.0,04 = 0,04 (kg.m")

|
Tir diy 0 =7 7 = 0,005 31,5/0,045 =3.5 rad/s
+ Dgdng nang cua h¢ hai dia.

Déng ning quay cua vat rin W, =% lw’. Vay dong nang quay cta v:at mot a;
[A
W|=%l.m2.= 0,5.0,005.3,5> = 0,0306 (J)
Dong ndng quay cua vat hai: W, =12 I’ v =0,5.0,04.12,25 =0,245 (J)
Djng nang quay cua hai vat: W =W, + W, =0,0306 +0,245 =0,27:56 (J')

4.3. Mjt vat dia tron c6 ban kinh R = 0,5m, khoi lugng m = 12kg damg clhuén

dong quay trén duong ngang voi van toc S4km/h thi 1én mét cai ddc, bo ua
moQi ma sat.
a. Tinh momen quan tinh d6i voi mot tryc quay qua tam dia.
b. Tinh ddng ndng quay cua vat.
c. Vat sé 1én duge do cao nao trén dudng doc.
Giai
a. M6 men quan tinh cua dia | =-]imR3 = %12.0,52 = 1,5 (kg.m?)

b. Tinh djong nang quay cua vat.



Pong nang quay cua vat ran W, 1 [
e \ |5 " ) :
O dav o - , 30 (rads): T 1.5 (kgem ).
R 0.5
. N I T i
Vavn Wy, =— o == 1.530" =675 (J).
) = 5
¢. Vat s¢ len duoce do cao nao trén duong doc.
Theo bao toan nang luong néu vat lén duoce do cao h ta co
W, =mgh=W, +W,

1 ‘
I'rong do dong nang tinh tién bang W, ! mv' =0.5.12.15" =1350J
WI’('E = 'ngh = W.u + “’q e ] 0 I():S(J)
W 7
h= e 67541350 _ g o
mg 120

4.4. (.‘(m& can phai thuc hién dé lam mot canh quat c6 momen quan tinh la 0.3
kg.m’. tang toc tir trang thai nghi dén toc do goc 100 rad/s la:
A.20J. B. 2000J. C. 10J. D. 1000J.
Tra loi: Chon D.
Dong nang cua canh quat khi do la:

b 51§ > |
Wy= 5 o™= 5 0.2.100" = 5 .0.2.10000 = 1000J

Cong thl,rc hién A = W, =1000J

4.5. M6t vat ran hinh tru ¢ momen quan tinh doi voi maot truc quay A ¢6 dinh
xuyén qua vat la 5.10 ! kg.m’. Vit quay déu quanh truc A vdi van tde goc
600vong/phut. Lay 7° = 10, dong nang cuia vat la:
A. 20J. B. 200J. C. 103, D. 100J.
Tra loi: Chon (.

. ] 5
Ddng nang quay cua vat rain W, = 5 lo". Oddy o =2an=2.110=20.7

.’

l
Viy W, =2 1o’ =>5.10° 120'7 =10 (J)

1

2

Il. BAI TAP AP DUNG

1. BAI TAP TU LUAN

4.6. Roto cua mut may bay truc thang lam quay ba canh quat lap voi nhau cac goc
120°. Coi moi canh quat nhu mét thanh dong chat dai 4.2m, khoi lugng 80 kg.

Roéto quay vai toc do 360 vong/phit. Tinh momen quan tinh cua ca bo canh
quat d6i voi truc quay cua roto. Biét cong thic momen quan tinh ctia mot

1
thanh déi véi truc vuong goc véi dau thanh bang 3 m/’. Tinh dong nang cia
ca bg canh quat do.
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4.7. Mot 6t6 gom than xe khoi lugng 2000 kg va 6 banh xe. Coi mdi banh xe la dia
tron ¢6 ban kinh R = 0,5m, khéi lugng m = 60kg dang chuyén dong trén
duong ngang vai van toc 36 km/h.

a. Tinh momen quan tinh d6i vdi truc quay qua tim mdi banh xe.
b. Tinh dong nang cua xe va banh xe.

2. BAI TAP TRAC NGHIEM
4.8. Xét mdt phan tir ludmg nguyén tir 6xi O, (ndm trén cing mét phang xy) quay
trong mat phang xy quanh truc Oz di qua khoi tim cua phan tir d6. O nhiét do
phong, khoang cach trung binh gitra hai nguyén tir oxi bang 1.21.10 "“'m (coi
cac nguyén tir nhu nhimg chat diém). Biét khdi lugng nguyén tir oxi bing
2,66.107%° kg. Biét van toc goc quanh truc Oz bang 2,0.10" rad/s. Momen quin
tinh cuia phan tir d6i vdi truc Oz.va dong ning quay cua phan tir 6xi bang:
A.1=395.10" kgm’; Wy=1,9.107J. B.1=495.10" kg.m*; Wy =29.10"J.
C.1=1,95.10" kg.m%; Wg=39.102J. D.1=295.10" kgm’; Wy=49.107"J.

4.9. Trai Dat c6 khoi luong 5,98.10% kg, ban kinh trung binh 6,37.10° m. Coi Trai
Pét la hinh cau ddng chat. Momen quan tinh cua Trai Dat d6i vdi truc quay
Bic — Nam va dong ning cia Trai Dét trong chuyén dong tu quay la:
A.5,71.10" kg.m’; 0,54.10%J. B.6,71.10" kg.m?; 1.54.10%).

C. 8,71.10" kg.m?; 2,04.10%)J. D.9,71.10" kg.m? ; 2,54.10%).

4.10. Biét momen quan tinh cia mot banh xe d6i voi truc cia né la 12,3 kg.m’,
Banh xe quay vdi van toc goc khong doi va quay dugc 602 vong trong mjt
phut. Pong ning cua banh xe la:

A.12.200J. B. 16.800J. C. 18.400J. D. 24.4001.

4.11*. Phan tir mot chat, gdbm hai nguyén tir ndm cach nhau mét doan khdng doi.
Nguyén tir c6 khdi lugng 5,30.107 kg. Momen quan tinh cua phén tir dbi
v6i truc di qua khéi tim va vudng goc véi doan thing ndi hai nguyén tir la

1,94.107* kg.m”. Cac phén tir ndy c6 van tdc 500 m/s va dong nang quay
bing 2/3 dong nang tinh tién. Téc do goc cua phan tir nay la :
A.0,113.10" rad/s. B. 1,113.10" rad/s.
C.2,113.10" rads. D. 3,113.10" rad’s.

4.12. Hai dia mong ndm ngang c6 clng truc quay thing dimg di qua tim cia
ching. Dia 1 ¢6 momen quén tinh I, dang quay vdi téc do oo, dia 2 6
momen quan tinh I, va ban dau dang dimg yén. Tha nhe dia 2 xudng dia |,
sau mét khoang thoi gian ngén hai dia cing quay véi toc dd géc ©
A.m=%mo. B.(D=%f(00. C.m=rl+Li;mo. D.m=i'2-l+l—];mg.

4.13. Mot momen lyc ¢6 d9 16m 30Nm tac dung vao mét banh xe c6 momen quin
tinh ddi v&i truc banh xe 1a 2 kgm®. Néu banh xe quay nhanh dan déu
trang thai nghi thi dong nang cuia banh xe & thoi diém t = 10s la
A. 183 kl. B. 20,2 kJ. C.22,5klJ. - D. 24,6 kl.
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DE KIEM TRA DE NGHI CHUONG |
(Théi gian: 45 phut)

. Chon cau dang Khi not ve cac chuyen dong bien doi deéu

A Chuyeén dong quay la nhanh dan khi gia toc goc la duong.
Ii Khi gia to¢ goc 1a am va van toe goc cling : am thi chuyén donb la nhanh dan.
“Mudn cho chuyén dong quay cham dan déu thi phai cung cap cho vat mot
gia toc goe am.
). Chuyén dong quay la cham dan khi tich s6 ctia van toc goce va gia tde g =
la duong
MOt At ran dang quay cham dan déu quanh mot truc ¢6 dinh xuyén qua vt thi:
A. Van toc goce ludn co gia tri am.
1; Fich vin toc goc va gia toe goc la sb duong.
" Gia toc goc luon o gia tri am.
I) Tich van toc goc va E,Ia l()(. goc la sn am.
Cong thirc nao biéu dién gia toc tiép tuyén:

A y-iﬂi B.a, = ra. C.a,=T1Y. D.(u=d—¢.
dt L dt

Cong thire nao la cong thirc biéu dién md men lyc:

A.M=Fd. B.l1=mr. C.L=lo. D. W= %laf.
Cong thue nao la cong thire biéu dién mé men dong lugng:

A.M=Fd. B.1=mr. C.L=lo. D.W= %laf.
Phuong trinh dong luc hoc cua mét vat ran quay la:

A.M=F.d. B. M=ly. C.L=lo. D.W=—;Ia)2.
Cong thire nao biéu dién dong nang tinh tién cua vat ran:

A.W=%Iwz. B.L =lo. C.W=%mv2. D.M =ly.

Chon cau sai.
Dai lugng vit ly c6 thé tinh bang kg.m’/s” la:

A. Momen lyc.  B. Cong. C. Momen quan tinh. D. Ddng nang.
Ban ddu mét van dong vién truot bang nghé thuat hai tay dang rong dang thyc
hi¢n dong tac quay quanh tryc thang dirng di qua trong tam cua ngudi do. Bo
qua mqn ma sat anh hudng dén sy quay. Sau d6 van dong vién khép tay lai thi
chuyén dong quay s&

A. quay cham lai. B. quay nhanh hon.

C. dimg lai ngay. D. khong thay di.

10. Canh quat nho & dudi may bay tryc thing co tac-dung chu yéu la:

A. Thay doi toc do may bay. B. Thay ddi 46 cao may bay.
C. Thay ddi hudng bay . D. Lam cho than may bay khong bi quay khi bay.
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11. Tha hai vicn bi nha nhau trén cang mot méang nghiéng tir cung mot do cao. mot
vien chi truot. mot vien lan xuong doc. Bo qua lye can va ma sat thi :
A. Hai vién axuong hét doe nhanh bang nhau.
13. Vién lan suong nhanh hon,
C. Vien chi truot nhanh hon.
D. Tuy vao su lan nhanh hoac cham
12. Kim gio cua mot dong hé ¢o chicu dai bang 3/5 chiéu dai kim phut. Tinh ty 56 cua’
cac toc do dai cua cic diém dau im. Coi nhu cac kim chuyén dong quay déu.
v v v v
A - =10. B. £ =20. C. L=14 D. ~=16
LY v \‘L' v v rk'

13. Trai Dat hinh cau ¢6 ban kinh R = 6400 km quay deu quanh truc di qua cac dja
cure vai chu ki 24 gio. Toe do dai va gia toc hudmg tam cua mét diém trén mat
dat tai mot diém ¢o vi do 30° trong chuyén dong tir quay cua trai dat la:

A.v =703 m/s: a, = 0. (h‘)mfs . B.yv =403 m/s: a, = 0.029m/s
C.v=603 m/s:a,=0.132m/s". D.v=541 m/s: a, = (1.{150111-'.«",

14. Mot dia bat dau quay quanh truc vai gia toe goc hKhong doi. Sau 3.0s dia quay
dugc 18 vong. SO vong quay dugc sau Ss la:

A. 25 vong. B. 50 vong. C. 75 vong. D 100 vong.

15. Mot banh xe dang quay quanh truc ctia né vai toe do goc o, = 360 v/ph thi by
ham lai voi mot gia toc goc khong doi bang y = 6 rad/s”. Thoi gian dé banh xe
dirng han lai la:

A. 5s. - B.3,145s. C.od8 D. 6,28s.

16. Mt banh xe chju tac dung cia mdt momen hre M, khong déi bang 15 Nom.
Trong 5 s dau, van toc goc cua banh xe bién doi tir 0 rad/s dén 10 rad/s.
Momen quan tinh cta banh xe ddi vai truc la

A. 6.1 kg.m’. B. 7.5 kg.m’. C. 12 kg.m”. D.I5 kg.mz.

17. Bi¢t momen quan tinh cua mgt banh xe doi vai tryc cua né la 10kg.m". Banh xe
quay voi vn toc goc khong doi va quay duge 300 vong trong mot phat. Dong
ning cua banh xe do la:

A. 2.00J. B. 3000J. C. 50004. D. 12000J.

18. Mt dia dac co ban kinh 0.25m. dia c6 thé quay xung quanh tryc doi xing di
qua tam va vuong goc voi mat phﬁng dia. Dia chiu tac dung cia mot momen lyc
khong doi M = 3Nm. Sau 2s ké tir lue dia bit diu quay van toc goe cua dia la 24
rad/s. Momen quan tinh cua dia la

A.1=3.60 hkgm’”. B.1=025kegm™. C.1=7.50kem’. D.1=1.85kgm’

TRA LO1 BAI TAP AP DUNG CHUONG |

Chii d¢ I. CHUYEN DONG QUAY DEU CUA VAT RAN

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
1.6. Giii

" Voo a :
a. Tacow= — i do suyra m= 52,0 1ad'sva m, = 224 rad/s.
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o, - : o e 5 o 5 gk : : ;
by g nhicn a0 v toc do dan Khong do Vay gia toe goc bane Khone
¢ Sovone trone phan ghr bang

l{ 5 I<

n TR d Lo Khoange cach eita han duong xoan canh nhau,
i :

i
d-l.opm 1.6.10 ¢cm.
I hay cac gia trr cua cac ban Kinh va cua d vao cong thue tren. ta duoc:

8 Rl
W=7 aT =062 voug.
1.6.10 &
. i : x Rll: ¥ E{H -
Ban kinh trung binh cua cac vong bang: R - —=5— =415 em.

rJ

Do dai toan phan cua dudng quét bang:
.= 2m 4015 (em).20 625 (vong) = 537 802.65 ¢cm = 5 378.0 m.
1.7. Gidai. Quang duong di duoc trong mot phat bang: s = 15107 : 60 = 250 m.
MJdi vong quay cua banh xe ¢o chicu dai bang: 1= n.d = 3.14.0.66 = 2,075 m.
g 23
1. 2.075
SO vong do ciing 1a 56 vong quay cua lip xe. Dia co dudmg kinh gap doi
duong kinh cua lip nén sd vong dap cua ngudi sé giam di mot nira, e la
bang 60,24 vong/phut.
1.8. Giai
Tinh tde do dai cua mot diém o dau canh quat:
Truoe hét ta tinh 1d¢ do goc.

SO vong quay trong mot phut bang: N = = 120.48 vong.

Oy = % E‘*;-’ - 2500.20/60 = 261.8 rad/s.
-1

toe do dai v =r.o=392.7 m’s.
b. Tinh van toc ctia may bay.
Goi van toc diém mut trén canh quat so voi ngudi dimg ¢ dudi dat la v, van
(O¢ cua may bay hfm;: vi. day la van toc kéo theo coa canh quat, n6 ludn luén

vuong goc voi van toe dai v, cua dau canh quat. Vay toc do cua dau canh
quat so vai mat dat bang:

ve i ey = ] = 414727 239277 % 133,33m/s = 480 kmvh.

1.8. Giai. Chu ki quay cua kim phut la 1h = 3600s , vay toc do goc cia mot diém

; 2 2.3.14 x

nam trén kim phat: o | = LI =1.744.10" rad/s
‘ T 3600

Tuong tir mot diém nam trén kim gic co chu ky 1a 12h = 12.3600 (s) nén:
2 2.3.14

@) =2 =220 =) 454,10 radls.

1 43.200

Goi t la thoi gian dé hai kim trung nhau, liic nay kim phit quay duge mot

goc la:
¢ =m.l



Kim gio quay dugce ¢, = w,t. Vay kim phat hon kim gi¢ 2n nén ta ¢o
phuong trinh: o)t= o ..t +2m.
2n ; 52
Suyra: t= = | h 5 phit 27 giay
)y — @,

2. BAI TAP TRAC NGHIEM.
1.10. Tra loi: Chon B. ® =120n rad/s; ¢ =180z rad.
1.11. Tra loi: Chon D.
Ta c6 kim phit quay mot vong hét 1h con kim gio quay hét 12h, vay ti sd

; T : " 12.4
gitra hai toc d¢ goc —= =12. Mat khac v = oR. Vay —~‘l=T=l6

0, Yy

1.12. Tra loi: Chon C.
Ta c¢o kim phlt quay mot vong hét Th con kim gio quay hét 12h, vay ti sd
a, oR, 1274

; ® ;
gitra hai toc d goc —>=12. Matkhaica=o R = —+=—3 192.
®, a, oR. 3
. a
Viy £+=192
a

B
1.13. Tra loi: Chon A. v=392,7 m/s.
1.14. Tra loi: Chon B.
27 6,28

T 24.3600

Toc do goc o = =7,268.107° (rad/s)

-

Téc do dai v =wRcos ¢ = 403 m’s; a, = % = 0,029m/s

2

1.15. Tra loi: Chon B. a = %g = 1,25 rad = 71,62°.

1.16*. Tré 1di: Chon B. Taco o = % tir 6 suy ra o= 52,0 rad/s va w; = 22,4 rad/s,

1.17. Tra loi: Chon B.
3 15000 :
Pacho: R=0,66 m;v=15km/h= _3-50-3 =4,1167(m/s). Tinh v, ©?

— Tbc 49 dai cua diém trén vanh banh xe chinh 1a bing téc do ctia xe dap doi
voi dudmg. Viy: v =4,1167(m/s).
- Tée dp goc: @ =7 = 6,3131(radls)
1.18. Tra 1&i: Chon D.
Ta c6: n = 360 vong/phit = 6 (vong/s)
Viy téc d6 goc cuia diém d6 la: ® = 27n = 6,28.6 = 37,68 rad/s
Tdc do dai cua diém d6: v = wR = 45,22 m/s
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Chu dé [ CHUY EN DONG QUAY BIEN POI DPEU CUA VAT RAN
I1. BAI TAP AP DUNG
I. BAI TAP TU LUAN
; 40
2.7. Giai. Toc do goc o - S(_ff =0.6.t = 3 rad/s

[ocdodarv=mR =35=15mls.
(yia toc Iif:p lu}(}n: a=vR=0153=0,75 m/s".

i : ; 1 . . V- ) ,
Gi1a toe phap tuyén (huong tam): a, = _RL =45 m/s".

Gia toc toan phan ngudi do chiu bang: a = Jaf +al = \(IO. 75° +45 =450 s’ .

Nguoi do chiu mot gia toe gap 4.5 lan gia toc trong truong. Noi chung, con

ngudi khong thé chiu dung duoc gia toe gap 5 - 6 lan gia toc trong truong g

trong mét thoi gian dai.

75 000 - 50 000
3 600.10

2.8. Gidi. Gia toc tiép tuyén 2, = =0.69 m/s".

Gia toc gocy =3 =Tgg = 6.9-107 rad/s’.

2 L . X 2 2
Gia toc toan phana = /a’ +a;, .

Lac dau v =75 km/h, a, = .[0,69° + w = 4,39 m/s’
3600°.100

Lic cudi v =50 km/h, a, = [0,69 + MO; = 2,05 m/s’
3600°.100

2.9. Giai. Tinh toc do goc sau gidy thir hai:
Tdc do goc ban dau o, = 300v/ph = S v/s = 10n (rad/s).
Tdc do goc sau gidy thir nhat o,= 0,8w, = 87 (rad/s).
W -0 Aw
-t At
Tdc do goc sau gidy thir hai ®;, = w4yt = 10m - 2.2 = 6 n (rad/s).

Vay gia tc goc: y = = -2n rad/s’;

2. BAI TAP TRAC NGHIEM
2.10. Tra loi: Chon C. 75 vong.
-0,
Y
2.12. Tra loi: Chon D. toc 4o goc w, = 300v/phit = Sv/s = 10n rad/s;
sauls ®=09. 10t =9 nrad/s, suyra y=-nrad/s’;
sau 2 s toc dg goc 1a o =w, +yt = 10n - 2n = 8 mrad/s.
2.13. Tra loi: Chon C

211. Traloi: Chon D. t= =6,28s
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2.13. Tra kni: Chon C
| . do
Toc 46 goc o = e 0.8.t =4 rad/s
Téc 86 daiv=wR =44=16m/s.
2.14. Tra boi: Chon . a,= 128 m/s’: a, = 8m/s’
1 5000

2.15. Tra br : Chon D. Gia tée trung binh cua xe bang: a, = 360020 0.21 m’s’.

; 5 e - 0.21 ;
Gia toc géc trung binh cda lip xe bang: vy, = 2l = 0,42 rad/s".

R 05
2.16. Tra Wd: Chon B.
Ta co@ =@, + 057" =45"+0.5(4.57.30° = (45" + 114.6 ') do
@ diy ta can doi radian ra do. | rad = 57.3°.
2.17. Tréa 10%: Chon D.

o ,
Vi y =027 vong/s’ . nén N (vong) =5 .0.27¢"

2.18. Tra Woi: Chon €. 0.31 rad/s’.
2.19. Tré Wi : Chon D.

Phuong trinh co ban © = 0, + 1t

Khi quay nhanh dan déu o, va y cung dau nén phuong trinh ¢ = -2 - 0.5t la ding,
2.20. Traloi: Chon C. 10 rad/s.

1. , )
Ta co goc quay ¢ % Yt . Suy ra giatoc goc  y = 2 rad/s” .

Van toc goc sau 5s la o =yt = 2.5 = 10 rad/s
2.21*,. Tra loi: Chon D.
a. Toc 46 lic bat dau dém sd vong.
b. Goi téc 49 lic bat dau dém s6 vong la n, cudi la n,, ta co: t(n, + ny)/2 =120
20 (n; + 10)2 =160 = n)= 6 vong/s
c. Vi tbc d6 dau 6 vong/s, téc d sau 10 vong /s, nén suy ra y = 0,2 vong/s’; tir

a5 el 1= 2 =30,
0

2.22. Tra loi: Chon A.
Goi toc 0 lac bit dau dém so vong la n, cudi 1a ny. ta co: t(n, + ny)/2 =120
40 (n;+ 11)Y2=240 = n;= | vong/s
2.23. Tra loi: Chon A.
54000 - 36000

Gia téc tiép tuyén a, = =0,5m/s’.
P e & 600,10
Gin tée goc y = 3 = 93 _ 625107 radss’.

80
2.24. Tra Wi: Chon D. y =5 rad/s*; ¢ =10 rad.
2.28. Tré Wiz Chon C. 0,31 rad/s’.
2.26. Tra Ibi: Chon C. S vong/s = 10 n rad/s.
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2.27. Traloi: Chon B. o = 8rad/s. v =16m/s.
2.28. Tra loi: Chon (' Theo cong thuc 0 = 0.30.°, suy ra gia toc goc la 0,15
rad/s . Vay gia toc ticp tuyeén
d, =F.R=0.155 =075 m/y'.
. - ‘ H i a V 1
Giia toe phap tuven (hudng tam) a, R 45 m/s.
Ciia toc toan phan nguoi do chiu bang
a=ja; +a] =/0,75" +45° = 45,006 = 45 m/s’
2.29. Tra loi: ( hon O
: . .. 2n  2nR
Chu ky quay bang: 1 e SR
R = 2.5.10"nam anh sang = 2.5.10".365.24.60.60.3.10" m
= 2.5.10°.3,15.3.6.10°.3.10" m.
Goi t 1a thoi gian tr lac hinh thanh Mat Troi, t = 4,6.10°.3,156.10 (s).
t

SO vong quay ctia Mat Troi quanh tam cua thién ha bang: N = [

trong do v = 200 km/s - 200.10" m/s.

Thay cac gia tri o trén vao cong thire, ta duge N = 19,5 vong.
2.30. Tra loi: Chon B

oz o S ) )
Tacod a= S Yt . Sau 8 s thi goc quay a =322 =0.5.y 8". = y = 2n (rad/s")

Goc sau 13 slaa’ = 0.5.y13" = 1697 rad/s.
Goc quay trong S5 's cudi @, = 1691 641 =105n rad
105n

2n

SO vong quay tuong trng N = 52,5 vong

231, Traloi: Chon D

Chuyén dong nhanh dan khi ¢6 van toc goc o va gia tde goc y cung dau.
2.32. Tra loi: Chon B

Gia toe goc trong chuyén dong quay nhanh dan dugc tinh theo cong thirc

® - ® >
O =, +yt,suyray= l L = y= % = 5,0 rad/s”. (viw,=0)

2.33. Tra loi: Chon B
Vin toc goe tinh theo cong thire : » = w, + yt = 8 rad/s.
2.34. Tra loi: Chon A
Te do goc: », = 120 vong/phit = 2 vong/s = 4x rad/s.
Toe do goc: @ = 360 vong/phut = 6 vong/s = 12xn rad/s

Cn T G 2n rad/s’.

Gia t0¢ goc cua chuyén dong y =

2.35. Tra loi: Chon A
Van toc goc tai thoi diém t = 2s dugc tinh theo cong thirc ® = wy + yt.
Gia toc hudng tam tinh theo cong thirc a = ©’R.
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2.36. Tra livi: Chon A. Toe do goc: o, = 120 vong/phut = 2 vong/s = 4n rad/s.

Tée do goc: o = 360 vong/phut = 6 vong/s = 12 rad/s

v B s g i aa m-m 12m - 4n ,
Gia toc goc cua chuyén dong y = e S 4 = 2mrad/s”.
t

Toe do goc tai thoi diémt=2s la: o = we+ yt=4n + 4n = 8n rad/s
2.37. Tra loi: Chon D

Toc do gocban dau o, = 36 rad/s.

Tée do goe tai thoi diém dimg © = 0 => t dugc tinh theo cong thirc o = ), + yyt.

Thai gian ham t = —3-39 = 12(s)

Chii @é I1l. PHUONG TRINH PQNG LU'C HQC
CUA VAT RAN QUAY

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
3.6. Giai

Wy -, Ao 12
-1 At 3
b. Momen lyuc tac dung lén dia.

= 4 (rad/s).

a. Gia tc goc cua dia. y =

M6 men quan tinh cua dia | =—:IZ~ mR? = =2.0,2"= 0,04 (kg.m’)

L
2

Momer} luce léc-‘dung M =1ly=0,044=0,16(N/m)
c. Gia toc cua dau day.

Gia toc ciia dau day la gia toc dai: a=y R = 4.0,2 = 0,8 m/s’
d. Goc quay duge cua dia.

1,
¢ = 'z'yt‘ =0,5 .49 =18 (rad)

e. Chiéu dai doan day dugc kéo. L=Rp=0,2.18 =3,6m

3.7. Gidi
Tdc 4 goc sau 8 gidy ké tir khi bit dau: o, =y t = 3.8 = 24 (rad/s)
y . -0 24° x
Gia téc goc khi quay cham dan: y = — = - = -9,172 (rad/s*)..
EoeRIquey Cham Y™ 20 234400 ™)
P

-

Thoi gian banh xe dimg lai: — o) =yt < t= = 2,62(s)

9.172
c. Tinh momen ngoai luyc va momen luc ma sat.
X¢ét giai doan quay cham dan deu, momen luc ma sat:
Mps = Ly =-0,859,172 =-7,7962 (Nm).
Xét giai doan quay nhanh dan déu . goi momen luc lue phat dong M ta cco:
M-Myi=Ly >2M= M, +Ly = 77962 + 0.85.3 =10.346 : (INm)
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3.8. Jiai
C o I la momen quan tinh cua rong roc doi
vovi true quay. Gia suoday khong truot trén T
rong roc. Bay gio cac sue cang Tyva I o
hai phan sgi day la khac nhau. Chayen dong
qiiay cua rong roc thoa man phuong trinh
sau: T-.R - T,.R= Ly

C ac phuong trinh viet cho m; va m, la:

m-
P+1=mga,
P4 I-_. m.a. (1)
Hinh chicu trén true Oz cua cac phuong trinh (1) la: (iii) Hinh 3.8.G
Py - T, =m(-a)
P,-T,= m-a-»
Do day khong dan va khong truot trén rong roc, nén tri so cua cac gia toc la:
a=g; =a=RYy
Cac cong thire trén trog thanh:

P,-T-=ma (2)
P,-T,=-ma (3)
" W

IhR-T,R= I.R (4

. ) . , |
I'tr ba cong thirc trén, ta tinh duoc: l -+m,+m,[a =P, -P;=(m-m)g

, m- - m,
ay la: a = e (5)
m; +my + 53

- . l 2 Y & 7
[ay s6: momen quan tinh cua rong roc | = - mR~=0,5.2.0.2" = 0,04 (kg.m").

=l

3+1+1
3.9. Gai. M6 men dong lugng bao toan nén o, + Lw, =0

li

10 =4 (m/s?)

: 1
) day san coi nhu dia tron dac det I =5 mi = 0,5.200.4° = 1600 kgm2

z .o, mv, 604
Jﬁ} m; = —— = G

L I, 1600

2. B/l TAP TRAC NGHIEM
3.10. ‘ra loi: Chon D. 0,234 Nm.

=0,15 (rad/s)
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3.02. Traloi: Chon B 1 =12 kg.m”
w-0p 10-0
At 5
T("‘)ng cac momen luc dat 1én banh xe gfmnn momen luyc M, va momen luc ma
sat bang M = 24 N.m. Vay momen quén tinh | cua banh xe bang:
.
=28 ——f =12 kg.m’
y 2
3.13. Tra loi: Chon B.y =210 rad/s’: M = 3150 N.m.
3.14. Tra loi: Chon C.

a. Ap dung cong thirc M = f.d = 12.0,25 = 3,00 N.m.

Gia toc goc cua banh xe bang: y = = 2 rad/s’

w-w, 24

b.y= n =7=12rad/53.
3.15. Tra loi: Chon D.
THed W=V 4P — S = 3 (rad/s’)
{ 2z
0 :
M=ly =M—i3—-10(kgm')

3.16. Tra loi: Chon A. m£°,

M6 men quan tinh cua chat diém la 1= mr’ .
Déi voi hé hai chat diém trén ta co | = me® +3mr’ = m/ (r =0,5/)
3.17. Tra loi: Chon C. 20s.
Taco: M= Iy, tirdday y = M/ =30/6 = 5 kg.m".
Van toc goc sau t lam = yt = t = w/y= 100/5 = 20s
3.18. Traloi: Chon D. 1=0,128kg.m’; I = mr =>m=0 8kg.
3.19*. Tra loi: Chon D.
W - 0y
t

24 )
=3 = 12 rad/s

Lo, ]
+ Goc quay sau 2 gidy la (p=§yt'=5-ﬂz=

+ Gia téc goc y =

12.2° =24 rad.

N | -

+ Chiéu dai doan day /=r. ¢ = 0,25.24 = 6,0 m.
3.20. Tra 1i: Chon C.
a. Ap dung cong thuc M = f.d = 12.0,25 = 3,00 N.m.

- 24
2-% _=_ 12 rad/s’.

b.y="" 2
£ TR i w 60
3.21.Tral01:(hpuB.Taco:(u=yt<:>y=T=E=5(s)
Mat khac ley@|=ﬂ=3’£=6(kg.m3)
Y

3.22.Tra loi : Chon D
Ap dung phuong trinh dong luc hoc vat ran chuyén dong quay M= ly



suy ra | M =320 kgnf.
¥
3.23. Traloi: Chon A
Ap dung phuong trinh dong lue hoc vat ran chuyén dong quay M~ Iy
Suy ray ]\Il 2 20 rad/s”.
Ap dung cong thue o = o, + yt = 60 rad/s.
3.24. Traloi : Chon B
. (- wy) : . .
(1a toc goc vy = e B 12 rad’s™. Ap dung phuong trinh dong lue hoc vat
: P M
ran chuven dong quay M =1y suyral = — = 0,25 kl_m
Y
3.25. Traloi : Chon A
Ap dung phuong trinh dong lue hoe vat ran chuyén dong quay M = Iy. suy ra
M
a
= y=15rad/s’.
3.26. Traloi: Chon C
Momen quan tmh cua thanh co han vatm, vam, la
I =mR +mR* = (m; + my)R".
Momen dong lugng cua thanh la
L=1Iw=(m,+m)Re=(m, + m)Rv=12.5 I\'gm"f’s.
3.27.Traloi: Chon O
Ap dung phuong trinh dong luce hoe vt ran chuyén dong quay 7 = Iy suy ra
y= %1' . sau do ap dung cong thirc © = o, + yt = 44 rad/s.

Chui dé IV. DPONG NANG CUA VAT RAN.

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
4.6. Giai
a. Tong momen quan tinh cia ca b canh quat:
I

) I 3 )
| =3. 3 m/” = 3.‘5 804,27 = 1411 kg.m".
b. Dong nang cua ca bd canh quat:

|,
We=3-lo'= 151411 ~ 253980 J.

360.27 )
&

4.7. Giai
. . N | 3 | . 5
a. Mo men quan tinh cua mot banh xe: | = ;;mR' = ;60.0.3 = 7.5 (kg.m")

b. Tinh dong nang cua h¢ xe va banh xe.



" ” . ; | )
Dong nang quay cua 6 banh xe W, =6 - Iy

=

. \% IO 3

Odiv o =— = — =20(rad/s); 1 =7.5 (kg.m") Ta cé:
\ R 0.5 ( (kg

Vay Wy=6 L lw” == 3.7.5.400 = 9000 (J)

i

Bong nang tinh tién cua xe:

W, :{_M\_; = (m +mp)v: = 0.5.2360.10° =118000())

Ed

Ddong nang cua hé xe va banh xe: W = W+ W, =127000 (J)

I
9
.

2. BAI TAP TRAC NGHIEM
4.8. Tra 10i: Chon C.

, 2 : 2 (996,10 ke ), e
a. I:me“:m[%} +m(%] =md?={“_‘f%ﬁJ(l,ll.10"”m)

M

1=1.95.10" kg.m’,

2.0.10

.~ rad ]:

S

Ve s . ,
b. Wy=3lo’ =35 (1,95.10 “kgm®)

W, =3.9.10 " J.
(dong nang tinh tién cua phan tr 6xi & nhiét do phong bang 6,2.10 °' J),
4.9. Traloi: Chon D.  a.9,71.10" kg.m’; b.2,54.10% J.
4.10. Tra loi: Chon D. 24 400 ).

4.11*, Tra loi: Chon C
. i 3 I 3 l T 4 _30)
Dong nang tinh tién bang: W, =5 mv" =75 .2.5,3.10 D00 =1.325.10*J

. 2 2 =
Dong nang quay bang: Wy =3 W, =31325.10 23
. : 2W, 2.2.1,325.10 )
Toc do goc bang: o = \/———l = :\j s (0T x2,113.10" rad/s.

4.12. Traloi : Chon D
/\p dung dinh luat bao toan momen dong hreong : Iywg = (I, + I,)o.

1l‘.l' d:l} M = 0.

|
L+,
4.13. Traloi : Chon C
Ap dung phuong trinh dong lyc hoc vat ran chuyén dong quay M = ly. suy ra
M > B o o b o i ol .
Y=7 =7° 15 rad/s”, van toc goc cua vat ran tai thoi diem t = 10s la

,
; TR i _
o = o, + yt = 150 rad/s va dong nang cua no khido la Ey === 22,2 KkJ.

34



TRA LOI BAI KIEM TRA PE NGHI' CHUONG |

L. Traloi: Chon B 2. Tra loi: Chon D, Tich van to¢ goc va gia toe goc la sd am.

3. Tralow: Chon ¢ 4. Tralov: Chon A.

S. Traloi: Chon €. 6. Traloi: Chon B.

7. Traloi: Chon €' 8. Tra loi: Chon (. Momen quan tinh

9. Tra loi: Chon B. quay nhanh hon. -
Khi khép tay mo men quan tinh giam. theo dinh luat bao toan mo men dong
lrong. toe do goc phai tang 1én.

10. Tra loi: Chon D,

11. Traloi: Chon

12. Traloi: Chon D
[a cO kim phut quay mot vong hét Th con kim gio quay hét 12h, vay ti sO

; C e , . Vi N28
gitra hai toc do goc — =12 . Mat khac v = oR. Viy —=—==20
) \ ’
: 27 6.28 s
13. Tra loi: Chon B. Toce do goc o = — = — = 7.268.10 "(rad/s)
I 24.3600

Toée do dai v = oRcos ¢ =403 m/s; a, = }Iir =0,029m/s” e
14. Tra loi: Chon B. 50 vong.

Goe quay sau 3(s): @, = 182n=—v.3" (1)

— 2 —

Goc quay sau 5(s): ¢, = N.2n = 3 ‘{.5: (2)

-

Suy ra N= 18.25/9 = 50 vong

- e v ('0 = wn
15. Tra loi: Chon D. t= = 0. 28%
Y -
16. Tra loi: Chon B.*
T \ w-w, 10-0 >
Giai: Gia toc goc cua banh xe bang: y = ¥ = 2 rad/s’

At 5
Tong cac momen lye dat I1¢n banh xe gom momen lyc M; v momen lyc ma
sat bang M = 24 N.m. Vay momen quan tinh | cia banh xe bang:

= s -]_’-5 =75 kg.m’

i

17. Tra oi: Chon D. Toc dd goc o = 5 vong /s = 10m rad/s. Dong nang:
l - a >
W= = lw™ =0.,5.10.(10m)" = 5000 )

©-0) 12 rad/s’.

18 Tra loi: Chon B. Gia toe goc y = "

Ap dung phuong trinh

- A T M 2
dong lue hoe vat ran chuyén dong quay M = ly suyra [ = — = 0,25 kgm”,
Y
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Chuwong I1. DAO DPONG CO
Cha dé I. DAl CUONG VE DAO PONG DPIEU HOA

I. BAI TAP MAU

T
1.1. Phuong trinh dao dong cia mgt vat la: x = 10 cos[Sm +E) (cm)

1.2.

36

a.

Xac dinh bién d¢, tan s goc, chu ki va tan so cua dao dong.

; = ey | i A TN
b. Xac dinh pha cua dao dong tai thoi diém t = St do suy ra li d6 tai thoi

diém ay.
. V& vecto quay biéu dién dao dong vao thoi diém t = 0.
Giai
. Xac dinh bién d0, tan s6 goc, chu ki va tan so cua dao dong:
+ Bién d6 A =10(cm); tan s goc = 8n(rad/s), M

+ OO KIT= 2F =q2s0), A

2n
. Xac dinh pha cua dao dong suy ra li d¢
- '3?" — Hinh 1.1

A

I I
+ Tai t =75 pha [8m+%]= Sn.z %

li 46 x = |0cos'3?"= 5J3 cm.

. V& vecto quay biéy diép dao dong vao thoi diém t = 0.
+ PJ§ dai vecto biéu dién bién d) A =10 cm

+ Goc hop vai truc Ox | biéu dién pha ban dau ¢ = % .(Hinh 1.1)

Mot vat dao dong diéu hoa vai bién do 2cm va tan sé =2 Hz; ldc t = 0, no di

q

ua vj tri can bang theo chiéu duong .

a. Viét phuong trinh dao dgng cua vat dudi dang ham sin.

b

. Vat ¢o li dd +1em, +2cm vao nhirng thoi diém nao?

¢. Tinh van tc va gia toc ctia vat khi né ¢o li do héng 0va lcm.

Giai

a. Lay vi tri can bang lam goc hoanh do va lay cm lam don vi dai, phuong

trinh c6 dang
; . 2
X = Asin(ot + @); 6 ddy A =2cm; o =2nf=4nrad/s, T = ol 0,5s
)
Tait=0thix,=0nén0=Asing =>¢=0vagp’ =m.
Ngoai ra vi vat dang chuyén dong theo chiéu duong t nén vo= wAcosp > 0
= chon ¢ = 0 = phuong trinh dao dong: x = 2sin4nt (cm) (1-1)



w I ™. : -
b. Chox = lemtrong (1 - T)ta cosindnt, = - =sin : hoac sindnt, = sin —En
e )
n I k
At e FOkm: t) = — + ]tl\ k = ”.,
s 6 =l TR
Sn 5 k
int; = — +2km; 1 =( — ) giay
6 24 3
o 2 i g 13
Xét cac thoidiémt= — , — |, — (S).
247 247 24

Ung vai cac diem 1, 2, 3 cia quy dao, vat

cung ¢6 1 do x = lem (h.1.2) . Jl_z 1
~ ~ . C T,
N 3

Cho x = 2cm trong (1 — 1) ta tim dugc: >

—_—

I k
=i e s1av: bk = )
t = 2 5 )gidy; k=0, 1, 2... w53

X . ’- . i . R N —~ r A A
rong chu ki dau thit = 3 s, rng vai diém 4 trong hinh. Co thé thay ngay

rang: x = 2cm la diém bién duong.
c. Vantéc v =x" = 8ncosdnt (cm/s) (1-2)
Gia toc 4 =R’ = -32n’sindnt (cm/s’) (1-2)
Ta chi can xét trong mot chu ki, tur 0s dén 0,5s.
+ Tai x = 0. Vat qua diém cén bang 0 dd nd ¢cb van toc cyuc dai
v=18n=1%251cm/s
va gia toc bang khong, a =0

+ Tai x = lem. O cau trén ta da tinh dugc t = 2—'4 %sthayvéo(l — 2)taco:

v = 8mcos —g va v = 8ncos %ﬂ hay v = +4n/3 =+21,7 cm/s

Két qua nay co unh tong quat: van toc cua vat dao dong diéu hoa tai mot
diém theo hai chiéu co cung mat gia tri tuyét dbi.
1 5
Thayt= —, — vao (1 -3
yt= 2 >4 {1 ~a)
ta c6 a = ~32nsin = . ~16m*=-158 cm/s -1,58 m/s’

Gia toc tai mot diém c6 cing mot gia tri, khong phu thuge chiéu chuyén dong.
Luwuy:
Phuong trinh téng quat cua dao dong diéu hoa la x = Asin(ot + @), co thé
dua vé x = Asinwt néu lic t = 0 vat di qua vj tri can bing, x, = 0; hoic dua
vé X = Acosot néu lic t = 0 vat ¢ bién, x, = A.
1.4. Mot chét diém dao dong diéu hoa doc theo truc Ox va co vj tri can bang 1a goc
toa do 0. Tan sé goc cia dao dong la 3rad/s. Luc dau chat diém cé li do
Xo = 4cm va van tde 12+/3 cmis. Hay thiét lap phwong trinh dao dong cua chat
diém va tinh véan tdc cua no khi né di qua vj tri can bang 0.
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Giai
I. Ta co phuong trinh dao dong tong quat co dang x = Acos(ot + @) (|

va v=x = -Aosin(wt + @) (2)
(3)
(vi A > 0 nén loai nghiém am trudce dau can)
, » (12V/3)°
Thay s6 vao (3) duge A = \/4- . ;{’ = 8cm
X, = AcosQ (
3 X,
Lic dau (t=0) (1) va (2) thanh tang = -2 (1)
—£ =-Acos@ v,
®
¢ 4x3 3 ) ¢ Sn
Thay s6 vao (4)taduge: tanp= - ——==—— 30 =@, =—— vaQ =(Q;= - —
y (4) ta dugc: tang —g- 3 T z
(khong dé y tdi cac nghiém ¢ ma || > )
Gs 17 ik 3 ,
Vix, = A cosg =4 >0 tirc cosg > 0 nén phai loai nghiém ¢, = - g vé(l)

Phuong trinh dao dgng: x = 8cos (3t - g ) cm.

2. Tinh van toc khi qua vi tri can béng: x =0 vatu(l)ratra cos(ot +0) =0
vasin(ot+¢@)== 1
Vay (2)thanh: v=+* Ao =+ 8 x 3 =+ 24 cm/s
1.4. Diém M dao dong diéu hoa theo phuong trinh x = 2,5cos 10nt (cm). Va thoi

diém nao thi pha dao dong dat gia tri g , lic ay li d6 x bang bao nhiéu?

A.t=is;x:l,5cm. B.t=ls:x=l.25cm.
30

C.t= Ls; X =2,25cm. D.t= -—l—s; x =1,25¢cm.
30 60

Tri oi: Chon B.
Vi rdng 10nt = I -—Ls; X = 2,5(:03—TE = 1,25¢m.
3 30 3
1.5. Li 46 ciia mot dao dong diéu hoa la ham cosin va bang V3em khi pha bang
-g-, tn s bing 5 Hz. Phuong trinh dao dong ldy gbe thoi gian vao lac li do

cure dai la:

ALx = ﬁ coslOmt (cm). B.x = 2v3 cos10mt (cm).

“Cox= 2\3 cos(l()m +-;E} (cm). D.x= 2V3 sin(IOergw-(cm),
) \

/

Tra loi: Chon B
38



Giai
Phuong trinh tong quat ¢co dang X = Acos(ot + 0).Vi @ = 2at = 10x

L no =
»x CAcos(10mt ¢+ o). Talai co khipha | - : thi x =~ V3.

n ' | = dh =
> AcCos : J3 e A, - = N3 ftuc laA= 2v3.

Neu lay goc thot gran vao lue hdo cue darthr t = 0thix — A > A Acoso.

1

ta do suy ra @ 0. Ta co phuong trinh: x = 2V3 cos10nt (cm)

1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
1.6. Bicn do cua mot dao dong di¢u hoa 1a 0.50m. Li do la mOt ham cosin. g(uc
thor gian chon vao lac  do cue dar. Xet trong chu ki dao dong dau tién sau
thot diem t = 0, tim pha cua dao dong (g vai cac h do:
a. 025 m; b. - 0.30 m: c. - 0,50 m.
1.7. Mot vit dao dong diéu hoa vai bién do A = - 10cm vachuki T = Is.
a. Viét phuong trinh dao ddng cia vat, chon gde thai gian 1a lic no di qua vi
tri can bang theo chi¢u duong.
b. Tinh i do cua vat tai thoi diém t =3s.
1.8. a. T'im tan sO goc © va bien do A cua dao dong diéu hoa cua mot vat nho biét
rang khi vat ¢o i do x; = lem thi nd ¢o van toc 1a v, = dem/s va khi vat ¢o
li dO x> = 2em thi nd ¢o van toc la v, = —leml/s.
b. Viét phuong trinh dao dong cua vat biét r?ing tai thoi diém ban dau vat co
van toe v, =3.24cm/s va li do x, khong am.

i G T & 5 .4 g : 3 : 2n ok & £
1.9. Li do cua mot dao dong dieu hoa bang V3 dm khi pha biang 3 Biet tan soO
dao dong la 5 Hz. Viét phuong trinh dao dong.

2.BAI TAP TRAC NGHI‘I;:M

1.10. Mot vat dao dong diéu hoa duoi dang ham cosin voi bien do A = 4em va chu
ki T =25, pha ban dau bang khong. Li do cua vat tai thoi diém t = Ss la:
A. dcm. B. -4cm. C. 2cm. D. 1.73¢m.

1.11. Mot chat diém thuc hién dao dng diéu hoa vai chu kl T = 3.145 va bién do
A = Im . Khi chat diém di qua vi tri can bang thi van toc cua no bang
A. mis. B.2m/s. C. 0.5 m/s. D. 3 nvs

1.12. Tai thoi diém khi vét thuce hign dao dong dleu hoa voi van toc bi’mg 1/2 van

toc cuc dai theo chiéu duong, vat ¢o li do bang

AAB A C.AN3. D.AV2 .
2 2

1.13. MOt vét nho dao dong diéu hoa o bién do A. chu ki dao dong T, & thai diém
ban diau t, = 0 vdt dang & vi tri bién. Quang duong ma vat di dugc tir thoi

diém ban dau dén thai diém t = 1: la
A. {\ B. 2A. C. %

10



1.14.

1.16.

1.17.

1.18.

1.19.

1.20.

1.21.

40

C. t=

Diém M dao dong diéu hoa theo phuong trinh x = 2.5cos10nt (¢cm). Van toe
trung binh cua chuyén dong trong thoi gian nua chu ki tr lue I d cue ticu
dén lac i do cuc dai la:

A. 0.5m/s. B. 0.75m/s. C. Im/s. D. 1.25 m/s.

. Bién do ciia mot dao dong diéu hoa 1a 0.50m. Li d¢ la ham sin, goc thoi gian

chon vao lac li d¢ cyc dai. Xét trong chu ki dao dong dau tién, tim pha cua
dao dong (g voi i do x = 0,25 J3 m.

5 2
A ==, B. - B B =
6 ‘ 2 - 4 3
Mot dao dong dieu hoa co chu ki T = 2s bien do A =2 cm. Vat di tr x; = |
cm thang ra bién roi vé dén x, = J3 cm hét thoi gian la:

A. -l— S. B. -gs. C.0.5s. D. 0.75s.

3
Mot vat dao dong fiiéu_hba (dudi dang ham sin) voi bién do A = 4cm va chu ki
T = 2s, pha ban dau bang khong. Nhirng thoi diém vat di qua diem co li d¢
X, =2cm theo chiéu duong va theo chiéu am la:

A.t= é + 2k qua x, theo chiéu duong; t = g + 2k (s) qua x, theo chiéu am,
B. = %- + 2k qua x, theo chiéu duong; t = -j— + 2k (s) qua x, theo chiéu am,

é— + k qua x, theo chiéu duong; t = 2 + k (s) qua x, theo chiéu am.

D. t= 2 + 2k qua x, theo chiéu duong; t = é + 2k (s) qua x, theo chiéu am.

Bién do cua mot dao dong diéu hoa la 0,50m. Li do la ham sin, goc thoi gian
chon vao luc li d cyc dai. Xét trong chu ki dao djng dau tién, pha cua dao
dong img voi lido x = 0,25m la:
Al 8.2k ¢.= p, &

6 6 2 o 3
Mt vat dao dong di€u hoa vai bién do A = 10cm va tan so f=2 Hz. Phuong
trinh dao dyng cua vat, chon goc thoi gian la lac vat dat li 4§ cyc dai la:
A. x = 10sin4mt. B. x = 10cos4nt.

C. x = 10cos(4nt + E N D. x = 10sin2nt.

Mot vat dao dong dleu hoa doc theo truc Ox vaoi bién do A, tan s6 f. Chon
goc toa d O vj tri can bﬁng cua vat, goc thoi glan t, = 0 la lic vat o vi tri
x = A. Li d0 cua vat c6 dang sin dugc tinh theo biéu thirc

A.x=Asin(2nﬂ+—2-). B.x=Asin(ﬂ+-;-).

C. x = A sin 2nft. D.x=Asinft

Mot vit dao dong diéu hoa vdi bién do A = decm va chuki T = 2s. Viét
phuong trinh dao dong cua vat (duoi dang ham sin) chon goc thoi gian la lic
no di qua vi tri can bang theo chiéu duong,



1.22.

1.23.

A.x - dsin(mt ) (cm). B.x = dcos(2nt + @) (cm).

| n
C.xo dsing t +— |(cm). D. x = 4dcos(2nt + 1) (cm).
|
[.1do x cua mot vat dao dong bien dor dicu hoa theo thor gian voi tan so la 60
Hz. bien do la Sem. Phuong trinh dao dong trong truomg hop tai thoir diem
ban dau x,, = 2.5 cm va dang giam la:

Mt

i " T el )
A.x = Scos!| 120nt + = (cm). B. x = Scos| 60mrt + - [(cm).
\ 5 \ Vi |
' —')’-"1 nlll < [ H\.'
C. X =2,5¢08] lJ)m-—_; (cm). D.x = Dcusl 6()1[1—: J(cm),
. 2 ) ‘ 3

Mot vat dao dong dic¢u hoa vor bien do A. tan so goc o. Chon goc thot gian 1a
luc vat di qua vi tri can bang theo chicu duong. Phuong trinh dao dong cua
vat (duoi dang ham sin) la:

A.x = Asin(mt + —3— ). B. x = Asin(ot -

to | =2

C.x = Asin(ot + —:— ). D. x = Asinot

. Mot diém dao dong diéu hoa theo ham sin vadi chu ki 2s va co van toc 1m/s

vao luc pha dao dong la E . Phuong trinh dao dong khi chon géc thoi gian
lic 1i d§ cye dai va duong la:

A.x = 045sin (mt +§} (m). B. x =0.5sin (1007t —g) (m).

ra

C.x=0,6sin (10wt + %} (m). D. x =045sin (10mt +§) (m).

-

Chu dé Il. CON LAC LO XO

1. BAI TAP MAU

2.1

Mot 10 xo khdi lugng nho khong dang keé, duge treo

vao mdt diem c6 dinh c6 do dai ty nhién OA = /,. Treo

mot vét khoi legng m; = 100g vao 10 xo thi d¢ dai cua
ndé 1a OB =/, = 31 cm. Treo thém mot vat khoi lugng

m, = 100g vao 10 xo thi d dai ciano la OC =/, =

32cm (H.2.1).

a. Xac dinh d¢ cirng k va do dai tu nhién /, cua 10 xo.

b. Bo vat m, di roi nang m; lén cho 10 xo trd lai d§ dai
l,, sau d6 tha cho hé chuyén dong tu do. Chirng minh
rang m, dao dong diéu hoa quanh diém B tir A dén
C. Tinh chu ki va viét phuong trinh cua dao dong do.
Bo qua sirc can cua khong khi. |

¢. Tinh van tdc ctia m, khi né nam cach A 1,2cm.

4]



Giai
a. Chon truc x"x huong thang dimg xuong dudi (H.2.1a)

Tai vi tri B : trong luong cua m, can bang vai luc dan hoi \
cua lo xo: + O
F] N P| e -m,g = “k([] el !n) (])
TaivitriC: Fo=— (P, + P)) = —-(m, + my)g=-k(/, - 1,) (2) Lok
Tir (1) vi (2) 18 duge; k=28 & 0110 166 N, ™
Iy =i, 10 X
Thay gia tri cua k vao (1) ta dugc: [, = 30cm. s
b. Ta hay tim bié'u thirc cua hop luc tac dung lén m, tai {cC
mot vi tri M bat ki.
Chon gdc toa do tai B, taco BM =x. § &
Trong lugng cua vat P, = mg. F2.1b
Luc dan hdi caa 10 xo Fg, = - k(/,+x-1,) (3)
Két hop (3) vai (1) ta suy ra: F = —kx. Theo dinh luat Il Niuton ta co
ik k 2 g9 k
a= DX =T— —X=T-0X VoI = —
m, m,
Phuong trinh X” = — w’x ¢6 nghiém l1a x = A cosi(wt + @). Vay m, day dong

diéu hoa xung quanh vj tri can béng B.

Chu ki cua dao dong la: T = =2 ‘/ =2n JIO = (,2s.

Ta xac dinh bién d§ A va pha ban dau .

. . X, = Acosp =-10"m I
Kh1t=0tac0 = A=10"m; p=-n
0 =X, =-0Asin@ =0

Vay phuong trinh dao dong cia m, la:
x =0,01cos(10nt — 1) (m). <> x = 0,01sin(10nt - 125 ) (m).

c. Khi m; ¢ vj tri cach A 1,2cm thi n6 ¢6 li dd x = 2.107'm. Khi ay thzo dinh
ludt bao toan co ning ta co thé viét:

lmv2+ il\'x2= lkAz
2 2 2

Suyra v= ‘/-‘T-(A: —J(l):‘jlgg(IO‘4 -4.10°) = 0,31 m/s.
m 0,1 _

2.2 MQt con lic 10 xo0 ¢6 khéi lvgng m = 0,1 kg va do cimg k = 10 N/m. Vit néng
& vj tri can bang.
a. Dung biia go vao qua ndng, truyén cho no vén téc ban dau béng 2) cm/s,
viét phu'ornb trinh dao dong cua qua ndng.

b. Van tdc ban dau cua vat nang phai bang bao nhiéu dé bién dq dao ding cua
né bing 4cm.




Gini
1 Dang chung cua phuong trinh dao dong x Acos( 10t + )
f [
y B k 10
Fan SO goc o — [~ | 1O(rad/s)
Vm o

Chon £ 0¢ thot gian la lie go buaa Ién vat o Vitrican bang va chicu duong cua
truc x la chi¢u go bua. ta co dicu kién ban dau:
khit=0thix=0vav=x"=02m/s. [udosuy ra:

n o = i z ;
x(0) = Acoso 0 hay @ = + (vix® 0 nenchilay dau trar )

v(0) xT(0) - Asin : | =0.2 hay la A=0.02m.,

rJ

| <

’ (m).

Vay x = 0.02cos| 10t -

tJ

b. Van toc ban dau cua vat nang phai bang bao nhi¢u dé bién do dao dong cua
no bang 4cm.

Su dung bicu thue nang lugng taco W =W, + W, =

= Vinax — WA ‘IO 4 =40 cm/s
2.3. C6 hai 16 xo giong hét nhau,

a. Treo qua nang 100g vao madt 10 xo va cho dao dong tu do. chu ki dao dong
la 2s. Tinh d¢ cirng k cua 1o xo.

b. Ni hai 10 xo lién tiép (Hinh 2.3a), rdi treo qua nang 100g vao va cho dao
dong tu do. Tinh chu ki dao dong. '

¢. N6i hai 10 xo song song (Hinh 2.3b) roi treo qua niang 100g vao va cho dao
dong tu do. Tinh chu ki dao dong.

Giai

% ; ; - m
a. Po cung K tinh dugc theo cong thae: T = 2n \/I y

47[*‘ 4.987
suyra k= = S m=", . 0,1 =0.987 N/m.

ral
b. Néu ndi hai 16 xo lién tiép (Hinh 2.3a)
thi vai cung luc kéo F 10 xo hop thanh
dai ra thém mot doan gap hai lan so vai

do dan cua mot 10 xo (dudi tac dung cua ;

lure ké(? F). ‘Vziyld()' clrng k,‘ cua 10 X0 Z/
hop thanh (tir hai 10 x0) chi bang mot
nira do cung k cua mot 16 xo riéng bigt
|
ki = E k. a) b)

; Hinh 2.3
Chu ki T, cua vat nang treo trén h¢ 10 xo hop thanh la:



g ) _
T, =2n |2 :2::,}:33 O
K, k

¢. Néu ndi hai 16 xo song song (Hinh 2.3b) thi khi cd mot lue F tac dung. moi

: L. ) . I o . ) : | s
16 x0 chi chiu mot luc bz‘mg — cua F va sé dan ra mot doan bang - ~ 30 VO

4_ i

do dan khi lye F chi tac dung vao mat 16 xo. Vay hai 10 xo ghép song song
cho mot 10 xo hop thanh ¢6 do cimg k, 1on gap 2 lan so voi do cimg cua
mot 10 xo k, = 2k.

Chu ki T, ctia vat nang treo ¢ dau 10 xo ghép song song la:

= 2n /’" :2::,/2:%:1.415

2.4. Goik la do cing cua 106 xo. m 1a khoi luong cua vat nang. Bo qua Khoi luong
cua 10 xo va kich thuge vat nang. Néu do cimg cua 1o No tang gap doi. khoi
lrgng vat dao dong tang gap ba thi chu ki dao dong tang gap:

i 3 ; : T
A. 6 lan. B. \/: lan. i \/? lan. D. = lan
2 3 2

Tra loi: Chon B

T[rcéngthl}cT=2n,}%1—
N i : fm‘ Bm fm 3
Véim'=3m,vak’=2k, tadugc: T =2n,|— =2n,]— =2n.,/— \ﬁ
k' 2k k V2
2

2.5. Con lic 10 xo gom mot vt nang khoi lwgng m =1kg, mot 16 x0 ¢6 khoi Iuomb
khong dang ke va dg cung k = 100 N/m thuc hién dao dong d i¢u hoa. Tai thoi
diém t = Is, li 0 va van tdc cua vat lan lugt bang x=03mvav=4mls.
Bién d6 dao dong cua vat la:

A. 0,4m. B. 0,6m. C.0,3n D. 0, m.
Tra loi: Chon D.

2_1'( = —lf-=l()s"

m

Tait=1ls:x=03mvav=4m/s;voi o=

ViyA= [x +— =
"l

I1. BAI TAP AP DUNG

1. BAI TAP TU LUAN

2.6. Mgt vat nang treo vao mot Io X0 Iam cho 10 xo dan ra 0 8cm . Tim chu ki dao
dong cua vat gan vao mot dau 16 xo dy. Lay g =10 m/s’.

o



2.7. Mot lo xo co do cimg k va chieu dai /.
a Catlo xo lam doi. tinh d6 cing K™ cua moi nua.

2 : ; G ek 2 g R g g g
h.Cat 1o xo thanh hai 1o xo ¢co chicu dan /, : [val e ['mh cac do cung

k; va K. cua hai 1o xo mon.

2.8.  Thiét lap phuong trinh dong luc hoe cua con lac 1o xo thang dimg.

2.9. Mot con lac 10 xo gfun mot vat nang ¢o khoi luong 0.4 kg gz’in vao dau mot 1o
xo ¢o do cing 40 N/m. Nguoi ta kéo qua ndng ra Khoi vi tri can bang mot
doan bang 5 ¢m va tha tu do cho no dao dong.

a. Viét phuong trinh dao dong cua vat nang.
b. Tim gia tri cuc dai cua van toc cua vat nang.
Tim nang luong cua vat nang.

2.10. Mot con lac 16 xo gom mot hon bi khoi lugng m =100g gan vao dau cua hai
lo x0 nam ngang. hai 1o xo0 nay co cung truc va o hai phia khac nhau cua hon
bi (Hinh 2.10). Pau kia cta hai 10 xo ¢ dinh. D cimg cua hai 1o xo 1an luot
la k;= 10 N/m va k, =30 N/m. Hon bi ¢6 thé dao dong khong ma sat doc theo
truc chung cua hai 16 xo. Tinh chu ki dao dong cua con lac.

/

T~

N m K-
L AN VWAV

Hinh 2.10
2.11. Trong mot phat vat nang gan vao dau mat 10 xo thue hién ding 40 chu ki dao
dong voi bién do 1a 8cm. Tim gia tri Ion nhat cua van toc va gia toc cua vat.

2. BAI TAP TRAC NGHIEM

2.12. Mot vt nho khoi luong 400g dugc treo vao 10 xo nhe co do cing
160N/m.Vit dao dong dieéu hoa theo phuong thang dimng vdi bién do 10cm.
Vin tc cua vat khi qua vi tri can bang c6 do lon la:

A. 4 (mfs) .1 (m/s). C. 2 (m/s). ,28 (m/s).

2.13. Mot con lac 16 xo gom vat ¢6 khoi hmng:, m va 1o xo ¢co do Clrng k khong doi.
dao dong diéu hoa. Néu khoi lwong m = 200g thi chu ki dao déng cua con lac
la 2s. D¢ chu ki con lac la Is thi khdi lugng m bang
A. 200 g. B. 100 g. C.50g. 08005

2.14. Mot con lic 16 xo dao dong nam ngang vai bién do A = 0,1m va chu ki
T = 0,5s. Khi lugng cia qua lac m = 0.25kg. Luc dan hoi cuc dai tac dung
lén qua lac la:

A.4N. B. 0,4N. C. 10N. D. 40N.

2.15. Mt con lic 10 xo ¢6 khoi luong m = 0,4 kg va do cimg k = 40 N/m. Nguoi ta
kéo vat nang ra khoi vi tri can bang mot doan bfmg, 4cm va tha tu do. Phuong
trinh dao dong cua vat ndng dudi dang ham sin la:

A.x =2sin( 100t + z—)(cm). B.x=4sin(10t + g} (cm).
C. x = 3sin( 100t +§) (cm). D. x = Ssin( 10t +§) (cm).

45



2.16.

217,

2.18.

2.19.

2.20.

2.21.

2.2%.

2.23.

46

Treo qua nang 200g vao mot lo xo va cho dao dong tu do, chu ki dao dong la
2s. D¢ cirng k cua 10 xo la:
A.k=204N/m. B. k=197N/m. C.k=3,12N/m. D. k=22IN/m.
Con lac gdbm mot vat nang khoi lugng m = I kg duoc treo thang ding bdng
mot 10 xo, d¢ cung k = 400 N/m vao mot diem co dinh, vat dang o vj tri ¢an
bang. Luc t =0, truyén cho vt van toc 40 cm/s huong xudng. Phuong trinh
dao djng cua vat la:
A. x =2 sin 20t. B. x =2 sin (20t — n).
C.x=-2sin 20t. D. x = -2 sin (20t — 7).
Con lic 10 xo, dau trén cd dinh, dau duoi gé’m vat dao dong diéu hoa theo
phuong thiang dirmg & noi ¢o gia toc trong truomg g. Khi vat o vi tri cin bang
do gidn cia 10 xo 1a A/. Chu ki dao dong cua con lic cho ¢ trén drgc tinh
bing biéu thirc
_—

AT=— 0 BT=2 [ C.TIEnJE. D.T=2n 2

2n V k 2n VAl m \g
Trén hinh 2.19 cac 16 xo déu
giong nhau, cac vat giong K k m k k
nhau. Con lic bén tréi (hai POV | mﬁ%ﬁ
16 x0 ndi tiép) co chu ki dao
dong T, con lac bén phai ¢6

chu ki: Hinh 2.19
T
A.T. Bt C.V2T. 5, ==
2 J2
Cho hai 10 xo ¢6 d6 cing lan luot la k, va k,, dai bi’mg nhau. Noi ching song
song B¢ cing k cua hé 10 xo hgp thanh la:
> 2k k,
A.k‘_—k|+k3, B. k= _l(_.l..!.(-.:_ C.k= _l_- D.k:2k|_k).
k, +k, k, +k,

Treo mgt qua néng vao 16 xo 1, n6 dao dong voi chu ki T,. Treo cing qua
nang ay vao 1o xo 2, no dao dong voi chu ki T,. Hai o xo cung chiéu dai.
Néu ndi song song hai 10 xo roi treo vat ndng vao 10 xo hgp thanh thi chu ki
dao dong cua vt nang bang

AT=TP+T2, B.T= Ll €. T= T+Ts. D.T= 2T+Ts.

Mot con lic 16 xo gém vat ¢o khdi lugng m va 10 xo ¢6 dd cirng k, dio dong
diéu hoa. Néu tang do cimg k Ién 2 lan va giam khoi lugng m di 8 lay thi tin
so dao dong cua vat sé

A.giam 4 lan. ©  B. giam 2 lan. C. tang 4 lan. D. tang 2 lin.

Mot con lac 10 xo gom vién bi khéi lugng m va 10 xo ¢6 dd cimg k = 00N/m;
¢ chu ki dao dong T = 0,314 (s). Khoi lugng cua vién bi la;

A.m = lkg. B. m = 0,50kg. C.m = 0,75kg. D. m = (25kg.



2.24.4

2.25.

2.26.

2.27,

2.28.

2.29.

2.30. I

2.31.

Chi gan mot vat ¢o Khoi lwong m — dhe v a0 mot 1o xo o Khoi lugmg khong dang
K¢, no dao dong vai chu ki 1) Iso Khi gan mot vat Khac khoi luong mo vao 16
o trén. no dao dong vai chu ki 1o 0,55 Khoi luong m bang bao nhicu ?

A 0S5ke B. 2kg. . 1Tke. D. 3kg

Vien brm, g_lfm vao 1o xo K thi he dao dong voi chu ki T 0.6 (s). vien b
m- gan vao 1o xo K thi hé¢ dao dong voi chu ki T 0.8 (s). Ncu gfm ca 2
vien brmyva m. vor nhau va g:'rm vao 10 xo K thi he ¢o chu ki dao dong la:
AT == 06(s). B.T=08() CT=10¢) DT=07().
Mot con lac 10 xo ¢ Khoi leong m 0.4 hg va do cimg k-~ 4ON/m. Vit nang
oM can han" Dung bua go vao qua nang. Il'l.l\.LH cho no van im ban dau
bang 20 ¢cm's. Phuong trinh dao dong cua qua nang va gia tri van toc ban dau
cua vat nang de bien do dao dong cua no hfmg dem la

Ak = 02smil0m): vo= 02 mils.  B. x=0.128in{ 10y (m): v,= 0.36:m/s.
C.ox = 030sm(100(m): v, =052 mds. Dox = 0.02sin( 100 (m): v,= 0.4 m's.

[ rong mot phut vat nang pan vao dau mot 1o xo thue hien dung 40 chu ki dao
dong vor bien do la 8cm. Tim t'ia tri [on nhat cua van toe va gia toc.

A. Vi = 0.4 m/s; ﬂm,\ =34 m/s. B. viian = 0,55 m/s; a0 = 2.6 m/s’.
C. Vipn = 0.34 m/s; a,,,, = 1.4 m/s D.v,..=0,63m/s: Ay = 4.1 m/s”.

MOt vat nang khoi lugng m = | I\E duoc treo thang dlrn‘g. h‘lnL_ mot 1o xo, do
cang k= 160 N/m vao mot diém LO dinh. Lac vat o vi tri can bang, truyén
cho vat van toc 31.4 cm’s hudong xuong. Do dan cuc dai cua lo xo la:

A 2 omi. B. 6.65cm. C. 1. 2em. D. 0.4 cm.

Mot con lac 10 xo dao dong thang ding c6 do cung k = 10 N/m. Qua lac co
khoi luorn;_, 0.4kg. T vi tri can bang nguoi ta cap cho qua lic mot van tm.
ban dau v, = 1.5 m/s theo phuong thang dimg va hudng 1én trén. Chon gdc
toa d¢ tai vi tri can bang, chiéu duong ciing chiéu vai chiéu van tdc v, va goc
thoi gian 1a luc bit dau chuyén dong. Phuong trinh dao dong dudi dang ham
sin ¢o dang:

A.x = 0,15sin(5t) (m). B. x = 0.3sin(5t) (m).

C.x = 0.15sin(5t - g) ) (). D. x = 0.3sin(5t + :—[J ) (m).

I'rén hinh 2.30 cac 1o xo déu giong nhau. cac vat giong nhau.Vat m dao dong
vai chu ki

3
A, Bn R L
2k 3k
T D. 2. 7™ Hinh 2.30
3k k

Treo mot qud ndng vao [0 xo 1, n6 dao dong van chu ki T,. Treo cting qua ning
ay vao 10 xo 2, né dao dong voi chu ki T,. Néu ndi lién llcp hai 16 X0 rdi treo vat
nang vao 10 xo hgp thanh thi vat nang dao dong vai chu ki bang bao nhiéu?

e L . ——
AT = Tl— *‘Tf . B T_ _’.:T:::__T (‘. T: T|+'F[_’h ,[)T: :r]+ rj.
\/T1 ' 1:



2.32. Mot con lic 10 xo gom mot hon bi khéi lugng m gin vao dau cua tai 16 xo

nam ngang, hai 10 xo nay co cung truc va o hai phia khac nhau cua hon bi
(Hinh 2.32). Pau kia cua hai 16 xo ¢6 dinh. D$ ctrng cua hai 10 xo 121 lrot 1a
k; vaX,. Hon bi ¢6 thé dao dong khong ma sat doc theo truc chung cia hai 1o
xo. Tinh chu ki dao dgng cua con lac.

Q k] m k: 5
HVYWWVYWWA——VWVVWN—)
Hinh 2.32
AT w00 ot B. T=2n[|—
2k,+k3 k, +k,
2
C. T=n|—2_ D Tedi fer
k, +k, K, + k.,

Chu dé Ill. CON LAC DON

I. BAI TAP MAU

3.1.
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MGt con lac don c6 day treo dai / = Im, vat nang c6 khéi lugng m = 00g 1ao
m

dong tai noi c6 g = 1’ o

a. Tinh chu ki dao dong bé.
b. Kéo vat nang ra khoi phuong thing dimg 1 goc 5° rdi budng rhe. Viét
phuong trinh dao dong theo goc 1éch va cung léch. _
c. Tinh vén téc, dong ning cua vat khi qua vj tri ma day treo thang ding.
Giai

a. Ta co chu ki dao dong bé: T = zn{i = zn\[l, -
g n

b. Chon goc toa do tai vi tri can bing, phuong trinh dao dong c6 dang
+ Theo goc Iéch: a = a,cos(wt + @)

Vi B B e o woaiem B o Ko

T 2 180 36
Chont =0, lic a = a, ta dugc: a, = a,cos¢ =>cosp=1 =>¢ =0

Viy phuong trinh dao dgng la: a = -j% cos(mt) (rad)
Cing c6 thé viét dudi dang sin ta dugc a = % sin(mt + 12[- ) (rad)
+ Theo cung l¢ch: Thay a = % ta dugc s = S cos(wt + @) voi S, = .l = Eng (n)

T
Vay: s= —cos(mt) (m
ay 36 (mt) (m)



¢ Van toce tn thor diem bat ki duoce sxac dinh: v S memt )y (m's)
16

Khi day treo thang dung, vat m ¢o vi e thap nhat nen the nang bang 0.
do v an oe cue daiva bang:
v =y = B} e 0T s =Ee= T= L0,1.0:274" = 0,00375())
36 2
(Cang cothe tim v, ~ ®S,)

3.2. Mot dong ho ¢o con lac dém giay bi sai. moi ngay chay nhanh 1 phat. Can
dicu chimh do dai /7 cua con lac thé nao dé dong ho chay dang. Coi con lac
dong ho nhu con lac don.

Giai
I ngay dem = 86 400s.
!)f}ng ho chay nhanh moi ngay | phut (60s) thi dém so giay la 86 460s. Muédn
cho dong ho dém ding 86 400s trong mot ngay dém thi chu ki cua n6 phai
I = 1 864(}0 60
tang tr I den 17 sao cho — =

' [ 864{)0 8()4”[)

Do dai phai thay doi tr / sang /7 sao cho

SR L P 1+ =80 ) 0014,

/ k& 8()4(}{} 86400

3.3%. Mot dong ho qua lac dém gidy. qua lic dwge coi nhur mot con lac don \m

day treo va vat nang lam ban;: dong ¢O khoi lurong riéng la Dy = 8900 kg/m’

va hé sdnodai la o =17.10°do . Gia su domc ho chay dung trong chan

khong. o nhiét do 20°C va tai mot noi ¢ gia toc trong truong g = 9.813 m/s’.

. Tinh do dai / cua day treo ¢ 20°C.
. Trong khi quy cn d 20°C thi dong ho chay thé nao?
. Trong khi quy én o nhiét do 30°C thi dong ho chay thé nao?

. Pua dong hod dén mot noi ¢o gia toc trong truomg la g = 9.809 m/s” thi dong

ho chay thé nao trong chan khong va o 20°C?

Bict khoi luong riéng cua khong khi trong Khi quyén la D, = 1.3 I\gm . Bo

qua anh huong cua lue can khong khi dén chu ki dao dong cua con lac.

Giai

"

o 6 r::.‘m

Tinh d¢ dai / cua day treo 0 20°C. Cong thire chuki Tla: T =2 |—

= g’ 9813
T 400416y

b. Trong Khi quyén con lac chiu tac dung cua lue day Ac-si-mét cua khopg

Tir do suy ra: = 0,994 m.

s m #4a ; 2 i ; i ; 2 i i
khi bang 5 dg voi d 1a khoi lugng riéng cua khong khi. Lue day nay lam
I ¢

. _ . . m [, d)
giam trong luong cua con lac. chicon [a: mg — - - dg =mgj | % .
~ b - ) Ii

-
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Nhur vdy coi nhur con lac chiu tac dung cua trong truomg biéu kién co gia toc:

()
g =g D

d 1,3

5 ~ 8900 <<], ky hiéu i =g

Chu ki dao dong T" cuia con lic trong khi quyén & 20° la:

ool

Véi € << 1, ¢6 thé ding nhirng cong thirc gan ding:
-—l—“—sl+evé l+e =1+ =
l-¢ 2

Cudi clng sé& co: £ L1+ %= 1,000073

T’zT(HE]:Z le— 3 1 =2000146s.
2 2.89000

Chu ki tang tirc la sd gidy ma dong ho chi trong mot ngay giam: dong hd
chay cham di.

1 ngay dém = 24 gio = 24.3600s = 86400 s.

Vi chu ki dao ddng cua qua lac 1a T, trong mot ngay dém dong hé chi
86400 . 86400.2 86400
— 272,000146 ~ 1,000073

Nhu viy, trong mot ngay dém dong ho chay cham di 6,3s.
c. Goi /, 1a chiéu dai cua con lic & 30°C, ta cé:

ng 1+30a 3J1+30q-20(1 zJI+I0a ~1+5¢=1,000204
/ 1+20a

Chu ki T, & nhiét 46 30°C la:

T =2nJ-’T—_=2n F.I—'.E;=T fl—'.ﬁ, =T(1 + 50)(1 + 0,000073)
g gl g I g

Ap dung cong thirc gan ding: (1 +&,) (1 +e)= 1 + g + ¢,
T,=T(1 +0,000085 + 0,000073)=T(1,000158)
Dong ho chay cham di, s6 chi trong mot ngay dém la:

8‘;;99 2=286400 (1 — 158.10°°) = 86400 — 17,6s.

n i
tirc la cham di 17,6 giay trong | ngay dém.
d. Pdng hod chay cham di 17,6s trong | ngay dém.
3.4*, Mot con lac vat ly gom mot qua nﬁng c6 kich thudce nho, I
¢6 khoi Iu't;mg M =1 kg, gﬁn vao dau mot thanh kim loai
manh dong tinh dai / = 1m, c6 khéi lugng m = 0,2kg. )
PAu kia cia thanh kim loai treo vao mét diém co dinh. M

~ 86400(1 - 0,000073) = 86400 — 6,3 s.

Hinh 3.4
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a. Tinh momen quan tinh 1 cua con lac ddi voi truc quay nam ngang di qua
diém treo.

b. Tinh khoang cach d tir truc dén khdi tam cua con lac.

¢. Tinh chu ki dao dong nho cua con lac.

d. So sanh chu ki dao dong ay vai chu ki dao dong cua con lac dom gom qua
nang co cung khdi lugng M. treo bang mot soi day mém ¢o cang chiéu dai /
va co khoi lugng khong dang ké. Gia toc trong truong g = 10m/s’,

Giai
a. Momen quan tinh | ctia con lac d6i vai true quay nam ngang di qua diém treo.

| = MF + lm;’j = (M+lm‘il3 = 1,607 kg.m’
3 3 )

b. Khoang cach d tir tryc dén khdi tam cuia con lac.

/
M/ + m-—
a= - =2M+m.i=0,917m.
M+m M+m 2
¢. Chu ki dao dong nho cua con laic: T=2n : 3 = T=198s.
mg

d. So sanh chu ki dao dong 4y vai chu ki dao dong cuia con lac don.
Goi T la chu ki dao dong cua con lac don co chiéu dai /

1/M+m
T=T7Y 3 =09967T".

M+
3.5. O noi ma con lic don dém gidy c6 d6 dai Im thi con lac don c6 do dai 3m dao
dong vai chu ki la:
A.2,564s. B. 5,763s. C.4231s. D. 3,464s .
Tra loi: Chon D.

Ta ¢6 chu ki con lac don dém giay T, = Zn\/z =25
g

Chu ki con lic dai 3m1a T, =2n\/§ =  T,=2+/3 =3,464s.
g

3.6. Mot hon bi nho khdi lugng m treo & dau mét soi diy va dao dong. Chu ki dao
dong thay déi bao nhiéu lan néu hon bi dugce tich mot dién tich q > 0 va dit trong

mot dién trrong déu co vecto cuomg do E thing dimg hudmg xudng dudi?

A. Tang 3E lin, B. Giam 3 1in.
mg mg
C. Giam \/;E lan. D. Tang l+£ lan.
mg mg

Traloi: Chon C.
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Giai
Sau khi dugc tich dién q va dat trong dién truong E, hon bi chiu mot e tong
hop (khong ké luc cang cua day treo) bang trong luc mg cong voi luc tinh
dién qE: F'=mg+qE
So vai trude do thi luce tac dung tang n lan
F'omg+qb | qE
I mg mg

==

Dieu do trong duong vai vige gia tang gia toc g cua trong truong n len de tro
thanh g’ = ng.
Chu ki dao dong T~ cua con lac khi ¢o thém luc dién la:

T QTJEL
g g Jn

S véi chuki T wubedb i T glim i N1+ £ i3n.
mg
I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
3.7. Con lac gd nhip mét gidy la con lac don c¢6 chu ki T = 2s.

3.8.

3.9.

a. Tinh chiéu dai con lic nay o dia cyre (g = 9,832 m/s’).

b. Dua né vé xich dao (g = 9.780 m/s’) thi mot ngay dém no chay nbanh hay
cham bao nhiéu phut?

c. Phai stra thé nao dé no chay dung nhu o xich dao.

a. Tim chiéu dai cua con lac don co chu ki 2s & noi ¢o gia toc¢ trorg truomg

g=98Im/s’.

b. O noi ma con lic don dém gidy (tic la co chu ki 2s) ¢6 do dai In thicon
lac don co6 do dai 2m dao dong vai chu ki bang bao nhiéu?

Mot con lic don dém gidy (tire la co chu ki bang 2s) & nhiét do 0°C va o noi

c6 gia toc trong truong 12 9,81 m/s’.

a. Tinh d¢ dai cia con lic.

b. Tim chu ki cta con lic don & cung vij tri, nhung & nhiét do 25°C. Fiét hé sé
nd dai cua day treo con lic laa =1,2.10"do .

3.10. Mot hon bi nho khéi lwgng m = 0,1g treo & dau mot soi day va dio ding.

Chu ki dao dong thay déi bao nhiéu lan néu hon bi duge tich mot fi¢n tich

duong q =10°C va dat trong mot di¢n truong déu co vecto cudng do £
thing dimg hudng xudng dudi. E = 10°V/m. Cho g = 10m/s’,

3.11. Mot con lic don dém gidy, vi tri thing dimg capes

cua day treo 1a OA. Déng mot cai dinh 1 ¢
ngang diém chinh giira M cua day treo khi day
thang dimg, dinh chan mot bén cua day (Hinh
3.11). Cho con lic dao dong. Mo ta dao dong
va tinh chu ki. M@

Him 3.11




3.12. Mot vat ran ¢o khoi luong m = 1.5 kg ¢o thé quay quanh mot true nam ngang.
Duadir tac dung cua trong luc. vat dao dong nho vor chu ki T = 0.5s. Khoang
cach tr true quay dén khéi tam cua vat la d = 10em. Tinh momen quan tinh
cuavat doi voi true quay (lay g = 10 m/s”),

3.13. 0 hai con lac don ¢o day treo dai khong bang nhau. hi¢u s6 do dai cua
ching la 28¢m. Trong Khoang thoi gian ma con lac thir nhat thue hién dugce 6
chu ki van toe thi con lic tha hai thue hién duoc 8 chu ki dao dong. Tinh do
dai coa mdi con lac,

2. BAI TAP TRAC NGHIEM

3.14. Hai con lac don (toan hoc) 1 va 1l
(hinh 3.14) duoc treo trén hai so
day ¢co chiéu dai /, va [, = 4/, lan
irot duge kéo Tech mot goe be u

va 2o Biét rang. thoi gian can 2
thiét dé con lic | quét doar. cung

PR heét Is thi chu ki dao dong cua

con lic I bang; T
A ls. B. 2s. Hinh 3.14

C. ds. D. 8s.

3.15. Mat con lac vat ly la mot thanh manh, hinh tru, donb chat, khéi lugng m,
chiéu dai /, dao dong dicu hoa (trong mot mat phén[: thing ding) quanh mét
truc ¢ dinh nim ngang di qua mot dau thanh. Biét momen quan tinh cua
thanh déi voi truc quay dacholal=1/3 ml’. Tai noi ¢6 gia tc trong truong
g. dao dong cua con ldc nay ¢ tan so goc la:

'_; Vo Jp y
A. (1)::\/E i B. o= i : L. oy= -{é : D. (|)=\/g.
/ 3/ 21 3/

3.16. Tai mot noi, chu ki dao dong diéu hoa cua mot con lac don la 2,0s. Sau khi
tang chicu dai cua con lac thém 21 cm thi chu ki dao dong diéu hoa cia no la
2.2s. Chiéu dai ban dau cua con lac nay la:

A 10T em. B. 99 cm. C.98 cm. D. 100 cm.

3.17. Gia, toc roi tw do & Mat Trang ¢6 bang 0,169 gia toc roi ty do ¢ Trai Dat. Néu
mudn giir nguyén chu ki nhu ¢ Trai Dat thi khi 1én Mat Trang phai thay doi
dd dai cua con lic don ¢o6 do lon
A. 1,=0,369. B.. ,=0269. C./[,=1,1691 D. /,=0,169.

3.18%. Mot con lac don dugce treo trong mot thang may. Khi thang may di lén

nhanh dan déu voi gia toc % g thi chu ki dao dong cua con lic thay doi thé

nélo so voi luc thang may ding yén.
P98 7T. BIiI=09T. € . T=L0T. D/T=LI13T.
3.19. MQI con lic durn dugc treo ¢ tran mot thang may. Khi thang may dimg yén,
con lac dao dong diéu hoa vai chu ki T. Khi thang may di lén thang dll‘ll{._.,
cham dan déu voi gia toc co dg lon bang maot nira gia toc trong truong tai noi
dat thang may thi con lic dao dong diéu hoa vai chu ki T bang

oLl B. L i D.TV2.
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3.20.

3.21.

3.22,

3.23.

Mot con lic don dém giay (tire 1a ¢o chu ki béng 2s5) & nhiét do 0'C va o noi
¢6 gia toc trong truomg 1a 9.81 m/s’. Biét hé sd na dai cua day treo con lac 1a
1.8.107° do = D¢ dai cua con lic va chu ki cua con lic don & cung vi tri,
nhung & nhigt d¢ 30°C la.

A.1=095m; T = 2,05s. B.1=1,05m;T=2,1s
C.1=0,994m; T = 2,0003s. D.1=0,956m; T = 2.0005s

Mot con lac dom ¢6 chiéu dai / dao dong diéu Noa vai chu ki T,. Khi di qua vi
tri can bing day treo con lic bj vuréng vao mat chiéc dinh tai trung diém cua
nd. Chu ki dao dong mai tinh theo chu ki T, ban dau la bao nhiéu?

A.Iz'-(1+-L). B Ti(l+J/2) C.Til1y2. D T2 .

V2

Co6 hai con lic daon ¢o day treo dai khong bang nhau, hseu O do dai cua
ching la 28cm. Trong khoang th(r{glan ma con lac thir nhat thyc hién dugc 6
chu ki thi con lic thir hai thyc hién duqc 8 chu ki dao dong. Tinh d¢ dai cua
mdi con lic.

A.l, = 64cm; /, = 36cm. B./,=36cm;/; =42cm.

C. I, =46¢cm; ;= 32cm. D./, = 56cm; /; = 28cm.

Mat Trang c6 khdi lugng bang % khdi lugng Trai DAt va c6 ban kinh bang

1 : : 0 ,
37 ban kinh Trai Dat. Chu ki dao dong cua con lac thay doi thé nao Khi

chuyén tir Trai Dat 1én Mat Trang?
A. Tang 1,57 lan. B. Giam 2,43 lan.
C. Tang 2,43 lan. D. Giam 2,41 lan.

Chua dé IV. NANG LUQNG DAO BONG

I. BAI TAP MAU

4.1.

4.2.

54

M6t vét co khoi lugng 650 g treo vao mot 1o xo dao dong diéu hoa vai bién
dg 4cm vachu ki T = 2s.

a) Tinh néng Iuo‘ng cua dao djng.

b) Dong ning va thé nang khi vat c6 li ¢6 x = 2cm.

' Giai
a) Co nang W cua con lac 10 xo:
o, b, 1 4n an?
W=§'kA “—'EmmA =*2'm7-:rA —5075*(004) ~ (0,006 (J).
b) Déng nang va thé nang khi vat cé lidox-2cm 2
Thé nang W.=%kx2=-mm2x2—%m%rx ;075——(002)-.00015(1)

Dong nang W4 =W - W, =0,006 =0,0015 = 0,0045(J)

Mot vat khoi lugng m = | kg dugc treo thing dirng, bang madt 10 xo, dé clng
k = 400 N/m vao mét diém cd dinh O. Luc t = 0, vat & vi tri can bang. Vi tri
nay dugce chon lam g(ic thé nang cua vat trong trong truong. 'l'ru_\_-'én cho vat



van toe dau (1 = 0) v, theo phuong thang dimg. huong xudng. Chon chicu
duong di xuong. dat 7 1a do dan cua lo xo khi vat can bang. Tim biéu thire cua
cornang cua vat nang?
Giai
Khi con lac o vi tri can bang, 16 xo bi dan mot doan /, vay: mg = k./
['a da coi thé nang trong truomg o vi tri do cua con lic bang 0. vay tai do, con

lac chi co thé nang dan hoi.

.
Wy, = 5 kI

I'a lai truyen cho vat nang van toc v,,. Nang lugng cua con lac duge tang mot
gia tri. bang dong nang 5 mv_ cua vat nang. Vay co nang ban dau cua vat
nang la

| S
W, = 5 mv+3 K/

Theo nguyen Iy bao toan va chuyén hoa nang lugng thi neu ma sat khong
dang ké, co nang cua con Iac khon& thay doi, tire la trong sudt qua trinh dao
dong, co nang cua con lac van giir nguyén biéu thirc trén.

Ta nghiém lai, bang cach tinh co nang cua con lac, khi vat nang co hoanh do x.
Goi v la van toc vat nang tai vi tri ay, thi dong nang cua vat luc d6 la

1
Wy = mv

Vat roi xudng theo duomg thing dirng mét doan x, vay thé nang trong truong
cua vat giam mot gia tri bang mgx tire 1a: W = —mgx
Lo xo Iai dan them mot doan x, vay thé nang dan hoi, tai vi tri do, la

Wan = k(/ + ‘\)

_ | 1
Conang cua vatnang: W=Wy+ W, + Wy = 5 mv’ - mgx + 5 k(/ + x)*

I I
= —mv —mp+ k(/ +7{‘{+‘()
I b ] I ] I 1
=3 myiomgx +3 KEE+kix + 5 kx
|
Do mg = K/, nén: =5 mv’ + 5 kx’ +' k/*

Theo dinh luat bao toan nang lugng, thi:

L D L L.
5 mv; +5k1‘=5mv‘+5kx‘+§kl‘

| I |
i s 2 gt
Va cudi cung: 3 mvy =5mviEs kx
1, 1 5, 1,
hay la 5 myv, = 5mv=3kx

Ddy chinh la dinh ly dong nang: vé trai cua phuong trinh la d giam dong
nang cua vat ve phai la do tang thé nang cua 10 xo.
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Bi¢u thirc trén con cho thay rang, do trong lugng cua vat nang luon luon can
hﬁng voi lue dan hoi tng vai d¢ dan / cua 10 xo, nén ta ¢o th¢ coi con lac
thang ding cling nhu con lac ndm ngang, nhung vi tri can bang (mg v &i do
lai /, + Al cua 10 xo.

4.3*. Tinh thé nang, dong nang va co nang cua con lac don ¢6 khdi lugng m, chic¢u

4.4.

dai / & mot vi tri bat ki (li do goc o) va thar lai rang co nang khong dai trong
chuyén dong.
Giai
a) Tinh thé nang W Thé nang W, cua con lac
don la thé nang cua vat chiu tac dung cua trong
Iwc, néu chon vi tri can béng O lam géc thé
nang thi thé nang khi vat & vi tri M (Hinh 4.3)
la: W, =mgh=mg/(] - cosa)

., i
dung cong thirc lugng giac | - cosa = 2sin” 5

2 . z s, o (EE a ;
va chu y rang, néu a nho thi sin 7 =3 taco

Hinh 4.3

= 2mgism“- x % mglo’ = % m% sF

trong d6 s = /o la 46 dai dai s6 ciia cung OM.,
b) Tinh dong ndng W,

Wy = 5 mv’ trong do v la van toc cua vat nang o vi tri M, vadi s cho bar

. T
V=S8 = (05,05 [0)1 +-5-]

vi = w’s] cos’ (mt+§-}=mzs§[l-sin2{wt+§ﬂ:w2 (s5-s°)
|
Vay: Wa =5 ma’ (sg -s’)

¢) Tinn co nang W. Cha y ring o = \/% thi o = % ta sé co:

I I B L § e B i
W=W +Ws=3 mo’s; = 5 m‘? §o VvOi cac goc a nho, tirc la vai sp << /.

Ta lai thay co nang cua con lac don khong doi trong sudt ca qua trnin dao
dong va ti 1¢ voi binh phuong bién 9 s, .

Két luan t}éi trén veé sir bao toan co ning ci;a con lic qcrn 6 thé suyra ngay
tur tinl] chat cua trong lyc tac dung 1én con lac la lyuc theé.

Con lac 16 xo dao dong dieu hoa theo phuong ngang voi bién do la 4. ILi d§
cua vat khi dong ning cua vat bang the nang cua 10 xo 1a

AV2 A AV2 A
5 2

B.x=% C.x=iT. Dx=+"7

A.x=+

I'ra loi. Chon A.
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N

. - . - 2 ' ] i
Khidong niang biang the nang thi the nang 3 kx5 .75

A A2
Suy ra s = t
= ]

"
Mot vat khor lwong m = 0.5Kkg dugce gan vao mot 1o xo khong trong luong co
do cmg k= 600 N/m dao dong voi bien do A~ 0.1m. O L do x = 0.05m vin
toe cua vat la:

A.Sm/s, B. 3 m/s. C. 4 mi/s. . 2m/s.

Tralow: Chon B.

o 5 5 - E . ; I o] 1 3
['ong nang lrong cua hé la dai luong bao toan: W =35 mv™ + Skx™ = 5 KA™.

.{ k( A =% : )
\" m

ir day suy ra; v - 3Imis.
[ cay suy ra:

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN

4.6.

4.7.

4.8.

49.

MOt vat ¢o Khdi lugng m = 0.1 kg duge gan vao dau mot 16 xo nam ngang.
Kéo vat cho 16 xo dan 0,1m réi tha thi no dao dong véichu ki T = 1s.
a) Tirh do cung K cua 1o xo.
b) Tirh co nang cua con lac 16 xo nay.
¢) Tirh dong nang va thé nang luc 1i d (tinh tir vi tri can bang) x = Scm.
d)Néa gitr 1o xo nhung thay vat co khdi lwgng m bang mot vat co khdi lugng
m" = m/4 thi chu ki va co nang bién doi thé nao?
Tong nang lrong cia mot vt dao dong diéu hoa E = 3.107"J. Luc cyc dai tac
dung lén vat bang 1.5.107°N, chu ki dao dong T = 25 va pha ban dau @, = ‘25 .
Viét phuong trinh dao dnng cua vat?
Mot vat nho khoi lugng m = 160 g gan vao dau mot 16 xo dan héi ¢o do cing
k= 00 N/m, Khoi luong khong dang ké: dau kia cua 16 xo dugc giwr ¢d dinh.
Tat ca nam trén mot mat ngang khong ma sat. Vat dugc dua Ve vi tri ma tai
do I xo dan 5 cm. Sau do vat duoc tha ra nhe nhang cho dao dong. Xac dinh
van 10¢ coa vat khi:
a) \aty i vi tri 10 xo khong bién dang.
b) Vat v¢ tai vi tri 10 xo dan 3 cm.
Dura vao dmh luat bao toan co nang, tinh:
a) Vin toc cua vat nang cua con lic 10 xo khi di qua vj tri can bang theo bién
doA.
b) Vin tou cua con lic don khi di qua vi tri can béng theo bién d¢ goc a.,.
¢) Vin téc cta con lac don khi di qua vi tri can bang theo bién d¢ cung s,

2. BAI TAP TRAC NGHIEM
410, Mot zon lac 16 xo ¢6 khdi lugng m = 0,4 kg va dg cing k = 40 N/m. Ngudi ta

kéo rat nang ra khoi vi tri can bang mot doan bang 4em va tha tr do. D9 lom
van 15¢ cuc dai cua vat ndng va co nang cua vat nang la:
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4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

58

A. Vi = 20cm/s; W =032 . B. vi..= S0cm/s: W =0,0521.

C. Vpax = 40 cm/s; W =0,032 ). D. vy = 60cm/s: W=10,042 J.

Vat ndng cua mot con lac 10 xo0 ¢6 khoi lugng m = 200g. do cing cua 10 xo
co gia tri k = 100 N/m. Con lic dao dong voi bién do a = 2em. Nang luong
cua con lac la:

A.W=0,02]J. B.W=20,04). C.W=0,011J. D.W=2l.

Mot con lac 10 xo dao dong voi bién do A = dem, chu ki T = 0,5s, vat ning
¢6 khéi lugng la 0,4kg. Co ning cua con lic va do 1on cue dai cua van tdc la:
A. W =0,06J; Va=0,6m/s. B.W=0,04); V,..=0.4m/s.

C. W=0,05); Vnau=0,5mis. D.W=0,03]; V,.=03m/s.

Mot vat nho thue hién dao dong diéu hoa theo phuong trinh x =10cos(4nt +

Tt T & Vi i ; 5w g SR i s G
3 ) (cm) voi t tinh bing giay. Thé nang cua vat do bién thién vai chu ki bang:

A. 0,25s. B. 0,50s. C. 1,00s. D. 1,50s.
Goi k la d¢ cung cua 10 xo, m la khoi luong cua vat ning. Bo qua khoi luong
cua 10 xo va kich thudc vat nang. Khi d§ cirng cua 10 xo va khoi lugng vit
nang khong doi, bién d¢ dao dong tang gap doi. thi nang lugng dao dong cla
con lac 1o xo:

A. tang gép doi.  B.tang gap 4 lan. C.giam hai lan.  D. giam.
Mot con lac 10 xo dao dong vai bién do A = 4cm, chu ki T = 0.5s. Vat nidng
ctia con lic c6 khoi lugng la 0,4kg. Dong nang cia con lic khi li d§ 2cm la:
A. W4g=10,0125J). B. Wg=0,0375(J).C. Wg=0,05(). D.W4=0,075(J).

Mot con lic 16 xo dao dong vai bién d6 A = J2 m. Vi tri (li d6) cua qua lac,
khi thé nang bang dong nang cuia no la
A. 0,5m. B. 1,5m. C. 1,0m. D. 2,0m.
Mot con lic 16 xo c6 khdi lugng m = 0,1 kg va do cimg k = 40 N/m. Nguoi ta
kéo vat niing ra khoi vi tri can bing mét doan bang Scm va tha ty do. Van tdc
cyc dai va co ndng cua vat nang la:
A. Viax = 20 cm/s; W =10,32J. B. viax = 50 cm/s; W =10,52].
C. vmax = 60 cm/s; W =10,042 ). D. Vpay = 1m/s; W =10,05J.
Mgt 16 xo dan hoi ¢ do cimg 200 N/m, khéi luong khong dang ké, dugc treo
thang dimg. Dau dudi cua 1o xo gan vao vat nho m = 400 g g. Vat dugc giir tai
vi tri 10 x0 khong co dan, sau do dugc tha nhe nhang cho chuyén dong {Iay
g=10 m/s?). Vi tri khi lyc dan hdi can bénb voi trong lyc cua vat va van toc
cua vat tai vi tri do la

Al= 10" m; v=0,25 m/s. C. Al= 210" m; v =0,5m/s.
B. Al= 1,210 m;v=0,14m/s.  D.Al= 2107 m;v =045 m/s.
Mot vat c6 khoi lugng 2g dao dong diéu hoa vai bién dd 2cm va tin sb 5 Hz.
Hay tinh co ndng cua vat.
A.E=210"). B. E=3.10"). C.E=4.10"). D. E= 5.10").



Chu dé V. DAO BPONG CUONG BUC, CONG HUONG
I.BAI TAP MAU

5.1.  Phan dat trén cac 10 xo cua mot xe 610 ¢o khoi lugng M = 1000kg. Khi cha thém
ngudi ¢o khoi lwong tong cong m — 325 kg va di trén duomg xau ¢6 nhimg ranh
cach nhau 4m thi xe xo¢ manh nhat khi van toc cua xe lav — 16 km/h.

a) Tinh d¢ cing tong cOng cua cac 1o xo.
b) Xe dén bén. moi nguoi ra khoi xe thl phan than xe ¢6 khdi luong M nang
Ién bao nhieucm. Lay g = 9.8 m/s
Gm.'
a) Tinh d¢ cirng tong cong cua cac 1o xo.
+ X6¢ manh nhat 1a co cong huong vai chu ki T bang thoi gian dé di 4m.

4
v=]6kmh=444 m/s. T = m— 0.9s.

T ciing bang chu ki riéng cua cac 10 xo cd do clmg tong cong k:

T=0.9=2n1/M:m .

Thay M + m = 1325 kg, ta tinh dugc k = 64.6. 10" N/m.
b) Phan than xe c6 khéi lugng M nang Ién la:

+ D0 co cua 1o xo ti 1€ vai luc nén. Moi ngudi ra khot xe thi lue nén 1o xo giam

F 3185
F = 32598 = 3185 N nén do co cua 10 xo giam AL 49 mm =5 cm

do cang la do nho lén cua phan M.
Mot dong co bi Iéch truc, lam cho gua do luc lic 2 lan trong moi vong quay.
Gia cua dong co co lap mot tan so ké gdbm 244 thanh mong c6 tin s0 dao
dong riéng la 40, 30, 20, 15 Hz. Luc t = 0 dong co dang quay vdi van toc goc
30 vong/s bat dau quay cham dan déu. N6 dimng lai sau | phat. Trong qua
trinh ndy nguoi ta thay lan luot cac thanh bi rung manh vi cong huong. Tinh
cac thoi diém cong huong cua cac thanh,
Giai

Vi gia d& lic lac 2 lan trong mdi vong quay nén (g vai cac thoi diém thanh
bi rung manh khi dong co ¢6 van toc goc 20 v/s; 15 v/s; 10 v/s; 7,5 vis.
Ap dung phucmg, trinh quay cham dan déu giéng nhu phu'ong trinh chuyén
dong cham dan déu: o(t) = 0, — at; o, voi w(t) 1a cac van toc goc & cac thoi
diém 0 va t, tinh theo vong/s. B = 0,5 vong/s’ la gia téc goc. Ta duge:

® -

hn
[

g = ° . Thay céac gia tri tuong Ung cua van toc goc ta dugc thdi gian

tuong tng: 20s, 30s, 40s, 45s.

1. BAI TAP AP DUNG

5.3.  Moc vao mot 1o xo treo thang dirng mot vat bang sit c6 khoi lugng Tkg thi lo
xo dan ra 0,5mm. Dat dudi vat mot nam cham di¢n nuoi béng dong xoay
chiéu c6 tan s f. Tinh tan sb f dé vat dao dong manh nhat. Lay g = 10 m/s’.
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5.4.

n
n

Xe Ot6 ¢ mot banh xe nang, nhe qua mire so voi 3 banh con lai lam cho ca xe
dao dong. Cai can doi sO rung rat manh Khi van tOc cua xe b’m:.. v = 72 kim/h.
Biét banh xe ¢6 ban kinh R = 25¢m. Tan s dao dong riéng cua can so la:

A. f=20Hz. B.f=12.7Hz. C.f=254Hz. D. = 38.1Hz

- Mot dong co bi léch truc. lam cho gia do luc lac 3 lan trong mOI vonz quay.

Gia cua dong co ¢o lap mot tan s ké gom 2 thanh mon;F o tan so deo dong
riéng la 36, 33. Lac t = 0 dong co dang quay vai van toc goc 30 mrga bat
dau guay cham dan déu. N6 dirng lai sau | phat. Trong qua trinh nay nguoi
ta thay lan luot cac thanh bj rung manh vi cong huong. Cac thoi diém cong
huong cua cac thanh la:

A 10s; 15s. B. 36s: 38s. C 22s; 34s. D. 30s: 35s.

Chu dé VI. SU TONG HOP DAO BONG

. BAI TAP MAU

6.1.

60

Cho hai dao dong diéu hoa cing phuong cung tan s6 f = SHz. cac »ién do
. A T n
A, = 3cm; A, =5cm. cac phabandau ¢, =5 ., = 6"

a) Viét cac phuong trinh dao dong diéu hoa trén.
b) Xac dinh dao dong tong hop bang gian do vécto quay.
Giai
a) Cac phuong trinh dao dong diéu hoa c6 dang:
X; = Aj.cos(ot + @) va x; = Aj.cos(ot + ¢,)
Vai: o =2nf=2n.5= 10n rad/s

Tasuy ra: x; = 3cos[lOm+ g}(cm) va x;=35 cos(lOnH 6J(cm)

b) Ta biéu dién hai dao dong diéu hoa trén bing cac vecto OM,'. )M;c()
cung goc O, quay clng tan so o = 10m rad/s véi cac dac trung:
A= 1A
OM, =A, OM, =A,
0 =

@, "%

A

Dao djng tong hop
X = X; + X ¢O dang: x = Acos(ot + @) duoc biéu dién trén gian do a vecto

OM=A=0M, +OM,
Voi o = 10w rad/s

A= \[AE+A§+2.A,.AJCOS(¢|—%) = \jf +53+2_3_5c05(g_%}

J34+300053—J34+30; J49 = A= 7(cm)



il T

. . NS oSS

o Asmo; + Assings Wl TeRis 6
v L) =

Acosg; + ACosO. . i ) T

A0S CONCOS
i §}
34.2:5) . )
tang 1.272 . Vay = ¢ = 0.9045 rad

0+2.53
Vay dao dong tong hop co phuong trinh: x = 7cos(10at + 0.9045) (¢m)
1 dao dong dicu hoa cung phuong. cung tan so. lan lugt co phuong trinh:
8n

=
D

Tt _ N _
X; = 3¢os(20mt + 3 ) (emyvax, = Scos(20mt ) (cm)

a) Tim do Iéch pha gitra hai dao dong?
b) Viét biéu thire dao dong tong hop?
Giai
a) Do 1ech pha gitra hai dao dong.
: n 8n
Hi¢u pha Ao = ¢, - 0- =3 +5 = dn=nm

o |

Vay hai dao dong nguoc pha.
b) Viet bicu thire dao dong tong hop?
n 8n
Hai dao dong x; = 3cos(20mt + 3) (em) va X, = Scos(20mt — 3 ) (em) nguoc
pha nhau nén duogc biéu dién bang hai véc to nguoe nhau. Dao dong tong
hop ¢ bién do bang A = A, A, = 5 =3 = 2 (cm). Pha ban dau hudng theo
dao dong c6 bién do lon hon. Vay biéu thic dao dong tong hop

8n
X = 2cos(20mt — 3 ) (cm)
6.3. Hai dao dong diéu hoa cing phuong ¢6 phuong trinh lan lugt la
L 2 '
x| = 4cos(mt - 6 )(cm) va x, = 4cos(nt — g) (cm). Dao dong tong hop cua

hai dao dong nay co bién do la
A. 443 cm. B. 2V2em. C. 253 'em. D. 247 em.
Tra loi: Chon A. 4J3 em.
Dung phuong phap gian do véc to. Hai véc to thanh phan ¢6 cung modun

. .. P
A = 4cm va tao vai nhau mot goc — .

Vay véc to dao dong tong hop ¢6 mo dun A'=2A cos % =43 em
6.4. Hai dao dong diéu hoa cing phuong cé phuong trinh lan luot la:
. t - X .
x; = 4sin100nt (cm) va x; = 3sin(1007t + 3) (cm). Dao dong tong hop cua

hai dao dgng do co bién do 1a
A. 7cm. B. Scm. C. lcm, D. 3.5¢cm.
Tra loi: Chon B. Sem

Hai dao dong vuong pha nén bién do dao dong tong hop la A =/A] + A} = 5cm

61



II. BAI TAP AP DUNG
1. BAI TAP TU LUAN .
6.5. Mot vat thuc hién dong thoi hai dao dong dieu hoa cung phuong co céc

phuong trinh dao dong la x; = Ssin(10mt) (cm) va x, = Ssin( 107wt + 3) (cm).

Tim phuong trinh dao dong tong hop cua vat?

6.6. Hai diém M, va M, cung dao djng diéu hoa trén mot truc x, quanh diém O,
voi cung tan so f, cung bién do A va léch qua pha mét goc la ¢. B¢ dai dai s6
M, M, bién déi theo thdi gian nhu thé nao?

6.7*. Tong hop 4 dao dong co clng tan sd, co bién d§ va pha ban dau lan lugt la:

2
A,=2cm.<p.=0;A3=4cm,tp3=—§n;A_;=2\/§‘ cm,w;=g;A4=6cm,

P4 =

6.8. Tim dao dong tdng hop cua hai dao dong diéu hoa cing phurong cling tan sd voi
bién do dao dong clia dao dong thir nhat M, la A, cia dao dong hai M, 1a 2A.

WA

Ngoai ra biét dao dong ctia M, sém pha mét goc @ =%:' so v&i dao dong cua M.

2. BAI TAP TRAC NGHIEM
6.9. Mot dao dong diéu hoa viét dudi dang: x = Pcos ot + Qsin wt.
Xac dinh P va Q khi biét x, va v, 1a li o va vén toc dau cua dao dong.

A.P=xo;Q=':‘02. B.P=x,:Q = v,
C.P=x =-:). D.P=x, Q= -v,0.

6.10. Téng hgp hai dao djng x, = Acos (ot + % )va x;=Acos (ot - % ) thi dugc
mot dao dong c6 biéu thirc:
A.x=Acosot. B.x= %cos ot C.x=2Acosot. D.x=0.
6.11.Hai dao dong diéu hoa lan lugt ¢ phuong trinh:
x, = A,sin(20mt + -;1) (cm) va  x;= Aysin(20mt + %) (cm)
Phat biéu nao sau day 1a ding?
A. Dao dong thir nhat tré pha hon dao dong thir hai mot géc%

B. Dao dong thir nhat tré pha hon dao dong thir hai mot goc ~';£
C. Dao dong thir hai tré pha hon dao dong thu nhat mot gc:':oc:';£

: . o % a . ~ , I
D. Dao ddng thir hai tré pha hon dao dong thir nhat mot goc s

62



6.12.

6.13.

6.14.

6.16.

6.17.

Hai dao dong dicu hoa xay ra trén cung mot duong thang va cung ¢O chung

. 5 g G s : ; , o o
diem can bang vor cac phuong trinh: x; — sin(S0mt) (em) va x» = 3 sin(S0nt

|
5 ) (cm). Phuong trinh dao dong tong hop cua chiang co dang:
o n ; n
A.x=(1+ ﬁ )sin(S0nt + 5 ) (em).  B.x = 2sin(50nt 3 ) (cm).
= e n i 18
C.x=(l # \6 )sin(30mt — 5 ) (cm).  D. x = 2sin(50mt + 5 ) (cm)

2 ; i g ; . & | T I
Bi¢u thae dao dong tong hop cua hai dao dong x, = 5¢2 sm[ 10mt - Z] (cm),

3
X = I{Jsin( 10m+§ Jl (cm) c6 phuong trinh:

d s

A
A X = Ssin[l{)m + % ‘ (cm). B. x= Sﬁsin(EOm +—2J (cm).
. ,
L. X= Sﬁsin(loanJ (cm). D. x= SﬁsinLIOanJ (cm).

Dao dong tf\ng hgp cua hai dao dong trén cung mdt truc, x, = 10sin2nt (cm)
T
va x> = 6¢cos(2nt + 5 ) (cm) la:

A. x=8.7sin(2nt + 0,637) (cm). B. x=6,7sin(20mt + 0,637) (cm).
C. x=77sin(2nt + 0,57) (cm). D. x=8,7sin(2nt +6,37) (cm).

. Hai Chdt diém m, va m, cung bat dau chuyén dong tir diém A doc theo vong

tron ¢6 ban kinh R lan luot véi cac van tdc goc o) = % s vl s = % s'. Goi
P, va P, la hai diém chiéu ciia m, va m, trén tryc Ox nam ngang di qua tam
vong tron. Khoang thoi gian ngz’in nhat ma hai diém P, va P, gap lai nhau sau
d6 biing bao nhiéu?

A. 2s. B. 1,5s. C.ls. D. 2,5s

Hai dao dong diéu hoa cung phuong, ciing tan so, lan lugt c6 phuong trinh:

X = 3sin(20mt +‘3TE ) (cm) va x5 = 4sin(20mt - ‘8'35 ) (cm)

Phat biéu nao sau day la ding?

A. Hai dao dong x; va x, nguoc pha nhau.

B. Dao dong x; som pha hon dao dong x; mot goc -3m.

C. Bién do dao dong tong hop bfmg ~lem.

D. Bo léch pha cua dao dong tong hop bang —2m.

Hai dao dong diéu hoa xay ra trén cing mot duong thing va clng co

chung diém can bang voi cac phuong trinh: x;, = ﬁsm(SOnt) (cm) va
x> = V3 sin(50mt — ‘g ) (cm). Phuong trinh dao dong tong hop cua ching ¢6

dang nhu thé nao?
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6.18.

6.19.

= n L n
X = (1 +v3)sin(50mt + 35 ) (cm). B x = 2sin(50mt 3 ) (em).

C.x= \fasin(S()m - j ) (cm). D. x = 2sin(50mt + % ) (cm).

Hai dao dong di¢u hoa cing tan sd, ¢6 bién do va pha ban dau lan luot la:
A =2J3 cm; @, = 15_21'!: A;=2cm; ¢;= — TIE n. Dao dong t('mg hop ¢o
bién do va pha ban dau la

A.A=43;0= 6 'B.A=4cm;tp:%.

C.A=4cm ;(p=3. D. Két qua khac.

Hiéu x = x; — x5 cua hai dao dong trén cung mot truc x; = 10sinmt (¢cm) va
. T

Xy = 6sin(mt + 3 ) (cm) la:

A.x=5"Tsin(ot+0,537) (cm). B.x=7"7sin(ot + 0,537 ) (cm).

C.x=8.7sin(mt + 0,637 ) (cm). D.x=8.7sin(ot — 0.637 ) (cm).

PE KIEM TRA PE NGHI CHUONG II

Li o va gia toc ctia mot vt dao dong diéu hoa ludn bién thién diéu hoa cing

tan so va

A. cung pha vd&i nhau. B. I¢ch pha voi nhau 2
a A . n

C. nguoc pha vdi nhau. D. lI¢ch pha voi nhau 5

i X . ; n G R g
Dao dong di€u hoa x = asin (ot — 3 ) ¢6 van toc cuc dai khi:

A.t=0. Bml=g Cmt=%—'§. D.o)lzg
Gia toc ciia chat diém dao dong diéu hoa bang khong khi:

A.li do cyre dai. B. i d§ cuc tiéu.

C. van tdc cuc dai hodc cyc tiéu. D. van tdc béng khong.

Néu chon gbc toa do triung vai vi tri can biing thi ¢ thc‘ri diém t, biéu thirc
quan h¢ gitra bién do A (hay x,,), li do x, van tdc v va tan so goc @ cua chat
diém dao don;_, y diéu hoa la

. 3 3 A
A. X “A‘—__ B.A"=x"+twVv".
0
:
- b 9 X- hl 3 L] 2
C A =v + ? . DA =V +mx".

S. Mgt vat dao dong dié¢u hoa theo phuong trinh: x = Acos(ot + @)
Vin toc dao dong cua vat la
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A. Ao sin (ot + @). B. Aw cos (ot + @).
C. -Aw sin (ot + @). D. -Aw cos (ot + @).



6. Con lac 1o xo dang can bang trén mat phang nhan nam ngang. Tac dung mot

luc /- khong dor doc theo truc [0 xo. 10 xo gidan doan cue dai la AL Ta tinh
duoc do cimg cua 1o xo la:

F 2F _ F I
Ak : B.k : A . D,k :
\/ Al _ 2AL 3N
7. Goi K Ta do cimg cua 1o xo. m la Khor luong cua vat nang. Bo qua khot luong

cua 10 xo va kich thude vat nang. Tan sé dao dong cua con lac tang:
AL T I¢ thuan vai bien do dao dong.

B. Ti I¢ thuan voi dd cing cua 10 xo.

C. 11 1€ thuan voi khoi luong cua vat.

. Ti I¢ thudn vai can bac hai cua do cung k cua 10 xo.

8. Mot con lac 10 xo ¢6 dé cimg la k treo thang ding, dau trén ¢d dinh, dau dudi
gan vat. Goi do gian cua [0 xo khi vat & vi tri can bang la A/. Cho con lac dao
dong dieu hoa theo phuong thang dimg vai bién do 1a A (A > A/). Luc dan
hoi cua 10 xo ¢6 do 1on nho nhit trong qua trinh dao dong la
A. F=kA. B.F=0. C. F=KAl D. F =k(A - Al).

9.  Co nang cia mdt chat diém dao dong diéu hoa ty ¢ thuan voi
A. binh phuong bién do dao dong. B. i d¢ cua dao dong.

C. bién do dao dong. D. chu ki dao dong

10. Mot con lac 10 xo dao dong dicu hoa voi phuong trinh X = Asin ot va ¢o ¢o

nang la E. Dong nang cua vat tai thoi diém t la

e L b ] - G g Y 5 : [ 5 [ z
A.Eg=Ecos ot B.Esq=Esin"ot C.Eg=5cosot. D.Es= 3 sinot.

11.  Chiéu dai con lac don tang gap 2 lan, khoi lugng con ldc tang gap 2. khi do
chu ki dao dong cua no:

A. Tang gap 4 lan. B. Tang gp V2 lan.
C. Giam xudng 2 lan. D. Khong doi

12. Nhén dinh nao sau day sai khi néi vé dao dong co hoc tit dan?

A. Dao dong tat dan la dao dong c6 bién do giam gan theo thoi gian.

B. Trong dao dong tat dan, co ning giam dan theo thoi gian.

C. Luc ma sat cang lon thi dao dong tat dan cang nhanh.

D. Dao dong tat dan co dong nang giam dan con thé nang bién thién diéu hoa.
13. Dicu ki¢n nao sau day la diéu kién cua su cong huang?

A.Chu ki cua luc cudng birc phai 16n hon chu ki |ién;_, cua hg.

B Luc cudng birc phai Ién hon hoac héng mot gia tri F, nao do.

. Tan so cta luc cudng birc bang tan sé r:eng Lua h¢ dao dong.

D Tan sb cua lyc cudng bic phai [on hon nhiéu tan so riéng cua h¢ dao dong.
14.  Giasw mot diém M tham gia dong thoi hai dao dong diéu hoa, cing phuong,

cum  tdn 5O, €O phuong trinh: x; = Aj.cos (0t + @)). X = A,.cos (ot + @,).

R¥en do dao dong cuc dai khi:

A. @) — @, = km. B.g>- ¢ =2k + ).

C‘(pg-(m::kﬂ. D.(pg—(p|=k7t+§.
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15. Diém M dao dong diéu hoa theo phuong trinh x = 2.5 cos 10nt (cm). Vao
s i on JE iy = i : i
thdi diém nao thi pha dao dong dat giatriy, lic ay li do x bang bao nhiéu?

I ]
A. 1:3—05;x21,50m. B. t=ﬁs;x=!.25cm

] .
C. t=357s;x=2,25¢cm. D. t= *]—s;x=l,25cm.
30 60

16. Bién d§ cua mgt dao dong diéu hoa 1a 0,50m. Li do la ham sin, géc thoi gian
chon vao lic li d¢ cyc dai. Xét trong chu ki dao dong dau tién, pha cua dao
dong ang voi i do x = 0,25 3 mla:

Sn T b 2T

17. Mot con lic 16 xo gdm vién bi khdi lwgng m va 16 xo ¢6 do cirng k =100N/m;
co chu ki dao dong T = 0,314 (s). Khoi lugng cua vién bi la:

A.m = lkg. B.m = 0,50kg. C.m = 0,75kg. D.m = 0,25kg.

18. C6 hai con lac don c6 day treo dai khong bang nhau, higu sé do dai cua
ching la 28cm. Trong khoang thoi gian ma con lic thir nhat thuc hién duoc
6 chu ki thi con lac thir hai thyc hién duoc 8 chu ki dao dong. Tinh do dai
ctia mdi con lic.

A.l, = 64cm; [, = 36cm. B./,=36em;/,=42cm.
C. I,=46¢cm ; I, = 32cm. D./, =56cm ; /= 28cm.

19. Mot con Iléc 16 xo dao dong vai bién 4§ A = 4ecm, chu ki T = 0.5s. Vat néng
cua con lac c6 khoi lugng la 0,4kg. Tinh co ndng cua con lac va do lon cuc
dai cua van toc.

“ A.W=0,06J); Vn,.=0,6m/s. B. W =0,04); V=04 m/s.
C.W=0,05); Vuma=0,5m/s. D.W=0,03); Vua=03 m/s.
20. Hai dao dong diéu hoa cung phuong cé phuong trinh lan luot la:

A.

X; = 4sin100nt (cm) va x; = 3sin(1007wt + %) (cm). Dao dgng tong hop cia
hai dao ddng d6 co bién do la
A. Tcm. B. S5cm. C. lem. D. 3,5¢m.

TRA LO1 BAI TAP AP DUNG
Cha dé I. PA1 CUONG VE DAO PONG PIEU HOA

II. BAI TAP AP DUNG

1. BAI TAP TU LUAN

1.6. Giai
Li d¢ la mot ham cosin, gf)c thai gian chon vao luc li do cyc dai ta co:
Phuong trinh dao dong x = x = 0,5cos(wt + ¢) = 0,5 cosd (m);
Trongdophad=ot+ovai ¢=0.x=0,5m
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Sn
hoac ¢ = 3

A

|
a)x = 0.25m thi cos¢ ~ 5

b)x = — 0.3m thi cos¢ = - ¢ = 127" = 2.21 rad; hoac ¢ = 223" = 3,89 rad.

b =
3
5
¢)Xx = ~05mthicos¢p = -1 ¢=m.
1.7. Giai
a) Viét phuong trinh dao dong cua vat.
Dang tong quat cua phuong trinh dao dong la x = A cos(wt + @)
+ Bien do A = 10cm.
+ Tan s6 goc o = 2nf = 2n(rad/s)
+ Pha ban dau @ xac dinh bai diéu kién ban dau (chon géc thoi gian):

t = 0 thi x(0) =Acos¢ = 0; v(0) = x'(0) = —wAsing > 0
Suyra cosp =0; —sinp>0trclag=- % :

Vay ta dugc phuong trinh dao dong cua vat x = IOCOS(Znt—g] (cm).
b) Tinh li d6 cua vat tai thoi diém t =3s

Khit=3sthix == lOcos[.‘Zm-gJ = 10c0s5.51 = 0

1.8. Giai
a) Timova A _
Ta co: x = A cos(wt + ¢) va V= X' =- Awsin(ot + r;p’) (1)
. L aned _X e

Tur (1) taco: cos (ot + @) ALy s (ot + @) At

Suy ra vi=w’A’ - o’x (2)
Vay v, —vi=e'x;-o'x]

D= ;l— (vi ® > 0 nén phai loai nghi¢gm am) (3)

27X

-

4’
22

Tur (2) suy ra: A= [x*+ vﬁ
\’ o

ta loai nghiém am vi A la so duong.

Thay sb: © = _: =V/5'=2,24 rad/s.

- =2,05cm
5

b) Lap phuong trinh dao dong.

Thay t = 0 vao (1) dugc v. = ~Amsing

Vo 3.24

Ao 20522 T

P =9

-

Thay so: A= 1"+

sing = —

rq‘_%
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Viy ¢ = - g (khong xét cac gia tri || =2 n)
. n i ks L 3 ., in
Vay ¢ = - 3 (loai nghi¢gm ¢ = - 2 vi ¢Ocos (- Y )< 0)

, n
Phuong trinh dao dong cua vt la: x = A cos(ot + @) = 2,05 sin (2,24t - 3)(cm)

-

. | | ;
1.9. Giai. Khipha bang =5~ ma li do duong thi li d6 phai la ham sin.

I ;
3 suyra A= 3 \/T =2dm.

—

E =sin"g

3 2, pea . - w
Tan so ¢o biéu thic t::T =5 Sy ra® = 2nf= 10n.

Phuong trinh dao dong la: x = 2sin (10nt + @) (dm)
@ c6 thé co bat ki gia tri nao. Dé don gian, ta cho ¢ = 0.

2. BAI TAP TRAC NGHIEM

1.10. Tra loi: Chon B. Phuong trinh dao dong x = 4cos nt (cm) Thay t = Ss vao
phuong trinh dao ddng, ta cé: x = 4cosdSn = — 4cm.

1.11. Tra 1oi: Chon B.

2n 23,14
eT=3l40= T 314 2 (rad/s)
Vv, = MA=21=2mls.

1.12. Tra loi: Chon A.
: : 1 Aw ,
TaCO: Vi =ADVA'Y =5 V= Eillas Awmsin(mt + @,).
Tir phuong trinh cudi suy ra:
. -
—-sin(fot+@,) =5 vav>0 suyra ot +¢@,= 2nnt - —E n=1,2,.)
AV3

Vay vat xuat hién o i d: x = A cos >

2nm- Il=
6

1.13. Tra loi: Chon D.
. \ , . T
Quang duong ma vit di duge tir thoi diém ban dau dén thoi diem t = 7 la

bang bién d A.
1.14. Tra It’n Chon A.

Vin toc trung binh trong khoang thoi gian nira chu ki, tir luc li d9 cyc tidu
2A  4A 425

dén luc li do cuce dai la: Vy, =T =T ——T— =50 cm/s = 0,5 m/s.
2 5
1.15. Tra loi: Chon D
S
x = 0,5sin| ot + = 5 | trong chu ki dao dong déu tién, pha bién ddi tir ; den =1

L
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lacox = 0.5sn

= > (b=

“

n . : n
mt + ] =025 Vv3Im = sin |ml +—
" 5

[g®]

i

1.16. Tra loi: Chon ('

1.17,

o
P : , . : A 2n
Gia su dao dong ¢o phuong trinh x = Asinot. Ta ¢6 o= e n, A =2cm

nén X = 2sin(mt ) tir do suy ra.

s

ttaityco 1 =2sinmt; = sinat;, = 0.5 =sin

. |
vy t=—s
6

f~
. , . . N i I .
tta1 U thi \ﬁ = 2 sinmty = sinmty = i B sm[ —‘] = 1,= —(loai)

B g . W .
+tar t; => sinmt, -'T = sm

e

khi t, =

/3 2%
[— .

2
3

3
+ Khoang thoi gian: At =1t, - t; = 0,5s

Tra loi: Chon A.

Dao dong c6 phuong trinh x = Asinwt = 4 sinmt.

Khi x =2tacd2= dsin(nt) tir d6 suy ra rang sin(nt )= 0,5 = sin[%] va

sin(mt )= sin L) . Suy ra:

. l —— T
+ Khi nt = —g +2kn=> t= 7 + 2k (s), voi k la sO nguyén, vat di qua x,
theo chiéu duong.

. 5 5 ; £ s ome g
+ Khi nt = -é—t— +2kn =>t= g ® 2k (s) vOi k la sO nguyen, vat di qua x, theo

chiéu am.

1.18. Tra loi: Chon A.

119,

Ta c6 phuong trinh 11 d6 x = O.SSin(wH-gJ trong chu ki dao déng dau tién,

B (D ' .
pha bien doi tu% dén 'ETE .Tacox = O.Ssm(mt +g} =0,25

5
= sin (mt+£] =05 => ®= 2.
;. 6
Tra loi: Chon B.
Phuong trinh tong quat c6 dang x = Acos(wt + @).

~Oday A= 10cm; o =2af=4n. = x= 10cos(4nt + @);

Ap dung diéu kién dau ta co: t=0thi x = 10 = 10 = 10cos¢ tir do suy ra@ =0
Vay phuong trinh dao dgng la: x = 10cos4nt
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1.20. Tra loi: Chon A. x = A sin(2nft + %)

1.21.

L

Khit=0thi x=Asing=A =¢= 5 - Tan sé goc w = 2xf. Thay vao

phuong trinh tdng quat x = Asin (ot + @). Tirdé ta cé x = A sin(2nft + g ).

Tra loi: Chon A.

Chu ki T=2 = @ = n. Dang tong quat x = 4sin(nt + @) vdi diéu kién:
khit=0thix=0.

vav=x =4nsin(nt +¢)>0. Tirdosuyrasing=0vaop =0.

Phuong trinh dao déng la: x = 4sin(nt) (cm)

1.22. Tra loi: Chon A.

Phuong trinh tdng quat ¢6 dang x = Acos(wt + ). Tan s6 goc cua dao dong la:

® = 2nf = 120n rad/s. A = Scm; khit=0 = cos¢ =]5 va dang giam, nhu

vdy ¢ =§ nén phuong trinh la: x = 5005{] 20m+%} (cm).

1.23. Tra loi: Chon D. x = Asinot

Khit =0 thi x = A sing =0 va v = Acosp > 0. Giai ra ta c6 ¢ = 0, phuong
trinh la: x = Asinat.

1.24. Tra loi: Chon A.
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Dang chung cua phuong trinh dao dong: x = Asin [2—1": t +(p) :

: 2
Vin téc cua diém dao dong c6 biéu thirc: v =x" = HTE Acos (—ZTE t+ (p}

Theo diéu kién cho & dau bai gdc thoi gian lic li do cyuc dai va duong;
2n T
V=T Acosz = |

tir d6 c6 thé tinh dugc gia trj cua bién d§ A nhu sau: A = 12\/—2= 0,45m.
n

Néu chon géc théni gian vao lac li d cyc dai va duong tacox=A =0,45m,

suyra A=A sin@ = sin¢ = | vay (p=g vém=2Tn = n, phuong trinh

-

dao djng la: x = 0,45sin (mt +§) (m).



Chu dé 11. CON LAC LO XO.

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN
2.6. Giai
Chu kidao dong T =2n \{% ,m la khoi luong cua vit, k 1a do cimg cua 10 xo.

X¢ét diéu kién can bang cia vat ta co: mg = kA/ => m.10 = k. 0,008

T=2nv8.10" =2r2+2.102%0,18s.

2.7. Giai

. : . F &
a) Lo xo ¢o6 do cung k nghia la khi chju lyc F thi né dan mdt doan x =7, mo1

I . . X S - A %
don vi dai cua 10 xo dan 7= %o dudi tac dung cua lyc F (truyén nguyén ven

. s " F Fl
tir dau bi kéo den dau co dinh). Vay d¢ cimg cua moi don vi lak, = ; ==

k
=lk =>k= T’ nghia la d¢ cung ti 1€ ngugc voi chiéu dai. Vay: Mot nira
16 x0 ¢6 dd cirng k* = 2k.
:
b)Lo xo0/, ¢6 4 cung k| = 5 K.

Lo xo0 /; ¢6 do cung k; = 3k.
2.8. Giai. Treo vat nang khoi lugng m vao dau dudi mdt 16 xo thang dimg, 16 xo0

m . L R A Xouir iR .
dan Ax, = _kE lay vi tri can bang O cua vat ndng la géc deé tinh li 6. Khi vat

nang & vi tri M ¢o li d§ x, phuong trinh dong lyc hoc la:
mx”’ = Fg+mg < mx”=-k(Ax, + x) +tmg = — kx
Tir déy ta thay gidng hét phuong trinh dong lyc hoc cia con lic 16 xo ndm
ngang, vay phuong trinh dao djng ciing c6 dang: x = Acos(wt + @) hodc
X =-Asin(ot + @)
2.9. Giai
a) Viét phuong trinh dao dong cua vat ngng.
Dang tong quat cua phuong trinh dao déng 12 x = A cos(wt + ¢)
Chon chiéu duong 1a chiéu kéo vat khoi vj tri can bing:

+ Tan s6 goc o = JE - 2 =10(rad/s)
m 0,4

+ Bién d va pha ban diu ¢ xac dinh bdi diéu kién ban dau (chon géc thoi gian):
t =0 thi x(0) = Acosp = 5;v(0) = x’(0)=—wAsing = 0.
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Suyra@=0,biéndd A = Scm. Vay phuong trinh dao dong co dang :

X = 5cos ot t = S5cos10t (cm).
0,4

b) Tim gia tri cuc dai cua van t0c cua vat nang.
ta co v =— oAsin(ot + @), v dat cyc dai khi sin(ot + @) = -1
= Vmax = WA = 50 cm/s.
¢) Tim nang lugng cua vt nang.

I, )
W =3 KA’ =340(0,05) = 0,050 J.

2.10. Giai. V&i mot 1 do x, hop luc tac dung la F = —(k, + ky)x. Vay. h(; hai 10 xo
tuong dirong mdt 1o xo ¢6 dd cimg K= k; + k; Luc kéo ve co gia tri

F=- (k| + kj)‘(.
Phuong trinh dong lic hoc mx”™ = —(k; + ky)x.
k, +k»
hay léx"+Tx=0
k
Tan sd goc: ® = —Lilfi
m
o
Chukidaodjngcuavatla: T=-" =2n =2n =—2n=0,314(s)

10+30 20

2.11. Giai
a) Tim gia trj lon nhat cua van toc:

2
Chu kidaodong T = :— (s); Vio= =1 VA Vpax = ®A nén:

T
2n 6,28

v..m=—T’5A 60 -8 =335 cmis = 0335 ms,
40

b) Tim gia tri 1on nhat cia gia toc: Vi ap., = ©°A =

2. BAI TAP TRAC NGHIEM
2.12. Tra 1oi: Chon C.

o omv: kA"
Ta co: "““:—c:w OA

J:__\/IGO J'ﬁf{,}:mzzo

v=20.0,1=2m/s
2.13. Tra 16i: Chon C. m =50 g.

Ta céT=2nJ—E—. Suy ra —1:'~= iR = m,=m,/4 = 50g
k T, \m

12



2.14.

2.15.

2.16.

2.17.

2.18. Tra loi: Chon D. T = 2n {——

Tra loi: Chon A, Lue dan hoi cuce dai:

(2n ‘ dn
. [ .z g |- ~ IN
F o = KA m;. I A (}.-b,m-ﬁ} 0.1 = 4N

Traloi: Chon B

Phuong trinh tong quat ¢o dang X = Asin(ot +p). Neu chon goce thot gian la

. C - . . ; . n . A :
luc thavato h dodem th A - Asing —>smg@ =1 tht ¢ = o vatanso

s

. [k [40 - . n
poc la: o = |— 10. Vav: x = 4sm(10t + ~)(cm)
Vm Vo4 2
Tra loi: Chon B.
o , , , An’ 4987 )
D0 cimg K tinh dugc theo cong thie: k = M T 0.2=1.97 N/m.

Tra loi: Chon A.

Dat: x = Asin(20t + @) = v = 20Acos(20t + @)

Luct =0, x=0,v=40cm/s. Do do: 0= A.sing (
40 = 20A coso (

Tu (). tasuyra:sing=0dodo: 9o=0hoacp=n

I'heo (2). ta lai phai co:  Acosg =2

Vi A khong am, nén cosg phai bang +1, tirc la @ = 0 va A = 2cm

Phuong trinh dao djng cua vat la: x = 2 sin 20t

Al

rs —
S —

Ve
Vi khi o vi tri can bang: mg = K.A/

;:-‘-‘_—]—M ::TIZH\’@ =2 A
Kk g k g

2.19. Tra loi: Chon B.

Con lac bén trai, do hai lo xo cing do cirng k méc ndi tiép, nén co do cimg
twong duong la 5 : con lac bén phai, do hai 1o xo ciing c6 d¢ cing k mac

song song. nén ¢o do cimg tuong duong 2k, tire 1a gap 4 lan do cing cua 1o
x0 bén trai.

Do do. chu ki dao dong ciia con lac bén phai chi nho bang -\/%:%chu ki dao

dong cua con lac bén trai.

2.20. Tra loi: Chon A. K, F,

Noi hai 1o xo song song (Hinh 2.20G). Z

Dat lre £ vao 10 xo hop thanh, lye nay
phan thanh hai luc song song F, va [3, ;

< - s i A _ K?

I"| dat I?n l0 xo 1 tao nén do dan x: F:, = k. VN,

I, dat lén 10 xo 2 tao nén do dan x: F> =k . ; F,
Hinh 2.20G
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x ciing la d9 dan cua 10 xo hgp thanh. Goi k 1a d¢ cirmg cua [0 xo hop thanh.
F=k'x

Thay F béng F,+F,vaF, béng kix, F» béng kax

ta co: k=k1 +k3

L

VI +T

2.22. Tra loi: Chon € tang 4 lan.

2.21*. Tra loi: Chon B. Te

< I [k : .
Ap dung cong thirc f=-2— — néu k tang 2, m giam 8 lan thi thira so trong
n\m

can tang 16 lan, vay tan so f tang 4 lan.
2.23. Tra loi: Chon D. T = ZEJ: m—ﬂ = 0,25 (kg)

2.24. Tra loi: Chon C. Tir cac biéu thirc: T.—2n1’ ‘ vaTj—2n,‘

2

m»

1,, el :>ma—m|
2 m,

2.25. Tra iz Chon C. Tir cac bidu thirc: T, = 2n ,f% vaT,=2n, P;“
_+_

M = T +T2 = 0,67 +0,8 =

2.26. Tra loi: Chon D.
a) Dang chung cua phuong trinh dao dong x = Acos (ot + @)
Chon goc thoi gian 1a luc gé boa Ién vat d vi tri can bang va chiéu duong cua
truc x la chiéu gd bua, ta co diéu kién ban dau:
khit=0thix=0vav=x"=0,2m/s. Tir d6 suy ra:

ta suy ra:

_-1,

T=2n

x(0) = Acosp =0 ,suyra ¢ = +% hodc ¢ = — g , Vi X’= — wAsin@ > 0 nén

chi lay @ = - — . Matkhac v(0)=x’ (0)=- wAsm(—— )=0,2.

io=E \r

Suy ra A =0,02m
Vay phuong trinh ¢6 dang x = 0,02cos( 10t *g ) < x =0,02sin(10t) (m).

. = - . [ ~ a » 1 3 I hl
b) Vin tc vat bang v, thi bién d la A. Ta ¢ -2~mv; — —z—kA‘. Suy ra:

4
JkA \[0'6'0 =4.10"' =04 m/;
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2.27. Tra loi: Chon (.
2n 6,28
i) Vi @A = T A= 60
40
b) gia toc cuc dai a = w’A =140 cm/s” = 1.4 m/s”.
2.2.8. Tra loi: Chon B.

8 =34 cm/s =034 m/s.

Khi vat m can bang, 16 xo da dan A/ - “;g E l-'()% ~0,0625m = 6.25cm.

Nhan dugc van tdc v,, m dao dong vai

W = \/} = @ =410 =~ 4n (rad/s) va bién d6 A =Y - 0,4 (cm)
m \/ ®

Vay, d¢ dan cuc dai cua 10 xo 1a 6,25 + 0,4 = 6,65 cm (va do dan cyc tiéu la
6.25 - 0,4 = 5,85cm)

2.29.Tra loi: Chon B. ‘
Tir cac dieu kién ban daut =0, x =0 va v(t = 0) = v, = 1,5 m/s suy ra:
Asing, = 0 va Aocos, = 1,5 m/s.

trong d6: o = \/7 ]IO (I/sy =5 (I/s)

Vay(pn‘OvaA-—(m)-Ohn

Cudi cung: x = 0,3sin5t (m)
2.30. Tra l&ri: Chon C. Véat m chiju tac dung cia hai 16 xo méc song song, ¢6 do

k & i i 3 3 _ & ~ LA ¢ aa e
cung k va 5, vdy coi nhu chiu tac dung cua mét 16 xo, doc nhat c6 do cing

k 3k

Do d6, chu ki dao dfngcuam la: T =

2.31. Traloi: Chon 4. T= T +T;

2.32. Tra l¢i: Chon B.
m
k, +k,

Va&i mot i 4§ x, lyc tac dung la P =k, +ky)x. Vay : T =2n

Chii dé I11. CON LAC PON

Il. BA[ TAP AP DUNG
1. BAI TAP TY LUAN
3.7. Giai
a) Tinh chiéu dai con lic nay & dja cyc:

T2
Tu cong thuc T = 2= J—T— , suy ra I=E‘% =0,996 m
g
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b) Dua no ve xich dao (g = 9,780 m/s”) thi mot ngay dém no chay nhanh hay
cham la: Goi T la chu ki cua con lac o xich dao

i 5
== 2 1o (98320 goa6sT = 2.0053s
Ve 9,780

I ngay dém = 86.400s = 43.200T
Mdi chu ki T con lac & xich dao cham 0,0053s. vay sau 43.200T (mot ngay
dém), n6 chay cham: 43.200.0,0053 = 229s = 3 phat 493

¢) Bé chay dung o xich dao, né phai c6 chiéu dai /" = ag' = 0.991m, nghia la

phai lam thanh treo ngan di mot doan bang Smm.
3.8. Giai
" . / gr
a) Torcong thac T=2n_[— suyra /= e 0,994m
g

Il

b) Lap ti giira cac chu ki ta duoc: T = 4]

:}T] Tv‘/[: J:""283S

3.9. Giai
e ! T
a)Turcong thc T=2n_|— suyra /= A - 0,994m.
g

b) Tim chu ki cta con lc don & cung vj tri, nhung & nhiét do 25°C. Biét h¢ sé
nd dai cua day treo con lac la 1,2. 107° do !
Chieu dai con lac 6 t°C /=1y 1 +at®). Goichu ki 0°C vat’Cla T,va T taco

T1=\/l—1-=\ﬂ+ at ~ | +1211t= 1 +0,5.1,2.10°25 = T=2,00015s.

3.10. Giai
Sau khi dugc tich di¢n q va dat trong dién truong E. hon bi chiu mdt lyc tong
hop (khong ké lyc cang cua déy treo) bing trong lirc mg cong vai lyc tinh
di¢nqE: F’ =mg+qE
_F _mg+tqf  qE
So véi trude do thi lyc tac dung tang n lan n = F mg I + mg

Diéu d6 tucng duong vai viéc gia ting gia toc 8 cua trong truomg n lan dé
tro thanh g’ = ng. Chu ki dao dong T’ cua con lac khi c6 thém lyc dién la:

reafborfe T

So voi chu ki T trede do thi T” giam di ‘+£ = lg_410 =J101 =10 lan.
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3.1 1. Giai O
Con lic chuyén dong tuan hoan. mdi chu
ki gom hai ziai doan:

O phia phai A con lac co do dai / = OA
cO nira chu ki bang | s.

O phia trar A con lac co do dait MA — 3 '.
. NP I R o
conura chu ki bang - — s (Hinh 3.11G). A
V2
. . N I . .
Chu kidaodong la: T = Foligle Hinh 3.11G
1
T= 1+ —= =1707s.
2

3.12. Giai.

e s I - Ll
['ireong thie T =2n suyrarang I =mgd =5 .voi T =0,5s
mgd dm

0.5)° "
thil = LS.IO.().I.L—gL =0.0095.kg.m’.

4n
3.13. Giai ‘ .
Theo gia thiet thoi gian 6 chu ki dao dong 1 bang 8 chu ki dao dong 2. ta
A 1, L (8) 16
duoc 2n \/-‘—.6 =R /-1.8. Tir day suy ra;" = [ =
g Ve :

Lai biét rﬁng ly =, =28cm. Tir day suy ra: /, = 64cm; /, = 36¢cm.

2. BAI TAP TRAC NGHIEM

3.14. Tra loi: Chon D. Chu ki dao dong khong phu thude vao goc I¢ch, trai lai chi
ty I¢ thudn véi can bac hai cua chiéu dai / con lic. Vay [, = 4/, thi T, =2T,.
Bai viy néu chu ki con lic I bang 4s, tire khoang thoi gian can thiét quét 4
doan cung PR, thi chu ki con lac 11 phai bang 8s.

3.15. Tri 1i: Chon C. o= |28

21
Ta ¢ vai con lic vat |i: m=ngd - |08 — \[3—8'
I 5 > 2/
2-ml/
3.16. Tra loi: Chon D. 100 ¢cm.
Ban dau chu ki con lic don T, =2n h (1
g
; S REw A " . : l, +21
Khi tang chiéu dai thém 21cm, chu ki con lac don T, =2n |- (2)
g

Chia (1) cho (2) va thay sO ta duoc /, = 100cm.
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3.17. Tra loi: Chon D.
Goi T va T, lan luot 1a chu ki dao dong cua con lac trén mat Trai Dat va trén

T
Mat Trang, ta c6: 3 = [ = | <343
g, V0.169

Goi /val, l1a do dai cua con Iéc trén Trai Dat va trén Mat Trang c¢6 cung chu ki

L =2n Suyra!.—g‘l~0169i
g -

3.18*. Tra lori: Chon B. Trong thang may, gia toc biéu kién cua trong truong;

. . |
8 =8% 707108

Chu ki dao dong T" cua con lac trong thang may chuyén dong co gia toc la:

=TJ: =T\/I—'0- = 0,95T.
g' ¥

T 1a chu ki dao dong cuia con lic khi thang may dung yén. '
3.19. Tra loi: Chon D. Khi thang may di lén thang dimg, cham dan deu vai gia toc ¢o
d6 1én bang mot nira gia toc trong trong thi gia toc biéu kién bang g’ = %

, 2
Vay chu ki con lac T‘=2n\/-7—l = \[; =Ty2.
£ g

3.20. Tra loi: Chon C. 1=0,994m; T=2,0003s
2

f gl
Tiur cong thire T = 2n 5 suyra /= o R 0,994m
g

b) Tim chu ki cua con lac don O cling vi tri, nhung o nhiét d6 30°C. Biét hé s
no dai coa day treo con lic 1a 1,8.107 do ™
Chiéu dai con lac & t°C /= I,( 1 +at°). Goi chu kl d0°Cvat’ClaT,vaTtacod

-——-J:«-JH{H ~1+——at--l+05 1,8. 10'530

= T =2,00027 s.

3.21. Tra loi: Chon A.
Con lac chuyén dong tuan hoan, mdi chu
ki gom hai giai doan:
— O phia phai A con lac co do dai / = OA
¢ nira chu ki béng T,/2.

|~

— O phia trai A con lac co do dai IA =

¢o nura chu ki béng
J‘

- !
Chu ki dao dong day di 1a: T = %T,(l ¥ s Hinh 3.21G

V2
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3.22. Tra loi: Chon A
/ 8) 16

Virang: 61,= 8T, & 2n J{'—.():Qn\jzi 8. Tur day suy ral—' = (—J )
g 2 2 6

l.ai biét rflng [, — I, =28cm. Tu day suy ra: /, = 64cm: /, = 36¢cm.

3.23. Tra loi: Chon ('
Goi R va M lan luot 1a ban kinh va khéi lugng Trai Dat, g la gia toc trong
truong & mat Trai Dat, R, M. g, la cac dai luong trong img doi vai Mat
Trang. Ta s€ co:

M, R° 3.7
gi=3 —E=28=0169¢g
HTMpTe 81 %

Goi T va T, lan luot la chu ki dao dong cua con lac trén mat Trai Dat va trén
1, [g !
Mat Tring: == |5 = =2,43
g, V0.169

Chii d¢ IV. NANG LUQNG DAO PONG

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN
4.6. Giai

a) Tinhdo cimgk cualo xo: T =2n IT]} = k =4n’ %‘1 =3,95 N/m

. mo’ 5 .
b) Tinh co nang cua con lac 10 xo: E = ; A" voil o =2nrad/s, A=0,Im
E=197.10")
¢) Tinh dong nang va the nang:
Phuong trinh dao dong la x = 0,1cos2nt (¢cm), x; = 0,05m {ng vai cos2nt, = 0,5;
I 9
l| = E S, -6_ S.
Vian tdc v = —0,2rsin2nt (m/s) = v, = + 0,1 NEEEE: 0,54 m/s

I
Pgng ning tuong ing E4 = m v,‘ =148.10")

. k
Thé ning E=5 x; =49.107)
Kiém tra lai E, +Eg=197.10"=E

. . T
d)Chu ki T ti 1¢ véi vm , m giam 4 lan thi T giam 2 ln, vay T' =3 .

E ti 1é thuan véio” vam. T giam 2 lan thi o’ ti lé nghich vai T? tang 4 lan; m

giam 4 lan, vay E khong doi, E” = E.

Ghi chu: Két qua nay co tinh tong quat. Giir nguyén 10 xo, thay doi kiéi

lrgng m thi chi ¢6 chu ki dao dong T thay d6i con co ndng cua con lac khong
¥ b ] I I

doi (vimo =K. E =35 KkA").
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e 6.10°

47.Gidi. W=5KA*=3.10") =k === (N/m) (1)
. 1.5.10°"

o = kA = 1.5.10'N = k = == (N/m) (2)

6.10° 15.10"
A* A

Tu(l)va2)= - A=4.10"=0.04m.

Vaytaco: x = 0,04sin(mt + % ) (m)

. : T : y 2 | , ] 3
4.8. Giai. Ap dung dinh luat bao toan co nang dan hoi: W =3 mv" + 5 k().
Tai vi tri ban dau: van toc cua vat bang 0. do bién dang cua 16 xo bang;:

1 ;
Al,=5cm: W, = 5 k(AL
1 s 1 o y
Co nédng bao toan: Fmv+3 k(Al)y = 3 k(AL
9 k b} i )
Suy ra: v- = P [(AL) - (AlY]

: L )
a) Vai At = 0 (16 xo khong bién dang): v, = = (AL)

Vo = JLAIR‘: LQE._S.IO'::I.?.Smfs
m 0.16

N
b)yVGi Al=3 cm: v = = [(AL) - (Al)]

v= J—E\/(AIG)E—(N): =lm/s

4.9. Giai ‘ , ‘ .
a) Tai vj tri can bang the nang bang khong nén dong nang bang co ndng:

| "
W=§ mv; =5kA'

v, la vén tdc cua vat nang khi di qua vi tri can béng, do ciing la van toc cuc dai.

V0=\[EA=U)A
m

b) Tai vj tri can bang thé ning bing khong nén dong ning bang thé nang ¢

’ | 5
diém cao nhat khi goc léch a,: W = 3 mv, = mg/(1 - cos a,)

Vo = JZgl(l -cosa,)
¢) Néu mudn tinh v, theo bién do cung s, = lat,.

(4

] i n
Taco v=5"= msncos(mHEJ

by 202 2 n 22 . n {20
V= 0075, COsT| 0t + = |=0s) I -sin ot+— | |=0 (s 5)

Tai vi tri can bang s = 0 nén v, = ®S,
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2. BAI TAP lR\( NGHIEM
4.10. Tra loi: Chon (.
Bien d0 dao dong la: A = 4em -~ 410 "m ovatan so goc la:
Jlr k 40

f
()
Vm V0.4

] y | ,
Conang W=3KkA =0.032 ) hoac W =5 mv,,,.” = 0,032 J.

s

10. Vay v =oA = 104 = 40 cm/s,

4.1 Tra lon: Chon A.
Theo cong thice: E = 5 ka’
Voik = 100, a=2cm = 2.10 “m, ta dugc:
L= %,mo (2,107 =50.4.10"=2.10".
4.12. Tra loi: Chon (.

a) Tu har cong thie T = o Ya® = |— suyrarang do cirg k co biéu thuc:
!
m

4 b o
k= -IIL m = 63,1658 632 N/m; W=7 kA’=0,05 I

2W
b) Vinax = \/7 = 015 m/s.
m

4.13. Tra loi: Chon A.
Chu ki bién thién cua thé nang bang nira cua chu ki dao dong. Chu ki dao

-
5 % 5 | ¢ % v ek A i £ g X ; s
dong la T =— = 0,5 s. Vay chu ki bien thién cua th¢é nang bang ntra cua chu

0)
ki dao dong va bang T* = 0,5T = 0,25s
4.14. Tra loi: Chon B.
l 4 . - - 3 - -
Theo cong thire W=35 kA", thi khi bién do tang 2 lan, nang lugng cua con lac
phai ting: 2° = 4 lan.

4.15. Tra loi: Chon B.

. 2n k J n o A .
a) Tir hat cong thiae T = = vam = ‘,— suy ra rang d¢ cirng k co biéu thurc:
m

47’
k=—:l%m = 63,1658 ~63.2 N/m; W =7 kA® = 0,05 1.
- |
Khi x =2cm W, =5 kx" =0,0125 J.
Suy ra Wa =W ~W, = 0,05 - 0,0125 = 0,0375)

4.1¢. Tra loi: Chon C.
Tai day ta co: Khi th¢ nang bang dong nang W, = Wy =1/2 W nén:

V. 5 5 |
Ekx‘ﬁzk/\‘:x\= —A=1m.

V2
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4.17. Tra loi: Chon D.
Bién do dao dong la: A = Sem = 5.10 “ m va tan so goc la:

40
0 = J—- = [— =20.Vay vy = oA =20.5 =100 cm/s=1m's
m 0.1

1 1
Conang W= kA = 0,05 ) hoac W = > mv,... = 0.05J.

4.18. Tra loi: Chon D.
a) Tai vi tri O 10 xo dan A/, trong luc can bang vai lue dan hoi:

»  0,4.10 B
mg=kAlsuyraA!:'n—|?: =500 =2.10"m

b) Chon vi tri O lam mdc thé nang trong truomg. co nang duoe bao toan. Ta viét:
co nang = dong nang + thé nang trong truong + thé nang dan hoi
Tai vi tri ban dau: W=0+mgAl+0

|
TaivitriO: W=3

b ] I 3
5> mv° + 0+ 5 k(Aly

I, ;
W =mgAl =5 mv" + 5 k(Al)

Ta suy ra: vi=2gAl - L (AD?=2.10.2.107 . (2.10% =02
' ST m W ST 04 \“ L
v=0,45 m/s
4.19. Tra loi: Chon C.

-a . - " A k ) - . . . a .
Tir hai cong thirc w = 2nf vaow = ,/— suy ra rang d¢ cimg k c6 biéu thire:
m

- ]
k=4nf"m=2N/m; W =3 kA" =0,02

Chii @é V. DAO PONG CUONG BUC, CONG HUONG

1. BAI TAP AP DUNG

: 3. % e : . I |k
5.3. Tan s6 cua lyc hat bang tan so riéng cua dao dong: f' = g lE
Hn

Vi mg =k.x nén tatinh dugc '=22Hz .

Trong mdi chu ki ciia dong dién nam cham hat vat 2 lan, nén tan sé dong dién
chi béng mot nira cia tan so Iye hat: £=f'72 =11 Hz.

Chon B. v =72km/h = 20m/s, chu vi banh xe s = 2nR =2n.0.25 =0.5n.

MGi giay banh xe quay duge n =20/1,57 =12,7 vong/s.

Tan s6 dao dong riéng ciia can rung chinh bang sé vong quay trong 1 s cua
banh xe.

Pap so: = 12,7 Hz.

5.5*. Chon B.

Vi gia do lic lac 2 lan trong mdi vong quay nén (mg vdi cac thoi diém thanh
bi rung manh khi dong co ¢6 van toc goc 12 v/s; 11v/s,



Phuong trinh quay cham dan deu giong nhu phuong trinh chuyen dong cham
dan deu: o(t) = o, — Bt: o, voi o(t) la cac van toc goc o cac thor diem 0 va t,

(1) - (1 :

tinh theo vong/s. 3 = 0.5 vong/s™ la gia toc goe. Ta duoe: t - = .. Thay

cac gid tri trong tmg cua van toe goc ta duoc thoi gian trong tmg: 36s, 38s.
Chu dé VI. SU TONG HOP DAO PONG

I1. BAI TAP AP DUNG

1. BAI TAP TU LUAN

6.5. Giai. Biéu dién hai dao dong bang hai véc 1o, ta co:
Hai dao dong thanh phan tao thanh hinh thoi.
Goe xen gifra la 60", vay bién do dao dong tong X3

g 3
hopla A =2A 1/; =53 (cm)

=

A

va do léch pha ¢ =

Vay phuong trinh dao dong la: x = 5 V3 sin(10nt + % ) (cm).

6.6. Giai
Do dai dai s6 MM, chinh la hi¢u hai toaddo x = MM, =x, - x,
Sur dung cong thirc tim dao dong téng hop ta co:
X = Acos(2nft + @) — Acos2nft.
9

X = =2Asin7 sin

an—i
2

x bién ddi diéu hoa theo thoi gian vdi cung tan so f, vai bién do 2Asin£:'2IE :
6.7*. Gidi , . o

Dé tim dao dong tong hop cua nhiéu dao dng ta ¢ thé lan luot tong hop
hai dao dong. Tuy nhién ta cing ¢ thé tim thong qua hinh chiéu cua véc to
bi€u dién dao dong tong hop thong qua tong hinh chicu cac vée to bicu dién
dao dong thanh phan.
Chiéu cac véc to biéu dién cac dao dong lén truc Ox,Oy, ta co:

+Ax :A|\+A3( +A3x+A4x: 2_2+3+3:6

F A=A tALFAL A, = 0-23 +V3 +33=23

A= JAT+A? =6 +(2V3) =43 cm,

t A, 3 S
anp =— = —— _Suyra =
ey 5 yra ¢

x

vay biéu thire dao dong tdng hop ¢6 dang:

A

x=43 cos(10mt + g )(cm).
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6.8. Giai Dung cach vé Fre—nen, chon cdc vecto tuong tmg vai cae dai lugng bicn
doi diéu hoa (Hinh 5.6G).
x> > X, codg dai 2A.

—x; © - X, ¢6do dai A.

M, X

Vio thai diém t = 0 vecto X, hop

VO truc x goc % .con vecto - X, hop
vai truc x goc m. _
V& OP =-X, va PR= X,taséco 0 M,
OR =% =R%,- X, e&x=x-x Hinh 6.8G

b sam gD iy ; i , It .
Vecto X cododailaOR = A J3 va hop vai truc x goc 5 . Vay:

X = A\/isin 2nﬁ+—§

e

2. BAI TAP TRAC NGHIEM
6.9. Tra 10i: Chon A. Dao dong diéu hoa dudi dang: x = Pcos ot + Qsin ot
Van tdc cua chat diém dao dong: v = —Posinot + Qucosmt

Véit=0,tacé: X, =Pvav,=Qu=0Q= ;

- ol n
6.10 Tra loi: Chon A. Theo gian do véc to, ta duge: x = 2A.cos§ .cosmt

I n
Nhung cos% =5,dodo ZACOSE =2A _I) = A, va ta dugc: x = Acosmt
s - LS S
6.11. Tra loi: Chon D. Hiéu pha Ap = @, — ¢, =— e & Dao dong thir hai

x » . £ . . It
tré pha hon dao dong thir nhat mét goc .

6.12. Tra loi: Chon B.  Dung phuong phap biéu dién dao dong diéu hoa bang
vecto ta dé dang thu dugc két qua B.
6.13. Tra loi: Chon D.

Tacom =2nf=2n.5= 10nrad/s;: A= 5J3cm: Q= i rad

Vay x = Sﬁ.sin[lORH—E] (cm)

6.14. Tra loi: Chon A. Ta chuyén vé ciing mot ham sin: x4
Tt _ 2
X> = 6¢cos(2nt + 3 ) (¢cm) = 6sin(2nt + 3M (cm) AR """ A A

Tir d6 dao dong tong hop co bién do ‘

A = 8,7 ¢m (goc A, = 60") va pha ban p

dau ¢ = 36"34" = 0.637rad (Hinh 6.15). ¢ 10 ﬁ“m

Vay: x = 8.7sin(2nt + 0,637) (cm) O A
Hinh 6.15
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6. 15, Tra lov: Chon A
Khimy va ms chuven dong deu doe theo vong tron thi Py va P thue hien dao
dong dicu hoa trén duong kinh vong tron doc theo truc Ox. Chon diém A la
di¢m ¢at nhau cua vong tron vai ban true duong Ox. Khi do cac phuong trinh
dao dong cua Py va P, co dang: x; = Rsino L, x> = Rsinmst.
Khi chiung gap nhau. thi x; = x». Vay dé sau khoang thoi gian ngin nhat P, va
P, gap lai nhau, thi gitta @, va @ va t phai thoa man dicu kién:

Mt =T ~ o>t hay Rk S T

Tu diay suy rat = 2s.

T i 8n =« e
6.16. Tra loi: Chon A. Hiéu pha Ap = ¢, - ¢, = — 7 - g 3n = n. Vay dap an

A la dung.
6.17. Tra loi: Chon . Dung phuong phap bicu dién dao dong diéu hoa bang
veeto ta dé dang thay day tong cua hai véc to vuong goc ma modun la

2 n
J3V2 = J6 . Goc gitra chiung la % vay.

Phuong trinh dao dong téng hoplax= Jg sin(S0mt — E ) (cm)
6.18. Tra loi: Chon C.
- 4
6.19. Tra loi: Chon D. Huwonmg dan: Dat x°, = —x, = 6sin(wt + 3 ).

Dung gian do véc tota cd: x = X, + X',
Tir do dao dong tong hop co bién do A = 8,7; pha ban dau ¢ = -36°34’, vay:
x = 8, 7sin(wt — 0,637)cm)

PE KIEM TRA PE NGHI CHUONG II

1. Traloi: Chon C. ngugc pha véi nhau

Biéu thirc li do cua vat dao dong diéu hoa c6 dang x = Acos(ot + @). Gia toe
cia Vit co gid tri a = — w’Acos(wt + @), tir day ta thay x va a nguoc pha véi nhau.
2. Traloi: Chon D.

A

Van tdc ¢6 biéu thic: v = aw.cos(wt — g' ). Do do, v cuc dai khi ot — 3= 0
3. Tra loi: Chon C.
4. Tra loi: Chon A. Tir cac biéu thire bao toan nﬁng Ium1g ta C('J: kx? + mv? = kA?,

2
\
tha

= A s
w )

S. Tra loi: Chon C.
6. Tra loi: Chon A.

" o fk
7. Traloi: Chon D. Tir biéu thirccua o = | [—
m
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| o L [k '
Vi f=.—]. :;_).lﬂ suytaz: F=5— \X—k Jk =CJk
n s

~ T Vm 27V m

8. Tra loi: Chon B. F = 0.

9. Tra loi: Chon A.

10. Tra 10i: Chon A. Ey4 = Ecos’ ot

11. Tra loi: Chon B. Chu ki con lac ty 1 thuan vdi can bac hai cua chiéu dai con lac,
nén khi / tang 2 lan thi T tang V2 lan va chu ki khong phu thude khdi lugng.

12. Tra 16i: Chon D. Dao dong tat dan c6 dong nang giam dan con thé nang bién
thién dieu hoa.

13. Tra loi: Chon C.

14. Tra loi: Chon C. Trong biéu thirc cua bién do a, cua dao dong tong hop. chirng
minh trong SGK, ta théy A ¢0 gia tri cyc dai. A, = A + A; khi cos(p, — 9)) =1,
tic la khi @, — @, =2kn(k=10, +1,+£2..)

15. Tra loi: Chon B. Vi rang 10nt = % = =3—10 5 X= 2.5(:05% = 1,25cm.

16. Tra loi: Chon D.

r . g . Sm
x =0,5sin| ot +§ trong chu ki dao dong dau tién, pha bien doi tur 3,1 dén 5.
; 3 2
Ta co x = 0,5sin wt+g] =0,25 J3m = sin oz)t+E =§ = P = *31

2
-

17. Tra loi: Chon D. T = Zn\[—? 2> m= !;-1:;— =0,25 (kg)
T
18. Tra loi: Chon A.
. 2 !6
Virang: 6T,=8T, < Zﬂ\lg.6=2ﬂ\f7—3.8. Tir day suy ra% = %] =
g g 2

Lai biét rang /, — I, = 28cm. Tir day suy ra: /, = 64cm; /, = 36¢cm.
19. Tra loi: Chon C.

5 ; 2n - k : el g oL 3
a) Tir hai cong thic T = o Vae= J— suy ra rang d¢ cung k co biéu thirc
m

4n’ I
k='%trm=63,!658=~.63,2 N/m: W == kA =0,05 J.

2
b) Vinax = 1’2-“—! =0,5 m/s.
m

20. Tra loi: Chon B. S5cm
Hai dao dong vuéng pha nén bién do dao dong tong hop la A = \}Af + Al = 5em.
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Chueong 111. SONG CO HOC

Chu dé I. DAl CUONG VE SONG
I. BAI TAP MAU

1.1. Mot nguon dao dong vy~ Asinot phat ra song lan truyén theo phuong x Vo
Van e
a) Linh chu ki 1 va budoc song 2.
by Vit phuong trinh cua song cua li do yy cua diém M ¢o hoanh do x o thoi
diem 1.

o G o : \ . 2 A i £ s
¢) Cac dicm cach nhau mot khoang bang k3 @ (2k + l)z . dao dong thé nao (k

la mot sO nguyen).
d)yBiet A = 10cm, o = nrad/s. v =4 m/s, viét phuong trinh cua song.
e) Xet diem M ¢o x = 4m trong song néu o d).

r2|wn

- | 3
Finh li do o cac thoidiemt =73 .5,

... (s) cach nhau Is.
Giai
a) Tinh chu ki I va buoce song 2.
on : .
I'= 9 (T tinh bang s voi o tinh bang rad/s)
L

A = vT (A tinh bang m vdi v tinh bang m/s)
b) Viet phuong trinh cua song cua li 4o yy cua diem M.

o A ; . 2W

O nguon y = Asinot = Asin T!

v s 4 v e . X ’]‘ - . . A - .- . a3 + v
Song mat thoi gian v oXg dé di tr nguon den diem M. Li do0 o M ¢ thoi

: T

diém t bang li d§ & nguon truoc’f‘/ giay tuc la o thot diem t —x e
21 i t X

ayv: ym = Asin = (t — = Asi - _= 5

Vay: ym = Asin T (t xi') Asin 27:(T l) (2-5)
‘ A in ;
¢) Thay x bang x + k; (diem N) ta co
. t X k , a5 - e ;
yn = Asin2n GF-3% 2 léch pha knt so vOi yu, vay hai diém M, N cach
l .
nhau k5 dao dong nguge pha yy = —ywm
4 7 W

Tuong tu nhu vy, thay x bang x + (2k + | )3 (diém P)

) i t x 2k+1 . I8 i 5
tacoyp = Asin2n (‘T" - 'i -~ ), l¢ch pha (2k + 1) 5 so vdi yy (vuong pha)
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5
: G s e =00 .
d) Phuong trinh cua song: Dacho T = i 2s. A =4.2=8m.

X N
Thay vao phuong trinh tong quat ta co: y(em) = 10sin2n (., -g) 10sinm (7))
T 1 5 9
e) Cac thoi diém t =5, 5, 5 ... (s) cach nhau 2s = T nén dao dong cua M lap

§ e B |
Ial.Chlcanxctt=§s:

)=-10cm

ro 13

]
ym = 10sint (5 - 1) = 10sin(-

S i U S g AL
Cac thoi diem t = » T - cUNg cach nhau 2s = T nén chi can xétt =

Y

RS IO
=2

g I (OS]

) 3 .
ym = 10sinm (5 -1)= IOsm% =10cm

; 1 3
Vay ¢ cac lhf}idiémi 3 5(5) lidcaaM la—10, 10, =10 (cm)...

1.2. Trén mot duomng truyén song co ba diém
Q, O va P, vdi QO = OP =/ (Hinh.1.2).
Phuong trinh song lai O la: x = a cos wt. 0 0 p
Véoi A la budc song cua song.’ viet
phuong trinh séng tai P va Q. Hinh 1.2

Giai

a) Phuong trinh séng tai P .
Song truyén theo phuong OP, vdy dao dong tai P tré pha hon dao dong tai O,
Phuong trinh song tai P chinh la phuong trinh song tai O, vao thoi diém

t— i tire la xp = acosw(t - i)= acos(mt — m_! ) = a.cos (ot - gitf)
v \ v Tv

voi A =v.T, tadugc xp=acos (ot - %{E)
b) Phuong trinh song tai Q.

Song truyén theo phuong QO, vay dao dong tai Q som pha hon dao dong ta
O. Phuong trinh song tai Q chinh la phuong trinh song tai O, vao thoi diém t

Y / o/ 2nl
+ —tirc la xp = acosw(t + — ) = acos(wt + — ) =a.cos (ot + — )
\% \Y \" Tv

vGi A =v.T, tadugc x;, = acos (ot + -2%, )

1.3. Hai nguon diém P va Q dat cach nhau PQ = 13.5m phat dao dong cuing tin
s0, bién d§ va pha: x(P) = x(Q) = A.cos ot. Trong do, ® = 2af = 200n rad/s,
v =300 m/s Budc song cua song la:

A.3m. B.4 m. C.5m, D.6m.
L S ; ) 200n
Tra 1oi: Chon A. Tan sO cua song: f= -— =—— =100 Hz.
2 2n
00
Budc song: A =% = —?00 =3m
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1.4.

Mot song ngang truyen trén mot day rat dai co phuong trinh song la;

u - 65m(0.02nx + 4.0mt): trong do u va x duoc tinh hfmg ¢m va t tinh hfmg
viay, Bién do song. budc song. tan so song la;

ACA demiz = S0em:i 40 H2Z BOA 6em: 2 100em: - 4.0 He.

¢ A = Teemi & = 200em: =20 Hz. 1) A =66m:4 = 100cm: 1 = 2.0 Hz..
Tralov: Chon D. Phuong trinh song ¢o dang chung la:

o 1 \
u = Asin | 2n——2n- (1)
\ I AJ

Song dang xét ¢o phuong wrinh:  u = 6.0sin(4.0mt - 0.027N) (2)
DI chicu (1) voi (2) ta ¢o:
a) Bien dg song A = 6.0cm.

21X 2

_ T U ‘

b) Taco Y 0.02ax = A 0.00 100¢cm.

2nt
C) IuT =2nft=4.0nt > = 2.0 Hz.

1. BAI TAP AP DUNG
1. BAI TAP TU LUAN

1.5.

1.6.

1.7.

1.8.

1.9.

Mot "“"E: ¢6 toe do lan truyen 320 m/s va co bude song 2m. Hoi:

a) Tan s0. _
b) Chu ki cua song la bao nhiéu?

Mot song ngang truyén trén mot day rat dai co phuong trinh

u= 10sin(8nt + 0,01 nx)
trong d6 x va u duoc tinh bang cm va t dugc tinh bang gidy. Hay xac dinh:
a) bién do. b) budc song. ¢) tan so. d) van toc.
e)dodoiutaix=3cmluct=0,2s.
Mot song ¢o tan s6 500 Hz va ¢o toc dé lan truyén 350 m/s. Hoi hai diém gan
nhat trén song phai cach nhau mdt khoang 1a bao nhiéu dé gitra chung c6 do

I¢ch pha bflng% 3

Trén mat ho yén lang, mot ny:,uiri dap dinh mot con thuyén tao ra song trén
mat nuoc. Nguoi nay nhan lha) rang thu)en thuc hién duge 12 dao dong
trong 20s, Nguoi nay con nhan thay riang ngon song da tai bo cach thuyén
12m sau 6s. Vi song trén mat nudce, hdy xac dinh:

a) chu ki, b) toc do lan truyén. ¢) budc song.
MOt song ngang truyén trén mot day rat dai c6 phuong trinh song la:

u = 16sin(0,01nx + 6mt), trong do u va x dugce tinh bing cm va t tinh bang
giay. Hay xac dinh

a) Toc do lan truyén cia song.
b) D6 doi cua diém ¢6 toa do x = 25¢m lac t = 4s,
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2.BAI TAP TRAC NGHIEM

1.10. Nbuon phal song S trén mit nuoc tao dao dong voi tan s6 £ = 100 Hz gay ra
cic song co bien do A = 0.4cm. Biét khoang cach gitra 7 gon 161 (bung song)
lién tiép la 3cm. Van toc truyén song trén mat nude bang
A. 25 cm/s. C. 100 cm/s. B. 50 cm/s. D. 150 cm/s.

1.11. Mot nbuon phat song dao dong theo phuong trinh u = Asin20mt (cm) voi t
tinh bang giay. Trong khoang thoi gian 2s. song nay truyen di duge quang
duong bang bao nhiéu lan budce song?

A. 30. B. 40. C.10. B. 20

1.12. Mot song ¢o tan so goe 110 rad/s va bude s(mg I.8m. Tde do cua song la:

A v=1575m/s. B.v=315m/s. C.v=20,10m/s. D.v=0,016m/s

1.13. Dau A cuoa mot da) dan hm dao dong lhw phuong thing dimg vai tan so
f=0,lHz Blet van toc truyén song trén day v = 0,5 m/s. khoang cach gitra
hai diém gan nhau nhat dao dong nguoc phu la
A. lm. B. 0,7m. C.2m. B 2.5

1.14*. Mot song co hoc truyén doc theo truc Ox ¢o phuong trinh u = 28cos(20x —
2000t) (cm), trong do x la toa dd dugce tinh bang mét (m), t la thai gian duoe
tinh bang gidy (s). Van toc cua song la
A.334m/s.  B. 100 m/s. C.314 m/s. D. 331 m/s.

1.15. Mét song co tan so 1000 Hz va ¢o toc do lan truyen 200 m/s. Hai diém gan nhat
trén phuong truyén song co do léch pha bang —E— cach nhau mot khoang la
A.0,033m. B.0.017 m. C.0.23cm. D. 0,128m.

1.16. Mgt song co co phuong trinh dao dong x = Acos[l()m -r-:EJ Hai diém gan
nhat trén phuong truyén song c6 do léch pha bang 2{— cach nhau mét khoang
la Sm. Tinh toc dg truyén song.

A. 100m/s. B. 120m/s. C. 150m/s. D 128m/s.

1.17. Trén mdt dudng thang PQ, song truyen tir diém P dén diém Q & cach P mot
khoang PQ = d = 112m, véi van toc v = 224 m/s. Tan s6 song la f = %:Q
rad/s. Hiéu pha gitra P va Q la:

A. 50 rad. B. 100 rad. C. 150 rad. D. 200 rad.

1.18. Mét séng ngang truyén trén s¢i day dan hoi rat dai vOi van tou song v = 0,2
m/s, chu ki dao dong T = 10s. Khoang cach gitra hai diém gan nhau nhét trén
day dao dong ngugc pha nhau la
A. 1,5m. B. Im. C.0,5m. D. 2m.

1.19. Khoang cach gitra hai bung cua ﬁon;: nudc trén mat hd bang 9m. Song lan
truyen véi van toc bang bao nhiéu, néu trong thoi gian 1 phut song dap vao
bd 6 1an?

A. 0,9 m/s. B. 3/2 m/s. C. 2/3 mis. D. 54 m/s.
1.20. Pau A cua mot day dan hm dao dong theo phuong thang ding voi chu ki
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T = 4s. Biét van toc truyén song trén day v = 0,2 m/s, khoang cach gitra hai
diém gan nhau nhét dao dong ngugc pha la bao nhiéu?
A. lm. B. 0,.2m. C.04m. D.2,5m.



Chu dé Il. GIAO THOA VA SONG DUNG
I.BAI TAP MAU

2.1. Hainguon S, va S, dong thoi gui toi mot diém M cua duong thang S,S. va o
ngoai doan S,S,, hai dao dong. Dao dong tong hop tai M ¢o bién do bang 1.5
lan bién do cua tung dao dong thanh phfm ma M nhan duoc. Cho biét S, va
S, dao dong gidng hét nhau,

a) Xac dinh hi¢u pha cua hai dao dong do S, va S, gui i M.
b) Tinh khoang S;S, khi cho biét tan so song f = 1Hz, van toc truyén song
v = 10cm/s va bién do song khong bi giam trén phurong truyén song.

Giai
4) S; guri téi M dao dong x; S, " y
X) = Asinot ' -
S, guri toi M dao dong e— a —

X> = Asin (ot — Ag)

Dao déng tong hop tai M (Hinh 2.3) Hinh.2.3

X = X, + X, = A[(sinot + sin(ot — Ag)] = EACOS—.;(Q sin (ot - ‘;Q )

o A
theo dau bai ?.Acos"qﬂ = LA

A
Suy ra cos—:e =0,75 = A = arccos 0,75 = 82,8° = 1,45 rad.

s g i s P o SiS;
b) Ta co Ap =27 X 2n e
7 1,45 0,1
§,8; =20 x X o x = =0,023m = 23mm.
2r i 2n |

2.2 Hai ngudn am két hgp A, B c6 tan s6 f = 580 Hz; khoang cach AB =/ =
2,5m. Van toc am v = 348 m/s. '
a) O diem M cach A 4,2m va cach B 5,7m, 4m nghe dugc c6 cuong do the nao?
b) Trén doan thang AB am nghe dugc la cyc dai ¢ nhitng diém nao?
Giai
a) O diém M cach A 4,2m va cach B 5,7m, am nghe dugc c6 cuomg do thé nao

48
Ta cc')?u?-%‘s—d =0,6m; d,=MA=42m; d,=MB=5,7m

=d,-d,=1,5m= 3, hiéu khoang cach bang ¢ lan nira budc séng, am

nghe dugce c6 cuomg 4o cuc tiéu.
b)Cac diem trén AB c6 cuong dd am cyc dai (mg voi
Id, — dy| = kA, k = mdt s6 nguyén.

K\ +/
Xétd, —d, = kA vathay dy =/ - d, taco dy = ——— .

Chok=0,1,2,3,41a lan lugt co d, = 1,25; 1,55; 1,85; 2,15; 2,45 (m).
Cac diem nghe dugc am cyc dai nay nam ¢ trén nira doan thing gan B.
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Néu xét d> - d, = kA thi ta ¢o cac diém trén nira doan thang gan A
d, = 0,05; 0.35: 0.65: 0.95: 1,25 (triing)

. - \ o~ ae i A . ) .
Tom lai trén AB c6 9 diém cach nhau 3 = 0.3m o do am nghe duoc la cuc dai.

Luwuy:
1) Diem M trong truong giao thoa phai ¢6 khoang cach tdi hai nguon A va B

' i ok s ek . A s E e
bang mot sO nguyén lan nira budc song 5 thi mai nam trén mot hypebol max

>.

A
hodc min. Trong bai nay MA = 42m = I4; (5=0.3m): MB = 5,7m = IO—,

t

A . ;
MB - MA = 535 . M nam trén mgt hypebol min.

Néu mot diém N khong thoa man dieu kién trén day thi no khong nam trén
mot hypebol max hodc min, bién d¢ dao dong cua no co gia tri trung gian.
2) Trén AB c6 song truyén theo hai chiéu ngugc nhau nén la co song dung,

khoang cach giira hai bung bang %’ Nhung A, B khong phai la nut nén

5 A
khong co dang thirc /=n 5 -

2.3. Trén mat nude nim ngang, tai hai diém Sl, S, cach nhau 8,2cm, n{.ll'(‘Ii ta dat
hai nguon song co két hop, dao dong diéu hoa theo phuong th(’inb dimg ¢co
tan s6 15 Hz va luén luén dao dong dong pha. Biét van toc truyen song trén
mat nude la 30 cm/s, coi bién do song khong doi khi truyén di. S6 diém dao
dong vai bién do cuc dai trén doan S,;S, la bao nhiéu?

Giai
Budc song A = v/f=0,3/15=0,02m.
Diéu kign mot diém cyc dai: d, —d,= nk (1)
Mat khéc theo gia thiét: dm +d,= 5,5, =8,2cm (2)
Va 0<d,<8,2; nlasdnguyén (3)

Giai hé ta duqc n=9
2.4. Mot day o mc,)t dau bi kep chat, dau kia budc vao mot nhanh cua mot am
thoa c6 tan s6 100 Hz. Am thoa dao dong tao ra mét séng dirg ¢6 3 bung.
Van tdc song trén day la 36 m/s. Tim:

a) Budc song. b) Chiéu dai cua day.
Giai
L 2 ; x ; v 36
a) Budc song dugc tinh theo cong thirc: A= vT = e 0 =0,36m.

b) Mot ddy c6 mot dau bi kep chat, dau kia budc vao mot nhanh cia mot am
thoa nén coi hai dau la hai nit .Vay chiéu dai cua day 1a mot sé nguyén lan

nua budce song: L = kE
Khi ¢6 séng ding trén day co 3 bung, vy day cd chieu dai la:

L=372‘ =3, 938 _ysam
>
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2.5,

e . - - ks \
Iraloi: Chon B3, =

2.6.

[rén mot soi day co chicu dai 7, har dau ¢o dinh. dang ¢o song dung. Tren
day cO mot bung song. Biet van toc truyen song tren day Ia v Khong doir. Tan
SO cua song 1a

\ \ 2\ v

AT, B.—. L, ==, ¥ Al
f 2f [ 4/

L

Khoang cach gitra 2 nut hién tiep la /2. Tubairataco /= 4/2. =>x = 2./
lalaicor =v/F. Vaysuyra t= —.
2

Hai nguon diém P va Q dat cach nhau PQ = 13.5m phat dao dOong cling tan

. bien do va pha: x(P) = x(Q) = A.cos ot. Trong do, o = 2at = 200n rad/s.
v o 300 m/s. So cace cue dai giao thoa trén doan PQ la
A.9. B.7. e 1 ] D. 5.
Tra loi: Chon A
I'rén doan thang PQ, hai cuc dai giao thoa cach nhau 5 =35 = 1.5m. Tai
trung diém cua PQ ludn luon ¢6 mot cue dai; tar trung diém ay toi hai diem P

i ] o | 3 I3q5 }.. - o . & . ~ - - N

va Q co n 3 = 4,55 . vdy moi bén co 4 cuc dai nira, tong cong 1a;

2 x4+ 1 =9 cuc dai.

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN

2.7.

2.8.

2.9.

2.10.

2.11.

Trén mot doan day AB xuat hién mét hé song dimg, mot dau day ¢ dinh, mot
dau wr do, trén day ¢o 2 bung song. Day dugc rung hdl‘lb mot am thoa tan so
40Hz van toc song trén day la 20m/s. C hiéu dai cua day bang bao nhiéu?
Hai nguon am két hop A, B ¢6 tan s6 £ = 580 Hz: khoang cach AB = /= 2.5m.
Van téc am v = 348 m/s.
a) O diém M cach A 4.2m va cach B 5.7m. am nghe dugc ¢ cuong do thé nao?
b) Trén doan thang AB am nghe duoc la cuc dai ¢ nhimg diém nao?
Hay viét phuong trinh cua song toi diém M lren day AB ¢6 dau B c6 dinh
dudi dang uy = Asin2nft, sau do lan luot viét phuong trinh dao dong cua
song toi tai dau ¢d dinh B cua song phan xa tai B, cua song phan xa tai M,
cua dao dong tong hop o M.
Mdt soi day dan hoi co do dai ANB = 80cm, dau B gitr ¢6 dinh, ddu A gin
vai ¢an rung dao dong di¢u hoa vai tan s6 SOHz theo phurong vudng goc vai
AB. Trén day c6 mot song dimg vai 4 bung song, coi A va B la nut song.
Vin toc truvén song trén day la bao nhiéu?
Trong mot thi nghiém tao van giao thoa trén song nudc, ngudi ta dung n}__llnn
dao dong ¢o tan s0 60 Hz va do duoc khoang cach gitra hai van 15i lién tiép
mnn trén duong ndi lien hai tam dao dong la 2mm. Tim bude song va van toc
truy én song. "
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2.12.

Mot son day dan mot dau duoc ndi vao mot nhanh cua am thoa. dau kia it ¢o
dinh. Khi am thoa dao dong voi tan sé 600 Hz thi tao ra song dimg trén day ¢o
bon diém bung va co bién d¢ 2.0mm, toc do truyen song trén day la 400 m's.

a) Tinh chiéu dai cua sgi day, coi dau nhanh am thoa la mot diém ¢6 dinh.

b) Viét phuong trinh do doi ciia day theo toa do x va thoi gian t.

2. BAl TAP TRAC NGHIEM

2.13.

2.14.

2.15.

2.16.

Trén mot doan day hai dau ¢6 dinh xuat hién mot hé song dirng chi co mat

bung song; chiéu dai cua day bang:

A A LA A
A5 Bg C.3 D.-'.
Mot day thép AB dai 60 cm hai dau duge gan ¢ dinh, dugc kich thich cho
dao dong bang mot nam cham dién nudi bang mang dién thanh phn tan o f -
50 Hz. Trén day c6 song dimng voi § bung song. Tim van toc truyén song trén
day nay.
A.20 m/s. B. 24 m/s. C. 30 m/s. D. 18 m/s.
Day dai L = 90 ¢cm véi van tdc truyén song trén day v = 40 m/s duoc Kich
thich cho dao dong véi tan s6 = 200 Hz. Tinh s6 bung song dimg trén day.
biét hai dau day duoc gan ¢d dinh.
A. 6. B. 9. C.8. D. 10.
Mot day dan hoi PQ dai 10m co
dau Q co dinh, dau P dao donb

diéu hoa theo phuong vuong Q-/\ il [P
goc voi day tao nén mot hé song M \7
dimg (Hinh 2.16) B UM =i >
Biét van toc truyén song trén Hinh 2.16

day: v = 10 m/s. Budc song A

cua song la

A.5m. B.2m. C: 2,5m; D. 8m.

2.17. Mt sgi day dan mot dau dugce ndi vao mét nhanh ciia dm thoa, dau Kia gitr ¢

2.18.

dinh. Khi am thoa dao dong voi tan s6 600 Hz thi tao ra song dirng trén day
c¢6 bon diém bung va c6 bién dé 2.0mm. toc do truyén song trén day la 400
m/s. Coi dau nhanh am thoa la mot diém cé dinh. Viét phuong trinh do doi
cua day theo toa d§ x va thoi gian t.

A. u=0,001.sin(mx).cos7368t. B. u=0,02.s1n(2n).cos 3786t

C. u=0,002.sin(37x).cos3768t. D. u=0,2.sin(4nx).cos6634t

Mot diay AB dai 120 cm, dau A mic vao doc mét nhanh am thoa c6 tan sé
f = 40 Hz, dau B gin cb dinh. Cho 4m thoa dao dong trén day co song dimng
voi 4 bo séng dimg. Van toc truyén song trén day la:

A. 20 m/s. B. 15 m/s. C.28 m/s. D. 24 m/s.

2.19. Trén mot sgi day dai 2m dang c6 song ding voi tan sO 100 Hz. nguoi ta {hay
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ngoai 2 dau day ¢ dinh con ¢o 3 diém khac luén dimg yén. Vin toc truyén
song trén day la
A. 40 m/s. B. 100 m/s. C. 60 m/s. D. 80 m/s.



2.20.

2.2

222,

.23

L]

Mot day dan co chicu dai L. hai dau ¢o dinh. Song dimg wrén day ¢o bude
song day nhat la

AL L2, B.1/4 . L 13 21

FHai nguon diem P va Q dat cach nhau POQ — 13.5m phat dao dong cung 1 n so. bicn
do va pha: x(P) - x(Q) = Acos ot Trong do. @ = 2t = 200m rad’s. v = 300 m/s.
SO ¢ae eye ticu ¢1a0 thoa trong doan PO la

A6, 3. 8. C. 10, D 12

Mot day dan hoi AB dai 60 cm co dau B co dinh. dau A mac vao mot nhanh
am thoa dang dao dong voi tan so = 50 Hz. Khi am thoa rung. trén day ¢o
song dimg. tao thanh 3 mai. Van tae truyén song trén day la:

Ay = 15 mis. B.v =28 m/s. C: ¥ =25 ni/s, D. v =20 m/s.

MOt soi dis AB ¢o daun B gin chat. dau A gan vao mét nhanh cua am thoa
dao dong voi tan so = 10Hz. AB = 20c¢m. Cho am thoa dao dome nguoi ta
quan sat thay trda AB ¢o 4 bung song dimg. A. B la hai nat. Bude song va
Van toc truyen song trén day la:

A & = Dani: ¥ 2m/s. B.A = 02m; ¥ = Im/s.

C.a =0.lm v = 2m/s. D.A = 0,Im: v = lm/s.

. Mot sot day dian mot dau duge noi vao mot nhanh cua am thoa. dau kia gitr co

dinh. Khi am thoa dao dong vai lfm 50 600 Hz thi tao ra song ding trén day
cd bon diém bung va lo; do truyén song trén day la 400 m/s. Coi dau nhanh
am thoa la mot diém ¢6 dinh, chiéu dai cua soi day la:

AL = 1.33m B.L=233m. C.L=333m. D.L=433m.

. Mot day dan hoi PQ dai 10m dau Q ¢d dinh. dau P dao dong diéu hoa theo

phuong vuong goc vor day tao nén mot he song dirng ma ¢ gitra QP ¢ 2
bung va P l1a | bung ntra (Hinh 2.24), vén toc truyén song trén day v = 10
m/s.Tan so f cua song la

A. 2,5 Hz. B. 4 Hz. C.2 Hz, D. 1,25 Hz.

Am thoa F & phia trén, gan miéng 6ng nghiém T lam cho khong khi trong
ong dao dong cong hudng va tao thanh mot hé song dirng (Hinh 2.25)

Tal mat nuéc A ¢o mot nut dao dong. Tai o=F

mi¢ng B cua ong, c6 mot bung dao dong.
Cho biét: AB = 0.2m; giita A va B khong ¢o
diém bung. nit nao khac. Buoc song A cua
am do am thoa phat ra la: T A

A. 08 m. E

B. 1.6 m.

C.24m. — %
D. 3.2 m. i <

2.26. Nguoi ta tao ra song dirng tir mot thanh vat ligu by gf&n chat tai hai diém K va

L (Hinh 2.26). Budc song dai nhat cua song do bang bao nhi¢u?

A. 20"1. h K L

B. 40m. it E
C. 60m. | 10m | 20m

D. 120m. [* v i

Hinh 2.26
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Chu dé Ill. SONG AM
I. BAI TAP MAU

3.1. a) Budrc song ngan nhat cua siéu am do con doi phat ra la 3. 4mm. Hoi tan s6
cua am tuong ung.
b) Siéu am dlmg dé chan doan bénh ¢o tan so f = 4,5 MHz. Hoi:
I. Budc song cua siéu am do trong khong khi.
2. Néu van toc cua am trong co thé la 1500 m/s thi bude song cia siéu am
d6 trong co thé 1a bao nhiéu?
Cho biét vén toc cuia am trong khong khi la v = 343 m/s.
Giai

) Tir biéu thirc cia buGe song 2. = vT =
v 343

g M _ 5 _ e
suyra = 2y T e I 1.00 . 10" Hz = 100 kHz.
b) 1. Budc song cua siéu am do trong khong khi la:
/ 343 5
A=VT=7= T3 10 = 762,10 'm =762 .
2. Budce song cua siéu am do trong co thé la
B _v__ 1500 R
A=vT= r W =0,33. 107 m=0,33 um.

3.2. Mqat ngum dung bua gﬁ vao dau mot thanh nhom. Ngudi thar hai ¢ dau kia ap
tai vao thanh nhom va nghe dugc am cua tiéng £0 hai lan (mdt lan qua khong
khi, mot lan qua thanh nhom). Khoing thoi gian giira hai lan nghe dugc la
0,12s. Hoi d6 dai cta thanh nhom. Biét toc do am trong nhom la 6420 m/s,
toc d§ am trong khong khi 1a 330m/s.

‘ Giai
“Gia str chiéu dai cta thanh nhém la /, téc‘ dd am trong khong khi la v, trong
nhom la v,. Thoi gian dé am truyen tir dau nay dén dau kia cua thanh nhom
qua khong khi la: t, =‘VLI , qua thanh nhom la: t, :vi

Khoang cach giira hai lan nghe duoc la: t, — t :VL; e 0,12s.
M
s = vy = 0,120y, = § = 202
. Vy= Vv
Ta biét v, = 330 m/s; v» = 6420 m/s.
_Thay vao(l)tacol 41,1m.
3.3*. Mt day dan co chleu dai giira hai dau ¢6 dinh /= 0,5m.
a) Biét toc do truycn song ngang trén day dan la v = 435 m/s, tinh tan s6 am
co ban f; va cac hoa am nf; ma day dan phatra(n=1,2,3...).
b)Hoa am thir 7 1am xau am sac (nghe do). Muon loai ho hoa am nay phai
gay day dan ¢ diém nao?

Giai
G Lo - , . s A .
Cac budc song A cua am phat ra thoa man / = ny. Vay

a)Amcobancon=1,A=Im, f—x—435 Hz.

96



hoaamthancorsr om0 nAd3sS Hy

b) Hoa am tha 7 ¢d 7 nna bude song, tie fa oo 6 nat cach nhau Jm.o gitra hai

dau day Ncu L Vo mOt trong cac nt ay thi no phai dao dong manh,
Lhnm_ the la nut 1 wnhoa am tha 7 by Fhar
3.4 MOt song am o :i ne Im\h cau duoce phat ra tir nouon ¢o cone suat SW. Gia
SUr rang nang lugn pl‘.:l v duge bao toan Hoi cuone do am tar mot diem

a) cach nguon | On D) Cac 1 nguon dm.
Giai
Nang luong duoc phin bo dea tren dien telo mat wong la mat cau: S = 4nR°
A C i — t
Cuong d6 am tar dici cach nguon mat Khomg D2 1= D
e d 2 ¢ g ; 3 i ) .
Cuong do am tar diem cach nguon I m iz 1) = = 0.40 W/m'.

G ; ¥ i al ; ) =
O diem cach nguon Sm. cuong doam la: I, - = *0.02 W/m.

3.5. Mot song am ¢o tan so 200 Hz lan trusén trong mdi trudng nude voi van toc
1500 m/s. Bude s(mg cua song nay trong moi trucng nuoc la
A.30.5 m. 3.0 km. C. 75.0 m D.7.5m.
Tra loi: Chon D. !.l cO budce song A= v/f= 1500200 = 7.5 m.

3.6.  Trong thép. song am lan truyén vdi van lnL 5000 m’s. Néu hai diém gan nhat
cach nhau mot khuang__ b'm;_, Im, tai day cac pha cua song Khac nhau mot goc

n = ok £ A A i
3 thi tan sO cua song do bang

A. 10'Hz. 3.1250 Hz. C. 25001z, D. 5000Hz.
Tra loi: Chon B.

e

D6 léch pha gitra hai diém Ag = Zn{ 2 7

Biét A@ nho nhat 1a — . vay gia tri nho nhat cux hi¢u /= x, — x, la:

1o | A

Fgpei—adkia f => A= 4x;-x2)=¥H=9m

s

Vay tan s6 f =§ = 5000/ 4 = 1250 Hz

1. BAI TAP AP DUNG

1. BAI TAP TU LUAN o=
3.7. Amthoa F ¢ phia trén, gan miéng vng nghicm T lam _
cho tnzhlon!3 khi trong ong dao dong <ong huong va tao B

thanh mot h¢ song dimg (Hinh 3.7)

Tai mit nudc A ¢o mot nat dao dong. Tai migng B cua

ong, co mdt bung dao dong. Cho hiet: AB = 0.25m: " |-

glua AvaB I\hong ¢o diém bung, nut nao khic. Vo e
van toc lrmcn am v = 333 m/s. thi tan s6 cua am do

am thoa phat ra la h'm nhiéu? Hinh 3.7
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3.8. Mot song am co dang hinh cau duge phat ra tr nguon ¢o cong suat A\ Grig
SUF g N ing luong plml ra duoce bao toan. Hor cuong do am tar mat l'lL '

a)cach n“uun 2.0m. b) cach n"unn 4m.

3.9. Nguoi ta di¢u chinh crrong do am do loa phat ra sao cho mue cuong do am
tai mot diém duoce tang thém 20 dB. Hoi cuong do cua am tai do tang 1¢én gap
bao nhicu lan?

3.10. Mot song am ¢6 tan so aac dinh truyén trong khong Khi va trong NUOC VO
van toe lan lrot la 330 m/s va 1452 m/s. Khi song am do truyén tr nuoc ra
khong khi thi tan sd. bude mn;__ cua no sé thay doi nhur thé nao

3.11. MOt ngadi ding boa go vao diu mot thanh thep. Newoi tha hai o dau kia ap
tai vao thanh thép va nghe duoc am cua ticng ¢o hai lan (mot lan qua Ahong
khi. mOt lin qua thanh thép). Khoang thoi gian gitra hai lan nghe duroc la
0.1s. D dai cua thanh thép 1a 7= 34.89m. Tinh toc do am trong thép. biét toe
do am trong khong Khi la 330m/s.

3.12. Mot fmg tru hai dau ho ¢o chiéu dai 1.2 m. O mot dau (ing_' ¢Od Mot pittong deé
¢6 thé dicu chinh chiéu dai cot khi trong dng. Dat mot am thoa dao dong \ Gi
tan s6 680 Hz o gan sat dau ho cua dng. Biét trong Khong Khi v = 340 m/s,
Hoi diéu chinh chiu dai cot khi b:"m" bao nhicu thi ¢o ¢ong hudng am?

3.13* Mot nguoi dang dimg trude ngudn am mot khoang cach D \Jbunn nay phat

ra cac song am déu theo moi phuong. Newoi do di 50.0m lai gan nguon thi
thay rang cuong do am tang lén gap doi. Tinh Khoang cach D.

2. BAI TAP TRAC NGHIEM
3.14. Mot song am ¢o dang hinh cau duge phat ra tir nguon ¢o cong suat 1W. Gia
sur rdng ndng lugng phat ra duge bao toan. Cuong do am tai hai diém cach
nguon 1.0m va cach nguon 2.5m la:
A. 1, 0,08 W/m*; 1,=0013 W/m'. B. I, = 0.08 W/m® 1= 0,13 W/m’.
C. I, 20,8 Wm L= 0013 W/m>. D.I, 0.8 Wm?’; 1,20,13 W/m
3.15. Trong khong khi loai doi phat ra am thanh c6 bude song ngén nhat gin bfing
0,33m. Tan sd clia song nay bang
A.Gan10°s'.  B.Gan10's".  C.Gan10's' D. Gan 10°s '
3.16.Cong huong cua am thoa xay ra voi cot hhong khi trong fmg hinh try (hinh
3.12). Khi ong ¢6 chicu cao kha di thap nhat bang 25¢m. Tan so dao dong cua
am thoa nay bang
A. 165112 —{___
B. 330Hz. |
C.405Hz.
D. 66011,
Hinh 3.12
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Chu dé IV. HIEU UNG DOP PLE

I. BAI TAP MAU
4.1, Motmay dotde do nam yén phat ra song am ¢ tan s6 0.15 MHz ¢ phia mot
chice xe dang chay lai gan voi toe do 45.0 m's. Hoi tan so cua song phan xa
tro lnmay do la bao nhicy?
Giai
Neuor chusén dong lai gan nguoi quan sat. vy tan sO cua am ma ngudi
quan sat nghe duoe la: - =7 f\ f,
trong 40 v, va f, 1a van tdc va tan so cia nguon am
343
343 - 45
4.2. MOt n2udi ngdi trén 010 thdi coi phat ra mot am ¢o lan sO 1000 Hz. O16 di ra
xa bar va hudong v¢ mot vach da vai van toe 10m/s. | a\. toe do clia am trong
hhong Khila 330 m/s.
a) Hoi tan so ctia am ma ban nghe dugce trire Giép tir cai céi.
b) Hoi tin sO ciia am ma ban nghe duoc sau khi phan xa tir vach da.

0152017 MHz2.

Giai
a) Ngudn am di ra xa nguoi nghe, vay tan so am nghe duoc tinh theo cong thire:
: Voo
f= —— {,2970 Hz
vty

b) Khi o 16 tien lai gan vach da coi nhwr nguon tién lai gan ngudi quan sat nén

g ok € s v
cotansola: f= —— f = 1030 Hz
V-y

Am phin xa tir vach da ¢é tan sé khong doi nén nguoi quan sat nhan dugc la
f=10:0 Hz.

I1. BAI TAP AP DUNG

4.3. Hai tau ngﬁ:p AvaB clnp;én dong nguoc chiéu trén cung mot dudng thang.
Tau A chuyén dong vaéi toc do 50,0 km/h, tau B chuyén dong vai toc do 70,0
km/h. Tau A phat di mét tin hiéu am ¢ tan sé 1000 Hz. Song am truyén
trong nude c6 tde dd 5470 km/h. Hoi:

a) Tan so cua tin hiéu ma tau B nhan duoc.
b) Tan so tau A nhan duoc cua tin hiéu phan xa tro lai tir tau B,

4.4. Mot con doi phat song siéu am co tan so6 30kHz chuyén dong di ra xa mét
ngudi va hudng vé mot toa nha voi tde do 20 m/s. Lay toc do cua am trong
khong khi 1a 340 m/s. Hoi:

a) Tan s¢ song ma mot ngudi dimg yén thu dugc duge tryc tiép con doi.

b) Tén s¢ séng ma mot nguai dimg yén thu duge khi am phan xa tir toa nha?

¢) Tan sé song ma mot ngudi ngdi trén otd chay vé phia toa nha vai van toc
20m/sthu dugc khi am phan xa tur toa nha?

(Coi ngui, doi, toa nha lan luot nam trén duong thi’mg)
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Trén mét dudng ray thang noi giira thiét b phat am P va thiét bi thu am T,

ngudi ta cho thiét bi P chuyen dong vai van toc 20 m/s lai E,an thiét bi T
dimng yén. Biét am do thiét bi P phat ra ¢o tan s6 1136 Hz. van toc am trong
khong khi la 340 m/s. Tan sd am ma thiét bi T thu duoc la

A. 1207 Haz. B. 1225 Hz. C. 1215 Hz. D. 1073 He.

PE KIEM TRA PE NGHI CHUONG 111
Thoi gian 20 phat

Phat biéu nao la ding khi noi vé cac loai song ngang, song doc?

A. Séng ngang la séng co hoc truyén theo phuong ngang mai truong.

B. Song doc la song co hoc truyén theo phuong doc méi trudmg.

C. Song ngang la song c6 dao dong vudng goc voi phuong truyén song,
song doc la song c6 dao dong doc theo phuong truyén song.

D. Ca A, B, C déu ding.

Budc song la:

A. quang duong song truyén di dugc trong |giay.

B. khoang cach giira hai bung song gan nhat.

C. khoang cach glua hai diém cua song co lido bf’m!b khong & cung mét tho diém.

D. khoang cach giira hai diém cua song gan nhat trén | phuong truyén song
co cung pha dao dong.

Khoang cach glua hai diém trén mot phuong truyén song gan nhau nhat dao

dong cung pha voi nhau goi 12

A. budc song. B. van toc truyén song. C.chuki. D.do léch pha.

Doc theo mot phuong truyén song, budc song la A, hai diém dao dong ngugc

pha khi chung cach nhau:
A A 3A

A.z. B'E’ C— D. A.

Khi c6 song dirng trén mot doan day dan hoi, khoang cach giita hai nat song
lién tiép bang

A. mdt budc song. B. mot phan tu bude song.

C. hai lan budc song. D. mgt nura budce song.

Thyc hién thi nghiém giao thoa song trén mt chat Iong vai hai nguon song két
hqp S, va Sz Goi A la budc song, d; va d, lan lugt la khoang cach tir diém M
dén cac nguon S, va S,. Piém M dao dong vdi bién dé Iom nhat, khi:

A.|d|—d2|=n%;n=0,l,2.... C.|di —dsf=nA:n=0,1,2.

A
|d1+da|—n2.n*0 0 - D.|di+d))J=nA:n=0,1,2,..

Khoang cach d gira mot nit va mot bung bat ki, trong hé¢ song ding hinh
thanh trén mgt duong truyen song lién h¢ vai bude song A bang h¢ thirc: (vai

k=10, 1,2..)
A _ A 5 A T
A d=k3. B.d=kj. C.d=(2k+1y;. D.d=kr+73



10.

11.

12.

13.

14.

15

("0 mot song am. tai nhirmg diém ma hai song két hop cang bi¢n dg giao thoa
tang cuong lan nhau, thi cuong do cua dao dong tong hop, so vai cuong do
moi song thanh phan thi lon gap:

A. ha lan. B. ba lan C. bdn lan D. sau lan

Am sic la dac tinh sinh ly cua am

A. ch phu thudce vao tan so. B. chi phu thu¢e vao curong do am.

C. pha thudce vao tan so va bién do.  D. chi phu thudc vao bién do.

B0 cao cua am la mot dac tinh sinh ly cua am dugc hinh thanh dua vao cac
dac tinh vat ly cua am la:

A. Bien do. C. Bién d6 va buoc song.

© B. Tan sé. D. Cuong do va tan so.

Mot sdng ngang truyén trén sgi day dan hoi rat dai vai van toc song v = 0,2
m/s. chu ki dao dong T = 10s. Khoang cach giira hai diém gan nhau nhét trén
day dao dong nguoc pha nhau la

A. 1,fm, B. Im. C.0,5m. D.2m.

MOt song ¢ tan s6 500 Hz va co toe do lan truyén 350 m/s. Hai diém gan

nhat tén mét phuong truyén song c6 do léch pha béng% phai cach nhau

mot khoang la

A. 0.233m. B. 0,032 m. C.0.23cm. D. 0,28m

Hai nzuon diém P va Q dat cach nhau PQ = 13.5m phat dao dong cung tan
s0. bién do va pha: x(P) = x(Q) = A.cos ot. Trong do, © = 2nf = 200n rad/s,
v = 300 m/s. SO cac cuc dai giao thoa trén doan PQ la

A. 9. B.7. C. 11 D.S.

Day dii L = 90 cm hai dau day dugc gan cd dinh co van toc truyén song trén
day v = 40 m/s duoc kich thich cho dao dong véi tan sb f = 200 Hz. S6
bung song dirng trén day la:

A. 6. B.9. C.8. D. 10.

Mot ngudi ngdi trén 6t6 thdi coi phat ra mot am co tan s6 1000 Hz. Oto di ra
xa ban voi van tdc 10m/s. Lay toc do cua am trong khéong khi la 330 mi/s.
Tan so cia am ma ban nghe dugc tir cai coi do la.

A. 920 Hz. B. 950 Hz. C. 970 Hz. D.1030 Hz.

TRA LOI BAI TAP AP DUNG
Chii dé¢ I. PA1 CUONG VE SONG

I1. BAI TAP AP DUNG
1. BAI TAPTY LUAN o
1.5. Giai: a)Giira toc do, budc song, tan sb, chu ki cua song co hé thirc:

l o
v="FfA=mA.Dodotin s song la: f=';: - 320 = 160 Hz.

I 3
b) Chu<isongla: T=7 = — =6.25.10"s.
G . f 160
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1.6. Giav: Ta co phuong trinh song u - 10sin(8xt + 0.01ax) — 10sin2x( H + 0,005 x)

A ; ; ;
Asin2n(f 5 ). Lirso sanh ta co:

, . A X .
1) Biendo A = 10 cm; hl}‘ 0.005x = 2 - 200 ¢m;

Y lan <o = 4z d) Van toe v = - 200 1 = 800 ¢cm/s.
¢)u = 10sin(8r. 0.2 +0.01m.3)
~10sine (1.6 +0,03) = 10sin (1.637) =10sm 502 - 9.18cm. ux-92 c¢m.
\ \‘\{1

1.7. Giai: Do Jai bude song la: 2. FT500° =0,7m.

. . . ] B X . X
Phuong trinh song ¢o dang: u = Asin2n| - — = f\smt 2n—-2n -
\ KJ A
DO ¢ch pha gitra hai diém ¢o toa do x; va x, o cung mgt thoi diém t la:

A

2 . . T £ . a
Bict Ap nho nhat la 3, vay gia tri nho nhat cua hiéu x; - x, la: "rr

A 0,7

Xi ~0,117m.
6 6
: - 20
1.8. Giai: a) Chr ki cia dao dong do thuyen taora la: T =75 = 1.7s.
: 12
b) Toc ¢ «'ng la: v = Pt 2.0 m/s.
20
¢) Bude ~onz A = % =yl =2 2= 3.3m

sos . . " g . t X
1.9. Giai: Phuong rinh song co dang chung la: u = Asin [21{ = 2n }—] (1)

Song dang, Xét ¢o phucmg trinh: u = 16,0sin(6mt + 0,01nx) (2)
Ddi chiéu (1) voi (2) ta co:
Bién dd song A =16,0cm.

Tacc')z—;:>£ =0,0lnx > A= —z—l =200cm = 2(m)

-

Tug}t—thznﬂ 6nt = f=3,0(Hz).va T=0,333(s)

a. Toc do wng v=FfA=3.2=6(m/s).
b. DO dori u cta diém ¢6 toa 4o x = 25 cm lic t = 4s 1a:

u = 16sin(6m.4+0,01725)

u= 165i11[24n+§]=l65in—} =u = §. sﬁ (cm).

2. BAI TAP TRAC NGHIEM
1.10. Tra loi: Chon B. Gitra 7 gom 101 ¢o 6 bude song, do do 62 - 3cm —> 2 =05 ¢m
=> van toc song ;. v = At =50 ci/s, "
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5
G i ; - ; ; T, i
L Tra doi: ¢Chon Do Taco | 0,1s: trong 25 ¢o 20 chu ki. moi chu ki song
"
truy en duroe mot bude song. vy trong 20 chu ki song truy en duoe 20 buae song.,
12, Tea loi: Chon B Gidga tan so goc, b SONE v toe do cua song ¢o he thire:

. - o 110 o
od © 2aby = B Vay s S AT 313 A.8= 3103 s,
L3 Traloi: Chon D Har diem gan nhau nhat dao dong nguoc pha cach nhau mat
. : Aoov] \ 3
nua buoe sone. dodo:d 35 5 = 2.5m
' = = 21
S B . ' ) ’ W | " " (3]
L5 Trealoi: Chon B Ta co phuong trinh tong quat cua song: u— acos(ot Y
o
Suy ra @ 2000 (rad/s) . 20
5 @ 2000 |
Vi V30 0 100 m/s.
. v o200 "
LIS, Tra loi: Chon B. DO dai bude song la: 2. = ? = ——=0,2m.
1000
5 t X a5 X X )
Phuong trinh song ¢o dang: u = Asin2n| — - — A»m‘ 2n—-2n—
: A. I 2. )
Do léch pha gitra hai diém ¢o toa do x; va x» o cung mol thoi diém t la:
X, —X. )
AQ = 2n ’7J
A
i : B T ” i : 2 ; i " AL-X) T
Bict A@ nho nhat la : .vay gia tri nho nhat cua hi¢u x, — x, la: 2rr—;1 = -
} -
A 0.2
Ni —X2=— = -—=0017m.
12 12
1.16. Tra loi: Chon (.
i d ; £ o T 4 SE i v , Xi-\ 118
Biet A@ nho nhat la e vay gia tri nho nhit cua hi¢u x; — x> la: 2n 3 = 5
DO dai bude song la: A = 6(x, - x3) = 30m.
A E o (1 I III
lan so: = — =5 (H2).
o .Err
Va ay van toc tnm.n song la: v = A F =305 =150 (m/s).
1.17. Tra Wiz Chon B, Phl.l‘ﬂllgll‘lnh dao dong tai P va Q lan lugt la
y : d
Xp = asmot X, = asino (t - v )
100
5 2R 112
Vay hi¢u pha gita Pva Q 1a: A B8 _JNd T = 100 rad
1.18. Tra loi: Chon B.
=0.2: T=10. A=v.T=2m
- o x - \ A’
Hai dicm gan nhat ngugc phala:d =35 =1 (m)
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e O/ 6.9m
1.19. Tra loi: Chon A. v - Tob = ° =09 m s
phut 60s

1.20. Tra loi: Chon €. Hai dicin 2an nhau nhat dao dong nguoce pha cach nhau mot

nitra bude song. do do: d=3 =35 =04m.

Chii @é 11. GIAO THOA VA SONG DUNG

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN.

4
yin s i e & 290
2.7. Giai: Buocsong la’. - ==—=0.5m/s
i 40
Pau day co dinh bao 2io cling la mﬁt nut dao dong. Dau day kia lai la mot

A, TP P
bung, thi d§ dai cna day, hoac h , hodc la 7 7 €Ong vai mot sO nguycn lan

nira budce song. tic la: /= kE +% /
O day c6 hai bung (dau ty do cuia diy la mot bung song) song tire la k =1.
va l"i + & o

y 4 4

Vay /=3.0.5/4=0375 m.
2.8. Giai:
348

a)A= 580 =06m;d,=MA=42m:d>=MB=5.7m

A - L - A .- . . 3 ) A - '
d-d, =15m= 55 . Ta bict rang néu higu duong di bang le lan nua budc

song, & do s€ co cuc tiéu. Vay am nghe dugc co6 cuong do cuc tiéu.
b) Cac diém trén AB c6 cuong d§ am cuc dai img voi [d, - d,| = kA, k 1a m¢t
sO nguyén.

kA +/

Xétd, - d,=kAvathayd,=/-d,tacod, = .Chok=0,1,2,3,41a

lan luot c6 dy = 1,25; 1,55; 1,58; 2,15; 2,45 (m).

Céc diém nghe dugc am cye dai nay ndm & trén nira doan thing gan B. Néu
xét d> — d, = kA thi ta ¢d cac diém trén nira doan thang Ean A:

d, = 0.05; 0,35; 0,65; 0,95; 1,25 (trung)

Tom lai trén AB c6 9 diém cach nhau 5= 0.3m ¢ d6 am nghe dugc 1a cyre dai.

2.9. Giai:
+ Phuong trinh dao ddng cua song tdi tai uy = Asin(2nft).

. d
+ Phuong trink dao dong cua song tai tai B: ug = Asin(2nft - 27rx ).
: . d
+ Phuong trinh dao dong cua song phan xa tai B: u’y = — Asin(2nft - EW;T ).
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. . , . . . . d d
¢ Phuong trinh dao dong cua song phan xa tai M: u'y Asin(2mnft Efri er}— ).

. . d
Asm(2nit - 4n ;T )

t Phuong trinh dao dong tong hop cua song tai va song phan xa tar M:

: ; - s . d
U=umt U n= Asin2rft - A sin (2rft -lnz )
1 4nd ! : d
2AsIn 3 ( ; ) cos 5 (dnit - 4?{'}‘]
. 2nc . 2nd
u = 2Asin ( ; “ycos (2ndt + )

Vay dao dong tong hop o M s¢ la (Izm dong dicu hoa ¢o tan so bang f va bién

nd 2nd

do bang gia tri tuyét doi cua 2 \sm——) la |a|=|2 Asin =
2 A

2.10. Giai: Song co khoang cach gitra 2 nit la -’_; = [: =20 cm. Suy ra A =40 cm.

Mat khac budc song la A = ;’— Vay v =Af = 0.4.50 = 20m/s

2.11. Giai: Tuong tu nhu song dimg. Trén duong ndi hai tam dao dong van 10i tng
vl bung song, van 16m (g voi nat song. Khoang cach gitra hai van 16i lién
tiép la Khoang cach giira hai bung, bang nira bude song. Do do bude song ¢
dodaila: A =2d=2.2=4mm

: : \
Van toc truyén song: Taco A =vT = Fosuyra v= A f =60.4 =240mm= 0,24m
2.12. Gidi: a) Mudn co song dimg trén soi day hai dau c¢d dinh thi chicu dai cua
diy phai thoa man diéu kién L. = k5 : voi 5 1a khoang cach giira hai nat (hay

hai bung lién tiép). Vay o day k = 4
v 400 2

Mat khac buoc song trén day la: A = 600 3™

2
Vay chiéu dai cua day la: L. = 435 37 = 1.33m.

b) Phuong trinh song trén day hai dau ¢6 dinh khi co song dirmg c6 dang:
u= 2Asin2n:% cos2nft (1)
vai x la khoang cach tir mot dau cd dinh A; f, A 1a tan sb va budc song cua moi
song thanh phan Khi ¢o song dung, thi bién do song cuc dai va béng tong cac

bién do cuia cac song thanh phan, vay 2A = 2mm. Thay vao (1) ta ¢6:
u=0,002.sin(9,4x).cos3768t

2. BAI TAP TRAC NGHIEM

A
2.13. Tra loi: Chon A = 3

2.14. Traloi: Chon B. Taco/=n.—,0dayn=5.Suyra A = 120/5 =24cm.

IJ‘I >
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Vi tan so dong di¢n £ 501/ thi tan so lue hat cua nam cham lon gap 2 vy
trong mot chu ki nam cham hat 2 lan, nén tan so lue hae - 100 12
A=v/F Vay v =1 A= 024100 = 24m/s.
2.15. Traloi: Chon B. SO bung chinh bang so bui song,
. A oonv nd0
viyl=n.— =— = =0.9m Vayn =9
2 2 2 2(}0
Trong 4 dap an A, B, C. D chi dap an D la thich hop vor k = 2 va A = 8m.
2.16. Tra loi: Chon D

Khi ¢o song dimg trén day voi
mot dau co dinh. mot dau tr \-/ \/

. A R 1om ------------ >
dotaco:/=10m=(2k + ”I _
Hinh 2.16

=>imgvoik=0.1,2,3 ... Tas¢ co:
A=40;13,33:8:5.7... Trong cac gia tri ay chi ¢o 8 la thoa man.

v o400 2
2.17. Tra loi: Chon C. Budce song trén day la: A = 5600 3™
Phwong trinh song trén day hai dau ¢6 dinh Hll ¢o sony dimg ¢o dang:
. X ;
u= 2Asu127rx cos2nft (1)

vai x la khoang cach tir mot dau ¢ dinh A; f. A 1a tan s va budce song cua

m0| song thanh phan Khi ¢o song dimg thi bién d¢ sonb cuc dai va hanu

tong cac bién do cua cac song thanh phan, vay 2A = 2mm = 0.002m. ||1d}
vao (1) ta co: u =0,002.sin(3nx).cos3768t

2.18. Traloi: Chon D. Taco ! =n. —0 day n=4. Suy rah = 1202 = 60cm - 0.6m.

Vid=v/f Viy v=Ff A= 0,6.40 = 24m
2.19. Tra loi: Chon B. 100 m/s. _
Ta thay ngoai 2 dau day co dinh con co 3 diem khac luon dimg yén, vy trén

day co 4 mui song. Vay chi¢u dai day la/=4.= = 2m. Suy ra A = Im. Vin

ta | >

toc truyén song trén day la v = k£ = 100m/s.

|_;|"-..a

&A=l

2.21. Tri 1oi: Chon B. Khi hai ngudn tao thanh mot hé song dirng. thi tai har diém
ngudn luén luon ¢é hai nat dao dong. Nhung thong thuong, nguai ta Khong
tinh hai nat nay.

Gitra 9 bung dao dong tinh trong ¢idu 2.6 trén, ¢o 8 nut.

2.22. Tra loi: Chon D.

: N = : <
Taco/=n. =0 day n = 3. Suyra 3 A =60.2=120cm vay A=40cm =04 m.

Vik=Vv/f. Viy v=F X = 0,150 = 20m’s
2.23. Tra loi: Chon D.

2.20. Tri loi: Chon D. Song dimg trén day ¢6 bude song dai nhat khi |,

Taco/l=n, % ,odayn=4.Suyra2 Ak 20cm vay A =10cm =01 m.
Vik=v/f Vay v=£ A= 0,1.10 = Im/s
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2.24. Tra loi: (hon 1 Muon co song dung tren sor day har dau co dinh thi ¢hicu

dui cua day phai thoa man dicu kiecn I k5 vor 5 la Khoang cach gitga han

mit (hay har bung hen ticp). Vay o das K 4

. ¢ i ' ; S =l \ 100 2
NMat khace buoe song trenday la: 2 =7 = 7 m.
= d i 600 3
, 2
Vay chicu dai cua day la: 1. = 435 = 1.33m.
2.25. Tra loi: Chon  D. Song dimg ma o gitra chi ¢o | nut, P 1a 1 bung vay ta ¢o
A 5D
| = At —=— =l0m
4 4
§ . i3 \ oo ¥ 18 i
Vay A =8 mvav = 10 m/s, thit = l( = |25 He.
2 )

2.26. Tra loi: Chon 1. Khoang cach ngan nhat gitta mot bung va mot nat dao dong

/. - : . . 5 X . . ;
< 1 Vi gita A va B khong co nat hode bung nao Khac, nen Khoang cach AB

crinh 1a khoang ngdan nhat do. Vay: AB = 0.2m fl hay £ = 0.2 x4 =0.8m
2.27. T-aloi: Chon B.
Chii dé I11. SONG AM

1. BAI TAP AP DUNG
1. BAITAP TU LUAN

3.7. Gici: Khoang cach ngan nhat gitrta mot bung va mot nut dao dong la I Vi
ga A va B khong co nat hodc bung nao khace, nén khoang cach AB chinh la

. - I ) A . ) ,
kioang ngan nhat do.Vay : AB = 0.25m = 1 hay 4 - 025 x 4 = ITm. Buoe

i g o en e M 33D
scng cua song am nay la Im. Viy tan so cta song la: f - % : =333 Hz
3.8. Gid: Nﬁng luong duge phin bo deu trén di¢n tich mat song la mdt cau:

S = 4nR

. 4 i i 3 - % L,

Crong do am tai diem cach nguon mot Khoang D: | = D

3o & % o gk ; 3 3 3 i e

Cromg do am tai diem cach nguon 2 mla: I, = — = 0,0597 W/m",
16m

ek . y TER” 3 )

Odiem cach nguon 4m, cuong d¢ am la: I, = g > 0,0149W/m".
.

3.9. Gid: Goi cuong d6 am ban dau la I, sau khi da tang I¢n la 1., [ la cuong do
an ticu chuan. Ta ¢co: L,(dB) - 1(dB) = 20dB.

l:
[' Ii le) I| l[
o oo = y — = y=—: = — =9
I“EI‘. lm!’lﬂ 101g ] IO[EI; 20 ngll 2
I,
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I
Véyr =10 = 100.

Cuomg d6 am da tang Ién 100 lan khi mirc cuong do am duge tang thém 20 dRB,
3.10. Giai: Tan s6 am khong déi, con budce song thi thay doi. Ta co bude song

A -f khi truyén tir nuoc ra khong khi thi van toe giam tir 1452m/s dén

330m/s nghia la 4,4 lan, vay budc song ciing giam 4.4 lan.
3.11. Giai: Gia sir chieu dai cua thanh thép la /, toc d6 am trong khong khi la v,
trong thép la v,. Thoi gian dé am truyen tir dau nay den dau kia coa thanh
/ /
thép qua khong khi la: t, = v, »qua thanh thép la: t, = o

2

I
Khoang cach giita hai lan nghe duoc la: t, - t, = - v, ~Ols
|
Iv
Ny=Ivi=0,lvivi > vy = : 1
2 =¥ V2 2 R ()

Theo gia thiét v, =330 m/s; / = 34,89m.

Thay véq(l)la co vy = 6100m ' ‘
3.12. Giai: Diéu kién € co cong huong la miéng (’mb la mot bung song nén chigu

dai cgt khi phai thoa man cong thuc: L = (nk+ )Vain=0,1,3,5..

A 3A SA
Vay, chiéu dai cta ¢t khi c¢6 nhirng gia tri bang 7 4°4°4

Tinh A theo cong thirc: v=fA, A = ?

Trong khong khi v =340 m/s, suy ra A = % =0,5m. Vay chiéu dai cot khi

c6 thé c6 cac gia tri:
08 1 305 3 3585 § 705 1 905 9
A 8% g gy Tl g g™ “3
Vay c6 thé dleu chinh chiéu dai img vai 5 gia tri trén thi co cong hudng va ta
nghe am to nhat.
3.13*. Gidi: Goi nang lugng tir ngudn phat ra la E. Cuong do am ¢ mét diém cach

m<1,2m.

E

ngudn mot khoang cach D 1a: I, = 4D’
Tién lai gan nguon mot khoang d, nghia la con cach nguon mot khoang D - d

A p A A . F— —_—_E
thi cuong d¢ am la: |, = am(D - d)g

I 47D’
2 _ R 1,1~ 2 _ .

Taco 7 2. Vay 4n(D-d)2 2=>D =2(D-4d)

Hay D’ - 4Dd + 2d’ =0
Biét d = SOcm, vday D’ — 200D + 500 = 0.
Giai phuong trinh D= 170 m.
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2. BAI TAP TRAC NGHIEM
3. 14, Traloi: Chon A .
Nang lugng duoe phan bo déu trén dién tich mat song la mat cau: S AnR’

Cuong do am tai diem cach nguon | m la: I, por== e 0,08 W/m-.

1m2.5° = 0,013 W/m".

O diem cach ngu(’m 2.5m, cuong do am la: I, =
3.15. Tra 1oi: Chon B. Gan 10" s
3.16. Tra loi: ('hon B. Chiéu cao cua ong bang 1/4 budc song A. Vay A = 100cm.
Tan s0 cua am thoa bang f = v/k = 330Hz, trong do v = 330 m/s la van toc
am thanh trong khong khi.

Chii @é 1V. HIEU UNG POP PLE

I1. BAI TAP AP DUNG
4.3. Giai: Van toc tuong doi cua tau A so vOli tau Bla:v' = vitv)
Coi nhu tau A tién lai gan tau B véi van toc v'. Vay tan sé cia am ma B nhan
v, v
v-v  v-(v)+v,) £
f =1.02.1000 = 1020 Hz.
Sunb phan xa tur B coi nhu phan xa ur vat phan xa dang chuyén dong vé phia A
vOl van toc vy, Vay van toc trong » doi cua song phan xasovoi A la: v, + v, + v,
v
TR ~ 1043 Hz.
4.4. Gidi: Tan s cia siéu am nguoi dimg yén thu dugc tryuc tiép tir con doi .
f=——f,= —0 _ 30=2833kHz.
Vive©' 340420
Tan s6 cia siéu am nguoi dimg yén thu duge cua am phan xa la:

f=—y—pr= 3% 30-3188KkHz
V-ve ' 340-20

Tan s6 song ma mot ngudi ngdi trén 6t6 thu duge cua am phan xa la:
v+, 340+ 20

duoc truc tiép tr Ala: fy =

Tan sd cua song nay ma A ghi nhan duoc la: f, =

fi= f, = 31,88 = 33,755 kHz.
v 340
4.5. Giai: Chon A. 1207 Hz.
Theo cong thirc Dople ta co f = ) f = ——ﬁq—-i 136 = §i| 136 = 1207
V—v 340 - 20 32

PE KIEM TRA PE NGHI CHUONG III
Thai gian 20 phut

1. Tra léi: Chon C. Song ngang la song co dao dong vudng goc vai phuong truyén
song, song doc la song c6 dao dong doc theo phurong truyén song.
2. Traloi: Chon D.
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3. Tra loi: Chon A Bude song.

2n
. thi A@ s¢ bang 5 > ~Tm

IJ|‘,“-‘

4. Traloi: Chon B. Taconcu d =

S. Tra loi: Chon D.

6. Tra loi: Chon . |d) - dy|=nA:n=0.1,2, ..

7. Tra loi: Chon .

8. Tra 1oi: Chon C. Bién do song tong hop bang hai lan bién dd mdi song. ¢on
cuomg do do ti 1¢ voi binh phuong bién do sé bang bon lan cuong dO mai
song thanh phan.

9. Tra loi: Chon (. phy thuge vao tan sé va bién do.

10. Tra 10i: Chon B. tan so.

1. Traloi: Chon B.v=02: T=10.A=v.T=2m

2.
Hai diém gan nhat nguoc phala:d=35 =1 (m)

12. Tra loi: Chon A. DO dai buoce song la: A = 7= 55 = 0,7m.

hY

. v v 5 . .l X . t
Phuong trinh song co dang: u = Asm?n[? —‘] = Asin|2x—-2%—

D¢ 1¢ch pha giira hai diém co toa do x, va x, & cliing mét thoi diémt la:

X, = X.
Ap = 2n
, 4 4 : . " b " i a . X|=X>» T
Biét A@ nho nhat la 3. Vay gia tri nho nhat cua hiéu x; - x: la: 2n ik =3
A 07
X — X537 3 =”§"~=0.233m

. ; 5 s : A3
13. Tra loi: Chon A. Trén doan thang PQ, hai cuc dai giao thoa cach nhau 5 == 5

= 1,5m. Tai trung diém cia PQ luén IU(:)n co mot cuc dai; tir trung diém :fly
B33 133 R T —
g o 4.55. Véay moi bén ¢ 4 cyc dai nira,
téng cong 1a; 2 x 4 + 1 =9 cyre dai.
14.Tra loi: Chon B.

t¢i hai diém P va Q ¢6 ———

S bung chinh béing s6 biii song, vay /=n

% n n.40 = 0.9m . Viyn=9

2f  2.200
15. Tra loi: Chon C.
Nguon am di ra xa nguai nghe. vy tan sd am nghe duge tinh theo cong thire:

=

fe =970 Hz

\x+\zs
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Chuong 11. DAO DONG DIEN TU - SONG DIEN TU
Chu dé |. DAO DONG DIEN TU.

I. BAl TAP MAU

1.1. Cho mach dicn nha Hhinh 1.1 C - 200 pk:
L= 0.5mll: ¢ = 1.5 V. lay © = 10. Tai
thor diem t — 0. Khoa K chuveén wr (1) sang
(2). 1hiét lap bic¢u thire sur phu thuoc cua '(_‘[ - L

O 7-.

Po

dign tich trén tu C va cuong do dong dién
i trong mach vao thoi gian,

Giagi. KhiK o)t Ccodién tich: Hinh 1.1
Q, =€ ¥ =016 1.5= 3.0 C.
Khi K chuy ¢n sang (2) thi trén mach 1.C ¢o dao dong dién voi tan so goc:
I
Jic
Bicu thie cua dién tich ¢ trén t C o thoi diém t co dang:
q  Qosm(ot+ o) = Q.sin(10 @)

O thoi dicm t - 0. g ¢o giatri cue dai = Q.. nghia la:

0 =10 \I(l = I(Jn(rid’s)

: n
Qs = Que2p=75.

Bicu thie cua ;g = 3.10 "sin

= T .

Bicu thire cuong do dong dién 1 trong mach vao thoi gian.
dq

i :_r =q'(1) =0Qucos(mt + @)
(t

=10'13.10 "cos

107wt + ~-](()~ 310 'sin (10"t ) (C)

1.2 Mot mach dao dong gf‘wm mot tu dign C = SOuF va mot cudn day cé do tr

cam L = Smll.

a) Coi dién tro thuan cia cudn day khong dang ké.
Hay tinh nang luong toan phan cua mach dién va dién tich cue dai trén ban
tu dién Khi hicu dién thé cue dai trén t dién hf’mg 8V. O thoi diém ma hiéu
dién the trén 1 dién bang 4V, hay tinh nang luong cua dién truong, nang
lwong cua tr hudng va cuong do dong di¢n trong mach.

byNeu cudn day ¢o dién tro R = 0,1 Q thi dé duy tri dao dong di¢u hoa trong
mach vai hi¢u dién thé cue dai trén tu dign van bang 6V thi phai cung cap
cho mach mot nang lugng ¢ cong sudt bang bao nhiéu?

Giai:

a) Nang lugng toan phan cua mach dao dong bang nang lugng cyc dai cua

dign traong oty dién
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13.

1.4*,

112

(‘l
W = =16.10 ).

Dién tich cuc dai trén ban tu dién héng: Q,=Cl=4.107¢
Khi hi¢u dién thé trén tu dién u = 4V, nang lugng cua dién truong la:

P
Wy=5Cu =4.10" ).
Con nang lugng cua tir truomg bang: W, = W - W= 12.10 ' J.

Bl )

; i _

Ta biét: W, :—l.i“.u'r doi= = (0,693 A.

b) Vi co dién tro, nén dao dong trong mach ti’it dan (do toa nhi¢t & dién trg).
Pé duy tri dao dong diéu hoa phai cung cap cho mach mot nang lugng co
cong suat du bu vao phan nang lugng hao phl do toa nhi¢t (hi¢u tng Jun)
trén dién tro, phan nay c6 cong sudt P = RI°. Khi da cung cap ning luong

I I
dota C(')E Cu; =5 LI, suy ra CU” = LI* v&i U, | la cac gia tri hiéu dung,
3 C ¥ ] R X -
Tudo: I'=7U,vaP=RI"= i o M Wi
L L. 2L
Thay séta duge P 232.107 W =0,032W.

Tu dién trong mach dao dong LC c6 dién dung SOnF. Dao dong dién tir
trong mach co tan so f = 4000Hz. DBJ tu cam cua cudn day trong mach dao
dong nay la:
AL = 356Mh. B.L =31,7mH.C.L = 106 mH. D.I. = 224mH
Tra loi: Chon B.
| Giai
I
Theo cong thac f = suy ra
27V LC
I I
L=42fC “aal10°s5.10° 0037 (H)
Vay d¢ tu cam cua cudgn day la L = 0,031H = 31,7 mH.
M4t mach dao dong dugc tao boi mét cugn cam thuan L va hai ty C,, C,.
Khi L n01 voi neng C,, thi tan so dao dong riéng cua mach 1a f| = 3MHz
Khi L ndi vai riéng C, thi tan so rleng cua mach la f; = 4MHL Tan 56 dao
dong riéng cia mach, khi L mac ndi tiép vai C, roi lai ndi tiép véi C,, la
A.f=24MHz. B.f=48MHz. Cf=36MHz. D.f=5MHz
Tra loi: Chon D.
Giai
Ta co khidung C: fl: = ,I khi dung C,: f:= —Lﬂ—
47°LC, " 4%’LC,
I I | I | 5
£ 41 sz . = F
' 4L |c, C,) 4nLC
Dodo: = +f;=3"+4=5"
f=5MHz



Il. BAI TAP AP DUNG

1. BAI TAP TU LUAN

1.5 Mot mach dao dong Enm mot tu dién C = 0.1pk va mot cudn cam 1 10
. Gia su. o thoi diém ban dau cuong do dong dién la cuce dai va bang
0.01A. Tim bicu thace cua cuong do dong dign. cua dien tich trén ban tu va
hi¢u dién the gitra hai ban tu.

1.6. Cho mot mach dao dong dien ta gom mot tu dign co dien dung C — 5 pb va
mot cuon thuan cam ¢6 do tr cam L. = 50 mH.

a) Xac dinh tan s6 dao dong dién o trong mach.

b) Tinh nang lrong cua mach dao dong khi biét hiéu dién thé cuc dai trén tu
dien la6V.

¢) Tim nang luong dién truong va nang luong tr truong trong mach khi biét
hiéu dién thé trén tu dién la 3V. Tim cuong do dong dién 1 khi do.

1.7. Mot mach dao dong gfml mot tu dién co
dien dung C = 25 pF va mot cude day
thuan cam ¢o hé sd tw cam L = 10°'H
(Hinh 1.7). Gia str ¢ thoi diem ban dau Cor L
cuong do dong dién dat cuc dai bang
S50mA. Tim biéu thic cuong do dong
dién. biéu thuc dién tich trén cac ban tu
dién va biéu thire hiéu dién thé gitra hai
ban tu dién.

1.8. Mot mach dao dong gf)m mot tu dien C = 0,5 puF va mot cudn day ¢o do tu
cam L = 5 mH.

a) Coi dién tro thuan cua cudn day khong dang ké. Hay tinh nang lugng toan
phan ctia mach va dién tich cuc dai trén ban tu dién khi hi¢u dién thé cuc
dai trén tu dién bang 10V. O thoi diém ma cudng do dong dién trong mach
i =2.10 A, hay tinh nang lugng cua dién truong, nang lugng cua tir truong
va hiéu dién thé trén tu.

b) Néu cudn day co di¢n tro R = 0,1 €, dé duy tri dao dong diéu hoa trong
mach v&i hiéu dién thé cuc dai trén ty ‘dign van bang 10 V thi phai cung cap
cho mach mot nang lugng 6 cong suat bang bao nhiéu ?

1.9. Mot mach dao dong gf)m mot cugn day c¢o do ty cam L. = 1,6.1 0 'H va mot
tu dién C = 8 nF.

a) Tinh chu ky dao dong riéng cia mach va budc song caa song dign tir cong
huong véi mach.

b) Vi cudn day co di¢n trg, dé duy tri mét hig¢u dlt;n thé cuc dai Uy =5 V trén
tu dién, phai cung cap cho mach mdt cong suat P =6 mW. Tim dién tro cla
cudn day.

1.10*. MGt mach dao dong duoc tao boi mot cuon cam thuan L va hai tu C,, C,.
Khi L. nm voi riéng C, thit tan so dao dong riéng cua mach 1a f; = 2MHz.
Khi L ndi voi rieng C, thi tan s6 rieng cua mach la fy = SMHz.

a) Khi cudn cam 1. noi voi ca hai tu mac song song. thi tan so dao dong riéng
cua mach la bao nhiéu?

b) Tim tan s6 dao dong riéng ctia mach. khi L mac ndi tiép vai C, rdi lai ndi
ticp voi C,,

Hinlh 1.7
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2. BAI TAP TRAC NGHIEM

1.11.

1.12.

1.13.

1.14.

1.16.

1.17.

1.18.

1.19*%,

114

Mot mach dao dong ly tuomg (tire la o R = 0) duoc tao boi mottu C - 10 1 va
mot cudn thuan cam L. = 25mH. Tan sb goc o cua dao dong riéng cua mach 13
A.® =2.10" rad/s. B.w=4m.10" rad/s.
C.®=4.10" rad/s. D. o = 8n.10% rad/s.
Mot mach dao dong dién tu L.C gﬁm cudn day thuan cam ¢o do w cam
L =2 mH va t dién ¢6 dién dung C = 0.2 pk. Biét day dan co dién tro
thuan khong dang ké va trong mach co dao dong dién tir ricng. Lay n -
3.14. Chu ki dao dong di¢n tir riéng trong mach la
A.628.10"s  B.1256.10"'s.  C.628.10 s, D.12.56.10 s
Mot tu dién ¢o dién dung 10pF duoc tich dién dén mot hi¢u dién thé sac
dinh. Sau d6 ndi hai ban tu dién vao hai dau mot cudn day thuan cam ¢o do
tu cam IH Bo qua dién tro cua cac day noi. 15\ 7 = 10. Sau khoang thoi
gian ngin nhét la bao nhiéu (ké tr lic ndi) dién tich trén tu dién ¢o gid tri
bing mot nira gia tri ban dau?

| 3 o I
A% - 200 & 1200 > Dm-
Mot mach dao dong g@um mot cudn cam ¢o L = ImH va mot tu dign ¢o
C = 0,IpF. Chu ki dao dong riéng cua mach la:
A.228.10"s. B.528.10°s.  C.3.28.10°s.  D.6.2810 s
Mot mach dao dong khi dung ty dién C, thi tan so riéng cua mach la £, = 30
kHz, khi dung tu dign C- thi tan so riéng cua mach la f, = 40 kHz. Khi
mach dao dong trén dung hai ty C, va C, ghep song song thi tan s6 dao
dong riéng cua mach la:
A. 35 kHz. B. 24 kHz. C. 50 kHz. D. 38 kHz.
Trong mach dao dong dién tir LC. néu dién tich cuc dai trén tu dién la Q,
va cuong do dong dién cuc dai trong mach 1a I, thi chu ky dao dong di¢n tir
trong mach la

Q _ gy

A T=2n I - B.T=2xLC. C.1 —27:6:. D. T =2rQ,l,.
Mot mach dao dong LC co dién tra thuan khong dang ké, tu dién co dién
dung 5u. Dao dﬁmg dién tir‘ riéng (tu do) cua mach l( vOi I{it‘;ll dién thé
circ dai ¢ hai dau ty dién bang 6V. Khi hiéu di¢n theé o hai dau ty di¢n la
4V thi nang lugng tir trudong trong mach bang
A.107° ). B.5.107" ). C. 9107 J. D.4.10 ).
Cho mot mach dao dong dién tr g(’am mot tu dien co dign dung C = 5 pF va
mot cuon thuan cam ¢o do tir cam L. = 50 mH. Biét hi¢u dién thé cuyre dai
trén tu dign la 4V. Chu ki dao dong va nang lrong cue dai trong mach la:
A.T=3810": W=5.10"J, B.T=3.1410"s: W=4.10"
C.T=28.10" W=14.107%). D.T=23110"%:W=9.10".
Mot mach dao dong gém mot tu dién C = 0.5 pb va mot cudn day ¢o do tu
cam L = 5 mH. Hiéu dién thé cuc dai trén tu dién bang 6V. Cuén diy co dién
trd R = 0,1 Q. dé duy tri dao dong diéu hoa trong mach vai hiéu dién thé




1.20.

1.21.

1.23.

1.24.

1.25.

1.26.

A. W, = 40.10°(J); W,
C. Wy = 36.10°(J)y: W, =3210°0J). D.W, =36.10°0); W, =3,1.10°(J).

cwe dai trén ty dign van bang 6 V thi phai cung cap cho mach mot nang
lirong ¢o cong xu it hdnL
A P-2810"W, B.P<38.10"'W.
C.P=4810"W, D. P=18.10"'W.
MOt mach dao dong dign tu gfnn mot tu dien ¢co dign dung C = Spk va mot
cuon thuan cam co do tu cam [ S0 mil. hicu dign thé¢ cuc dai trén tu dicn
la 10V Tan so cua dao dong dign tu va nang luong cua mach dao dong la
A F=318Hz22 W= 910 ). B.f=418 Hz: W= 15.10 ")

f=518 Hz: W= 3.10 " J. D. =318 Hzy; W= 25.10 " J.
Mot mach dao dong gﬁm mot tu dien ¢o dien dung C va cuon day thuan cam
|.. Biét bicu thic cua cudng do dong dién qua mach i = 4.10 “sin(2.10t). Cho
do trcam L= 10 'H. Biéu thie cua hiéu dién thé gitra hai ban tu la:

A.u = 80sin(2.101) (V). B. u = 80sin(2.10°t - 3 ) (V).

C.u=10%in(2.10't) (V). D.u=10 "sin(2.10t +— ) (V).

MOt mach dao dong gf‘m] maot tu dién co dign dung C va cudn thuan cam 1.
Biét biéu thire cua cuong do dong dien qua mach i = 4.10 sin(2.1071).
Di¢n tich cuc dai trén tu la:

AO=10"C. BQ=4.10°C. €.0,=2.10C D.O.=810C
Cho mot mach dao dong dién tir gom mot tu dién co dién dung C = 5 pF va mot
cudn thuan cam ¢o do tr cam L = 20 mH, dién ap cue daitrén tu dién la 3V.
Nang lugng tir cua mach dao dong khi hi¢u dién thé trén tula 1V la:

A W=1510"]. BW=210"J. C.W=3.10"). D.W=4.10"J.
Mach dao dong L.C ¢6 hi¢u di¢n thé cue dai trén tu la U, = 6(V). dién
dung tuy € = 2pF. Nang lugng cua mach dao dong va niang lugng tur
trromg khi hiéu dién thé gitahaibancuatulaU = 2(V)la:

32.10°(J). B. W, = 38.10°J), W, =30.10°().

Cho mét mach dao dong LL.C. Cho biet: khi t = 0, thi di¢n tich Q, cua tu lon hon
0 va cuomg do dong dien qua mach 1, = 0. l’hucmg trinh dao dong cua mach la:

A.q = Q,sin (ot *?,‘) 1= -Q,w cos (ot +735 )
B. q=Q, cos (ot): 1 =+Q,m sin (wt).
).

o3

C.q=Q,sin(ot -3 2 )i = Quo cos (ot -

D.q=Q,cos(mt)1=-Q,msin ((1)1)

Mot mach dao dong dién tir L.C gom cudn day thuan cam ¢6 do ty cam L
khong doi va tu dién cé dién dung C thay doi dugc. Biét dién tro cua day
dan la khong dang ké va trong mach ¢o dao dong dign tur rieng. Khi dign
dung ¢6 bié tri C, thi tan sf} dao dong riéng cua mach la f,. Khi di¢n dung
¢o gia tri C; = 4C; thi tan s6 dao dong dién tir riéng trong mach Ia

f
A. I_»:hﬂ. B i_‘ = f,. (,_f:—_:"l

rqf—“

D. ;=



1.27.

1.28.

1.29.

1.30.

1.31.

1.32.

1.33.

1.34.

1.35.

1.36.

116

Mot mach dao dong LC c¢6 dién tro thuan khong dang ké. Dao dong dién tir
riéng (tr do) c;ixa mach 1.C ¢o chu ky 2.0.10™ s. Nang luong di¢n truong
trong mach bien doi dieu hoa voi chu ky la

A.05.10"s.  B.4,0.107"s. C.2040™"s D. 1.0.10 's.

Mot mach dao dong gom mot cudn cam c6 L = ImH va mot w dién ¢o
C = 0,1uF. Tan sb riéng cia mach co gia tri nao sau day:

A.1,6.10" Hz. B.16.10'Hz.  C.3.2.10'Hz. D.3.2.10" Hz.

Mot mach dao dong gf)m mot cudn cam co L. = 4mH va mdt wu dién ¢o
C = IpF. Chu ki dao dong riéng cua mach co gia tri nao sau day:

A. 4.107s. B.2.107s. C.3.107 s. D.6.107 s.

Mot mach dao dong dugc tao boi mét cudn cam thuan L va hai tu C,. C,. Khi
L ndi vai riéng C,, thi tan sb dao dong riéng ciia mach la f, = 4AMHz. Khi L ndi
vdi riéng C, thi tan so riéng cua mach la f; = SMHz. Tan s dao dong riéng
ctia mach, khi L méc ni tiép vai hé hai tu C, song song voi C», la

A.f=2454 MHz. B.f=64512MHz. C f=3,1235MHZ. D.f=5MHz
Mot mach dao dong khi dung tu dién C, thi tan s6 riéng cua mach la f, = 30
kHz, khi dung tu dién C, thi tan s riéng cia mach la f; = 40 kHz.

Khi mach dao dong dung hai tu C, va C, ghép ndi tiép tan sé dao dong
riéng cua mach la:

A. 35 kHz. B. 24 kHz. C. S0 kHz. D. 38 kHz.

Mot mach dao dong dién tir gom mot tu dién co dién dung 0,125 pF va
cudn cam co do tu cam SOuH. Dién tro thuan ciia mach khong dang ké.
Hiéu dién thé cuc dai giira hai ban tu dién 1a 3V. Cuong do dong dién cuc
dai trong mach la

A.7,5V2A. B.7,5J2mA.  C.0.I5A.D. 15mA.

Mach dao dong LC gom tu dién c6 dién dung C = 0,01 uF va cudn cam véi
do ty cam L = 2uH = 2.10°H. Hiéu dién thé cuc dai o hai dau ty dién la
U, = 1,5V. Cudng d¢ hiéu dung cua dong dién chay trong mach dao dong la:
1 = 0,015A. B.I = 0,055A. C.I = 0,075A. D.I = 0,11A.

Mot mach dao dong gf‘)m mot tu dién co dién dung C va cugn cam L. Di¢n
trd thudn coa mach R = 0. Biét biéu thic cua cuong do dong dién qua
mach i = 4.107%sin(2.10’t). Dién tich cyc dai cua tu.

XK.O,=10"°C B.Q,=4.10°C. C.Q,=2.10°C. D.Q,=8.10"C.

Cho mdt mach dao dong dién tir gom mat tu dién co dign dung C =5 puk va
mot cudn thuan cam co do ty cam L = 50 mH. Biét dién ap cyc dai trén ty
dién 1a 6V. Tim nang lugng di¢n truong trong mach khi biét hi¢u dién thé
trén tu dién la 4V. Tim cuong do dong dién i khi do.

A.Wg=5.10"); i=581.107A. B.W4=4.107J;i=4,47.10° A.
C.W4=14.10"J;1=3,35.10"A. DW,=4.1071; i=247.10" A.

Mot mach dao dong gf)m mot tu dién cé dién dung C va cu¢n cam L. Dign tro
thuan cia mach R = 0. Biét biéu thirc cua cuomg do dong dién qua mach
i = 2.107%sin(2.10"t). Cho C = 10°F. Biéu thirc cua dién ap gitra hai dau
cudn cam co dang:



A Hsirl(ﬁ_l(fl)(\/)_ B.u l\'in(Z.Iﬂ‘H ) (V).

ro |3

Cou=10"in2.101) (V) D.u=10%in(2.10t+ =) (V).

tal A

1.37. Mot mach dao done dien wr g(‘nn mot tu dien co dien dung C = 5 pub va mot
cuon thuan cam ¢o do trcam 1. = 50 mH. Biét dién ap cuc dai tren tu dign la
6V. Tim hi¢u dién the trén tu dién khi cuomg do dong dién i = 4.47.10 ° A
AU =1V. B.U=2V. L. L=3V. D. U=4V,

1.38.  Cho mot mach dao dong dién tr gf‘rm mot tu dien ¢o dign dung C = 5 puF
mot cudn thuan cam ¢o do tr cam. Biét hi¢u dién thé cue dai trén tu dién la
4V. Nang luong dién truong va nang lwong tir truong trong mach khi biét
hiéu dién thé trén ty dién la 2V la:

A. Wa=5.10"0; W, =4.107"J. B. Wy=4.10""J; W,=5.107).
C.Wy=14.107); W,=5.10"). DW,=4.10"); W,=3.107J.

Cha dé Il. PIEN TU TRUONG, SONG PIEN TU
I. BAI TAP MAU ~

2.1, Mot mach dao dong g6|11 mot tu C = 32 pF va mot cudn thuan cam, co6 do
tu cam L bién thién lién tuc duoc tir L, = 2uH dén L, = 162uH. Vi mach
nay 6 thé thu dugc cac song dién tir trong khoang tan s6 nao?

Giai:  Khidung cudn cam co L, .tan sd thu duoc la:

Taco: f ] | !
d CO: = — — = "y
"2 JLC 20200 “x32.00 ¢ 27810
10’ :
Vay: fi=——=199.10"~20.10° = 20 MHz
' 167

Khi dung cuon cam c¢o do tu cam L,
]
DoL; =8iL, nénX,=9), vaf,= 9 f

£ 20

Viy =9 =3 ~2.2MHz

2.2. Mot mach dao dong gf)m mot tu dign C va mot cudn cam L; gia trj cua

dién dung C va d0 tu cam L ¢6 thé thay ddi dugc.

a) Pi¢u chinh L va C dé L =15.10"* H va C = 30 pF, hay tim tan s6 dao dong
cua mach.

b) Mach dao dong nay duge ding trong mot may thu vo tuyén. Khi cudn cam
c6 do twr cam L = 1 pH, muén "hf’lt“‘ duoc song vo tuyén co bude song A =
25 m thi tu dién phai c6 dién dung bang bao nhiéu?

¢) Cho biét tu dién ¢o dién dung co thé thay doi tir 30 pF dén 500 pF.
Mudn may thu co thé “bat” duge cac song tir 13m dén 31m thi cudon cam
phai ¢ do tu cam L. nam trong pham vi nao ?
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Giai

I
a) Tu cong thirc: T, = 2n VLC = T suyra fo= =7.5.10" Hz = 7.5 MHz.

0 21dLC
b) Tir cong thire tinh bude séng cua song dién tir ma may can thu
A = 2ncVLC (1)
2
syt C=pao = 176.10"* F = 176 pF.
2
. foake T s p)
¢) Ta lai co: L AnlcC (2)

Tir (1) ta thay bude song thu duge A 1a nhé nhat (bang 13 m) khi L va C ¢6
gia trj nho nhat (L = L, va C =30 pF), va A ¢o gia tri lon nhat (bﬁng 31
m) khi L va C c6 gia trj lom nhat (L = Lax va C = 500 pF). Nhu vay, dé tim
Lmin ta thay vao (2) C=30pFvaA =12 m,suyra L, = 0,16 mH.
Dé tim L, ta thay vao (2) C =500 pF vaA =31 m, suy ra L, = 0,54 mH.
Nhu vay d§ tur cam cua cugn cam cua mach dao dong phai co gia tri
0,16 mH < L < 0,54 mH.

2.3. Mot mach dao dong dién tir c6 tan s6 f = 0,5.10°Hz, vian tdc anh sang trong

chan.khong ¢ = 3.10%m/s. Song di¢n tir do mach do phat ra ¢6 budce song la

A. 6m. B. 0,6m. C. 60m.. D. 600m
Tra loi: Chon D. Ta c6 song dién tir do mach do phat ra c6 budce song la
10°
= E=3—06 =600
f 0,5.10

2.4. Mach dao dong cua mt may thu vo tuyén dién v&i cudn cam co do ty cam
L = 2.19‘5}1. Hoi phai diéu chinh ty dién cua mach cé dién dung la bao
nhiéu dé bat dugc song dién tir c6 budc song 250m.

A.C=18puF. B.C =258pF. C.C = 12 pF. D.C = 880pF.
“Tra loi: Chon D.

. Giai
— Ap dung cong thurc tinh tan sb cua song dién tir can thu:
¢ 3.10
f=> =50 = 1:2.10°(Hz) = 1.2 (MHz)

— Tan s trén dung bang tan s6 dao dong dién tir riéng cta mach dao dong
LC cua may thu. Tir do suy ra:

1 |
C=a0 L ~ar12.1022.10°

= 8,8.10"'"° (F) = 880pF.

II. BAI TAP AP DUNG

1. BAI TAP TU LUAN |

2.5. Mot mach dao dong mét cudn cam thuan L = 10°H va mot tu co dign dung
C c6 the bién thién mgt cach lién tyc tir C, = 100 pF den C, = 6400 pF.
V6i mach nay ¢é thé thu duge cac song dién tir trong khoang budc song nao?
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2.0.

2.7,

Mach dao dong cua mot may thu thanh gfrm cuon day ¢o do trcam | -
S0 Tt dién ¢o dien dung € = 2,10 *F. dién tro thuan R - 0. Hay cho
bict may do thu duoe song dién tir ¢o buac song bang bao nhiéu ? Truong
hop ¢ dao dong trong mach. khi hi¢u dién the trén hai ban tu di¢n la cuc
dai va co gia trr bang 12V thi nang luong tu truong trong cuon day va tong
nang luong cua mach ¢o 1_11 tri hdni, bao nhi¢u? Cho van toc anh sang
trong chan khong hdl]&_ 3.00%m/s o = 10.

Mach dao dong d¢ bat tin hi¢u cua mot may thu vo tuyén gom mot cudn
cam ¢O hé so o cam 1. = 2 va mot t ¢o dien dung ¢o the bién thién tr
[ Opl dén S00pl-

a D¢ bat duoce lan song 1om. phai dat tu C o gia tri nao?

2.8.

20",

b Mach nay ¢o the thu dugc cac song dien t trong khoang bude song nao?

Mach dao dong d¢ bat tin hicu cua mot may lhu VO Iuwn an mot tu ¢o
dien dung C = 30 pF va mot cuon cam, ¢o he sotrcam L =12 puH may ¢6
thé bat lan song bao nhic¢u?

Mot mach dao dong cua mot may thu vo tuy én dién gom cuon cam L, khi
dung voi tu dién C, thi tan sO riéng cua mach la f, = 30 kHz, khi dung voi
tu dién C> thi tan so riéng cua mach la t, = 40 kHz.

a Khi mach dao dong dung hai tu C; va C, ghép song song thi tan so dao

dong riéng cua mach va budce song may thu sé thu dugce la bao nhiéu?

b Khi mach dao dong ding hai tu C, va C, ghép ndi tiép thi tan s6 dao dong

ricng cua mach va bude song may thu s€ thu dugc la bao nhieu?

2. BAITAP TRAC NGHIEM

2.10.

2.12,

2.13.

2.14.

Mach chon song cua mgt Radio co tu dién C =I1pF. Tim gia tri cua do tu
cam L d¢é no thu duoc bude song 60m.

A.L=3mH. B. L=10mH C. L= ImH D L = 224mH,
Mach dao dong dé bat tin hi¢u cua mot may thu vo tuyén gom mot cudn
cam ¢o hé s6 tu cam L = 2uH va mot tu ¢6 dién dung ¢6 thé bién thién tir
10pF dén S00pF. Dé bat dugc lan song 16m, phai dat tu C o gia tri

3

160 320
A.C=320pF. B.C=—5 pF. C.C=T5pF. D.C=160pF.

Mot mach dao dong gom mét cudn day ¢o do tu cam L thay doi va mot tu
dién ¢o dign dung C = 5pF . Mach trén hoat dong thich hqp trong dai song
gitra hai budc song tir 188.4m dén 600m. Do tu cam cuia cudn day bién
thién trong khoang nao?
A.0,1mH dén 60mH. B. 8mH dén 65mH.
C. 18mH dén 50mH. D. 2mH dén 20mH.
Mot may dinh vi vo tuyén ndm cach muc tiéu mot khoang nao do thi phal
va nhén dlr(,n. tin hiéu phan hoi tro vé tir myc tiéu sau khoang thoi gian
bang 5.107's Tinh khoang cach dén muc tiéu khi do.
A. 30km. B. 60km. C. 75km. D. 80km.
Mach dao dong dé bit tin hi¢u cia mot may thu vo tuyén gobm mot tu co
dién dung C = 20 pF va mot cudn cam, ¢6 hé s6 tw cam L = 5 pH, may nay
co lhe bat lan song:

A=113m. B.A=1885m. C.A=34m. D.A=573m
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2.15.  Mach chon song cua mét Radio ¢o cudn day I = ImH. D¢ no thu duoc
budc song 100m thi gia tri cua dién dung cua tu la:

A.C = 18uF. B.C =278pF. C.C=12puF. D.C = 102nF

2.16. Mach dao dong cuia mét may thu vo tuyén dién gom mot cudn cam co do
cam L. = 40pH voi dién tro khong dang ké va mot tu dién diéu chinh dugoc.
Hoi dé bat duge cac song vo tuyen dién co bude song tir 20m téi 140m thi
dién dung cua tu dién phai co gia tri trong khoang nao?

A. Tur 1,82pF dén 48 pF. B. Tir 2,82pF dén 138 pF.
C. Tir 1,36pF dén 248 pF. D. Tir 34,2pF dén 380 pF.

2.17. Mach dao dong gébm cudn cam thuan L = 10 °H va tu ¢6 dién dung C ¢o
thé bién thién mot cach lién tuc tir C,, = 100 pF dén Cy, = 6400 pF. Vai
mach nay ¢6 thé thu duoc cac song dién tir trong khoang bude song
A.tird, = 6m met dén A, = 481 mét. B. tir &, = 3 mét dén A, = 24 mét,
C.tird; =210 mét dén 2, = 16m.10™* mét. D. tir A, = 10 métdén 2, = 8.10 *me

2.18. Mot mach dao dong gom mét cudn day c6 d tu cam L thay doi va mot ty
di¢n co dign dung C = 5pF. Mach trén hoat dong thich hop trong dai song
gira hai budc song tir 120m dén 480m. Do tu cam cua cudn day bién thién
trong khoang nao? ‘

A.0,ImH den 60mH. B. 8mH dén 65mH.
C. 18mH dén SOmH D. 0,556mH dén 20mH

2.19. Mot may dinh vi vo tuyén nam cach muc tiéu 60km nhan dugc tin hiéu
phan hi trdr vé tir myc tiéu sau khoang thoi gian bang bao nhiéu?
A.4.107%s. B.6.107". C.2.10%. D. 10",

2.20. Mach dao dong dé bat tin hiéu cia mot may thu vo tuyén gom mét tu cé
dién dung C = 107 pF va mot cudn cam, co6 hé ) ty cam L = 30 pH, may
nay c6 thé bat lan song:

A.A=513m B.A=2885m. C.A=425m. D.A=10324 m.

PE KIEM TRA PE NGHI CHUONG 1V

1. Khindi vé dao dong dién tir trong mot mach dao dong. Piéu khang dinh nao
sau day la khong dung?
C. Dién tich trén cac ban cuc cua tu dién bién thién diéu hoa theo thoi gian.
D. Cudng d§ dong dién trong mach bién thién diéu hoa theo thoi gian.
E. Dién ap giira hai ban cua tu di¢n bién thién di¢u hoa theo thoi gian.
F. Nang lugng dién truong va néng lugng tur truong bien thién dieu hoa theo

thoi gian va tong cuia ching bao toan.

- A Giira hai mach dao dong xuat hién hién tuong cong huong, néu cac mach do co:
A. Tan s6 dao dong riéng bing nhau. B. Dién dung bing nhau.
C. D0 ty cam bf’mg nhau. D. Dién tro brfmg nhau.

3. Chu ky dao dong dién tir ty do trong mach dao dong L.C dugce xac dinh boi
hé¢ thirc nao sau day?

L 2 C —
A T=2wl=. B T=—t.. TzE'ﬁJl:. D. T=24%JLC .

C vLC



10.

1l

12.

Mach dao dong L.C. So vai hicu dién the gitra hai ban cuce cua tu thi dong
licn dao dong tren mach luon luon:
\. cung pha, B. som pha n/2,

. tr¢ pha /2. . ¢o do lech pha . tiy theo cac dicu kién dau
Vot mach dao dong dién tr LC gom tu dién ¢6 dién dung C va cuon day
huan cam ¢o do ty cam L. Biét day dan co dién tro thuan khong dang ké va
rong mach ¢o dao dong dién tr rieng. Goi Q.. U, lan luot la dién tich cue
tai va hicu dién thé cuc dai cua tu dien, I, la cuong do dong dien cuc da
rong mach. Biéu thire nao sau day khéng phai la bicu thac tinh nang luong
fien tir trong mach ?

| Q. L Q.
. W+ 3(‘1,1;. B. W:T &) \\'-—E‘I.I; D.W T
Jien truong xoay la dién truong
\. ¢0O cac duong suc bao quanh cac duong cam ung tu.
3. gitra hai ban tu dién ¢6 dién tich Khong doi.
. ¢O cac duong stre khong khép kin.
D. cua cac dign tich ding yén.
ach chon song trong may thu song vo tuyén dién hoat dong dua trén hién tuong:
A. cong huong dao dong dién tur. B. khic xa song dién .
(. giao thoa song dién . D. phan xa song di¢n tur.

Scng dien tir va song co hoe khong ¢o chung tinh chat nao duoi day?

A. Phan xa. B. Truyén dugc trong chan khong.

(. Mang nang luong. D. Khuc xa..

Chon cau dung.

4. song dién tir la song ngang. B. song dién tur la song doc.

(. song dién tir ¢6 ca thanh phan ngang va thanh phan doc.

D. trong chan khong, song dién tir 1a song ngang hoan toan, nhung trong mot
s moi trudmg, song o ca thanh phz“m doc.

Pé tim song co bude song A trong may thu vo tuyén dién, ngudi ta phai diéu

cunh gia tri cua dién dung C va do tu cam L. trong mach dao dong ctia may,

¢la van toe song dién . Giga A, 1. . C va ¢ phai thoa man h¢ thire nao”

= L - JLC
¢ 2xJLC = i B.2nVIC =Ac. C.2rVIC =2, D.—5—=2.
C l C

j >

Mot mach dao dong digén tr LC gém cudn day thuan cam c¢6 do tu cam L
kiong doi va ty di¢n co dién dung C thay doi dugc. Khi di¢n dung co gia tri
C tI]i lép s0 dao dong riéng cua mach la f,. Khi dién dung co gia tri C, = 4C,
th tan s6 dao dong di¢n tir riéng trong mach la

f f
A fy=2f B. f; = 4f, C.f=% D.f,=3
Vot mach dao dong khi dung ty dién C, thi tan so riéng cia mach la f, = 3 kHz,
kli dang tu dién C, thi tan so riéng cua mach la f; = 4 kHz. Khi mach dao dong
ding hai tu C, va C, ghép noi tiep tan so dao dong riéng cua mach la:
A 3 kHz. B. 4 kHz. C.5kHz. D. 6 kHz.
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13. Mach dao dong LC gam tu dign co dign dung C = 0,01k va cudn cam voi
do tr cam L = 2uH = 2,10 "H. Dién ap cuc dai o hai dau tu dién la U,
1,5V. Cuong do hi¢u dung cua dong di¢n chay trong mach la:

A.l = 0,015A. B.l = 0.055A. C.I = 0,075A. DI = 0.11A.

14. Mach chon song cua mot Radid co tu dign C =1pF. thu duge bude song 60m.
Gia trj cua do ty cam L la;

A.L = 3mH. B.L = 10mH. C.L = ImH. D.L = 22,4mH.

15. Mach dao dong gém cudn day co do ty cam L = 0,2mH va tu di¢n bién doi
dién dung cta nd co thé thay doi tir SOpF dén 500pF. Mach trén hoat dong
thich hop trong dai song gitra hai budc song tir:

A. 168m dén 600m. B. 188,4m dén 600m.
C. 176m dén 625m. D. 200m dén 824m.

TRA LOI BAI TAP AP DUNG CHUONG IV
Chii dé I. DAO PONG PIEN TU

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN

| 1
VLC 10 %10

Biéu thirc cua dong dién tong quat c6 dang i = I, cos (ot+¢ ).

1.5. Giai: Taco: o = =10° rad/s.

Vilict=0,i=1,=0,01A=10" A, nén l,cosp=1<> @=0.Taco:
i=107cos(10°) (A)
Biéu thirc cua dién tich trén ban tu dién: q = q, cos(wt + @).

B S Gk ol - ; : 5 .2 i A ! . I
Dién ap va dién tich cua cac ban cua tu bien thién cham pha hon dong dién 5

I ,
q = g, cos(mt - —g- ) = qosin(mt) voi D=y, = e,
q=10"sin(10° 1) (C)
q, _10°
U™ ——= =m0 = | (¥
¢ 107 e

Biéu thirc cua hiéu dién thé : u =% =0,1 sin(10°t) (V).

1.6. Giai

. C I ik )

3)THCO.(I)—E- _27'-' ETJL;E—“'IO-}~3!8HL
b) Lic dién ap cuc dai thi dong dién trong mach béng 0. Do do, nang lugng
dién tir trong mach das dong chinh bang nang lugng di¢n truong trong tu

: 2
dién khi hi¢u dién thé & tu dién la cuc dai va bang: W = gﬂ =9.10°J

F



¢ Nang lrong dien truong Khi hicu dien the tren w la 3V
U ‘
W, 5,10
I

Khi do nang lrong tr triromge la: W, W W, - 6.75.10 7).

oo I o o ; 2W. . .
laco: W, =3 tudosuy rat | : 5.196.10 - A.
1.7. Giai:
a) Lim bicu thire crong do dong dign.
Irong mach dao dong LC. dién tich g cua tu dign, cuong do dong di¢n 1 déu

il e, . " g b1 - . I
bicn thicn dicu hoa vai tan so goc: o

—— =2.10 rad/s.
_ VILC
Theodeba: t=0.1=1,=50 mA.

Pl 7 ; : l(l 3]

[acowm = =2.10 rad/s; Iy =Qw suy raQy=— =2,510 " C.
\W ®

Gia str dong dién ¢o biéu thire dang i

= 1. cos((mt + )
Tart =0thi i~

L = 1o = Lcoso == cosp =1 => ¢ =(.
Bicu thirc cudng do dong di¢n: i = 50cos (2. 0°t) (mA)

Bicu thuc cuong do dong dién cling ¢o the bicu dién dang sin

5()5|n[ JofpeS
2

(mA)
b) Biéu thire dién tich va dién ap trén cac ban tu dién.

. T . = . : . o - A ) = b
bi¢n ap va dién tich cua cac ban cua tu bién thién cham pha hon dong dién —
Biéu thirc cua dién tich tu dién: q=2,5.10"cos(2. 10't = = )(()
hoac q=2.5.10 "sin(2.107t) (C)).

1
i

Z 5 ; W " i o ¥ : ¥ n
Biéu thirc cua hi¢u di¢n thé gitra hai ban ty: u = ﬂ =100cos(2.10't -
1.8. Giui:
a)Nang luong toan phan cua mach dao dong:

wie B o 300 M0 55 008
2 8]

-

fién tich cuce dai trén ban tu dién: Q, = CU, = 5.10 °C.
Ehi cudong do dong dign i =

) (V).

rJ

2.10 A thi hiéu dién thé trén tu dién u, ta co
5 10%). =>W,=W - W,=24.10"°J

u= /' = J96 =9.798 V
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b) Vi ¢o di¢n tro nén dao dong trong mach tat dan (do toa nhiét O dién tro). Dé
duy tri dao dong diéu hoa phai cung cap cho mach mot nang lugng co cong
suat du bu vao phan nangy_ lugng hao phi do toa nh|¢! (hiéu g Jun) tren dign

tro. phan nay c6 cong suat P = RI°. Khi da cung cap nang luong do. ta co:
I

5 CUS=35 LI; = CU* = LI (U. | la céc gid tri hi¢u dung).

2 _CR
Tir do ta co: ]‘—f UlvaP =R U? CRU

=5.10™ W.
L 2L
1.9. Giai:
a) Tinh chu ky dao dong riéng cua mach va budc song:
T=2nJLC = 7.!.10_"5;1: v.T =2130m.
~ [}
b) Dién tro cua cuén diy. 1= —= E =5 10°"A =R=3 =0,120,

J“ I°

1.10*. Giai:
a) Khi cudn cam L noi voi ca hai tu méac song song.

1 |
Tircong thire: f== =
- T  xJLC

Ta suy ra: F:Tf:&n:l_.Cl
z =T; =4n"LC,
L loarle, +c, )—
v b
| 2° 29
Do d6: 7 =l,+l 5+
= @ (2.5 ]00
f = @_i - 1,857 MHz

J29

b) Khi cuén cam L ndi véi ca hai ty mic ndi tiép

Ta co: ff = ——
4n-L.C,
B |
4m°LC,
| | I I 3
2, 2 _ -
= . xC|+C1 meLYC =t

Do do: =14+ =22 +5 =29
f = 29 =5.385 MHz
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2.BAl 7 ‘AP TRAC NG IIII"\/I
111 T-a loi: Chon A Tu cong thuc: LCo = 1
I | |

lasuvra: o

JLC st.m N0 5.10
10
o= =21 0" rad/s
112 Tea livi: Chon D, 12.56:10
Cuki T=2rnJLC =2.3.14. 0.2 m 200 7 =12.56.10 *s
1.13. T-a loi: Chon D. <7 300 5
1.14. T-a loi: Chon D.
5 e - :
LIS*. T"raloi: Chon B. = }‘t => f =24 kHz
o W 0 o B . : ,.
1.16. T-a loi: Chon A. Vi - _)" :(—_:)( &= ?—- cvay T = 27JLC =27 £ Zn-(]‘z;
el o~ 0 0 1]

1.17. Ta loi: Chon B.5.10° ).

TicOW=Wy+ W, & W,=W- w(,-gi-’—-g—u—-—vsto“uﬁ 16)=5.10"J.

1.18. Ta loi: Chon B.
Cw ki dao dong T=2rVLC = 3.14.10 's
Lic hiéu dién thé cuc dai thi dong dién trong mach bé’mg 0. Do do. nang
lwng dién tir trong mach dao dong chinh bang nang lugng dién truong trong

Cie
tudién khi hiéu dién thé o tu dién 1a cuc dai va bang W = ~—2- 4107 3.

(l

2
V ¢6 dién tro nén dao dong trong mach tat dan (do toa nhiét & dign tro). Dé
diy tri dao dong diéu hoa phai cung cap cho mach mot nang lugng c6 cong
sut du bu vao phan ni’mg luong hao phi do toa nhiét (hi¢u (ng Jun) trén dién
tr, phdn nay co cong suat P = RI”. Khi da cung cap nang lugng do, ta co:

1.19%, 1ra 16i: Chon D. Nang luong toan phan cia mach dao dong: W =

I I
5 CU;=3 Llu = CU? = LI’ (U, I la cac gia trj hi¢u dyng).

—P =R. -(:y—h —P=18.10"'W.

J-

1.20. Tn loi: ¢ ln;m P ]

I
a)aco:m= Hl-ﬁ—_*)f:—:———- === = 318 Hz.

JILL 2n apLc mI0

by) .ic hiéu dién thé cuc dai thi dong dién trong mach bang 0. Do dd, ning
rong di¢n tir trong mach dao dong chinh bang nang luong dién truong
rong tu dién khi higu di¢n thé o tu dién la cuc dai va bﬁng
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. ].1
=Y 5500t
5]

1.21. Tra loi: Chon B. Tir cong thire vé tan so cua mach dao dong
| © o I
e = Lo’ 107a10"

- -5
Tisgh 1, e ey oY
d CC o 25'(} ;

W= =25 10" F.

Vay bicu thirc hi¢u di¢n the ¢ hai dau ban cuyre cua ty ¢o dang:

0= 80sin(2.10"- =) (V).

| . O . ”
1.22. Tra loi: Chon €. Ta co 5 LI; =—=Q; =LCI

2C
- "
=i Tommime = i
= Q, = 1, JLC X g =10,

1.23. Tra l&i: Chon B.
Luc hi¢u di¢n thé cuc dai thi dong dién trong mach bing 0. Do dd. ning
lugng dién tur trong mach dao dong chinh bang nang luong di¢n truong trong
CU;

L

tu dién khi hiéu dién thé o tu dién la cuc dai va hﬁng: W=—ot 2975 167 ],

Luc dién ap U =1V nang lugng di¢n tir trong mach dao dong Wy=—— = 2.510 “1.

[
(3]

I

I

Viy W, =W - W, =22510°J-2510°)=.2.10"
1.24. Tra loi: Chon C.
1.25. Tra loi: Chon D. Dat q = Q,.cos(ot + @)

. d .
1= = -Q,msin(mt + @)

Lict=0,q=0Q,> 0= Q.cosp = Q,do do cosp = | = ¢ = 2kn hay 0
t=0 i=1,=0>=-Q,wsing=0

Vay q = Q,cosmt va i = —Q,msinmt

1.26. Traloi : Chon D. f, :121

1.27. Tra 1oi : Chon D. 1,0.107'.
Nang lugng dién truong co chu ki bién thién bang1/2 chu ki dao dong nén
T'=05T=1,0.107.
1.28. Tra loi: Chon D.
1.29. Tria loi: Chon B.
1.30. Tra loi: Chon C.
a) Khi cuén cam L. ndi vai ca hai tu mac song song.
|

— i an |
I'tr cong thire: f = T- ==
21V LC
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[ o sus ra: — = =dm b —
I I
| I
- b 1(C, O, )= =
i f
. | I I 5"+ 4 1
o do: i ¥ — ==
: 51625 400

oo 200

= = 31338 Ny
V4 Jai
13LTralvi:Chon . = £ 40 3100 + 40" = 50 =>1 = 501z

1.32. Tra loi: Chon CTa dinh ludt bao toan nang lugng ta ¢o > g U s,

b |

i [C 0,125
it day suy 1 lyg, = Uy | & =3 |[——=0,15A
\ L \' 50

1.33. Tra loiz: Chon C. Ap dung cong thire (4.5) va (4.6). suy ra:

§

.= Q.ow=U,Coo=U,. |—
Vi

Vay cuong do hicu dung cua dong dién chay trong mach dao dong la:

i \/‘ \Iz.: 10

I-r()_(l?:s/\
RUUIETL RPYTIN - ——
134 Traloiz Chon € Tacos L= e =>Q, =LCl =
4. I(J 0,
-H.-— o _‘} ~
=g VL % =210 2.10°°C;

1.35. Tra loi: Chon B, Luc hiéu dién thé cuc dai thi dong dién trong mach bang 0.
Do do. nang lugng dién tir trong mach dao dong chinh bang nang lugng dién
truong trong tu dién Khi hi¢u dién thé o tu dién la cue dai va bang:

w=Y 910,
b,

- g~ . - - A - . ClJi _5
Néng luong di¢n truong khi hi¢u dign thé trén tyu 1la 4V: W, = =4.10").
Khi do nang lrong tr truong la: W, =W - Wy =510 *1

Li’ 2.W )
Taco: W, - = tir do suy ra: i - \I—l—_— =4.47.102 A
1.36. Tra loi: Chon B. Tir cong thire vé tan s cua mach dao dong
i e il 5 —"—: =2,5.10 "H
vLC Cuw’
o e ; 5.10 “4.10
laeo Uy=-—"= Lo = ————U— = |; My U =1V.
C 10



Vay biéu thire hi¢u dién thé & hai dau ban cue cua tu ¢o dang:
. ), I
u=1Isin(2.10 l+‘.2 ) (V).

1.37. Tra 1oi: Chon D. Lic hiéu dién thé cuc dai thi dong di¢n trong mach bang 0.
Do dé. nang lugng dién tir trong mach dao dong chinh bang nang luong di¢n
truong trong tu dién khi hi¢u di¢n thé & tu dién la cuc dai va bang:

W= E%JL-’=‘Z-',IC'" J.

Nang luong t truong khi i= 4.47.10°A: W, = %* 5.107°).

Khi do nang lugng tir truomg la: Wy =W - W, =4.10" J.

CLr l” W,
Taco: W, = T tur do suy ra: U = C =4V,

1.38. Tra 10i : Chon D. Lic hi¢u dién thé cuc dai thi dong dién trong mach bang 0.
Do do, nang lugng dién tir trong mach dao dong chinh bang nang lugng di¢n
truong trong tu dién khi hiéu dién thé o tu dién 1a cuc dai va bang;

__CUU_._

107,

C
Nang lugng dién truong khi hi¢u dién thé trén tu 1a2V: Wy = -‘l;— =10

Nang lugng tir truong khinay: W, = W - W,=3.10"J.

Chii dé I1. PIEN TU TRUONG , SONG PIEN TU

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
2.5. Giai: Khi ding cudn cam c¢o L va tu co dién dung C,, budc song thu dugce la:
A= 2mey10 ©x100x10 ° =27.3.10°x 10" = 61 mét
A = 6m mét
Khi ding cuén cam ¢6 L va tu c6 dién dung C, ,budc song thu dugce la A:
Ta co: Cz = 64C|
Budc song A lai ti 1€ vai can bac 2 cua C, nén
Ay =8.A = A, = 8.6m = 48n mét

2.6. Giai:
a) May do thu dugc song dién tir cé budc song
+f= L NP, 2nc VLC = 590m.

e’ f

Nang lugng tir truong trong cudn ddy va tong nang lugng ctiia mach

-
+Wy=35 CU;=1,44.10"J.
L Li’
Khido W,=—="=0.
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Suv o = W, + W, = 1.44.10 °).
2. 7. Giai:
a) e b duoc lan song 16m, phai @3t ty C ¢ via trj
L cong thie. A - QHC\[E
" 16°
AL TAx10x9x 1070 x2.10°
C= ﬁn ~35,5.107"%F = 35,5pF

b) Mach nay cd thé thu duge cdc séng dién tir trong khoang buac ~ong:

Vi 2n JLC, = 2032107107 = 20,1070 V20 = 28,110 m

e JLC = 212107510 = 2710 4 V10 = 2,107 m

Vay bude song trong khoang: 28.1.10° m < A < 2,107 m
2.8. Giai: Tir cong thie: A = 2re\JL.C

Tasuyra:  ~=2x3,14x3.10430.10 *x1.2.10 *

L= 1H304m =11,3m
2.9* Giai: ' ,
a) Khi cudn cam L noi vai ca hai tu méac song song.
I

2nvLC

la suy ra: ;_IT-——T,: =4n’LC, va f‘—:l' =4%°LC,
|

] >|
'

Fasay ra: C

. " |
1 ¢cong thire: f=1: =

1 5 I
Tudaytaco: —+—==4n"L(C +C.)=—
ytaco: =l +C)=5

1 2

, I I 40 +30° 50°
Do do: £= -+ — = — =
30° 400 (30.40)°  (1200)
20 10°
f= !“_‘—‘ =24kHz = A= Ezé—i—(—)*;— 125m
5 f 2410 _
b) Khr mach dao dong dung hai tu C, va C, ghép noi tiép
Taco: = ,' va P 1
4w°LC, > 4n’LC,
5 i ] I
Do do 7= 7+ =30° +40° = 50°
300
f=50kHz => A= —=——=60m
f50.10
2.BAI TAP TRAC NGHIEM
= )_-‘
2.10. Triloi: Chm €. h=cT=c2nJLC =L S=yioss 107 I
c 4m L
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2.13. Tri 103 Chon C. Tit cong thire: A = 2ne\JLC
. 16’
Tasuyra: €=y o *7x10x9x 10°x 2.10°

C ='§%%'r'r ~35,5.10""°F = 35,5pF
2.12. Tra Wi: Chon D. Trong qua trinh thay d6i dién dung tir C,,,, dén Cpa, chu ky
dao &9ng s& thay ddi tr T, =22 JLC,, dén Taw=2xJ1C, .
Bdivly: An.=c. 28, /L _C= 1804m. Suy ra Lo=2mH
Amax = C. 27 m= 600m. Suy ra Ly, = 20mH
(¢ - van toc lan truyén cia séng).

2.13. Tra loi: Chon C. Tin hiéu trd vé may dinh vj vo tuyén sau khoang thoi gian:

25
(=== 25 So510%. Suy ra$ =3.2.5.10'm = 75km
¢ 30

2.14. Tra loi: Chon B 1l cong thirc: A = 2nc:\fL.C
Tasuyra: A=2.3,14.3.10°/20.10 * 5.10 °
A=18.8496m ~18.85m

)».3
c’4n’L

2.15. Tra 10i: Chon B. A=¢T=¢2nJLC =>C = =2,78.10""" = 2,78pF

2

2.16. Tra loi: Chon B. Ap dung cong thic A = ¢. 2nJLC ,tacod : C =

an’c’ L
— Dbi v6i bude song 20m
N 4.107 ) |
Ci= = " anio.a0% 4100 - 28210 *(F)=>C, = 2,82 pF.
2
- Do v6i bude song 140m: C, = 4“2‘:% = 138 pF.

— Két qua: Dién dung cua ty dién phai co gia trj trong khoang tir 2,82pF téi 138pF
2.17. Tra Wi: Chon A. Ta c6: Cy = 64C,,
Ma budce song A lai ti I¢ véi céin béc 2 cua C, nén Ay = 8.7,
Mat khéc: A= 2xey/10 ©x100x10°" =2n3.10°x 10°*
2. = 6m mét va A, = 481 mét
2.18. Tra loi: Chon D. Trong qua trinh thay doi d§ ty cam tir L, dén L., chu ky
dao dong s¢ thay doi tir Tpy, = 21 JL,,C dén T, =21/l C.

ce oa . i )
Bai vily:  Apa=c. 2r gL, C=100m. Suy ra L= g o = 0,5356m11
¢ 4nC
A.:
}‘-m_u = c 2“ ” L““\C = 6mm. Slly rﬂ l;ma‘ = ‘_.T“i'__(" = 2(““'[
c d4n C

‘¢ - v@n toe cia song di¢n tir).
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2.19. Tra loi: Chon A. Tin hi¢u trar veé may dinh vi vo tuyén sau khoang thai gian:

25 26.10" it
t c  310°° 10 s,
2.20. Traloi: Chon D. Tir cong thire: A = 2ne\L.C
Tasuyra: A=2.3.14.3.1030.10 .10 '° = 103.24m

THA LO1 D8 NIRM TRA B2 NGH| CHUQGNG IV

). T W CAmw D Nn“dﬁuﬁuﬁhdvmmﬂ
* &b theo th gian va tong cua chung B&o toan .
2. Tra Bk Chon A. Tan s6 dao dong riéng bang nhau
3. Tra isi: Chon D.

4. Tra loi: Chon B. Bo qua dién trg R cua mach, thi cuong d dong di€n trén mach
" " p It o - £
luén ludn som phai so voi higu dién the

9

-

5. Traloi: Chon B. W = 21

6.Tra loi: Chon A .c6 cac duong sirc bao quanh cac duong cam (rng tir

7. Tra 1oi: Chon A. ¢ong huong dao dong dign tur

8. Tra 1oi: Chon B. Truyén dugc trong chan khong. Vi song dién tir truyén duoc
trong chan khong con song co hoc khong truyén duge trong chan khong.

9. Tra loi: Chon A.

10. Tra loi: Chon C. 2nJLC = e
Cc
11. Tra loi: Chon D. f, =%

12. Tra 10i: Chon C. £ = ] +f]=30" + 40° = 50° =>f = 50Hz
13. Tra loi: Chon C.

i C
Ap dung cong thirc (4.5) va (4.6), suy ra: I, = Q.0 = U,.C.w = U,. JE
Vay cuong d6 hi¢u dung cua dong dién chay trong mach dao djng la:

et \Ew [C o5, J10
20 V2L Vo T Y22.00¢

1=0,075A

14, Tri 1ok Chon €. A=cT =c2nJIC =>L=—" <l 10" = ImH
15. Tra loi: Chon B. Trong qua trinh thay doi d1¢|1 dun;_. ttr Cppn dén Cpae chu ky
dao dong sé thay doi tir T, = 2n J_l:(_ dénT,.=2n m :
Bi vAy: Amn = c.27,/LC,,, = 188,4m.
Kagy = C. 20 JLC__ = 600m.

(¢ — van toc lan truyén cua song).
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Chuong V. DONG PIEN XOAY CHIEU
Chu dé I. DAl CWONG VE DONG DIEN XOAY CHIEU

I. BAI TAP MAU
1.1.  Dong dién chay trén mét doan mach co biéu thic i = locos100nt (A). Viét
biéu thirc cua dién ap u giira hai diu doan mach, biét né sém pha n/3 dbi
v@i dong dién va co gia trj hi¢u dung la 220 V.
a. V& d6 thi biéu dién su bién ddi cua dién ap u va cuong do dong dién i theo
thoi gian.
b. Dong dién xoay chiéu trén chay qua dién tro R = 10€2. Biét nhiét lugng toa
ra trong 30 phat 12 9.10° W, tim bién d9 cta cuong d¢ dong dién I,.
Gidi: Phuong trinh tong quat cia dién ap u = U, cos(wt + ¢). Tir gia thiét ta xac dinh
duge U, =2202 V, © = 100m; ¢ = n/3.

LU s
Do dé: u = 220fcos(|00m+ ) (V). -
Do thi biéu dién u va i theo t nhu Hinh 4.1. /
|
Ap dung cong thirc Q =3 RI % 0 t(s
suyral, = Jgﬁ? = 10A. Hinh 4.1

1.2. Mot dén néon dat dudi dién ap xoay chiéu c6 gia tri hiéu dyng 220V va tan
s0 50 Hz. Biét dén sang khi d|¢n ap gitra hai cyc khong nho hon 155V.
a. Trong mot gidy bao nhiéu lan den sang ? bao nhiéu lan dén tat?
b. Tinh ti s giira thoi gian dén sang va thoi gian dén tat trong mot chu ky.
Gidi: a. S6 lan dén sang, so lan dén tit trong mot gidy:
Chu kidong diénla T= F = 0,02s, mdi giay c6 50 chu ki, mdi chu ki c6 2

lan dén sang va SO'Ian den tat, vay trong mot gidy c6 100 lan dén sang, va
ciing 100 lan den tat. ’

b. Tinh ti s6 giira thoi gian dén sang va thoi gian dén tit trong mét chu ky:
Gia sir dién ap c6 dang u = Ugsin(ot ) = 220 V2 sin 100nt. Khi dén séng ta c6

220\65inI00m lSSV:>smIOO1tt—£%=% =100t :—E

Suyra t= e s. Mgt chu ki ¢6 4 thoi gian tat nhu thé, vay thoi gian tat

I
trong mot chukilaAt =4t = —4 =—
R 600 150 8

Trong mot gidy, thoi gian dén tat la AT = 50At = 50. E}(—) = E(s). Thoi gian

dén sang la AT’ = 1 -AT = % :
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. _ oo AT 2
[ so gitra thot gian den sang vatatla — -
1.3. Cirng do tire thoi cua dong dién xoay chieu qua mot mach dign co bieu thire

i - 52 sin 100 mt (A).Cac thoi diém t (t > 0) tai do i dat gia tri cue dai la:

A 3 5 i 2N+ 0.5 c N o
At .l—_“'_m” S .l--zs D.t=1s
Tra loi: Chon B. 1 dat cuc dai Khi 100 nt = 2 Nn + %

2 ]

1.4. Eat vao hai dau mot doan mach mot dign ap u = | 10+/2 cos100 mt von thi
ccomg dg dong tirc thoi trong mach 6 bidu thirc i = 5,5 V/2 cos(100 it - 5 ) ampe.
Fi¢u pha @, gitra 1 va u, (¢, - ¢,), la

w3

A @, =7 rad. B. ¢, =% +2Nn. C. o = z rad. D. @y, =~

3

w2

+ 2 Nn.

Ta i Chon C.g, = 100mt - 3. 9, = 1007t iy 0, - 0, = -3
I1. BA! TAP AP DUNG

1.5.  Viét biéu thire cuong do tic thoi cia dong dien xoay chiéu qua mot mach
de¢n co gia tri higu dung cua SA, tan s0 SOHz, chon khi t = 0 cuong do dong
den cuc dai. o

1.6. Dit vao hai dau mét doan mach mét dién ap xoay chieu tan s6 f = 50 Hz. Tai
thyi diém t, ta c6 gid tri tirc thoi u, = 60\/_(\;) vaii= V2 2 (A). Tai thoi diém
tyta cO gia tri tuc thoi u; = 602 2 (V)vaiph= \/_(A) Viét biéu thirc cuong
dc va dién ap tirc thai trong mach. Biét hiéu pha giira u va i, la 12‘» .

1.7. Crong d dong dién qua mdt doan mach xoay chiéu c6 cuong d¢ hiéu dung
|« tan s6 1a f. Tinh tir thoi diém cé i = 0, hdy tim dién lugng qua mach:
a. “rong mgt chu ky.
b. “rong m{t nira chu ky.

| I l
Aa)l;b)%. B.a)ggi;b}n—(}f.(f.a)ﬂ;b)n—(}.. Da) L 2f
n

1.8. Crong dé tirc thoi cuia dong dién xoay chiéu qua mt mach di¢n co bieu thuc
i =542 sin 100 m (A). Cac thoi diém tai d6 i dat gia ui SA (t>0) la:

I |

At-lOO(N+4) B.t—loo(N+4)
| | t=l+.0(2N+-‘i+)

C.t=TO—0(2N+1-E). D.

1=L(2N+I-l)
100 4
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1.9. Dit vao hai dau mot doan mach mot dién apu =110 J2 cos 100 nt von thi

cuong do dong tirc thoi trong mach ¢é biéu thirc i = 5,5 J2 cos(100 nt - 3 )

ampe. Hi¢u pha gittau va i la
A @y = —E rad. B.ou= —‘35 +2Nzn. C.ouF ‘;E rad. D. ¢u, =% +2Nm.

1.10. Dong dlcn chay qua doan mach c6 biéu thic i = I,sin100mt. Trong khoang
thoi gian tir 0 dén 0,01s cuong do dong dién tirc thoi co gia tri bing 0,5 1,
vao nhirng thoi diém

I 2 1 .- I . | . 2

A. stﬂms B. 600“3@65‘ C.%svams. D.Eaﬁsva'jaﬁs.

1.11. M4t bong den dién co ghi: 220V — 100 W dung vai dong dign xoay chiéu tan
s6 f=50 Hz Bong dén sang binh thuong, tinh dién ap cyuc dai dét vao hai
dau day téc bong dén va viét biéu thirc cia dién ap tic thdi khi chon thoi
diémt=0d4é u=0.

A. Upa=220V; u=220sin(50nt+xn). B. Upax=311V;u=311 sin(100wt)

C. Upax=220V; u=220sin(100nt). D.Upa=311V;u=311 sin(50nt+n/2)

Chu dé Il. POAN MACH DIEN XOAY CHIEU CHI CO
MOT PHAN TU R HOAC L HOAC C

I.BAI TAP MAU
2.1. Mot bong dén dién cé ghi: 220V - 100 W dung véi dong dién xoay chiéu
tansd f=50 Hz.

a. Cac s liéu trén bong dén nay co y nghia gi?

b. Béng dén sang binh thudng, tinh dién ap cyc dai dat vao hai dau day téc bong
dén,viét biéu thirc cia dién ap tirc thoi khi chon thoi diémt=0déu=0.

c. Day téc bong dén c6 tac dung nhu mot dlg:n trg thuan. Tinh dién tro cua
day toc dén khi dén séang binh thudng va viét biéu thirc ciia cuomg d dong
dién tirc thoi qua dén khi d6, phu hgp vai dién ap tirc thoi trén day.

Gidi: a. Céc s ligu 220V - 100W ghi trén bong dén c6 y nghia la: Phai mc bong
den vao di¢n ap hiéu dung nho hon hodc bang 220V.
Khi bong den duge sir dung vai dién ap higu dung 1a 220V thi dén sing
binh thudng va tiéu thy cong suat la 100W.

a. Dién ap cuc dai khi dén sang binh thuong.

U, =UV2 =220. V2 =311 (V)
Di¢n ap tirc thoi véiu=0khit=0: Tacou=U,cosp =0 = U,cosp = 0
Q= g, vay ta co u = Ujcos(mt + g)= U, cos(2nft + g)= 31 1cos(2nft + 323) (V)

b. DSi vai doan mach chi co diénztrfx thuan:

i
P=I'R= R
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[ ir do suy ra dign tro cua day t(ac den khi dén sang binh thuong:

Ul _220°
P 100 1840
"h"l
C uong do hicu dung cua dong dien qua den khi do: | TRt 0,455 (A)

Dong dign wre thar qua dign tro cang pha vor dign ap tuce thon gigra hai dau
dien tros do do:

= | 3 costel :) = 0,455 2 cos(100nt + -“- ) = 0.643cos( 1007 + -’5) (A)

2.2. Mot tu dién ¢o dién dung C = SpF dugc mac vao dién ap xoay chiéu ¢o gia tri

tire thori u = 22042 sin( 1007t ). Dign tro thudn cua day noi khong dang ké.
. Tinh dung khang cua tu dién.
h Tinh cuong do hi¢u dung cua dong dign trong mach.
¢. Viét biéu thuc cua dong dién trong mach.
Giai:
I 1 10
wC 2nfC  100n.5.10°  Sn
b. Ap dung dinh luat Om cho doan mach chi ¢o t dién, cuong do hi¢u dung

U 220 )
cua dong dign la: | = 7 ®g ™ 0,345 (A).

a. Dung khang cua tu di¢n: Z, = 2637 ()

¢. Viét biéu thirc cua dong dién trong mach.

n ;2 o
Dong qua ty nhanh pha hon dign ap 5 ncn bicu thire la:

i = 0,345 V2 sin(1007t +§ ) (A)

2.3, MO0t cuén day thuan cam khang khi duge mac vao dién ap thé xoay chicu
110V tan s6 60 Hz thi dong dién cuc dai qua no la 2 4A.
a. Tinh d¢ tu cam cua cudn day.
b. Tinh cuong do cuc dai cia dong dién qua cuén day nay khi mic no vao
dién ap xoay chiéu 110V tan sd 1000Hz.
Giai: a. .:\p dung dinh luat Om dé tinh cam khang cua cudn day:

U U,
Zy=oL=7=7= uv2 ”0;(_ ~ 64,8 (2)

0 £~

Do do do ty cam cua cudn day la:
o 4, _ 7, _648
o 2nf 120m
a. Cam khang cua cudn day trong truomg hop nay la:
Z, =2nf.L =2000%.0,172 = 1080 (£2)
Do do cuong do cuc dai cua dong dién la:

.,
qu% _ UV2 _110v2 < 0,144 (A)

Z, 1080

= 0,172 (H)
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2.4.

2.5.

2.6.

136

Cach giai khac: T co thét suy luan vé mat ti 1¢. Gia tri hi¢u aung cua dign
ap khong doi (110V) tan so tang lam cam khang cudn day tang. do do dong
dién ti 1¢ nghich vai tan s6 do do ¢o cudmg do giam di:
60 '
| =24. l(JOO = 0,144 (A).

Mot mach dign xoay chi¢u gom mot bong dén dién ¢o ghi 200V - 200W,
mac noi ticp voi mot dtgn tro R. Dén sang binh thuong. Dién ap o hai dau

mach ¢o bicu thie: u = 220 J2 sin100 wt (V). Dién ap gitra hai dau di¢n tro
R tinh hdnl_ von ¢ biéu lhlrL
A.u =202 sin 100nt. B.u= 102 sin 100m1.
C.u=20sin 100mt. D.u= 10 sin 1007t
Tra loi: Clion A. Den sang binh thuong nén cuong do dinh mure la cuong dé
: P
cuamach: = — =I(A)
U

Dién ap hi¢u dung hai dau R 1a: Ug = U - Ug=220 - 200 = 20 (V)

Nén hi¢u di¢n ap cyc dai la Uy = U 2 =2042.
Dién ap gitra hai dau dién tro R luon cung pha vai i do do cang pha voi dién

ap & hai dau mach nén c6 biéu thirc: u =20 J2 sin 100mt

Dat vao hai ban cyce cua ty dién ¢6 dign dung C = 5000 F mdt dién ap xoay

chiéu u =‘l20\/§ .cos 100 nt (V). Cuong do tirc thoi cua dong dién'qua
mach ¢o bi¢u thire:

A.i=2.4.c0s100mt. B.i=242cos(100mt + > )
C.i=2.42 0cos100nt. D. i = 2.4.cos(100mt + -’25 ).
1 l 00
Tri 16i: Chon B. Tacd: Ze=—— = = 28008 _ oo
(. (0 I 100‘."[
o005 X 100m

U,
L= = @J;—z 4\2A
Z 50
Poan mach chi chira ty dién. vay i som phag so v&i u nén co biéu thirc:
=242 cos(100mt + 5 )
Dién ap tirc thoi u dat vao hai dau cugn cam thuan co L = . H thi tac ra dong
S n " i i 5 ik g
dién:1=2 \/5 cos (100wt - E ). Vay dién ap co biéu thirc:
A. u =200 cos100nt. B. u = 200 cos(100mt - ’3‘)

C. u= 4002 cos(100mt + g ) D. u = 4002 cos(100nt - > )



%
Tra loi: Chon ¢ Cam khang cua cuon day: 7 = Lo ; x 1001 = 200Q2

Dodo: U, =17 = 242 x200= 400y2 V

o ; : 14 G e 5 ; = T
Vi dicn ap som pha 5 so vai dong dien. nén :u = 40072 cos(100mt + — ).
- 6

I1. BAI TAP AP DUNG

1. BAl TAP TU LUAN

a) Doan mach chi ¢ dien tro th mm R

2.7. Mot mach dign xoay chicu gdom mat bong den dién co ghi 200V - 100W,
mac noi llcp voi mot dién tra R Dién ap o hai dau mach ¢o biéu thire

u (]\.r.. sinl00 nit (V).Den sang binh thuong. Cong suat tiéu thu trong
mm.h hanu bao nhiéu lan cong Sudt trén R2 Viét bi¢u thire u hai d’]ll R.
2.8.  Hai bong den dign nhu nhau co cang SO ghi 110V — 45W dugce mac noi tiép
\ Ol Ilh:lll ml mac vao dien ap xoay chi¢u ¢o gia tri hieu dung
U =220V, hm so 1= SOHz.
a. Ching to ranl. ca hai bom__ den déu sang binh thuong.
b. Chon thoi diém t = 0 khi i = 1, viét biéu thirc cua cuong do dong dién tirc
thoi qua mdi bong den.
¢. Viét biéu thirc cua dién ap hai dau mdi bong den.
b) Dinl lugt Om cho dogn mach chi cé tu dién

29. Quatu di¢n dung C = m F, co6 dong dién, ma biéu thirc, theo don vi

ampe la i =2 V2 cos (100 nt + % ). Hay tinh

a. Dung Khang cua tu dién.
b. Bicu thire dign ap gitra hai ban cuc cua tu theo don vi von.
2.10. Mot di¢n duge mac vao dign ap xoay chiéu ¢o biéu thire: u = 311.sin2rft (V).
a. Voi tan so t = 60Hz thi dong dién qua tu co6 cuong do hiéu dung la
I = 0.8A. Tinh dién dung cua tu di¢n trén. ‘ )
b. Phai thay d6i tan s6 cua hi¢u dién thé trén day téi gia tri bang bao nhiéu dé
dong di¢n qua ty dién nay co unmg do hi¢u dung 4A.
¢) Dinh lugt Om cho doan mach chi co cudn day th uin cam
2.11. V& do thi hieu dién cucmg do dong di¢n qua cudn cam thuan va hiéu dién
th¢ gitra hai dau cudn cam bién thién theo thoi gian, trong truomg hop pha

x ; ; i 2 n ; ; ; : 3 % 4 .k
ban diu cua dong dién bang 5 . Tinh cam khang cua cudn day trén biet

rang khi mfu. vao dién ap xoay chiéu 220V, tan sé S0Hz, thi cuong do hiéu
dunb 1=22A
2.12. M{t cudn day lhmn cam khang co do ty cam 1,4 H dugc méc vao mgt dién ap

xoay chicu. khi do dong di¢n tire thai qua nod ¢o bieu thire i = A sin100mt (A).

a. Tinh cam khang cua cuon day.
b. Tinh dién ap hi¢u dung gitra hai dau cugn day.
¢. Viet bieu thue dién ap tire thoi gidra hai dau cudn day.
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2. BAI TAP TRAC NGHIEM

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

138

MGt bong dén dién, trén co ghi 110V — 100W miac ndi tiép vai mot dién trd
R, vao mét mach dién xoay chiéu co dién apu =220 \/5 sin 100 1t (von). Dé
deén sang binh thuong, R phai c6 gia tri:

. 11
A. 1210 Q. B'ﬁ'ﬂ C..121 £} D.110Q.
Mach dién xoay chiéu co dién ap ¢ hai dau mach u = 2202 sin 100 nt (V)
gom mat bong dén dién co ghi 200V — 200W, dén sang binh thuong va mic
noi tlep voi mot dién tré R, Biéu thirc cua cuong d¢ dong dién qua den, tinh
bing ampe, la
A. i = sin 100 nt. B.i= 2 sin 100 nt.

2) D.i=Jisin(|00m+-’25,+_

Hai bong dén di¢n nhu nhau co cung s6 ghi 110V — 45W duge mac noi tiép
vdi nhau r0| mﬁc vao dign ap xoay chiéu c6 gia tri hiéu dung
U = 220V, tan sb f = 50Hz. Chon thdi diém t = 0 khi i = 1, biéu thic cia
cuong do dong dign tirc thoi qua cac bong den la -

C.i1=sin (100 nt +

A.i=1,578sin(100nt ~ 5)(A).  B.i=2,578sin(100mt ) (A).

C.i=3,578.sin(1007t + 75 ) (A). D. i = 0,578.sin(100mt +3 ) (A).

Mot ban 1a dién c6 ghi trén nhan : 220V - 1000W dugc méc vao dién ap
xoay chiéu c6 biéu thirc u = 311sin100nt (V). Dién try cua bar la va biéu
thirc cia dong dign tirc thoi qua ban la:

A.R=484Q ;i=16sin100nt (A). B.R=484Q; i=43sini0nt (A).
C.R=242Q; i=6,43sin10nt (A). D.R=484Q ;i=6,43sin100mt (A).
Mot tyu dién co dién dung C = 31,8 F khi mac vao mach dién thi <6 dong dién
cuong d6 i = 0,5sin1007t (V) di qua. Dung khang cua tu di¢n va biéu thirc
cua hi¢u dién the giira hai ban tu la:

A.ZcxT0Q;u= IO()sin(IOOm -g) (V). B.Zc=80Q;u= IIOSin(IOOﬁH g](v).

C.Zc~90Q;u= 1505in[100m+ﬂm. D.ZczlOOQ;u=SOsin{l’)01tt——g](V).

Dién 4p tirc thoi ¢o biéu thirc: u = 200.cos100 nt (V) duge dat vao hai ban

. - o e 1 : _— : i .
cuc cua ty dién, co dién dung C = 100007 F. Cuong d¢ tirc thoi tinh béng
ampe cua dong di¢n qua imach cé biéu thirc:

A.i=2cos100nt. B. i = 2cos(100mt + g )

C. i =242 cos100nt. D. i =22 cos(100mt + = .



2.19.

2.20.

2.21.

Dong dién tire thot | co biéu thie la 1 = 2 \/'3 cos (100 nt) (A) qua tu C, dign

dung C - m . Bi¢u thire, cua dién ap gitra hai ban cuc cua tu, la:
u= 200 v‘ff’, cos (100 mt)}(V). B.u=200 \/2 cos (100 rt - % NV)

C.u=200cos (100 nt) (V). D.u=200cos (100 nt - % WV).

Dign ap u = 200 J2 cos 100mt (V) dat vao hai dau cudn cam thuan thi tao ra
dong di¢n co cuong do hi¢u dung | = 2A. Cam khang Z, cua cudn cam la
AZ,=100Q.  B.Z,=100V2Q. C.Z =200Q. D.Z =2002Q.

Doan mach dién xoay chieu AB chi chira mot trong cac phan tu: dién tro

s A : - Vi -y i ; . e A PR
thuan, cudn day hoac tu dien. Khi dat dien ap u = iJ,,wm(ml +— ]I lén hai dau
\ /

- 3 i i i R P ; T )
A va B thi dong dién trong mach co biéu thirc 1 = Il.sm[ml - —J. Boan mach

AB chura
A. cugn day thuan cam (cam thuan). B. di¢n tro thuan,
C. tu dién. D. cudn day ¢ dién tro thuan.

Chu dé lll. DOAN MACH DIEN XOAY CHIEU CO HAI PHAN TU

1. BAI TAP MAU

3.1.

Giai:

3.2.

~ A a - A » ’ - » 1 . AL A
Mot doan mach gom cudn day thuan cam co6 do ty cam L = s H mac noi tiep

vai dién tro thuan R = 100Q. Dat vao hai dau doan mach mot dién ap xoay
chiéu u = 1002 sinl100nt (V). Viét biéu thirc cuong do dong dién trong
mach?

Tacod Z,= 1009, Z = [R? + Z} =100 +100° = 10072

U, 100y2

Bién do dong dién I, = — =
€ 100V2

D I¢ch pha tang = %'_ =1 => ¢=

=1A.

Viy biéu thirc dong dién la i = sin(lOO:rt-g-}(A)

Mot dién tro thuan R = 20 va mot cudn day c¢6 d¢ tu cam L = 153mH, di¢n
trd cudn day r = 49, dugc mic ndi tiép vao mang dién 220V, 50 Hz.

a. Tinh cudmg d9 hi¢u dung cua dong di¢n di qua mach.

b. Tinh di¢én ap hiéu dunb & hai dau dién tré thuan va & hai dau cudn day.

c. Tinh d6 léch pha gitra dong dién va dién ap giira hai dau doan mach.
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Giai:

3.3.

Giai:

140

a. Ap dung dinh luat Om dé tinh cuong do dong dién. Mudn vay can tinh cam
khang cua cugn day va tong trd cua doan mach. Cam khang cua cudn day:

Z, = oL = 100m.0,153 = 48 (€2)
Tong tros cia doan mach do cudn day ¢6 dién trg thuan r va c6 cam khang
Z, mac noi tiép vai dién tro R

Z= J(R+1)+Z =J(R+r) +(wL) =24>+48 =24.5 (Q)

U
Cudng do hi¢u dung cta dong dign: | =~ = 2' 2\?_ J5 (A)

b. Ap dung dinh luat Om cho doan mach chi gdm dién tro thuan va doan mach

chi gdm cudn day thuan cam khang.
Di¢n ap hiéu dur_lg & hai dau dién tro: Ug=ILR = \fg 20=20 JS (V)
Dién ap ¢ hai dau cudn day:

Up=Up=1Zs=1Z,, = IJr +(wL)* V4 +48% = 48,16(V)

c. Ap dung cong thirc tinh d 1éch pha ¢ cho truomg hop doan mach nay co Z, = 0:

tan(p‘£= .. B8 Uy 5
R 24 °
Vi Z, > Z. = 0 nén dién ap giwra hai dau
doan mach som pha so vaoi dong dién la: ¢
= arctan2 =~ 1,| rad
Lueu y : triwomg hop cugn ddy cé dién tro thuan
— Tong tré cudn day ¢ dién trd thuan r va
c6 cam khang Z, : i

. Z= FHZ{ =P +(LY ‘ Hinh 3.2G ‘
— Tong trd mach gom cudn day co6 dién tr¢ thuan r va ¢6 cam khang Z;, miac
ndi tiép vdi dién tro R
Z= J(R+1)+22 = J(R+r1)} +(wLy’

e i va Z L. )
— D¢ Iéch pha giira dién ap va dong dién: tangp = R : r TR ?r >0néng@>0

- Dién ap hai dau cudn day c6 dién tro thuan r la:
U=1Zu= LJe 4 (ul)’
Lo

u, S6m pha so vdi i mgt goc @ voi tang = i

]
20 000nF

Pt vao hai dau doan mach mét dién ap tinh bﬁng von: u = 400\/5 cos100
nt. Tim biéu thirc cudng do tirc thoi cia dong dién qua mach?
Tong tro cua doan mach:

Z= R"+Zf=\j2002+[200]00 xIOO'n] = /2007 +200?
T

Z=200V2Q

MGt dién trg R = 200 Q méc ndi tiép voi mot ty, dién dung C =




Goce som pha ¢ cua dong dign. so vai dién ap ¢o:
+Z¢ 200

n
ano = ~p= =500 1 dodo o 1

400V2
20042

; - - L
Cuong do cuc dai cua dong di¢n qua mach: 1, = o

Do do: 1 = 2¢cos(100nt + E )

5
3.4. Mot cuon day thuan cam, ¢o do tu cam L = = H, mac noi ticp vor mot tu

dién co dign dung C = 31 8uF. Biét dién ap gitra hai dau tu dién co dang
uce= 100sin( 1007t — %) (V).

a. Tinh tong tro cua mach?
b Biéu thirc di¢n ap hai dau mach ¢6 dang nhu the nao?
¢.Biéu thire dién ap hai dau cu¢n cam?
Giai: @ Tinh tong tro cua mach.
2 2
Tong tro cua doan mach: Z = |Z, — Z¢| von Z;, = oL =100n.; =200Q2.

1 |

“=aC = T00naLa.10° * WK,
Vﬁy Z= ZL - Z(_‘ = 100Q2.
b. Biéu thirc dién ap hai dau mach.
Theo dau bai U, = 100v = 1, = l;‘“ = 1A.= U, = 100V. Mach ¢o tinh
C

cam khang, (Z,> Z¢ ) nén dién ap hal dau mach cung pha voi vai dign ap ¢
hai dau cudn day, nhanh hon hai dautula 7.

. u = 100sin + 7

1007 —=
6

u = 1005m[100m-§

¢. 3iéu thirc dién ap hai dau cudn cam.
Uy = 2Z,.1,=200V. Mach co6 tinh cam khang (Z,> Z¢ ) nén di¢n ap hai dau
mach cung pha vai vai dién ap & hai dau cudn day.

up =2005in[100m—5 (V).

3.5 Not doan mach dién chira mot dién trd R = 200 Q, méc ndi tiép voi mot
) 2 : ek
adn thuan cam L = p H. Dién ap hai dau doan mach u = 400 J2 cos 100nt (V).

liéu thirc ciia cuong d¢ dong dién trén mach, theo don vi ampe la:
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3.6.

3.7.

142

A.i= V2 cos 100nt. C.i=\/icos(l()(}m—'3').

B. i = 2cos 100nt. D. 1= 2cos (100mt - "745 ).

Tra loi: Chon D.
.
Cam khang cua cugn day: Z, = Lo = X 100m = 200Q2

Tong tro cua mach la: Z = \[R* + 77 =/208° +200° =200v2 Q

. . U, 40042
Cudng d6 cyc dai cua dong dién qua mach: I, == = ——= =2A
. S Z 20042

Tang cuia goc tré pha cua dong dién, so voi dién ap:

Z 200
tang =" = 559 = I.Dod6(p=%

Biéu thirc cua i: i = 2cos(100nt - )

Mot doan mach dién chira mot dién trd R = 200 Q, mic ndi tiép vai mQt tu
ditn C= ﬁ 10™* (F). Dién 4p hai dbu doan mach: u = 4002 cos 100xt (vén),
Dién ap hi¢u dung & hai dau dién tro R la
A.Ur=200vV2V.B.Ug=100v/2V.C.Ug =200V. D.Ugr=100V.

I 4
Tra loi: Chon A. TacéZ¢=ZC="ﬁ;E . ] =200Q
100n
2n
Téng tré ciia mach la Z = \R? +2Z} =/200° +200° =200v2 Q
U, 400v2
Cudng d6 cuc dai cia dong dién qua mach: [, =7 = =2A
¢ S Z 2002
I 2
Cuong d0 hiéu dyng ciadong diénla | = —==—=+/2 am
g g g NN pe

Do d6: Ug = RI = 200y2 V
2 T _ -
M6t cudn day thuan cam, c6 do ty cam L = - H, mac noi tiep vor mot tu dign ¢o

dién dung C = 318pF. Biét dién ap gitra hai dau cuon diy co6 dang

- ug = 100sin(100mt + %) (V). Biéu thirc cuong d§ dong dién qua mach co dang:

A.i=0.5sin(1007t — %) (A). B. i = sin(100xt — %) (A).

C. i =0,5sin(100mt +3) (A). D. i = sin(1007t + 3) (A).



Traloi: hon -l
"
Tong o cuadoan mach . Z = |7, - Z¢|von Z, = oL Ill{ln.; 200€).
| | . '
oC  100r31.8.10°
VavZ [, -/ 100€2.

/

[
Fheo dau bar U = 100y > | = 7 05A Mach ¢o tinh cam khang
|

nen dong dign tr¢ pha mot goc 72 so vai dién ap o hai dau cudn day.

— 1= 0.5s1n

|00:1+'ﬁ—7ﬁ
6

o)
—

i = O.SSin(IOOm . %]A

I. BAI TAP AP DUNG

1. BAI TAP TU LUAN

Poan mach RL

3.8. Mot dién tro thuan R = 36 va mot cuon day ¢o do tu cam L = 153mH, di¢n
tro cuon day khona dang ké, duge mic ndi tiép vao mang dién 120V, 50 Hz.

a. Tinh cuomg do hidu dung cua dong dién di qua mach.
b. Tinh dién ap hi¢u dung o hai dau dién tro thuan va o hai dau cudn day.
¢. Tinh do lech pha gitra dong dién va dién ap gitra hai dau doan mach.

3.9. MOt dién tro thuan R = 30Q va mot cudn day duge mac ndi tiép vai nhau
thanh mot doan mach. Khi dat dién ap khong doi 24V vao hai dau doan
mach nay thi dong di¢n di qua né ¢6 cuong 46 0,6 A. Khi dat mét dién ap
xoay chiéu tan s 5(Hz vao hai dau doan mach thi dong dién qua né léch
pha 45° so voi dién a) nay.

a. Tinh di¢n tro thuan t va do tu cam L cua cudn day.

b. Tinh téng tro cua cudn day va 16ng tro cua ca doan mach trén.

c. Tinh do léch pha gita dong dién xoay chiéu néi trén di qua cudn day va
dién ap & hai dau cuon day.

Poan mach RC

3.10. Mot dién tro thuan R = 208€ va mot tu dién ¢6 dién dung C = 26,5uF duge
méc noi tiép vao mot dién ap xoay chiéu co biéu thirc u = 120 V2 sinnt (V).

a. Tinh léng tro cua doan mach.
b. Viét biéu thirc cua cuong do dong di¢n tire thoi qua doan mach.
c. Tinh dién ap hi¢u dung gira hai dau di¢n tro thuan va gitra hai dau tu dién.

3.11. Mot bong deén dién ¢o ghi 110V - 45 W va mot tu dién duge méac ndi tiép
vao mot dién ap xoav chiéu co gia tri hiéu dung 220V, tan sé S0Hz. Bong
den sang binh thuony.

a. Tinh tong tro cta mach.
b. Tinh di¢n dung cu: w dién.
¢. Tinh dign ap hi¢u dnng gitra hai dau tu dién.
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Poan mach LC

- - - A - ¥ - 5 l A & ok P -
3.12. Mot cudn day thuan cam. ¢o Jo tr cam L = — H, mac noi tiep vor mot tuy

n
S T T T I
dién co dién dung C = — . Bigt dién ap gitra hai dau cuon day co dang
25

u, = 100sin( 1007t + -’45 ) (V).

a. Viét biéu thire dién ap o hai dau tu dién?
b. Viét biéu thirc cuong do dong dién chay qua mach?
G,
3.13. MOt cudn day thuan cam. co do tu cam L = ” H. mac noi tiep voi mdt tu dién ¢o

dién dung C = 31.8uF. Biéu ¢hic cuong do dong dién qua mach ¢o dang
: i T 2 5 < I ; if 2¥ 5 I
1= 2sin( 1007t — '6) (V). Biéu thire dién ap gitra hai dau mach ¢o dang ninur the nao?
3.14*. Mot cudn day thuan cam c6 do tw cam L mac noi tiep vai mot tu ¢d dién
dung C roi mac vao di¢n ap xoay chicu hinh sin. Biéu thirc cuong d¢ dong

dién trong mach la [ = [, sin ot. Biét L.Co’ # 1.
a. Lap biéu thirc di¢n ap tirc thoi u gitra hai dau mach.

TN L T
b. Tim ti so*lf voi u la dién ap tire thoi han dau cudn day.

2. BAI TAP TRAC NGHIEM

POAN MACH RC

3.15. Mot doan mach gém mot ‘dir._‘:n tro thuan méac ndi !iér v mot tu dién. Biét
dién ap hi¢u dung ('r‘hai dau mach la 100V, o hai dau dicn tro la 60V. Dién
ap hiéu dung o hai dau ty dién la
A. 160V. B.80V. (. o0V, D. WV,

3.16. Cho mot mach di¢n xoay chiéu gém dién tro thuan R va tu dién co dién dung C
mic ndi tiép. dién ap dat vao hai ddu mach la u=100-2sin100xt(V), bd qua
dién tro day noi. Biét cuomg do dony dign trong mach cc gia trj higu dung la

N P n o . . 4 LA . (=
V3 Ava I§ch ph1 3 so vai dién ap hai Jau mach. GiaujcuaRva C 1

10° 10"
A.R=50J§Qv:‘1(‘=-—s F. B.R=20.1c=F
Sw \/j I
10" 10"
C.R=50/30vaC=—F. B, s 2L i
n \/j 5n
3.17. Mdt dién trd R = 200 € mac noi tiep voi mot ty, dign dung C = 50 0007 F,

Dat vao hai dau doan mach mét dién ap . tinh bz"mg oncu=400v2 cos 100
nt. Dién ap hicu dung gitra hai dau dién tro R, tinh t:ang von. 1a :
A.Ug=200v2. B.Ug=100y2.C.Ug=200 D. Uy = 100.
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3.18.

3.19.

3.20.

3.21.

3.22.

3.25.

|

Mot dien tro R = 200 Q méc noi tiep vai mot tu, dicn dung € 5——— |
- 20 000mr

it vao hai dau doan mach motdién ap . u 4002 cos 100 T (V)
[sien ap cuc dai. tinh bang von, gitra hai cuce tu dién
A Uc=20042. B.Uc=100V2. C.Uc=200. D. U = 400

~ d . )
Mot tu, dign dung C = ————F dugc mac noi ticp vai mot dien tro r
' : : 100007 ' :

100+ 3 Q. Dat vao hai dau mach mot dién ap. ¢o bicu thac: u — 400 v 2 cos100
at (V). Cuong do dong dien i qua mach. tinh bang ampe. ¢o bicu thue:

: - T
A1 2¢0s 100w, B.1=2cos (100 mt + L

i e . T
C.i=22cos 100 nt. D.i=2V2 cos (100 mt + 3 ).

Mot tu, dién dung C = F duoc mac noi ticp vor mot dign tro

10 000n
ro= 10043 Q. Dat vao hai dau mach mot dién ap. ¢o bicu thic
u = 4002 cos 100 it (V). Dién ap o hai dau dién tro R ¢o biéu thic

A.u= 2{)0\5 .cos 100 mt. B‘-u = 2()0\/3 .os (100 mt + é k
C.u= 2('}0\/6 <os 100 mt. D.u= ”00\/6 .cos (100 mt + 2 6 %

Mot doan mach dien gﬁm mot dién tro R = 144 Q mac ndi tiép val mot cai
tu, ¢o di¢n dung C. Dat vao hai dau doan mach mot dién ap: u =120 J2 sin
100 wt. Di¢n ap gitra hai ban cuce cua tu do dugce la U = 96V. Dién dung C
va goc tré pha ¢ cua dong dién, so vai dién ap la:

4

g 4
A.C =166 ukF. tang —; : B.C=1.66 ukF. tanp =7 .

3 4

C.C=166pnkF, tang = “X D.C=16,6 uF, tang = 3

Mach di¢n xoay chicu gom R = 30Q.C = L;_’,_ (F). Dién ap hai dau mach
T

¢6 biéu thire u = 100sin100xt (V). Cuong d hiéu dung va hi¢u di¢n th{:. hiéu

dung hai dau mach la:

A.l1 = 15(A), U = 80 (V). B.1 1,41 (A);,U = 70,7 (V).

C.l1 = 1.2(A); U = 60 (V). D.1 = 1(A):U = 50 (V).

Mot dl(,n tro R = 157Q2 va mot tu dién ¢o dién dung C = 11.7uF dugc mic

noi tiép vao mot dién ap xoay chiéu. Khi dé dong dién tire thoi di qua doan

mach ¢ bicu thic i = 0.7 J2 sinl00mt (A). Di¢n ap gitra hai dau tu dién léch
pha so von dien ap gitra hai dau doan mach mot goc la:
T R

B - ) 1
/\.*h. H.-(). (.43‘ D. -

v
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3.24.

3.26.

3.27.

3.28.

Mot bong den dién co ghi T10V =45 W va mot tu dien duoc mac noi ticp
vao mot di¢n ap xoay th(ll cO gia tri hicu dung 220V, tan sO SOHz. Bong
deén sang binh thuomg. Tong tro cua mach la:

A. Z=138Q. B. Z=238Q. C. Z=438Q. D.7 = 538Q.

. Cho doan mach g()lll mot dién tro thuan R mac ndi {iép vol mot tu dien co

.. I S . 4 e .3
di¢n dung C = & 10 °F. Dat vao hai dau doan mach di¢n ap xoay chiéu

u = 52 sin(100mt) (V). Biét s chi cua von ké o hai dau dién tro R 1a 4V
Cuong do dong dién chay trong mach cé gia tri bang:

A.03A. B. 1A. C. 0.6A. D. 1,5A.

Mot dién tro thuan R = 208Q va mot tu dién ¢ dung khang 7, =120 (Q duoc
mac ndi tiép vao mot dién ap xoay chicu co bic¢u thirc u = 120 J2 sin100mt
(V).Dién ap hiéu dung giira hai dau dién tro thuan va gitra hai dau tu dién la:
A. Up =104 (V). U. =60 (V) C.Ug =208 (V). U, =120(V)

B. Ug =316(V): U, =180 (V) D. Ug =404 (V). U, =360 (V)

Mot dién tro thuan R = 20802 va mat tu dién ¢o dung khang Z. =120 (€2 dugc mac

ndi tiép vao mot mach dién xoay chiéu ¢o biéu thire i = 0,707.sin( 1001t + ) (A).

Biéu thirc cua dién ap tuc thoi hai dau doan mach la:
A.u = 110sin(100mt - £) (V). B. u= 1202 sin(1007t + £ ) (V).

C. u= 1202 sin100mt (V). D. u = 220sin(100mt +7 ) (V).
Mot dién tro thuan R = 208€2 va mot tu dién co dién dung C = 26,5uF dugc
mic ndi tiép vao mot dién ap xoay chiéu co biéu thirc u = 120 J2 sin100mt (V).
Tdng tro cuia doan mach:

= 120(2). B.Z=220(Q2). C.Z=240(Q). D. 11 =320(Q2)

5 o W 3 G
3.29.M¢t dién tré thuan R = 150Q va mdt ty dién co dién dung —3—‘ F mac noi tiep

3.30.

3.31.

146

vao mang dién xoay chiéu 150 V. tan s6 50 Hz. Dién ap o hai dau dién tre
thuan va tu dién bang

A.Ug=657Vval, =120V. B.Ug=675VvaU, =200V
C.Ug=675VvaU = I509V D. Mgt gia tri khac.

Mot di¢n tro R = 800€2 mac ndi tiép vai mot tu dién ¢o du,n dung C =53k
roi mic vao dién ap xoay chi¢u ¢o gia tri hiéu dung U = 220 V. Biét tan so
dong dién 1a f = S0Hz. Tong tro cua doan mach va cuong do dong di¢n hiu
dung di qua doan mach:

A.Z=100(Q); 1=0,022 (A). B.Z=200(Q2): 1=0,11(A).

C.Z= 500(€2): [1=0,44 (A). D. Z = 1000 (€2) ;JI =0,22 (A).

Mot dién tré thuan R = 150Q va mot ty di¢n ¢6 C = '—30; F mic ndi tiép vao
mang di¢n xoay chiéu 150 V., tan s6 50 Hz. Cuong do dong dién di qua doan
mach la

A.1=0.25 A. B.1=0,75 A. C.1=045 A, D.1=0,5A.



332,

3.33.

Mot dign tro R 800€2 mac ndi liép vor mot tu dign ¢co dign dung C -~ S3ul
roi mac vao dién ap xoay chicu ¢o gia tri hiéu dung U = 220 V. cuong do
hicu dung cua dong dign qua doan mach 1a 0.27A. Fan sO cua dong dien la
A M=2903 (Hez). B.f=193(Hz). C. f=393(Hz). D. =493 (H2).
Mot doan mach chua mot dién tro

R = 300, mic noi tiép vai hai tu di¢n R |(.|| l(-l‘:
C,. Cy (Hinh 3.33) ¢o dign dung lan »

3.43) o ¢ lan gl e pares el
ot €= So007 Y@ €2 = To00x Hinh 3.33

mac noi tiép nhau.
Dat vao hai diem M. N mét dién ap. biéu thire: u = 100 \E cos 100 mt (V).
C Lmnf, do higu dung cua dnm_ dién trén mach la

I=2A. B.I=242A Cl=1A D.1= 2 A.

2. D().-}N MACH RL

3.34.

3.36.

331,

3.38.

Dat dién ap u = 1252 2 sinl 00t (V ) 1én hai dau mot doan mach ﬂom dien tro

0.4
thuan R = 30€2. cudn day thuan cam ¢o do tr cam L= ——H va ampe ké nhiét

méac noi tiép. Biét ampe ké co dién tro khong dang ké. S6 chi cua ampe ké la
A. 2,0 A. B.2.5 A. Cod, 3 A, D. 1.8 A.

. Mot doan mach dién chira mot dién trod R = 200 €, mac nodi ti€p voi mot

. 2 5 ;=
cudn thuan cam L = E H. Dién ap hai dau doan mach u = 4002 cos 100t (V).
Dién 4p cue dai o hai dau cudn cam la:
A. U, =200 V2V. B. Ug=400V. C. U, =200V. D.U,. = 400V2 V.
Mot dién tro R = 1003 6m duoc mic ndi liép voi mot cudn thuan cam
L = = H vao mot doan mach ma gira hai dau co dién ap v = 4002 .cos

100wt (V). Dién ap o hai dau dién tra R, ¢6 biéu thirc

A. u = 200+/3 cos 100xt. B. u = 2003 cos (1007t — 'E ).
C. u = 2006 cos 100nt. D. u = 200 6 cos (100xt - f )

Mot dién tro thuan R = 30Q va mot cudn day dugce mac noi llep voi nhau
thanh mét doan mach. Khi dat dién ap khong doi 24V vao hai dau doan
mach nay thi donb dién di qua no ¢o6 cuong do 0,6 A. Khi dat mot dlt;n ap
xoay chiéu tan s6 SOHz vao hai dau doan mach thi dOﬂ}:. di¢n qua no I¢ch
pha 45° so voi dién ap nay. Dién trg thuan r va do tu cam L cia cudn day la:
A. r=11Q;L=0,17H. B.r=13Q;L=027H. ‘
C. r=10Q;L=0,127H. D.v=100;1L=087H,

Mot doan mach dién gom mot di¢n tro thuan R mic ndi tiép vai cudn cam L.,
Biét dién ap hiéu dung & hai dau dién tro R 1a Ug = 40V va dién ap hi¢u
dung ¢ hai dau cuon cam L la U, = 30V. Dién ¢ ap hi¢u dung U ¢ hai dau
doan mach trén ¢o gia tri bfmg bao nhiéu?

A.U=10V. B.U=70V. C.U=50V. D. U= 100V.
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339,

3.40.

3.41.

3.42.

Mot dién tro thuan R = 302 va mot cudn day dugc mac noi liép v i nhau
thanh mot doan mach. Khi dat dién ap khong doi 24V vao hai diu doan
mach nay thi dong dién di qua n6 co cuong do 0.6 A. Khi dat mot dien ap
xoay chiéu tan s6 SOHz vao hai dau doan mach thi dong dign qua no léch
pha 45° so voi dién ap nay. Tong tro cia cudn day va tong tro cua :a doan
mach trén la:

A.Z,=412Q ;Z = 56,6Q. B.Z,=21,2Q.;Z=36,61.
C.Z,=11,2Q;7Z=26,6Q. D. 2 4I’Q Z=173,5Q.
Mach di¢n xoay chituR = 40Q, L = g—i (H) mic noi tlep biét cromg do

T

dong dién trong mach co biéu thirc i = 22 sin100mt (A). Biéu thirc dién ap
hai dau mach la

= 2202 sin 100mt(V). B.u
C.u = 160sin(100xt + E)(V). D. u

160 /2 sin 1007t (V).
200sin (100wt + %)m,

Khi mac mgt cudn day co6 dién tro thuan R = 20Q vao dién ap xozy chiéu
tan s S0Hz thi dong dién qua cudn day léch pha so voi dién ap o hai dau
cudn day 1a 60°. Tong trd va do tw cam clia cudn day

A. Z=30Q; L=0,2H. B.Z=40Q: L =0.11H.

C.Z=50Q; L=0,51H. D.Z=48Q:1L=031H.

Mot dién trd thuan R = 360 va mot cudn da) cO do twrcam L = 153mH. dién
trd cudn day khong dang ké, dugc mac ndi tiép vao mang di¢n 120V, 50 Hz.
D6 léch pha giira dong dién va dién ap giira hai dau doan mach:
A.9=0,327rad. B.¢=0,427rad. C.9p=0,727rad. D. ¢ =0,9.7 rad.

POAN MACH LC

3.43.

3.44. Mot cudn day thuan cam, co dé ty cam L =

148

-4

Mach dién xoay chiéu gc’“)m tu dién C = il
T

(F) va cudc day thidn cam

L = L (H) mac noi tlep Dong di¢n xoay chiéu chay qua cé béu thirc

10w
i =4sin100xt (A). Biéu thirc dién ap hai dau mach ﬁy la:

A.u= 220sin (1007t — %)(V). B.u= 360sin (100mt - 3:-)(\').
C.u= 360sin (1007t + %)(V). D.u= 36v2sin(100nt - 1) V).

e

R
; H, mic nbi tlcp voi ma ty dign
c6 dién dung C = 31,8uF. Biét dién ap giira hai dau cudn diy :6 dang

= 100sin(100nt + %) (V). Biéu thirc di¢n ap ¢ hai dau tu dién c6 ding:
) Sm _ n
A. uc = 50sin(100mt - '6—) (V). B. uc = 100sin(100nt - 5) (V)

5 ) n
C. uc = 50sin(100mt + %E) (V). D. uc = 100sin( 1007t + 3) (V.



3.45. Mot doan mach gom mot cuon day ¢o cam khang 102 va w dién ¢o dien dung
1
; - 1 L £ . ‘ - i o .
( o 10" F mac noi ucp.Dong dien chay qua mach ¢o bicu  thue
I

n

1 ) (A). Bicu thuae dign ap o hai dau doan mach co dang:

| =2 \J{IE sin( 1007

A.u 802 sin(100mt - 3 ) (V). B.u =802 sin(100xt -—j—nv;.

RN

C.u- -80+2 sin(100nt + 5 ) (V). D.u= 8()\/5. sin( 100t + % ) (V).

Cha dé IV. DPOAN MACH BA PHAN TU RLC NOI TIEP

1. BAI TAP MAU
. 2 I
4.1. Mot doan mach dién xoay chiéu RLC ¢6 R = 50Q; C = ; J0F ;L= E H.

Di¢én ap hai dau mach co dang u = 100\/5 sin1007t (V).
a) Viét biéu thire tie thoi dién ap hai dau moi dung cu dién.
b) Tinh cong suat va hé s6 cong suat cia doan mach.
Giai
Tacdu= 1002 sin100nt (V) co6 dang u = Ugsinwt nén U, = 1002 V;
® = 1007 (rad/s)

1
Dung khang cua mach: Z¢ = e ——l,;—-— =50Q
A 2
100m ~ 10*
n

Cam khang cuia mach: Z, = Lo = l 100 =100Q2
n

Tong trd clia mach: Z = JRP4HEZ,~2F
Z = /50° +(100—50)’

= Z=50V2Q
a) Do u = Ugsinot = 1 = I sin(ot — @)
U, 100V2 - Ay
voil, =22 = = 2(A) va tang = —=——=
Z 502 7 R
100 - SO
= tang = —eo— = | :>(p=% :>i=2sin(|00m-§)(A)

. ) 1
Vay ugr = Ugg sin(ot - 3 + @r)

@ =0: Uor = 1,.R=2.50 = 100V = ug = 100sin(100nt —%{- ) (V)
i b1
e u = Ug sin(mt T PL)
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ul:l

¢ = Ug = 1,.Z, =2.100 =200 (V) => y; = 200sin(100mt + )(V}

) n
e uc = Upe sin(mt - A F Oc)

0c = = Uoe = 10.Zc = 2.50 = 100V => uc = 100sin( 1007t - 4 1) (V)
b) Taco: P = Ul cos ¢
Vi hé s6 cong suat cosp = L. _é_(L_[%
Z 502 2

Dién ap va cuong dd hi¢u dung la:

U 100V2 | 2
U= —2= =100(V); 1= —==-2==2 (A)

2. 2 7 2
= P=100. J—£*IOOW

(Trong truomg hqp ndy co thé tinh cong suit biang cong thirc P = RI°).
4.2. Cho doan mach diép xoay chiéu nhu hinh
4.2. Cudn day thuan cam c6 do tu cam ‘;'r/"'\-/

I . ks
L = T H. Tu co dién dung C thay doi

dugc. Dién ap hai dau mach co dang
u = 200sin1007t (V). VOon ke co dign tro (V)—
rat 1om, ampe ké c6 dién tro rat nho. Hinh 4.2

I T
I.Khi C = o 107'F thi cuong do dong dién léch pha so voi dién ap hai dau

mach 1 géc%

a) Tinh dién tro R,
b) Viét biéu thirc tirc thai cua cuong do dong dién.
¢) Tim s6 chi cua von ké va ampe ké.
2. C phai bing bao nhiéu dé sd chi von ké Iom nhat? Tinh s6 chi von ké lic nay.
Giai: Tacou = 200sin100nt (V) c6 dang u = U sinwt
= U, =200V: » = 100n(rad/s)
Cam khang cua mach: Z, = Lo = 100Q

1 1
I KhiC=5-.10 'F.taco 2o = =~ = 200Q

: ; ‘ " i n
a) Do Z¢ > 7, viu léch pha so van i mot goc 1 =20=-]

Zi~Z
S | R = Ze- Z, = 1000

= tangp =

b)u = U.sin(ot) = 1 =1 sin(mt - 0)



Vil =5 - V2ARvae = - § (Z={R7+(Z, ~Z,) =100y20)

Vav: i \"inn[lnnw ¢ :‘ (A)
' A

. / :
¢ Ampe ke chil =14 Von ke chi Ug = 17y

=
. L
Vi g \-:R = /l IUU\’I: ()
Vay Uy = 1002 (V)
2 Do von ke chi Uy = 12, voi Zy = 10082 Q nén s6 chi von ké 1on nhat
nhi [lon nhat. Truong hap nay ang var cong huong., taco 7, = Z¢ = 100€).
| |
5 = == 10" F
‘/'L (1) n

Taco: Lpa = lﬁ = \/3 A(licnayZ=R.U= L —~ 1002 (V)
J2
Viy s6 chi 1én nhat cua von ké 1a: Uy, = = J2.10042 =200 V
4.3%. Mot mach dién gom mot cudn day, dién tro R = 52 = 30 30 dé tycam L,
Mac noi mp voi mot tu, dign dun;c C. bat vao hai diu mach mot hiéu dién
thé \oay chicu, tan s6 = 50 Hz. Ding mét von ké nhicét dé do cac dién ap U,
Upg va L, déu duge ciing mot gia tri U =120 V. Tinh:
a) Goc tré pha cua dong di¢n so voi dién ap la bao nhicu?
b) Do tur cam cua cuon day?
X Giai
a) Goc tré pha cua dong dién so voi dién ap
[ir cong thire U” = Uy, +U; -2U, .U,

Tasuy ra:

;- YV +Ui-U° _120°+120°- 120°

B U, 2.120

L, = 60V Uc =Zc.

Do dé: U =U3 —U’ =120° =60 = (603’
Up = 60 NERY, Hinh 4.3G
Goc tré pha ¢ la: tang = £zt = lie oY S =>@=-
| B Ur 603 3 ;

Gian dé veeto hinh 4.3G cho thiy ring ba vecto U, U, va U, lam thanh mét

. A . . T . . A £ . . n .
tam giac dcu co duong cao 1a U, nhin gian do, ta thay ngay i som pha § sovaiu.

b) DO tu cam cua cudn day
]

Up  60V3
Cuong d0 hiéu dung cuadong dién: 1= = —= =2A
g g H R ™ 3043
: T L ——— .
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4.4. Cho mach dién xoay chicu R, .. C mic ndi iit:p tan so = 50 Hz va di¢n ap hicu
dung U = 100 V. Dién tro thuan R = 10 Q. cuon day thuan tor cam ¢o

L= w H, va mot tu dién ¢6 dién dung C. Phai chon C bz'lng £1a tri nao sau day dé

¢O cong huong xay ra trong mach dign? Cuong do dong dign luc do la bao nhieu?
| |
A C=5-107 "F ol = 1.5A. B.C‘—-;l()”’ =05 A,
] 5
C.C== 107 'F.) G=1L0 A, D.C=2=[0"F.14=1.8 A.
n in
. . I
Traloi: Chon C. Trong mach co6 cong huong khi Z°¢ =7, = F(-). C - Suy ra

] I |
CwZ, 100m10 =«

1

10 F.

Khi c6 cong huong: Zy, =Rl =7 =% =75 = IA

4.5. Cho mach RLC khong phan nhanh hinh 4.5 cu¢n day thuan cam co do wr
cam L, tu C ¢co dién dung C goi U la di¢én ap o hai dau doan mach, Uk, = = Upnt
=100V la dién ap & hai dau doan mach PM, U, = 60 la dién ap hai dau cuon

cam L, dién ap & hai dau mach U = 100V. Goc léch pha cua dong dién, so
voi dién ap @ dugc xac dinh:
A.tang =1. B. cosp = 0,8.

C.tanp=173. D.cosp = 0,856. F/_:’_‘wm'ﬂl ‘—,6
Tra loi: Chon B.

- , R y
Tir cong thire: cosg =7 ; Ta suy ra: Hinh 4.5

_ VUi _ V100? -60° _

100
4.6. Mot doan mach RLC ndi tlep c6 dién tro thuan la 30 Q. Biét cuong do dong

. oA -~ n ] . A » - . J‘l - -~ » h
dién cham pha 3 SO VOi di¢n ap o hai dau doan mach, cudn day co cam

khang la 70 Q. Tim tong tré cia mach va dung khang cuia ty.
A.Z =60Q ;Z-= 18Q. B.Z =600 ; Z¢c= 12Q2
C.Z =50Q ;Z-= 15Q. D.Z =70Q ; Z-=28Q

Tra loi: Chon A. cos@ =% = COS % =0,5 Suyra Z=60Q.

-Z. T0-Z.
la c(mlan(p=z' R = L tan% V3 ~vay Zq= 18Q.

30

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN _
4.7. Cho mach di¢n xoay chicu nhu

"
hinh vé bén. Cuon day ¢or = 10 €, R e 1.
! L ﬂ—f:—/lf}f—ftsm—( s
L= 557 H. Dat vao hai diu doan ) & .
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4.8.

4.9.

4.10*

mach mot dign ap dao dong di¢u hoa ¢ gid trr hicu dung [a U = 50V va tan
sof o S0Hz.

Khi dien dung cua tu dign ¢o gra try la C tha s ¢chi cua ampe k¢ la cue dai va
bang IA. Tinh gia tri cua Rva(,? R | R

( ho mach di¢n xoay chicu nhu '

hinh v& (Hinh 4.5). Dign ap gita /‘;@“[:}—mm ;l | ;Ii
har dau doan mach co bicu thue:
Ua 10042 sin100mt (V).

Khi thay doi dién dung C. nguoi ta thay tmg voi hai gia tri cua C la S pk va 7ul
thi ampe ke déu chi 0.8 A Tinh hé s6 tr cam |- cua cudn dav va dign tro RV

Mot dén ong khi hoat dong binh thuong thi dong dién qua dén ¢o cuong do
(.8A va hicu dién thé o hai dau den la 50 V. Dé sur dung den vor mang dign
xoay chiéu 120 V ~ 50 Hz. nguoi ta mac noi tiép vai nd mot cudn cam cd
dién tro thuan 12.5 Q (con goi la chan luu). Hé s6 tu cam L. cua cudn day la
bao nhicu?

Hinh 4.5

. Mic mot cudn day vao mach dién xoay chiéu u = 100 v2 sin100nt (V) thi
thay currong do dong dién léch pha so voi dién ap mot goc 2

a) Hay giai thich tai sao biét cudn day co dién tro R,

b) Biét Ry = 25Q2. Tinh d¢ tu cam L cua cudn day.

¢) Viet bigu thire tirc thoi cua cuong do dong dién qua mach.

d) Mac noi ticp vao mach mot tu ¢6 dién dung C thay doi dugc. Hoi C bang

bao nhiéu dé cuong do dong dién hi¢u dung 1a 2A? De cong suat trén mach

dat gia tri cuc dai thi C bang bao nhiéu, tinh cong suat ciia mach luc nay.

2. BAI TAP TRAC NGHIEM

4.11.

4.12.

Cho mach di¢n xoay chiéu nhu hinh vé

bén. Cudn day thuan cam c6 do ty cam thay C

doi duge. Dién tro thuan R = 1002, Dién ap R L

hai dau mach u = 200sin100mt (V). Khi thay D "6}38&'—{ |—/
doi hé s6 tr cam cia cudn day thi cuomg do

dong dién hi¢u dung c¢o gia tri cuc dai la

A.1=2A. B.1=05A. O T D.1=J2A.

J2

Cho mach dién xoay chiéu R, L, C mic ndi tiép. Cudn day chi co hé sO tur

0,1 500
cam L === H, dién try thuan R = 10 Q va mét ty dién c6 dién dung C =

pF. Bat vao hai dau doan mach mét di¢n ap xoay chiéu ¢6 tan s6 f= 50 Hz
va dién ap hiéu dung U = 100 V. D§ léch pha giira di¢n ap hai dau doan
mach va dong dién trong mach la:

w3

n n T
A.(p:—z. B.(p=a. C.(p=z. D.o=
Cho mach dién xoay chiéu gébm dién tré thuan R, cuén day thuan cam L va

tu dién C = = F mac noi tiép. Néu biéu thirc cua dién ap giira hai ban ty
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4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

154

. 3n f AR E : 5 = ;
diégn la u = 50 42 sin(100mnt — N ) (V) thi bicu thire cua cuong do dong di¢n
trong mach la

A. |—S\[_sm(100m+3 ) (A). B.i=5\55in(100m ) (A).

in
C.i= 52 sin(100xt —§ ) (A). D.i=5V2sin(100mt - - ) (A).
Poan mach xoay chiéu RLC mic ndi tiép. Dién tré thuan R = 10€), cudn day

thuan cam c6 do tu cam L = ——H, tu dién co dién dung C thay doi duge.

10n
Mic vao hai dau doan mach di¢n ap xoay chiéu u = Uosin1007t (V). Dé dién
ap hai dau doan mach cung pha véi dién ap hai dau dién tro R thi gia tri dién
dung (_ua tu dién la

10" 10" 10"

A. '—F B. 3.18uF. C. '—‘F D. ——F
Dat vélo hai dau doan mach RLC khong phdn nhanh mdt dlen ap xoay chi¢u

u= UUSIn(Ut Ky hi¢u Ug, U, Uc tuong ng la dién ap hi¢u dung ¢ h‘ll dau
d:en tro thuan R, cudn day thuan cam (cam thuan) L. va tu dién C. Néu Uy =

5 U, = U¢ thi dong di¢n qua doan mach so vai dién ap o hai dau doan mach

A. tré phag’ : B. tré pha'} : C. som pha% , D. som pha 'g' :

bat mot dign ap xoay chiéu u = 300sin ot (V) vao hai dau mot doan mach
di¢n RLC miéc nbi tiép gom tu dién co dung khang Zc = 200 Q, dién tro
thuan R = 100 Q va cudn day thuin cam c6 cam khang Z; = 100 Q. Cudng
d6 hiéu dung cuia dong dién trong doan mach nay bang

A.2,0 A. B.1,5A. C.3.0 A. DIS\/_A

bat vao hai dau doan mach dién RLC khung phan nhanh mgt dign ap xoay
chiéu ¢6 tan s 50 Hz. Biét dién tro thuan R = 25 Q. cudn day thuan cam

] : : wa 3 n i
(cam thuan) c6 L = = H. Dé dién ap o hai dau doan mach tré pha 2 SO VO

cuong do dong dién thi dung khang cua ty dién la

A.150Q B. 100 Q C.7581D; 125 £}

bat dié¢n ap u = Ugsinot vai U, © khong don vao hai dau doan mach RILC
khong phéan nhanh. Di¢n ap hi¢u dung hai dau di¢n tro thuan 1a 80 V. hai dau
cudn day thuan cam (cam thuan) 1a 120 V va hai dau tu dién 12 60 V. Dién ap
hi¢u dung ¢ hai dau doan mach nay banb

A. 140 V. B.220 V. C.100 V. D. 260 V.

Lan luqrt dal dién ap xoay chleu u = 52 sinot (V) voi khong._., doi vao hai
dau moi phan tr: dién tro thuan R, cudn da} thuan cam ¢o do tr cam L.ty
di¢n co dign dung C thi dong di¢n qua mol phan tr trén dLll cO gid try hi¢u
dung bé’m;: 50 mA. Dit di¢n ap nay vao hai dau doan mach gom cac phan tur
trén mic noi ticp thi tong tro ciia doan mach la

A. 10043 Q. B. 100 Q. C. 10042 Q. D. 300 Q.



4.20.

4.21.

4.22.

4.23.

4.24.

Mot doan mach dig¢n xoay chicu g(‘nn dién tro thuan R. cuon day thuan cam
cO do trcam Lova tu dién ¢o dién dung C méc noi tiep, trong do R, L va C ¢o
gia tri Khong doi. Dat vao hai dau doan mach trén dién ap u = U sinmt, voi o
¢cO gia tri thay doi con U, khong doi. Khi @ = o, = 200w rad/s hoac o — o, -
SOn rad/s thi dong dién qua mach ¢o gia tri hi¢u dung bang nhau. D¢ cuong
do dong dien higu dung qua mach dat cuce dai thi tan so o h:"mg

A. 1007 rad/s. B. 40n rad/s. C. 125n rad’s. D. 250n rad/s.

0.3
Mot doan mach RLC ¢co R =40 Q. | = —T—E- HvaC = F. Dat vao hai

3000m

dau mach mot dign ap, co bicu thue la u = lﬁl}\/E cos 100mt (V) thi trén
mach xay ra cong huong. Bicu thuce cua cuong d¢ dong dién trén mach, theo
don vi ampe, la:

A.1=3c¢cos (100wt —-73). B.1=3cos 100 nt.

to|A

C.i=3V2. D.i =32 cos 100 nt.
MGt doan mach dién chira mot dién tro R = 30 €2, mot tu ¢o dign dung

V3

, . ] s, g . 3 :
= ———— F va mot cudn thuan cam, ¢o do tu cam L = S duoc mac
60007 10w

vao di¢n ap, tinh bang von, ¢6 biéu thirc: u = 120+/2 cos 100 nt. Biéu thirc
cua cuong do dong di¢n qua mach la:

A.i=2\/§cos(100m—%). B.i=2\/§cos(l00m+%).
C.i=26cos 100 nt. D.i=2\/acos(100m+%).

Mot den dng khi hoat dong binh thuong thi dong di¢n qua den co cuong do
0,8A va dién ap ¢ hai dau dén la 50 V. bé sur dung dén voi mang dién xoay
chiéu 120 V = 50 Hz, ngudi ta mac ndi tiép vOoi nd mot cudn cam co dign tro
thuan 12,5 Q (goi la chan lvu). Dién ap hiéu dung & hai dau cudn day bfmg
AU=1445V. B.U=1044V.

C.U=100V. D.U=1408 V.

Cho mach RLC khong phan nhanh

hinh 4.24 cugn day co dién tro r va R r.LL »

do tr cam L, tu C cé dién dung C. J_(:}_Jmm,_l H
Goi U di¢n ap o hai dau doan mach, M Q
Unt = Upn la dién ap & hai dau doan Hinh 4.24

mach RL, U, = Z,. | la dién

ap tmg vai do ty cam 1, U, la dién ap o hai ban cyc cua C va ¢ la goc tré
pha cua dong di¢n, so voi dign ap Gitra U, Ug,, Uy, Ue va @ €6 h¢ thue

A, V=%, 48 -2U U B. U= U3, + U] —2U, U.cosy.
T Ui U, 4V 430,00, D UFe= i 4 U7 42U, U, coug .

*N
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4.25. MQI mda,h du;:n ;,nm mot cudn day, dign tro R = 52 = 303 om. do tr cam L.
mac nm tlep vai mot ty, dién dung C. Dat vao hai dau mach mot dién ap Xoay
chiéu, tan so = 50 Hz. Dung mét von ké nhiét dé do cac dién ap U, Ugy va Ug,
déu duoc cing mot gia tri U = 120 V. Lay goc thoi gian (t = 0) la lic dién ap u
triét tiéu dé tiép tuc tang, thi biéu thirc ciia cuong do dong dién la

A.1=2sin (100 ntt + B. |—"'~f25m(100m+

6) o)

C.i=2ﬁsin(100m—%)‘ D.1=2sin (100 nt — 7).

4.26. Cho mach dién hinh 4.26, trong do:

Up = 60 V R &
Uw 60 V s I W F—s

= P

=603V Hinh 4.26
Hé sO cong suat cia mach la
I »
A.cosp=7. B.cosq)=§. C.coscng. Dcosq)*\—?.

4.27. Mot doan mach dién xoay chiéu dugc dat trong mot hop kin, hai dau day ra
ndi vai dién ap xoay chiéu. Biét dong dién trong mach cung pha vdi dién ap.
Nhirng mach di¢n nao sau day théa man diéu kién trén?

A.Mach chi c6 dién trg thuan R.

B.Mach R, L va C ndi tiép, trong d6 c6 hién tugng cong hudng xay ra.

C.Mach c¢6 cudn day c6 dién tro hoat dong va tu dién ndi tiép, trong d6 co
hi¢n tugng cong hudng xay ra.

D.A, B va C déu ding.

4.28. Mot doan mach RLC gém ¢c6 R=70,4Q; L =0,487H va C = 31 ,8uF. Dong
dién xoay chiéu di qua doan mach c6 f = SOHz va | = 0,4A. Dién ap hiéu
dung & hai dau doan mach la:

A.U=152(V). B.U=352(V). C.U=252(V). D.U=452().

4.29. Mach dién gdm R = 80Q, L = ]—g-— @, C = 90 (uF) mbo ndi tibp vao
a1 T

di¢n ap xoay chiéuu = 120 JZ_sin 1007t (v). Cuong d¢ hig¢u dung la:

Al =222 (A) B.1 = 242 (A).
C.1 =122 (A). D.1 = 1,2 (A).
4.30. Cho mach dién nhur Hinh 4.30. Biét
cudn day co dién trg khong dang ké va |
c6 cam khang Z; = R, tyu di¢n c6 dung | |

khang Z:- = 0,5 R. Khi khéa K dong ¢ a
thi cuong d¢ dong dién tirc thoi qua
cudn diy c6 biéu thirc i = 0,4sin100nt
(A). Biéu thirc cta cuomg do dong dién .
qua cudn day khi khoa K dong o b la: Hinh 4.30
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AL i -2 sin il("l.’:li ""‘:.-\1_ B.i=0.1v2 sin [mu;.l - :lm}.
4 2
Coi= 0242 sin 10071 "‘“ () D.i=0.1V2 sin [HH)::! } 1"(.-\],
4.31. Mot doan mach vé o Hinh 4.31. Biét CDE__
dien troe R = 6002, cuon day co do wr
cam . = 191 mH. tu dién co dién dung A B

C 265 pb. Dign tro cuon day Khong %_"{::}“_WW\A_V_l F—o
diang ké. Dién ap gita A va B biéu
thae: u = 90sin 100wt (V). Dicn tro cua
cac von ké rat 1on. Hinh 4.31

Do lech pha gitra dong dién va di¢n ap hai dau doan mach va s6 chi cua cac
von ke la:

A~ 80V :50V. B. -~ 120V :60V. -

CEi Vs DE; 90V ; 63.6V.
4.32. Mot doan mach gdbm mét cuon day co cam khang 10€2 va tu dién co dién dung
8 |

. P 1 - A ‘A f . a ’ . A ’
(L = n 10" F mac noi tiep. Dong dién chay qua mach c¢o biéu thic

. - T x " o A L 4 "
i =242 sin(100mt + 1 )(A). DéZ =7, +7Z; can mac thém vao doan mach
mot dién tro thuan R ¢o gia tri la:

AR =00, B.R=20v/5Q. C.R=20Q. D.R =406 Q.

4.33. Cho doan mach gom dién trg thuan, cudon day cam thuan va tu dién mac noi
tlep Blel dién ap hi¢u dung lan ot 18 Up= 120 V; Uy, =30V Ug =100 V.
Néu mic thém mot tu ¢o dién dung bang gia trj va song song vOi tu noi trén
thi di¢n ap trén di¢n tro sé bang bao nhiéu? C0| biéu thirc cua hiéu dién thé
giira hai dau doan mach khong bi thay doi khi mac thém ty noi trén.

A 120(V). B. 130(V). C. 140(V). D. 150(V).
- k& 0,8 2,10 .
4.34. Mach dién xoay chiéu gobm R = 40Q: L. = —— (H); C = (F) mac
T T
noi liép; biét f = S0Hz U = 220 (v). Cuong do hic¢u dung trong mach la
A 25 (A): B.4.4(A); C. 6.6 (A); D. 3.0(A)

4.35.M0t doan mach gfvm mot dién tro thuan R = 50€2, mot cudn cam ¢o L = ; H.

”
. - .- ¢ .- d— -4 o Lo o4 . .-
va moét tu di¢n ¢o dién dung C = - 077 F, mac noi tiép vao mang dién xoay

chiéu ¢o tan s f = 50 Hz va dién ap hiéu dung U = 120 V. Biéu thirc thirc
dong dién qua doan mach la :

A.i = 24sin(100mt+ 7 ) (A). B.i= 242 sin(100mt = ) (A).
C.i= 24sin(100mt - ) (A), D. i = 24sin(1007t - 7 ) (A).
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4.36. Doan mach R, .. C ndi liép. cuon day co

4.37.

: 2
r=20§)‘Biél:R=SUQ:L=;l|.Tu Ly

e
C ¢6 dién dung bién ddi duge. Dién ap: _;{’H
3

Uap = 1202 sin100mt (V) cuong dé

S q Hinh 4.36
dong dién cham pha hon u,z mot goc 1

Dig¢n dum_., C va cuong do hi¢u dung dong dién bang
4

10 107
s 2. 1=0,6V2 A. B‘C:-—"F:I=6\5A.
:’..10'4 3 |o
C.C=="—F;I=06A. Fi;l=J2A.
Cho mach dién gé)m dién tro thuan R, cudn da)-' thuan cam ¢o 1. = 0318 pF

va tu dién ma dién dung co thé thay ddi duoc mac noi liép. Pat vao hai dau
doan mach mot di¢n ap xoay chiéu co gia try hiéu dung U = 100 J2 V. tan sé

" = ‘ in IS e WRIE
f=50 Hz. Khi cho C =0,159.107* F thi dong di¢n nhanh pha 7 SO VO dién ap
uag. Dién tro R va biéu thirc cua dong dién trong mach la:

A. R=I2OQ;i=?.\/§ si|1(100m+§ XA). B. R=200Q:i=2 sin(l()Ofrt—E )(A).

C.R=50§2;i=\/§sin(l{]0m+g)(A). D.R=1002:i =2 sin(100m + 5 ) (A)

5 ; 1
4.38. M{t doan mach gom dién trd thuan R = 50Q, cudn cam ¢6 L = = H. va ty

= 2 - - Ks ok \ .n o4 A
dién co dién dung C = = 107" F, mac ndi tiép vao mang dién xoay chiéu co

tan s f=50 Hz va U = 120 V. Tdng tro cua doan mach la
A.Z=502Q; B.Z=50Q; C.Z=25J2Q; D.Z=100Q

Chu dé V. CONG SUAT CUA POAN MACH PIEN XOAY CHIEU

I. BAI TAP MAU
5.1. 1. M¢t ty dién co dién dung ( = 5,3 uF mac noi mp voi dién trd R = 3002
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thanh mot doan mach. Mic doan mach vao mang dién xoay chiéu ¢o dién
ap 220V, tan so 50Hz. Hay tinh:
a) Hé s6 cong suat cua dmm mach.
b) Di¢n nang ma doan mach tiéu thy trong mat gio.

2. Mot cugn cam khi mic vai hiéu dién thé xoay chleu 100V thi tiéu thu cong suat
8 W. Biét dong qua cudn cam la 0,2A. Tinh h¢ s cong suat ciia cudn cam.

Giai
1. a) H¢ sO cong suat cua doan mach.
Ap dung cac cong thire cho doan mach ¢6 R va C méc noi tiep



5l

3.3

I
= = @) L2

2f(

Dung Khang 7,

[one tro cua mach 7 R

o oE o : R
HI¢ so cong suat cos @ =7, = —= = 0447

A -

) Dien nang mia doan mach ucu thu trong mot gio,
, .- 8 220 .
[ heo dinh Tuat Om: | 7 T T 0328 A
30045

)= RIT = 300.0.108.3600 = 116190W.
2. Cong suat ticu thu cua cuon cam la Rl

Iheo gia thiet U = 100V: 1= 0.2A: RI" = 8§W

. .. : . ‘ R RI
Do vay, he so cong suat cua cudn cam la: cos ¢ = 7 = =04.

ul

Cho mot mach dien nhu hinh v&é (Hinh
. ]

. “ R L.r C
5.2 Blet: R=80Q:r=20Q: L.= - / @—E]—mh | F /
.o Tu C ¢o dien dung bién dor 7 B
duoc.bien ap hi¢u dung hi¢u dung : Hinh 5.2

| £ %
Uap - 1202 sin100mt (V)
Di¢n dung € phai nhan gia tri bao nhicu dé cong suat trén mach dat cuc dai?
Cong suat ticu thu trong mach lic do l1a bao nhiéu?

_ Giai
Ta tim C dé cong suat mach cuc dai va tinh gia tri cye dai do.
o ) ) . : i i ‘ i LI
Fa: P = (R + r)l" = P cuc dai khi I cye dai, tire la Khi trong mach ¢6 cong

| | 1
o€ I ( 2 2 27
(1007)
T
| Z=R+ I()())l—u—@—]‘)/\.
Khi ¢6 cong huong: = ( = =ree= L3 As

P=100.1.2" = 144 W.
Mot doan mach di¢n Eom mot cuon day, dién tro R = 4€Q, do tr cam L va
mot ty, di¢gn dung C mac ndi ticp. Dat vao hai diau mach mot dién ap co

bicu thire 1a u = 132 .cos 100 nt (V). Dung von ke nhiét dé do dién ap o hai
cure tu dién, thi duge Ue = 100V, Biét cong suat tiéu thu trén mach la 240W.
Dién dung C cua tu la:

. e 107t 10! 07
A.C=7-F. B.C = F C. C=—F D, C 2~
Pty 8 L T T
~ - . ¥ - " L P lJt IOO
Tralivi: Chon B. Tacd: P=1'R=>1= E: S(A)=>Z¢=7 =5 =20Q
| l 100

O oZe T T00n20 2000n ~ 2n
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bat vao hai dau doan mach R, L. C mac noi tiecp mot dién ap dao dong dicu
hoa coO biéu thirc u -—-22('}\5.sinu)t (V). Biét di¢n tro thuan cua mach 1a 100€).
Khi o thay doi thi cong suat tiéu thu cire dai cua mach co gia tri la

A.200W. B. 242W, C. 440W, D 484W.
Tra loi: Chon D. Cong suat cuc dai khi I cue dai — cOong huong
; U U 00
Taco Ppa =I'R=p7R="J7"=7045=2 22° =484 W.

1. BAI TAP AP DUNG
1. BAI TAP TU LUAN

S5:9:

3.6*.

Mot doan mach Eom dién tro R =40Q. mot cuon cam L. = 02H va mot ty

dién C = 19,3uF méc noi tiép. Dién ap hai dau doan mach la U = 110V, tan

sO = 5S0Hz.

a) Tinh cuong dé d(‘mg di¢n qua doan mach.

b) Tinh hé so cong suat cua doan mach. Tir do tinh d§ l¢ch pha gitra dong
dién qua mach va di¢n a ap & hai dau doan mach.

c) Tinh cong suat tiéu thu cua dong dién chay qua doan mach.

Khi dat mQt cuon cam ¢o dign tro Ry, dQ tr cam L vao mot di¢n ap xoay

chiéu co gia tri hiéu dung U = 200V, {an sO f= 50 Hz thi cuong d6 dong dién

hi¢u dung qua no la 0,8 J5 A. Khi méc ndi tiép vao mach mot dién tro R =
50€2 thi h¢ s6 cong suat ctia doan mach la 0,707. Tinh:
a) Dién tro Ry va d ty cam L caa cudn day.

b)C(")ng suat tiéu thu trén mach, trén cudn day, trén dién tro R khi cudn day

noi tiép voi R.

5.7. Cho mach dién xoay chiéu nhu hinh vé.

R C
Dién trd R =100€2 tu di¢n ¢ dién dung - gnLé: | ‘

Ce, 10~ F. Cuon day thuan cam va co

do tw cam thay doi duoc tir 0 dén vo cung
Ion. Dign ap_ hleu dung hai dau mach la
U = 100V, tan so dong dién f = 50 Hz. —#m)é——-
Hay khao sat cong suat P cua mach theo

do tr cam L cua cuQn day.

2. BAI TAP TRAC NGHIEM

5.8.

th
e
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Mot doan mach noi tiép gom mot di¢én trd R = 20 €, mét cudn day
thuan cam L = 0,5 H va mot tu dién co dién dung C bién ddi dugc mic vao
mang di¢n xoay chiéu u = 1102 sin100nt (V). Khi C =100 pF, cuong do
dong dién chay trong doan mach va cong suit tiéu thu ciia doan mach la:
A.1=0678 A;P=25W. B.1=075A;P=20,5W,
C.I=O,867A;P=ISW. D.1=0,781 A:P=35W.

Pat hiéu dién thé u = 100 V2 sin100nt(V) vao hai dau doan mach RLC
; | .
khong phan nhanh vai C, R ¢o dg lon khong doi va |, = - H. Khi do di¢én ap

hiéu dung & hai dau mdi phan tr R, L va C ¢6 do lon nhu nhau. Cong suit
tiéu thu cua doan mach la:
A. 100W. B. 200W. C.350W. D. 250W.



5.10.

5.11.

512

Mot doan mach di¢n gmn mot cudn day co dién trd R, do tu cam 1. va mot
. dign dun;, C mac noi lu,p Dat vao hai dau mach mot dién ap co biéu thirc

u 602 .cos 100 nt.(V). Dung von ké nhiét d¢ do dién ap ¢ hai dau cuon
day, thi duoc Uy, = 80V va o har cuc tu dign, thi duge U = 100V, Biét cong
suat ticu thu trén mach la 240W. Do tu cam | ¢co gia tri

L= =1 B.L=——H.  CL-22 D1~ i
AL =5 IR 1 S 25 B Y

|
Mot tu. dién dung C = 10 00 OO(}_I duoe mac nmIle vor mot dien tro R = 10033 Q.

bat vao hai dau mach mét dign ap. co biéu thire u =400 V2 cos 100 nit (V). Cong
suat trung binh tieu hao trén mach. tinh ra oat, la:

A.RE=1003x (3 ). B.RI°= 1003 x 22
C.RFE=100V3 x(V6). b.RIF=1004/3 x (V6 ).

Dat mot dién ap xoay chiéu u = 200 \/5 sin(100mt) vao hai dau doan mach R,
L, C khong phan nhanh c6 dién tro R = 110Q. Khi hé¢ s6 cong suat cua doan
mach 16n nhat thi cong suat tiéu thu cua doan mach la

A.440W. B.115W. C.172.7W. D. 460W.

Chua dé V. CAC MAY DIEN

I. BAI TAP MAU

6.1.

Mot khung diy phang gom 100 vong day, mdi vong ¢6 dién tich 500 cm dat
trong mot tir trudng déu co cam (g tir 0,05 T. Lic t = 0 phap tuyén cua
khung day co cung huong-vai vécto cam tmg tu. Cho khung day quay voi toc
do Khong doi 600 vong/phut. True quay cua khung vudng goc voi cac duong
cam ung.
a) Viét biéu thire tinh tir thong qua mdi vong déy theo thoi gian,
b) Lap biéu thirc ciia suat dién dong cam tng trong khung day. Lay n = 3,14.
¢) Noi hai diu khung déy véi dién tré thuan R = 40 Q. Coi dién tro cia khung
day bing khong. Tinh cudng do dong dién qua dién tro.
Giai
a) Theo gia thiét ta co dién tich vong day S = 500 cm’ = 4.107 m’, sb vong
day N = 100 vong, cam tmg tir B=0,05 T = 5.107* T, toc d¢ quay cua roto
= 600 vong/phat = 10 vong/s.
Vao thoi diém t, goc gitra phap tuyén khung ddy va cam (mg tr la
a = 2nnt, do do tir thong qua mot V(')ng, déy la:
®, = BS cosa = BS cos2nnt = 5.102.5.10 7 cos2n.10t = 2510™* cos20nt (Wb).
b) Vi khung day c6 N vong giong nhau nén trong khung cé suat dién dong;
dd,

NT = NBS2nn sin2nnt

Thay so. taco e = 100.25.10 62.8 sin20nt (V).
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e =157 sin20nt (V)

c)Suﬁt dién dong hi¢u dung 1A E = 5:—]5 1 ~ 1,13 V.

: : E
Cuong do dong dién higudung la | = R~ 0,28 A.

6.2. Roto cua may phat dién xoay chiéu la nam cham c6 6 cdp cuc, quay voi toc
d$ 600 vong/phat.

a) Tinh tan so cua suét dién dong do may tao ra.

b) Phan g ctia mot may phat dién xoay chiéu c6 N = 200 vong day gidng
nhau. Tu thong qua mot vong day co gia tri cuc dai la 20 mWb va bién
thién diéu hoa vai tan sd 50 Hz. Suat dién dong cua may co gia trn hi¢u
dung la bao nhiéu?

Giai

a) Ap dung cong thirc f = pn
voi n = 600vong/ph =10 vong/s; p=6ta co: f= pn =60 Hz.

b) Theo gia thiét N = 200 vong; ®, = 2mWhb = 2.10"° Wb; f = 50 Hz. Suat

E, 2nfNO,
dién dong cua may co gia tri hi¢u dung la: E = 2 ~89 V.
NG

6.3. Cuon so cép ctia mot may bién ap dugc ndi voi mang dién co dién ap 240 V.
Cudn thir cap co dong di¢n cuong do 1A ‘.hay qua va co di¢n ap O hai dau
day la 12V. Biét s6 vong dy qua cudn thir cap la 50. Tinh sd vong day cua
cudn so cap va cudong d6 dong dién chay qua no.

Giai
Theo gia thiét U, = 240V; I, = 1A; U, = 12V; n, = 50.

U , U,
Ap dung cong thirc: U—l = = Uz- taco:

U, 12
Cuongdodongsorcap I.—IJU =1. m— 0,05 A.

S6 vong cudn so cap: ny = n, % = 50. % =1000 vong.
6.4. Cudn so cap va thir cap ciia mot may bién ap co s6 vong lan lugt 1a ny = 600
vong, n, = 120 vong Dién tro cac cudn day khong dang ké. Noi hai dau cudn
so cap voi dién ap xoay chiéu c6 gia tri hiéu dung 380 V.
a) Tinh dién ap & hai dau cugn thir cap.
b) Néi hai dau cudn thir cép voi bong dén c6 dign trd R = 1009 Tinh cuong
do dong di¢n chay trong cugn so cap trong truong hgp bo qua hao phi cua

may bien ap.
Giai
Theo gia thiét U, = 380V; n, = 600; n, = 120; R = 100Q
U_n
Ap dung cong thue: 7~ 0, 3
Dién ap & cudn thir cap U, = U. — = 380'—"9 =76(V)
n 600

|
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¢ Bo qua hao phi: Uyl Usl.
Mat khac I, = U/R =76/100-0,76A, suy ra
1, = Usl, /U, = 76.0.76/380 =0.152( A)

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN

6.5.

6.6.

6.8.

6.9.

Dong co dién xoay chiéu tiéu thy cong suat 1.5 kW va ¢o hi¢u suat 80 %.
I'inh cong co hoc htru ich do dong co sinh ra trong 30 phut.

Mot dong co khong dong bo by pha mac theo ki¢u tam ;_.Mt. vao mach ba pha
¢O dién ap pha 1a 220 V. Cong suat dién cua dong co 1a 5.7 KW. hé s6 cong
suat cua dong co la 0.85. Tinh cuong do dong dién chay qua cac cudn day
cua dong co.

Mot dong co khong dong bo ba pha ¢d ba cudn day mac theo hinh sao. vao
mang di¢n ba pha cua thanh pho. Dién ap day cua mang la 380V. Dong co ¢o
hé 5O cong suat ¢cos ¢ = 0.8 va phat mot cong suat 990 oat. Cuong do hi¢u
dung cua dong dién qua mdi cudn day la bao nhiéu?

Dién nang & mot tram phat dién duge truyén di dudi dién ap 35kV va cong
suat 1000 kW. Hiéu sb chi cua cac cong to dign ¢ tram phat va o noi thu sau
moi ngay dém léch nhau thém 2400 kWh.

a) Tinh cong suat dién hao phi trén duong day tai dien.

b) Cén t tang di¢n ap o tram phat dén gia tri nao dé dién nang hao phi trén
duong day chi bang 2 % dién nang truyén di? Coi cong suat truyén di o
tram phat dién khong doi.

Mot dxrimg: day tai dién xoay chiéu mot pha dén noi tiéu thy & xa 6 km. Dé}
dan lam bang nhom co di¢n tro sudt p =2,5.10™ Qm va co tiét dién 0,5 cm’.
Dig¢n ap va cong suat truyén di o tram phat dién lan luot 1a U = 20 kV, P =
1000 KW. Hé¢ so cong suat cua mach di¢n la cosg = 0,9. Hay tim cong suat
hao phi trén duong day va hiéu suat truyén tai dién.

2. BAI TAP TRAC NGHIEM

6.10.

6.11.

6.12.

6.13.

Véi cing mt cong suat can truyén tai, néu tang dién ap hiéu dung ¢ noi
truyén di 1én 20 lan thi cong suat hao phi trén dudng day tai dién ‘
A.giam 20 lan.  B. tang 400 lan  C. lz'lng, 20 lan. D. giam 400 lan.
Mot mdy bién dp ¢ so vong cua cugn so cap la 5000 va thir Lap la 1000. Bo
qua moi hao phi ciia may bién ap. Dat vao hai dau cudn so cap dién ap xoay
chi¢u ¢6 gia tri hiéu dung 100V thi dién ap hi¢u dung o hai dau cudn thir cap
khi dé ho co gia trj la:

A.20 V. B.40 V. C.10V. D. 500 V.

Trong cudn thir cap cia may bién ap c6 s6 vong bang 1000 xuat hién suat
di¢n dong b{mg 600V khi may blen ap dugc noi vao mang vai dién ap
U= 120V. S6 vong trong cudn so cip la:

A. 500. B. 200. C. 400. D. 600.

Cudn so Lap ctia mot bién ap co n; = 550 vong dugc mic vao mang dl¢n co
di¢n ap hi¢u dung U = T110V. Di¢n ap hé do dugc & hai cuc cudn thir cap la
24V. Cudn thir cap co

A.n, =120 vong. B.n, =240 vong. C.n,=60vong. D.n, =96 vong.

163



6.14.

6.16.

6.17.

Mot dong dién xoay chiéu durgc truy én bang mot dudng day cao thé 110 kV.
co dign tro R = 50 6m. Dé cong suat tiéu hao khong vurgt qua 10 %% cong suat
can tai, thi cong suat toi da tai dugc, la:

A.P <24 MW B.P<36 MW CP<1"’MW D.P<48 MW

. Mgt dong co dign xoay chiéu ¢o dién tror day cuon la 32 Q khi l]]ElL Vao

mach c6 dién ap 200 V thi san ra cong suat 43 W. Biét h¢ sé cong sudt cua
dong co 12 0.9. Cuong d¢ dong dién qua dong co la:

A. 1=0,15(A). B. 1=0,25(A). C.1=035(A). D.1=045A)
Mot may phat dién xoay chiéu c6 mot cdp cuc phat ra dong dién xoay chiéu
tan s6 SOHz. Néu may c6 6 cap cuc cung phat ra dong dién xoay chiéu S0Hz
thi trong mét phut s6 vong ma roto phai quay la:

A. 500 vong. B. 150 vong. C. 1000 vong D. 3000 vong.

Mot may phat dién xoay chiéu phat mot dong dién co tan s6 f = 50 Hz. Roto
ciia may ¢o 8 cap cuc phai quay vai toc do:

A. N = 1500 vong/phut. B. N =375 vong/phut.

C. N =750 vong/phut. D. N =500 vong/phat.

PE KIEM TRA PE NGH] CHUONG V
(Thaoi gian 45 phat)

1. Mot dong dién xoay chiéu ¢ biéu thirc i = cos(100nt + - ) (A).
X

Két luan nao la sai khi ndi vé dong dién ay.

a\l
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A.Tan s6 dong dién la SOHz.

B.Chu ky dong dién la 0,02(s).

C.Cudng do hiéu dung cia dong dién 1a V2 (A).

D.Bién d¢ dong dién la 1(A).

Cong suat cia mdt doan mach xoay chiéu dugc tinh béng cong thire nao sau day ?
A.P=UL B.P=Zl’cosp. CB.P=2ZI. D. P = RI’cose.
bién ap xoay chiéu & hai dau mot doan mach dién co biéu thire
u = Uysinot. Dién ap hi¢u dung ¢ hai dau doan mach nay la

U
A.U=3". B.U=30, C.U=\lfj—-“". D.U=U,2.

Néu dong du:n xoay chiéu co tan sb f = 50Hz thi trong mdi gidy né doi chiéu
bao nhiéu lan?

A. 50 lan, B. 100 lan. C. 150 lan. D. 220 lan.

Dat mot dién 'ﬁp xoay chiéu u = U,sin ot vao hai dau mot doan mach di¢n chi
co ty di¢n. Neu dién dung cua ty dién khong doi thi dung khang cuaa ty dién
A.tang lén néu tan sé cua dong dién tang. B. khong phu thudc tan so cua dong dién.
C. giam khi tan s ciia dong di¢n tang. D. giam khi tan s cua dong dién giam.
Dong dién xoay chiéu trong doan mach chi co dién tré thuan,

A. cuing tan sb voi dién ap o hai dau doan mach va cé pha ban dau luén bang 0.
B. cuing tan s6 va cung pha vi dién ap & hai dau doan mach.



10.

1.

12.

13.

. N T P , . .
C luon lech pha 5 so vordien ap o hair dau doan mach.

D.co gia trr hicu dung ti I¢ thuan van dien tro cua mach.
Su phu thuoe cua cam khang R, vao tan so | cua dong dign xoay chicu dugoc
dien ta theo do thi nao cho trong hinh 77

/ IR] .R| R,.\
‘1. i: , !i. .

Hinh 7
Mot doan mach dién chira mot O tu dién ¢o dién dung tuong duong C. Dat
vao hai dau doan mach mot dién ap co biéu thirc: u = U, cosot thi cuong do
hi¢u dung cua dong dién trén mach la

AI*'U‘”“ B. U, C.1=U.C DI*U“C
Co* {— : Jo.L .. . 7'—2" ., ) B

Cuong do dong dién ludn luén som pha hon dién ap ¢ hai dau doan mach khi

A. doan mach chi ¢o cudn cam L. B. doan mach co R va L. mac noi tiép.

C. doan mach ¢6 |. va C mic ndi liép. D. doan mach ¢é R va C mac ndi tiép.
Dat mot di¢n ap xoay ch icu u = U_sinot vao hai dau mot doan mach dién RLC
khéng phan nhanh. Dong dién cham pha hon dién ap o hai dau doan mach
dién nay khi

| | ] |
A. Lo > Co B. Ro = T C.Lo= Cor D.Lo< Cor

Dat dién ap u = U,sinot (U, khong dbi) vao hai dau doan mach RLC khong

phan nhanh. Biét dién tro thuan cua mach khong doi. Khi ¢ hién tugng cong

hudng dién trong doan mach, phat biéu nao sau day sai

A. Cam khang va dung khang cta doan mach bang nhau.

B. Dign ap hi¢u dung ¢ hai dau dién tro R nho hon dién ap hi¢u dung ¢ hai
dau doan mach.

C. Di¢n ap tirc thoi ¢ hai dau doan mach cung pha vai dién ap tirc thot o hai
dau dién tro R.

D. Cuong d6 higu dung cua dong dign trong mach dat gia tri lon nhat.

Trong may b:en ap co hai cuon day, thi

A. cugn so cap la cu¢n co nhiéu vong day hon.

B. cudn thir cap la cudn ndi véi mach sir dung.

C. cudn so cap la cudn duge quéan bang day to hon.

D. cudn thir cz’ip cho ta m¢t dién ap lon hon dign ap dit vao cudn so cép.

Cong suat dién hao phi vo ich, do hi¢u (mg nhiét, trén duong day 12i di¢n. thi

A. ti I¢ thuan vai cong suat dién can tai.

B. ti I¢ thudn vai dién ap can chuyén tai.

C. ti le nghich vai dién ap can chuyén tai.

D. ti I¢ nghich v binh phuong dién ap can chuyén tai.
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14.

1S.

16.

17.

18.

19.

20.
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Trong cac dung cu tiéu thu dién nhu quat, i lanh, dong co. nguoi ta nang cao
hé so cong suat nham ’
A tang cuong d(} dong di¢n. B. tang cong suat toa nhigt.
blam cong suat tiéu thy. D. giam cuong d¢ dong di¢n.
Diéu nao sau day la sai khi noi vé dong co khong donj, b¢ ba pha?
A. Dong co sir dung hién tugng cam ung di€n tir va tir truomg quay.
B. Tir truomg quay trong dong co duge tao ra nho dong di¢n xoay chiéu ba pha.
C. Cau tao cua dong co gom hai phan Réto va Stato, Roto ciia dong co la mot
nam cham, Stato gom 3 cudn day dat I¢ch nhau 120°.
D. Vin toc quay cua dong co luon nho hon vén tdc cua tir truong quay.
Mot bong den dign c6 ghi: 220V - 100 W dung vdi dong di¢n xoay chiéu tan
sO f = 50 Hz. Day toc bong den co tac dung nhu mét dién tro thuan. Dién tro
cua day toc dén khi dén sang binh thuong va biéu thirc cua cudong do dong
dién tirc thoi qua dén khi chon pha ban dau bing khong la:
A.R=484(Q);i=0,643sin100mt (A). B. R =48(€2); i =0,643sin1007t (A).
C.R=22(Q); i=0,43sin100nt (A). D.R =84(Q); i=0,643sin50mt (A).

bét vao hai ban cyc cua ty dién cé dién dung C = F mot dign ap xoay

I
50007
chleu u = 1202 cos100 nt (V). Cuong d¢ tirc thoi cua dong dién qua mach
¢6 biéu thirc:

A.i=2.4.cos100mt(A). B. i = 2,42 cos(100nt +-’2E YA).

C.i=2,42 cosl00mt(A). D. i =2,4.cos(1007t + XA).
Mot doan mach dién chira mot dién tré R = 20002, mic nai tiép vGi mot cudn
2 .

thuan cam L = p- H. Di¢n ap hai dau doan mach u = 400 /2 cos 100t (von).
Pién ap higu dung & hai dau dién tro R la

A.Ug=200v2 V. B.Ug=100V2V.C.Ug=200V. D.Ug= 100 V.
Cho mach dién xoay chiéu R, L, C méc ndi tiép.Cudn day chi c6 hé s6 ty cam

1
L= 9’— H, dién try thuan R = 10 Q va mét tu dién c6 dién dung C. Dat vao hai

dau doan mach mot di¢n ap xoay chiéu ¢é tan so f=150 Hz va dlen ap hlcu
dung U = 100 V. Di¢n dung cua ty dién co thé thay ddi duge.bé cb cong
hudng xdy ra trong mach dién phai chon C c6 gia trj nao? Cuong d¢ dong
di¢n lac d6 la bao nhiéu?

I 1
A. C—E—IO"‘F,IC.FI,SA. B.C=;IO“'F,Ich=O,5A.

C.C=lIO'3F,I¢h=I.0A. D.C=*]—10“2F,l¢h=l,8A.
n In

Mot doan mach RLC ndi tiép cé dién tro thuan la 30 Q. Biét cuong do dong
dié¢n som pha% so vai dién ap ¢ hai dau doan mach, cudn day c6 cam khang
la 70 Q. Tdng tré cia mach va dung khang cua tu la:

A.Z =60Q2 ; Zc= 18Q2. B.Z =50Q ; Zc=15Q.
C.Z =600 ; Zc= 12Q. D.Z =70Q ; Zc= 28Q.



TRA LO'I BAI TAP AP DUNG CHU'ONG V

Chu dé I. PA1 CUONG VE DONG PIEN XOAY CHIEU

I1. BAI TAP AP DUNG

1.5. Giai. Phuong trinh tong quat cua dong dign tire thor 1 = [ cos(ot + @). Tir gia
thiét ta xae dinh I, = 12 =52 A, tan s6 goc o =2af =100n( rad/s).
Khit =0thii=1,=1,cosp = cosp=1 => ¢ =0.
\ﬁ}H@HthmaMmgM®HﬁiTSJium(HMM)A.

1.6. Giai. Bicu thire tong quat cua 1 la 1= [, sinl00 nt (A). Hiéu pha ¢, gitra u va i

-—

Theobairataco: Tait, co u, = 60 \/g{v) va 1= \/E (A)
= u; =60°.6 =Ucos’.100 nt va i} =2=1,"sin’100 nt
3600.6 2
== ———— -
s I
Tai b c0 u = 606 (v) va ir= V2 (A)
= ul=60"2 =Ucos’. 100 mt va i; =
Yy i,
g P o W (2)
uU; I;

Giai hé (1); (2) ta duge Uy = 12032 (V)3 10=2v2 (A). Vay u va i ¢6 biéu thirc
u=Ucos(100 at + =) = 1202 sin100 2t (V)
1=1,cos100 nt = 22 cos100 it (A).
I
1.7. Tra loi: Chon C. a)0; b) ff

la f nén dién ap tire thoi ¢o biéu thirc u = U,sin(100 wt + g )= U, cos100 nt (V).

=1 (1)

6 =1,"sin"100 =t

1.8. Tra loi: Chon D. 1dat gia tri SA khi sin 100 nt =

sl

tirc 12 khi 100 7t = 2Nn +§ hodc 100 nt = 2Nmt + 1t — =

4

,,

N P O .
100 400 100 4

1.9. Tra loi: Chon C. ¢, phai bi’mg va trai dau voi Qiru-
1.10. Tra loi: Chon B. Tacoi=1,sin100mt = 0,51, = sin100nt= 0,5 voi 0 <1 < 0,01s.
I . 5
Giairataduget, = 5005 V@ t, = 600 S
1.11. Tra loi: Chon B. U, =311V ;u =311 sin(100m¢) -
Di¢n ap cuc dai khi den sang binh thuomg.

Uo=UV2 =220. V2 =311 (V)
Di¢n ap tirc thoi véiu =0 khi t = 0:

u = Ugsinmt = Ugsin2nft = 311sin100nt (V)
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Chii dé I1. POAN MACH DIEN XOAY CHIEU CHI CO
MOT PHAN TU R HOAC L. HOAC C.

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
a) Doan mach chi cé di¢n tro thudn R
2.7. Giai a) Conp'., suat tiéu thy trong mach bang bao nhiéu lan cong suat trén R

Cong suat trung binh: P = U.1. Hai dau dén sang binh thuomg thi Uy = 200V,

Vay hai dau R c6 Ug = 220 — 200 =20V.

8]
Taco Fu Bl Uy =2"0:ll.
P Ut u, 20
b) Viét biéu thirc u hai dau R: Uz = Ugv2 =202, dién ap nay cing pha.

cung tan so nén, bléu thuc la ug = 20\6 sm 100 nt (V).
2.8. Giai: a) Chimng to rang ca hai bong den déu sang binh thucmg
Hai bong dén co dién trd bing nhau dugc mic non tlep vao di¢n ap
U = 220V. Vay di¢n ap hi¢u dung trén moi bong dén déu bing nhau va so
sanh véi s6 ghi trén bong dén ding nhu gia tri dinh mirc nén cac boéng dén

sang binh thuong. o
b) Chon thoi diém t = 0 khi i = I,,, viét biéu thic cua cuong d¢ dong dién tirc

thoi qua méi bong deén
Biéu thirc c6 dang i = l.cos(2nft + ) = 1 V2 cos(2nft + @)

: P
Chongodét=0thii=I1, >cosp=1=>¢=0 ;I=U=O,4091A
=1,= 0,577A; 1=10,577.cos(100mt ) (A)

¢) Viét biéu thirc cua dién ap hai dau mdi bong den.
u=110v2 cos(100mt ) (v) = 156.cos(100nt ) (V)
b. Dinh lugt Om cho dogn mach chi co tu di¢n
2.9. Giai
. 1 |
a) Dung khang cua ty dién: Co = 20000% X 100 HZ_OO-Q
b) Biéu thirc dién ap giira hai ban cyrc cua ty theo don vj von
Bién 40 U, = I,.Zc = 272 . 200 = 4002 (V)

i sGm phat';E s0 VUi u =u = 4002 .cos(100 mt + g_ g)

I
=Z2c= o 2000

= u=400+2 .cos(100 nt - -Z-)

2.10. Giai .
a) Tinh dung khang cua tu di¢n v&i tan sd da cho, tir o suy ra gia trj dién dung
U. 311 I
cuatydién: Taco Zc= —< = ——=2750Q Suyra C= ——=9,65yF.
ua ty di¢ Lc o y 2 H

2.0,8 oz,
b) Tinh dung khang cua ty di¢n, tir gia trj di¢n dung tim dugc trén day suy ra
U, 311

=300 Hz.

tan so cantim: Tac6 Zc= —& = —=55Q0. Suyraf=
I V24 ’

2nZ..
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Lwu p: Co the suy luan theo quan he ti I¢ gita cuong do dong dién.dung
Khang va tan so 1 2afC UL khi T tang S lan thi tan so phai tang so vai gia tri
o cauala s lan.
¢. Dinh luar Om cho doan mach chi co cuon day thuin cam
2.11. (:'frri &
D6 thi bicu LhLl] cuong do dong dicn qua
cuon cam thuan va hi¢u dién the gitra hai

dau cugn cam theo thoi gian trong trirong u(t)
. /3{ Ot

hop pha ban dau cua dong dien bang 3 O

nhu Hinh 2.11G.

2. Cam khang cua cudn cam la: Hinh 2.11G
. u 220
Z, =2l =2n50.L=—=—— =100Q2
Z 2.2
/ l
L=—-=— (H)
100r =

2.12. Giai
a) Tinh cam khang cua cudn day.
Z, = oL =100n14= 4396 Q ~ 440 Q.
b) Tinh dién ap hiéu dung gitra hai dau cuon day.

I J2

U=1z =ﬁ4 j\/_uuo =220V

¢) Viét bi¢u thire dién ap tirc thoi giira hai dau cudn day.

o o o e ; : S
Can cir vao pha cua i da cho dé suy ra pha cua u nhanh hon 5 nén c6 bieu
thire: u = 2202 sin(100mt + 3 )(A)

2. BAI TAP TRAC NGHIEM ’
2.13. Traloi: Chon C. 1 = %),‘ maR = u nenR-UF2 :%)—- =121 6m
2.14. Tra Woi: Chon B. 1= 1A vay |, = JE A
Mach chi chira dién tro. nén i cung pha voi u: i = J2 sin 100 nt
215 Traloi: Chon D. 1= 0,578.sin(100nt + 5 )(A)
Hai bong den ¢o dién trd bang nhau duqrc mac ndi tiép vao dién ap U = 220V,

Ta cé bicu thire dong di¢n 1 =l sin(2nft + @) = | 32 sin(2nft + @)

: . G P
Chonodét=0thii=1l,:9=7 “‘l:ﬁ-

Tur day ta duoc:
= 0.578.5in( 100wt + 35 )(A)
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2.16. Tra loi: Chon D. R =48.4Q: i=6.43sin100nt (A)
_ U 220°

a) S =
P 1000
U 331
b) Dong dién cung pha voiu,col, = — =—— =6.43.
. &R R 48.4
Suy ra i = 6.43sin100nt (A)
217. Traloi: Chon D: 7 = ——!— ~ 100 Q: @ =—n/2; U,=0,5.100 = 50(V)

oC

. )
=50 100t —— [(V
= u sm( n 2}( )

I 1
100007 X 100 &= lOOQ s L= = 100Q2

2.18. Tra loi: Chon B. Co =

Co
Uy 200 _
° Zc 100
i som pha;t SO VOI u. Vayl""’cos(l()()m‘i-.,)
e o | . ..
2.19.Tralo1.(.hpnB.C(u—10000 x 100 nt = IOOQ :)ZC—C(!J - 100Q
Uo = lo.Zc = 272 x 100 = 2002
u tré pha% SO Vi i.Véyu=200Jf.cos{lOO nt—%)
U 20
2.20. Tra loi: Chon A. Tu: 1= 7 = 7. = Y, _ 042 = 100Q
L J—ZL 21 J2x2

2 .21. Tra l&i: Chon A. cudn day thuan cam (cam thuan).

Do léch pha gitra dién ap va dong dién Ag = g-(-§}=§ |

Dién ap nhanh pha hon dong dién Ag = E vay doan mach ay chira cuén day

thuan cam.

Chii @é I1I. POAN MACH DIEN XOAY CHIEU CO HAI PHAN TU.

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN
Poan machRL
3.8. Giai
a) Ap dung dinh luat Om dé tinh cuong do dong di¢n. Muén vay can tinh cam
khang cua cugn day va tong tré ciia doan mach. Cam khang cta cuon day:
Z, = oL =100n.0,153 =48 (Q0)
Tong trdr cua doan mach (Z, = 0)

Z= R +Z} =367 +48> = 60 (Q)
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U 120
Cuong do higu dung cua dong dign: 1 - 7 60 <A
by Ap dung dinh luat Om cho doan mach chi gdbm dién tro thuan va doan
mach chi Lmn cuon day thuan cam khang. U, U
Dién ap hi¢u dung o hai dau dién tro: 1

Ug=LR=236=T72(V)

Pien ap o hai dau cuon day: U, = 1.Z, = 248 =96 (V) '
) Ap dung cong thue tinh do Iéch pha o .
cho truong hop doan mach nay ¢co 7, 0. :

Z, 48 4 - ® .
anp =" =37 3 1,333 : —(*
Vi Z, > 7. =0 nén dién ap gitra hai dau doan { !

mach som pha so voi dong dién la: Hinh 3.2

4
¢ = arctany = 0,927 rad ~ 53°08"

3.9. Giai , :
a) Chu vy tac dung cua cudn day doi vai dong dién khong doi
U 2
= —*—"—"-—:>R+r=ﬁ’-‘ 24 =40QQ = r=40-R =40-30=10Q
R+r o 0.6
Ap dung cong thirc tinh dé léch pha ¢ ta tim tang:
Ly Lw 0
tang = o= = R+t =tand5 =1 = Lo =R +r=40Q
40 4

Két qua la: L = =— = 0,127H.

, 100 107 1
b) Ap dung cong thirc tinh tong tro cua cudn day co di¢n tro thuan:
Zi, = P +Z =r +(oL) VI10° +40° =412 Q
Khi tinh tdng trd ca doan mach can chu y tong cac dién trd thuan cia doan
mach nay (co the sir dung cong thuc cosg)
| Z =402 Q= 56,60 ‘
¢) Ap dung cong thirc tinh d§ léch pha cho doan mach chi gom cudn day co
dién tro thuan (qua tinh tang, hoac cosg,). Két qua ui, som pha so vdi i
L
mot goc ¢ vai tan@.= "*'('l')' =ﬂ =4 = tanQ,, =4 va @, = 76°= 1,326 rad.

10
Poan mach RC
3.10. Giai
a) Tong tré cua doan mach

I 10°
oC  100m.26,5

Téng tro cita doan mach (Z, =0): Z= R*+Z7 = \[208° +120° =240 (Q)

Dung khang cua ty di¢n: Z, = =120 ()

b) Cuong do hi¢u dung cua dong dién di qua mach: | =5 =572=0,5 (A)
D¢ I¢ch pha gitra dién ap va dong di¢n (Z, = 0)
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Z._ 120 |
ane = - o= - 3508 ~ ()3760.~—?{

.‘:l

to =
I
A

@<+35 nénsuyra@ = -

"\.

Zy -7,
Vi tinh tang = —"p— (trong bai nay Z, = 0) va khi cho u = Ugsinot hi:
T .
i1 = l,.sin(owt — ¢). Ta da tinh dugc ¢ = - 6 nén biéu twre dong
dién tac thoi la: 1=1. J2 sinfwt -~ @) = Tsm(]OO:rrl += 6 )(A)

hay: 1=0,707.sin(100mt + )(A) (1 som pha so voi u)

¢) Dién ap hiéu dung gitra hal dau dién tro: Ug = LR = 0,5.208 = 104(V)

Dién ap hi¢u dung gitra hai dau ty dién: U, = 1.Z. = 0,5.120 = 60 (V
3.11. Giai

a) Tinh tong trd cua mach.
Bong dén sang binh thudng, suy ra cuong d6 hi¢u dung cua dong dén di qua
mach: | = —?- = fi =0,409 A.

110

Tir d6 tinh tong tré cha mach Z = U/ = 538Q.
b) Tinh dién dung cua ty dién.

Dién tré bong dén R = yp_ = % =269Q2

Tinh dung khang ciia ty dién ta duge Z=vZ® - R? =538" - 269 ~ 466,
tir d6 tinh dién dung cua tu C = 6,83 uF
¢) U, =1.Z¢c = 190,6V
Poan mach LC
3.12. Gidi
a) Viét biéu thirc hiéu dién thé ¢ hai dau tu dién.

- Camkhang: Z; = Lo = IOOnl =100 ()

— Dung khang: Z. = - - 2'104 =200(Q2)
ARG e
ViZe =27, vay taco U, =1,Z¢ =2Ug=200V. Vi Uc tré pha not goc =

3n

so voi U, , nén u¢ = 200sin - = 2005in{l 0071!---4—

1007t + 2~
4

b) Viét bi¢u thirc cuomg do dong dién chay qua mach:

- Bien do dong dign 1, :g_ 1007100 = 1(A)



Vil tre pha so vor U mot goc L nen bicu thice 1 la:
; _ \ | rti :
v s 100+ - Loosin
I 4] 2]

100m - “1(A)
1

3.13. Giai : Tong tré cua doan mach : Z = |/, — 7| voi
9

7 =ml =100x= = 3005
T

I I

) = % |
A= oC TT00r3a10° = 100

Vay Z =7, - Z¢ = 100Q. Suy ra Uy, = 1).Z = 100.2 = 200 (V)
Mach ¢o tinh cam khang nén dong di¢n tre pha mot goe /2 so voi dién ap o
hai dau cuon day va dién ap hai dau mach . Vay biéu thue u la:

r |

" Ty 7|
> U= JU(}sm! I 100wt - — |+ — |
R 6) 2|

"’O()sml 1007t + = (V).

\ 5/
3.14*, Giai

l.Doi= L.sinml = u = Uysin(ot + @)

Taco: Uy=1,.Z2=1,. J(Z, -Z )

Ly -Z¢
tang = I'R ~ VGiR =20

* Truwong hop 1: Khi Z, > Z ta dugc:

n
Uo=Il(Z - Zc)vatang =+ =>p=+73
. o n
Do do:u=1,(Z, - Z¢)sin(ot +3) (1)
* Trwong hop 2: Khi Z, < Z, ta dugc:
U=, (Z¢c—Z ) vatang=—o => @ = - %
. : : . n
Do do: u=1,(Z¢ - Zy) sin(wt - 3 ) (2)

Tir (2). ta c6 thé dé dang bién di thanh (1). That vay:

Q) =>u=-1,(Z, - Z¢) sin(wt - 12[“)

= u=1,(Z - Zc) sin(ot —% + 1)

=u=\1,(Z, - Z)sin(ot +75 )
Tom lai, du Z,

5

>7Zchay Z, <Z¢, tacod lhé biéu dién

N

|'f I i
=] L(t)———J sm(mt+ ) (3)
\\ Co
. n
hoac u=I,| — -Lm] sin(ot -5 )
L Co <
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2. Do =1, sinotnén u; = Uy sin(ot + @)

T
viilUg =1L,.Z =1,.Lovage . =+75 5 = uL= I,L.osin(mt +,, ) (4).

Lo

|
L=
Cow

Tir (3) va (4). ta dwroc % =

2. BAI TAP TRAC NGHIEM
POAN MACH RC

3.15. Tra loi: Chon B. Taco U =U, +U; < L. & \/U: —Uf{ :\/I O(l:_--ﬁ(): =80(V)
3.16. Tra loi: Chon D.

100 10043 N 3 ,
Ta l““ﬁ: "R_=—tan§=—\/§—+/{=R\fj
Suy ra: R +Z2 =R*+(RJ3)’= '-9%‘/—5]
s 1053 10
4R" = 09 =3 :>2R=l@=>R:~E)~O—=—SE(Q)
NE) W3 3
]

I 10 .
50.100n _ sx )

3.17, Tri 106: Chon 4. Ta c6 Ze = =209 _ 5000, 2= JR*+ ZZ =200

l
ZL-=50(Q)<:>(0C:%<:>C=

mC 100n
U,
Ip=—2 =D
z \/' J'
Ur = LR = ¥2 200 = Uz =200V2 V
3.18. Tri 10i: Chon D. Taco Zc = —=22900% _ 50000, 2= R+ 27 =20042
wC 1007

lo =—%‘- =2 (A) = Uoc = 1,.Z¢ =2 x 200 = 400V

e o1 S
3.19. Tra loi: Chon D. Taco: Co = 100007 X 100 = IOO Q' = Ze=— 100 Q

Cw
Téng tré cia mach 1a: Z = R? + 22 = J(I ooﬁ)' +100° =100,/3+1 =200 Q
U
Cuong dé cuc dai cua dong dién qua mach: [, = 'E“ = 42%\({5 =22 A

Goc som pha cuia dong dién, so vai dién ap:
1an(p=§" 2 o s ::>qr):E
R 100v3 3 6

Biéu thirc cuai: i =2 \5 .cos(100 mt + g' )
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|
3.20. Traloi: Chon D Taco: 7/, (*‘—] 100 €

[ Ong trorcua mach la: Z \.*'IR ‘+ 7, \;[I(H}\-'r.’n}' F100° Iﬂﬂ\jr_? F1 2000
U [

1, 202 Uge == 2V2 x 10043 = 20076
7
7. 100
AN == 5~ = s ==

|
R 003 3 0 6

s T [
U = 2 \ff.'f < 10073 .cos( 100t + J}; ) = 20076 .cos(1001t + & )

3.21. Traloi: Chon D Vimach chi ¢ mot dign tro mac noi tiep vaor mot dién dung

LS

nen harvecto Uy va U vaong goc vor nhau. Do do:

i et ‘ Up 72 i
Up= JU -U =1200-96" =72V val = R 141 0.5A
, 96 |
Tasuy ra: Z¢ = 05~ 1920 = Co
I |
vaC = oz 1005~ 192 - 16.58.10 °F = 16,6uF
Z¢ -192 4

ang = /=733 =3

(¢ am, vay dong di¢n som pha hon di¢n ap)
3.22. Traloi: Chon B. Z=50Q=1,=2A=1=141, U= 70,7V
3.23. Traloi: Chon B.

=272Q2

. |
+ Tinh ZL:E;

X o - . .. i
Biet Z, tir d6 suy ra d¢ Iéch pha gitauvai: tang =-1.732 = - J3: ¢=-3

+ u, lai cham pha voi i la = So sanh do I¢ch pha cua u va u, so vai i, tir do

-

suy ra la dién ap gitra hai dau tu dién (u.) tré pha so voi dién ap cia doan
n T
mach (u) mot goc la 6 Vay chon - 6
3.24. Tra loi: Chon D: Z = 538€2.
Bong den sang binh thuong, suy ra cuong do hi¢u dung cua dong dién di qua
mach. Tur do tinh tong tro cia mach Z = 538€.
325. Traloi: "hon C. U= U+ Ul = U} =U - U; =25-16= 9(v)’

1:>U(=3V
1_29-;0CU =100 ' 102.3=0.,6A
~ I WU = rrg : OA.

3.26. Tra loi: Chon A.
Téng tro ciia doan mach (7, = 0): Z = (R*+ 277 = \/208° +120° =240 (Q)
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e \ e G U 120 A
Cuong do hiéu dung cua dong di¢n di qua mach: | = 7 =340 0.5(A)
Dién ap hi¢u dung Enra hai dau dién tro: U,{ =|.LR=0,5.208 = 104 (V)
Pién ap hiéu dung gitra hai dau tu dién: U, = LZ. = 0.5.120 = 60 (V)
3.27. Tra loi: Chon C

Tfmg tro cua doan mach (Z, =0): Z = \/E +2Z; J208 +120° =240 ()
Cuong d¢ hiéu dung cua dong dién di qua mach:

U
= U=, Z= 12072 (V)

D¢ léch pha gitra di¢n ap va dong di¢n (Z, = 0)

Z |
tan(p=—-"li‘— % = 05769~—-l—-

J3

T . )
-3 S@s<t3 nénsuyrag=-7¢

2=
tang =" (trong bai nay Z, = 0) va khi cho u = U sinmt thi i = I.sin(wt = @).

Ta da tinh dugc ¢ = —"2‘ nén biéu thac dién ap tuc thoi la:
u=U.V2 sin(ot+¢@ -@)=> u= 120 V2 sin100nt (V).

I 10°
a3 3: i N , . ¥ 1601 — —— — 5 |
3.28. Tra loi: Chon C. Dung khang cua tu digén: Z, oC 1007265 120 (€2)

Tong tro cua doan mach (Z, = 0): Z = JR" +27! = ﬁOS: +120° =240 (Q)
3.29. Tra loi: Chon C. Dién ap hai dau dién tro: Ug = 1.R = 0,45.150 = 67,5 V
Pién ap hai dau cudn day: U, = 1.Z, = 0,45. 150/5 = 1509 V.

| 10°
3.30. Tra loi: Chon D. Dung khang cua ty dign: Z, = Sf.C 1007:.5,3 =~ 601 (QQ)
Téng trér ciia doan mach: Z = R +7 = 1000 (Q)
U
Cuodng d¢ dong dién hi¢u dung: | = 7 =022 (A)
3.31. Tra loi: Chon C. Tinh cuong d¢ dong di¢n di qua doan mach.
. e |
Dung khang: Z¢ = Al o7 =300Q.
x50~
3n
Téng tro: Z = R?+22 =/150° +300° =150V/502
: U 150
Cuong do dong dién: 1 =5 = ——==10,45 A.
& 5 Z 15045
g o : o U 220
3.32. Tra loi: Chon B. Tong tro cua doan mach: Z =T =027 * 815(2)
Dung khang cua ty dién: Z. = JZ° —R* = 155,6 Q
W TP B
Tan so cua dong dign: f = IC.Z. - Im5.3.1556 © 193 (Hz)
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3.33. Tralon: Chon A Goi1 C la dien dung trong duong cua hai ty. ta co:
I ]
C C + C
1 40007
Z(' =— =
Co  100n :
[ Ong tro cia mach: Z = JR“ + 2, =\30° +40° =500
Cuong do hiéu dung cua dong dién trén mach la
Uu_u I(}O\fj
! = 7 = } — ot ZA
L V22 2xio

=3000m + 10007 = 40007

=40Q

2. POAN MACH RL
3.34. Traloi: Chon B.25A. TacoZ, =0l =40Q .VayZ= R +Z ~ =50Q

] 12
Z 50
3.35. Traloi: Chon B. Taco: U, =7,.1,=200x2 =400 V
3.36. Traloi: Chon D.
3 n
I'aco: ug =x IOO\/E 242 cos(100mt - 5 ) =>UuR = 200\/6 .cos(100mt - g )
3.37. Tra 1oi : Chon C. Chi y tac dung cua cudn day d6i voi dong dién khong doi
va cha y ran&. lrong cac cong thirc tinh d¢ Iéch pha ¢ khi tim tang hay cose
phai ké tai tong cac dién tro thuan cua doan mach duoc xét. Ta co:

Ri= % =40 6m =R + r vay suy ra: r = 10Q;

tang = {L =tan 45° =1 suyra Z, =40Q => L =0,127H.

m

3.38. Trd loi: Chon C. U =1 /R +R? = /U + U} =/40° 4 30° = 50V.
3.39. Tra loi: Chon A.
Ap dung cong thire tinh tong tro cua cudn day co dign tro thuan: Z,, ~ 41,2 Q
Khi tinh tong trcff ca doan mach can chu y tong cac dién tro thuan cua doan
mach nay (co theé su dung cong thirc cosg =R/Z)
Z =402 Q= 56,60

3.40. Tra o Chon C. Z=4042 Q= U, = 160 Vi 0 =7

=u = 160sin(100mt + E)(V)

3.41. Tra loi: Chon B.
Ap dung cong thirc tinh d6 léch pha tang hoac cosg va cong thire tinh tong tro.
Két qua la: Z=R/cos ¢ =40Q ; L.=0,11H
3.42. Tra loi: Chon D. Ap dung dinh luat Om cjé tinh cuong d¢ dong dién. Mudn
vay can tinh cam khang cua cudn day va tong tré cua doan mach. Cam khang
cua cudn day:
Z, = ol =100m.0,153 =48 (QQ)
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Ap dung cong thirc tinh d¢ léch pha ¢
cho truong hop doan mach nay c6 Z,. = 0:
Z, 48 4

Vi Z, > Z. = 0 nén dién ap giira hai dau

doan mach som pha so vai dong dién la:
4

¢ = arctany ~ 0,927 rad = 53°08°

3.POAN MACH LC
3.43. Tra 1oi: Chon B. Z.=90Q = U,=360 V ;p = —7/2

Hinh 3.1

3.44. Tra loi: Chon A. Ta co Uo = LZc = 50V. Vi ue tré pha mét goc g SO VOI

dong dién, nén: uc = 50sin IOOﬂthg]-—:ﬁz-‘: 50sin {100t ——Sg—
3.45. Tra loi: Chon B. u = Ugsin(ot + ¢,)
VoI Uy=1,Z = 12, - Zc| = 22[10-———| =8042V
100w. “ 10 *
L

T

Z —Du= 80\5 sin [|00“t+§]—5

2

DoZc>27, = ¢ =

- SOﬁsin[mOm—E

Chii dé IV. POAN MACH BA PHAN TU RLC NOI TIEP

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN
4.7. Giai: Khi am pe ké chi cyc dai thi khi d6 c6 cong huong , khid6 Z=R,, =R +r,
ta co:
u U u
[

¢ lhx=9p = SR+r=

max Rm R+r =50 ((2) =>R=50-r=40 ((1}

o Liicdh =i =il 4o ily=—g = e m 1l OF —J“Q:(I?}
oC, "ol 100°rL 10000 7

4.8. Giai: Cac dung khang: R l %
| I /—.—-—4- i “‘ii“;H 7
2: . = = — A = A
“100rC, Sn i =Rane. A 0 o B

I I
Z . = =—10'= Hinh 4.5
C: = 7007C, = 7n 10° = 454,73 Q. nh

Vi trong hai truong hop dong dién bing nhau nén tong tro tuong trig ciing
bi’mg nhau: Z, = Z,. Hay: R? + (Z, + ch )2 =R+ (Z, + Z(: )2.
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Suy ra: (Z; 4 Z‘ V=1 + £: ¥. Vi 7-1‘ » /. . nén:

1
ZixZ,
+Z

/, 5 ~Suyra: Z, =545.67 Q= L. [00m .74 H

" ) I l r = :____. — = I..___. 3

Fong w0 7, =7 =125 = JRT4(Z, 4 7, )
Suy ra: R = 85.75 Q.

4.9. Giai: Coi bong dén twrong duong vor mot di¢n tro thuan ¢6 gia tri Ry. Cuong
do dong dién dinh mire va hi¢u dign theé dinh muc cuadenla: 13 =0,8 A va

Uy =50 V. Dién tro cua den: Ry = T 08" 62,5 Q
d ’
~ Tong dién tro cua mach gom deén va chan luu: Z = TEpe ™ 150 Q2

~ Tir biéu thirc tong tro: Z = (R+R )’ + Z;
Suy ra cam khang cua chan luu:

- Tan sb goc cua dong dién xoay chiéu: ® = 2.m.f = 100m rad/s
~ DO tu cam cua cudn day: L = =L 75\/3
® 100w
4.10*. Gidgi: Ta co: u = 1002 sin100nt (V) co dang u = U sinmt
=U,= IOO\E (V): o= 100n (rad/s)

. . . aen . . Ly L £ . - n . aen
a) Cugn day co dién tro R vi u va i léch pha e Neu cudn day khong co dién

=041 H

tro thi u vai phai léch pha nhau 5 .

i
b) Do mach chi ¢6 cudn cam nén ¢o tinh cam khang. ta co g, =+ 3
Zy Fa 25 |
me—— = =9 e a8 ——
= tanQg, R, | 2Z, =R, =250 = L. s 100% _ 4n H

¢) Biéu thire u ¢6 dang = U,sinomt
= i = Lsin(ot — Pry) VOi Zgy = JR; +Z7 =25V2 Q

U, 10042
S < =4 . B
—) I\ ]I{I 25\/5 A ‘*p!{l. 4

A

Viy: i = 4sin(1007 3 ) (A)

: U . - :
d)Khicow. tacol == Vai Z= R} +(Z, ~Z)

Uu 100
LI=2A=Z=7="5 =301, :$=—I—M=IOOV

02 N
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=Z=JRI+(Z, -2, =50Q =R:+Z +2Z.-22,Z =50
= 25"+ 252+ Z} - 502:=50"=425" = 2} -502.-225"=0
= A=25+225"=325% = JA=25.3

|
= Z = 68.3Q (loai nghiem Z: <0) =»C= E; 46,5 .10 " F = 46.5 puF
o

2. Taco P =R..I°?ma R, = 25Q = dé Py, thi .. Truong hop nay (ng vai
cong huong, tacod Z, = Z¢ = 25Q

|
=y |2 CF =12
= 51 B Zeo 12710 F=127 uF

Luc nay I, = R =25 - 4A
=5 Poax = 25.(4)° = 400W

2. BAI TAP TRAC NGHIEM
4.11. Tra loi: Chon D. Cuong d6 cuc dai khi cong hudong lic d6 Z,,., =R

u Uu 200 2 22
Vé Imax= =0 = :——:-————:JE(A)
Yo" Zow R 2000 2 2
Z -Z¢ 10-20 .
4.12. Tri 16i: Chon A. tan ¢ = =25 = — = -1 = ¢ =~ . Nghia la dién dp

cham pha hon dong di¢n trong mach mét goc g .

. | |
4.13. Traloi: Chon C. Z¢ = - 0"

C o
bis

= ”1)-1 =10(Q)

o U 5
Vayl—zc =]

(=]

=5(A)

o

T
Vi trong mach 1 nhanh hon U¢ Ié% nén phacuaila: -2 *

S
I
& A

Vay dong dién co biéu thic: =5 s/i sin(100nt #g' ) (A)
el
4.14. Tra loi: Chon A. I—?'E—F
Muén ciing pha thi phai c6 cong hung, tirc la:
I 10"

=2c> (ﬂL=L@C= ——
oC oL | ¢

4.15. Tra 1oi: Chon B. Tré pha'z';' so vai dign ap ¢ hai dau doan mach.

A | .- n
Theo gia thiet: Ug = 5 UL =Uc¢.Tacotang = -UL—UU—‘"= l,suyra ¢ = a

R

5 n
bién ap som pha hon dong di¢n ':':' . Hay dong dién tré pha hon di¢n ap 7

180



4.16. Tra loi: Chon B. Ta o 7= \[R*+(Z, -2, )’ = 1002 Q.
300
Viay | = U : = = 1 5
O : . Z,~Z, T .
4.17. Tra loi: Chon D. 7, =« [ =100€Q. Ta ¢co tan ;= = :-lanz, I'tr day suy

ra dung khang cua tu dign la Z =125 Q.

4.18. Tra loi: Chon C U= JUL +(U, -U, )" = /80" +60° =100 V
4.19. Traloi: Chon B. TacoU=5V ;| =50mnA = 0,05A

J 5
V:j}:R=Z.=Z(=£: — =100€)
I 0,05

K hi mac ndi tiép s¢ cocong huong (viZ, =Z¢),nén Z = \‘/R2 HZ, L )’ =100 Q.

4.20. Tra loi: ('!w{r A. 100n rad/s. ‘
Dong dién bang nhau thi tong tro phai bang nhau.

TaehZi =% =L =gl ~—— ¥ = LO=10* {3
,C ®,
| | o
Khiconghuong oL -—— =0 = o = — 2
ong g e T (2)

Tir do suy ra @ = 1007 tad/s.
4.21. Tra loi: Chon D. Do co cong huong trén mach,nén Z=R va ¢ =0, va

lJu Un IEO\E
— = e 5 2

Cudng do dong dién qua mach ¢6 biéu thic: i = 32 cos100mt
4.22. Traloi: Chon D. Taco: Z, =Lo= I:—;— x 100n = 10\/5 Q

107
| 1
Coy= _lﬁ__x 100m = ii- =Zc==— =20{3Q
60007 60 Co

=R+ (Z -2y =30+ (.03 - 2043)7 =307+ (1043 )’
7 =307+ 300 =30 x (30 + 10) = (203 )
7= 203 6m

),
:L; _lov2

- 203

Z,-Z¢ _10M3-2043 B

tang = - R Rl iy e
? R 30 3

lo

B b ol osesii
Viy: g=-¢ va-g=+g
trc la “dong dién som pha hon dién ap " va cé biéu thac 1 =

2J6 cos(100mt + g)
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4.23. Tra Wiz Chon B. Dién ap hiéu dung & hai ddu cuon day: U =17 =1 JR> -7 V.

_Tongtro: Z= R+ Z7 = JU12.57 +(753) = 1305 Q
— Dign ap hi¢u dung: U = 0,8.130,5=104,4 V.
4.24. Tré 16i: Chon A. Tir biéu thirc cua Z° :2° = R* + (Z; - Z¢)’
Nhan hai vé véi |, va khai trién (Z, - Z¢)’, ta duoc:
Zi'=R" =+ ZIP+ 2P -22,1Z.1
hay 1a: U* = U2 + U? + U2 -2U, .U,
Do U, vuéng goc vai U, . nén theo dinh ly pitago, ta co: U3, =U2 +U?
=5 U=l + UL <2U, 1,
4.25. Tr Wiz Chon B. Biéu thirc cia u = 12072 sin100t
Vi i som pha so vi u, va | = 2A, nén I, =12 = 242, nén biéu thic ciaii la
i = 2\/§sin(100 m+§)
4.26. Tra loi: Chon B. '
Dung gian do vecto (Hinh 4.26G) ta thay
ngay rang hai vecto Upy va Uy, la hai
canh cia m¢t tam gidc can ma day la
vecto Upq lai c6 do dai bing V3 lan do
dai mdi canh. Vay d6 1a mgt tam giac can

cé géc & dinh 1a 120°, va hai goc o day, 307
ma mdt goc la ¢, 1a 30°. 0 Upn
V3 Hinh 4.26G

Do d6: cosp = cos30° = —E—

4.27. Tra loi: Chon D. Ca ba mach dién trén déu dang.
4.28. Tra loi: Chon B.
—Camkhang: Z, =Lw = L.2nf=f0,487.1001t =152,9(Q)
| 10"
Co ~318.100% ~ 00! €D
~ Do d6 téng tré cua doan mach la:

7= JR*+(Z, -Z,)* =\J(70,4)’ +(152,9-100,1)° = /7744 =88 (Q)
Ap dung dinh luat Om cho doan mach RLC, dién ap hi¢u dung » hai dau
doan mach la: U=1Z=0,4.88 = 35,2 (V).
4.29. Tra loi: Chon D. Z = 100Q = 1=120/100 = 1,2A.
Hé s6 cong suat cosg = R/Z = Up/U = 120/130 = 0,92.
4.30. Tra loi: Chon D.
+TacokhiKovitri 1: Z,>Z¢c néno=n/2vaZ=272,- Z¢=0,5R
Vay U,= 1,.Z= 0,4.0,5R = 0,2R.
+ KhiKdvitri2 tacoZ= JR*+Z} =V2R* =RV2: viy:
| U 0.2R

Al

Z R?2

— Dung khang: Z, =

=0,1V2(A)

=



£ Mat khac tang = Z,/R = | nén ¢ ‘: Vay biéu thirc cua | la:
i=0.1v2 sin [IO()m i {:—J{A)

4.31. Tri 68: Chion.D. % 90 V: 63.6.
[aco Z,= 314.0.191= 600
Z =11314.26.5 .107°=120Q =>Z = J60° + (60 - 120)° = 602 Q;

L ~&y
1=U/Z=1.06A ;Suyra tanp = & = L=

=> Dong dién nhanh pha hon dién ap %

+ Zyw= JRP4Z2 =60V2 => U, = 1.Zan= 1.06.84,6= 89,7~ 90(V).
+ Zap =21 -2Zc=60Q =>U,=1,06.60 =63,6 (V)
432. Tra \oi: Chon B. Z =17, + Ze = JR*+(Z, - Z.)’
=R +(Z.-Z) =@+ Zo)
R?+ (10 - 50’ = (10 + 50)" = R*=2000 = R =20J§Q.
4.33. Traloi: Chon B. Khimac C // voi C di¢n dung bd tu mac song song la C” = 2C.
Dung khang bg tu la Z=0.5 Z¢. Néu U hai dau khong dai thi lic nay ta co
Zi= 5_0 :z‘(_ __.]_0_0_
I 21
Hay luc nay co cong huong va U =Ug = 130 V.
434. Traloi: Chon B. Vi Z=50Q = | =4 4A

e ea e e Ug 0
4.3S5. Tra loi: Chon D. Bién d§ dong dién: |, = Z = I_2 2 =24 A
50v2
Do I¢ch pha gitra dong dién va di¢n ap:
Z|_ - Z(‘ 100 - 50 L8
tan =" =" 35, =I:>_(p=zrad

Coi biéu thirc dién ap co dang u = Ugsinmt (V) thi biéu thirc dong dién qua
doan mach la: i = 2,dsin(1007t ~ 7 ) (A).

4.36. Tra loi: Chon A. Tinh C khi cuong do dong di¢n cham pha hon uxg mét goc % :

Cam khang: Z, = oL = IOOu‘f; =200Q

Zy -Z¢
Do Iéch pha: lancp=‘“lli“#=lang= | 22, -Zc=R+r

Suyra:Z¢=27, - (R +r)=200- 100 =100 Q2.

o |10t
Tit Zo= oC * SuY ra.C—mZ(: = F;
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Téng tro: Z = J(R+1)* +(Z, -Z.)* =10082Q

: Uag 120
Cudmg d6 dong dién: 1 =—52= —“—_-0,6\2 A
& B Z o002

4.37. Traloi: Chon D. Tinh R va tim biéu thire dong dién trong mach.

Cam khang: Z, = Lo = 100.3,14.0,318 = 100 Q

1 |

oC ~1003,14.0,159.107 ~ 2008
Vi dong dién nhanh pha hon di¢n ap nén d¢ l¢ch pha:

T
lamp—lsz“"—*—l:—l l—()-(')‘-ﬁﬁqz:,R 100 2.

Dung khang: Z¢ =

Téng tro: Z = \JR*+(Z, -Z.)* = {1007 +(100-200)> =100v2 Q
U, 200
Bién do dong dién: I, =52= ——=V2 A
& Z 002

Biéu thirc: i = V2 sin(100mt + E ) (A)

1
4.38. Tra loi: Chon A. Cam khang: Z, = 2nfL = 21:.50.; =100 Q.

: I I
Dung khang: Z¢ = fC =50Q

2n.50.3. 107
s

Téng tro: Z= (R?+(Z, —Z.)} =/50° +(100-50)* =502 Q.

Chii dé V. CONG SUAT CUA POAN MACH PIEN XOAY CHIEU

1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
5.5. Giai
a) Tinh cam khang, dung khang va tong tro ciia doan mach:
— Cam khang: Z, = Lo = 62,802

— Dung khang: Z, = s 165Q2

Co
~Téng tro: Z = \JR*+(Z, -Z.)* = 109,8Q
U
Ap dung dinh luat Om, tinh cuong d¢ dong di¢n qua mach: | = 7= 1A

b) Ap dung cong thirc tinh hé s cong suat: k = cosp = 77008 0,364

Suy ra d¢ léch pha gitra dong di¢n va di¢n ap:

¢ = arccos0,364 = +68,65° = + 1,198rad (Tir gia tri ciia cosp dé tinh ¢ thi ¢
i Z -Z . . 3

¢o the duong hodc am. So vai cong thire tinh tang = —Lﬁ—‘th-,l trong truong

hop nay Z. > Z, nén tang < 0 va ¢ > 0, dién 4p tré pha so véi dong dién. Do
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do dé thdng nhat voi cong thie tinh tang nhu da su dung. ta can lay
o = —1.198rad).
¢) Co hai cach tinh cong suat tiéu thu cua dong dién:
Cdach 1- Ap dung c%mg thirc tong quat: P = Ul.cose = 110.1.0,364 = 40 (W)
Cach 2: Truomg hop cong suat tiéu thy dudi dang toa nhiét thi co thé ap
dung cong thire: P = I°.R = 1 . 40 = 40 (W)
5.6*. Giai
a) Khi chi ¢o cudn cam. ta co tong tra cudn cam duge xac dinh:
Zis. = :—: - 29 _5045Q = Za = JRI+Z =5045Q (1)
0,85
e Khi co thém dién tro R, ta co:

2 o ) , )
cosp = 0,707 = = =0= 4 1 (Vi mach khéng co tu nén ¢ > 0)

e

L _
:>1amp--R+Rl—l:.Z.—R+Rl (2)
Tir(1) >R; +Z; =5.50° (3)

tr(2),(3)= R, +(R+R)’=5.50"= R, +50R, - 2.50° =

A=50"+8.50=9.50" = JA =150
Vay: R, =50Q (loai nghiém R, <0)
Z, 7 100 1

Thay R, =50Q vao (1) = Z, = IOOQ:>L=; =5af = 1007 =;H

u ..
b) Khi ¢6 thém R, cuong d§ hi¢u dung qua mach lal = 7 VoI

Z= J(R+R, ) +Z} = (50+50) +100’
=Z=1002Q=1=—""=J2 A

Cong suat tiéu thy trén cuén day la: P, =R, . I"=50.2 =100 W
CoOng suat tiéu thu trén dién tro R: Py = RI’=50.2=100 W
Cong suat tiéu thu trén toan mach: P= (R + R)) I’=200 W

1
5.7. Gidgi: Taco: o = 2nf = 100n™*; Z¢ = Co = 1000

P=RI’vail =% vazZ= JR3+(ZI_ —Z(.)2 2. = Lo

eKhil=0=2Z=0=2= JR*+Z=100y2Q
u_ V2

Z=HA:>P=R12=SOW
i D)

e

= |=

U
'Khil‘**w:'ZL—HﬂnZ—)mﬂH‘Z —0=>P->0
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e Trong truong hop nay ciing dé dang nhan thay cong suat cuc dai (mg voi
truomg hop cong huong.

Z |
Taco: Z, = Z¢ = 100Q (= L = == == H)
(1)} n

:Zmui: R= Imatz%: 1A =5 Pm;u = R]sf\ax: 100 W

e Ta dugc do thj sau :
A

100 *

50*

0 - >

2. BAI TAP TRAC NGHIEM
5.8. Tra 1oi: Chon C.

| | 100
oC  100m.100.10° =«

Cuong d9 dong dién: | = - ~ 0,867 A

JREHE: ~T Y
Cong suat tiéu thy: P=RI>=20.0,867" =15 W
5.9. Tra loi: Chon A.
Pién ap hiéu dung & hai ddu mdi phan tir R, L va C c¢6 do lon nhr nhau nén
trd khang cua ching nhu nhau :R = Z¢ = Z, = oL = 100Q. Lic may cling c6

Dung khang: Z¢ = Q

cong huong nén | = % = 1A
Cong sudt tiéu thy cia doan mach la P=1’R = 1.100 = 100W

U, 64
5.10. Tra ldi: Chon C. Taco: Z, = Lo = —,L =5 =1280Q

Congsuat P=1’R=4.110=440 W
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Chii dé V1. CAC MAY DIEN

1. BAI TAP AP DUNG
0.5. Giai: ||1Lu gia thiét P = 1.5 kW. 1 = 80 %. t = 30 phut.
Cong suat hiru ich : P, lll’ = 0.8.1500 = 1200W.

Cong co hm_ hiru ich Id = Pt=2.16.10"J.
6.6. Giai. Gia thiét cho U = 220\/ =5.7kW, H=0.85. Ta co:
P 5700

P=3lcosp =1 = ~ 10,2A.

13U cosQ ~3.220.0.85
6.7. Giai: Moi cuon ddy dugce mac gira mot day pha va day trung hoa. Vay dign ap
o hai dau moi cudn day la hiéu dién thé pha, do do

Up: h—m “219 39
33
Up = 220V
P 990

Cong suat do mdi cudn day phatralap = 353 ° 330W
Tir cong thae P = U.lcosp
- p 330 )
l[asuyra: |= = = 1,875A

U.cosp 220x0.8
6.8. Giai '
a) Theo gia thiet W = 1000 kWh.

; W
Mot ngay dém la t = 24h nén cong suat hao phi AP = T 100kW.
: . \ 2
b) Dé di¢n nang chi bang 2% dién nang truyen di AP’ = T P =20kW.
Goi R la dién tro duong day thi AP =RI>; AP =RI".

T&désuyra:[‘=l1/£:l. 32:[.L
AP V100 (5

Vi cong suat truyén di & tram phat dién khong ddi nén U’l' = Ul =U° = U5
U’ =355 = 78,26kV.

69. Giai ‘ .
Day tai dién co chiéu dai tong cong la L =21 = 12 km = 12000m nén co dién tro
/ 12.10°
R=pg=25.10° —/——— =6Q
S L9510
P I 3
Cirdrig, o5y dbng difn wén diys =m0 1Y _ 55564,

Ucosp  20.10°0.9
Cong suat hao phi trén day: AP = RI’ = 6.55.56° = 18.521 W = 18,52kW.

. ; s mmme g P-AP
Hi¢u suat truyen tai di¢n lan = p ~98.1 %.

2.BAI TAP TRAC NGHIEM
6.10. Tra li: Chon D. Cong suat hao phi P* = P° % nén khi U tang 20 lan thi P’
giam 20° = 400 lan.
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6.11. Tra loi: Chon A. Di¢n ap ti I¢ voi 50 vong moi cudn:

Yol e tiBi wogy
U, N, N,
6.12.Tra loi: Chon B. 200.
Us 24
6.13.Tra loi: Chon A. Ta ¢6: n) = n, l_'| =550 . 10~ 120 vong day
L N 01U 0,0 x(11.10Y)
6.14. Tra 16i: Chon A. Tir p = Rij7 <0,IPthiP < il 50
8
P_&f%“ll=242 10°W = P <24 MW -

6.15. Tra loi: Chon B. Theo dmh luat bao toan nang lugng Cong suat tiéu thy dién
¢ dong co P = Ulcosp = I ‘R + P¢, Tir diy ta Iap dugc phlrcmg trinh bao toan
nang Iuo'ng 32] +43 =200.1.0,9. Loai nghi¢m (rng vai cong suat hao phi lom
hon cong suat hiru ich. | = 0,25A.

6.16.Tra loi: Chon A. Goi n, p va f lan lugt la s6 vong quay/phit, sé cap cuc va

tan s6 cua may phat. Ta cé f=6—no p.

Khi may c6 s vong quay la n’ va sd cap cuc p’ thif = @ p’
Nhung theo dau bai thi f= .

f=f =n’p"=np hay n’=—l;:.2

Vay sb vong quay khi may c6 6 cap cuc trong mét phut:
3000
n’ = —6_ = 500 vong/phat.

vi may phat tan s6 SOHz va c6 | cap cuc phai quay 3000 vong/phit
N
6.17. Tra loi: Chon C. Tiurcong thic f=75 x P

60
60 xf 60 x50
Vi f= S0Hg, P = 8 céip cure, tasuy ra N = p" === =375 vong/phit
PE KIEM TRA PE NGH] CHUONG V
(Thoi gian 45 phut)
1. Tra 1oi: Chon C. 2. Tra iz Chon B.
3. Tra Wi: Chon C. U - 4. Tra loi: Chon B. 100 lan

2
S. Tra loi: Chon C. Nel\a[;hen dung cua tu dién khong ddi thi dung khang cua ty
dién giam khi tan sé cua dong di¢n ting
6. Tra loi: Chon B. Cling tan sb va cung pha véi hig¢u dién thé & hai dau doan mach.
7. Tra 10i: Chon A. Vi cam khang ti |é thuan véi f va bing oL = 2xf.L.

. pas. g . U U, u, .
8. Traloi: Chon D. Taco: =5 = ~—=—2Cw
gyl N2
Co
_ |
9. Tra loi: Chon D. 10. Tra loi: Chon A. Lo > ——

Co
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. Tra loi: Chon B. Dién ap hiéu dung o hai dau dién tro R nho hon dién ap hiéu
dung o hai dau doan mach.

. v il
12. Traloi: Chon B. 13. Tralow: Chon D P = Rﬂ*
14. Tra loi: Chon D: giam cuong do dong dién trén duong day.
15. Tra loi: Chon €
16. Traloi: Chon 4. R =484(€2) . 1= 0.643sin100mt {A)‘
. s gk a3 , U
BDor vot doan mach chi ¢o dien tro thuan: P = I".R R
T do suy ra dign Im cua d'w toc déen khi den sang binh thuong:
U’ 220°
=P " 100 484 ()
U 220
Cuomg d6 hiéu dung cua dong dién qua den khi do: | = R™ -48—4 = 0,455 (A)

Dong dién tirc thoi qua dién tro cung pha vai hiéu dién thé tic thoi giira hai
dau dién tro, do do: i =1 J2 sinot = 0,455 V2 sin 1007t = 0.643sin 1007t (A)
1 1 5000

l -
Co e x 1007 100

'20‘/__.,4(;\
50

17. Tra loi: Chon B. 7 = =50Q

Il

U,

In Z(
; ; - & W g n -

Poan mach chi chaa tu dién, vay | sém pha 5 so vai u.

2
18 Traloi: Chon A. TacoZ, = Lo = ;!' x 1007 = 200Q2

Tong tro cia mach 1A Z = \JR™ +Z} =4200° +200% =200v2 Q

U, _ 400V2
Cudng do cuc dai cua dong dién qua mach: [, == = ——= =2A
SR Z 20042
L
Cudng do hi¢u dung cua dong dign la: | = ———=———: 2 ampe
J_ J_

Do d6: Ug = Rl = 20042 V

_ . : I
19. Tra loi: Chon C. Trong mach c¢6 cong hudng khi Z'¢ = Z; =(_u_(_3_' , suy ra

N R R |
¢ T wZ, 100m10 =

10 F.

o

U U 100
Khi co cong huong : Z,,,, =R 1 1, = m =R =0 '}
20 Traloi: Chon A.7=60Q :Z:~18,0€Q .
=L 0-Z,
Tawlamp—f' £ :7 % =tan= =3 wvay Z= 18Q
R 30 3

Tong trd  Z = 307 +(70-18)° =60Q..
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Chuong VI. TINH CHAT SONG CUA ANH SANG

Chu dé |. TAN SAC ANH SANG

1. BAI TAP MAU

1.1.

Giai:

1.2.

Giai:

1.3.

190

Mot dai song dién tir trong chan khong co tan so tir 4.0.10" Hz dén
7.5.10"*Hz. Biét vén toc anh sang trong chan khong ¢ = 3.10% m/s. Dai song
trén thugc vung nao trong thang song di¢n tur?

Tacé A== = Khitdn sé f, thi A, = w—-o 7510
f 4.10"

3. IO ~=0.4.10"m

Khi tan sé f;

Day la giai budc song anh sang trong thay.

Chiéu mot chum tia sang tring, song song, hep (coi nhu mét tia sang) vao
mit bén cua mQt lang kmh thuy tinh, co boc chiét quang 1a A = 60° dudi go¢
téi i = 60°. Biét chiét suat cua lang kinh vai tia do 1a ng = 1,50 va ddi voi tia
tim la n, = 1,54. Goc tao boi tia 16 mau do va tia 16 mau tim la bao nhiéu?

siniy \ﬁ
N 2154

r,=60"—-r, = 2548 => i, =nsin r,. =1.54.04339=0.6702 = /, = 42°5°

By f, * A= 60" + 42°5" - 60" = 42°5°

sini_ V3 _ 5773 r, =35°15"
e 215

Py =R=1,= 60° - 35°15" = 24°45".

sin i, =nsinr, =1,50.0,4186=10,6279 = i, = 38°53°

De=n+i, -A= 60° + 38°53" - 60" = 38°53"

AD D, — Dy = 42°05" - 38°53° =3°12

Dé quan sat sy tan sic cia anh sang, ngudi ta > =

bo tri thi nghiém nhu sau (Hinh 1.3). Chiéu A D 0,

mot chum tia sang song song, hep vao canh

ctia mét lang kinh (co6 goc chiét quang A = 8")

=0,5623 => r, =34°12°

Goc léch cua tia tim: i, = 60°, sin r, =

Goc lgch cua tia do: sinr, =

theo phuong vuong goc vai mat phang phan O,
giac cua goc chiét quang, sao cho mgt phan
cua chim sang khong qua lang kinh va mét .

phan qua lang kinh. Dat mot man anh E vudng
goc voi phuong cua chum tia toi va cach canh

: ; Hinh 1.3
cua lang kinh Im.

a. Ban dau nguoi ta chiéu mot chim sang mau vang. Xac dinh khoang cach

gitra hai v€t sang trén man, biét rang chiét suat cua lang kinh ddi voi anh
sang vang bang 1,65.



b Sau do nguai ta chi¢u chum anh sing traing. Hay xac dinh chi¢u rong tir
mau do dén mau tim cua quang phn lien tuc quan sat dugc tréen man E. Cho
bict chiét suat cua lang kinh doi vai mau do va doi voi mau tim lan luot
bang 1.61 va 1.68.

Giai:

a. Phan cua cham sang khong qua lang kinh tao trén man E vét sang O,. Phan
chum sang qua lang kinh bi khuic xa va tao ra vét sang O-. Goc 0105 chinh la
goc léch D cua tia 16 so vai tia toi. Vi goe chiét quang cua lang kinh la goc nho

1 . I . . , - , v . . A " ’ P
(A = 8"), goc tan cua cham tia sang cang 1a goée nho ('1 =—=4" |goc khuc xa
“ .) .
ry cting nho.
w3 sint, T
laco:smn =" ="
n n

T ,
Rn=A-rn=A- - vagoc 16 1, cting nho.

SiNt, = NSING => 1H = Nry = nA — 1.

Tir do goc léch Dbang: D =i, +i, - A=(n- 1)A =52"

Khoang cach O,0, cua hai vet sang trén man E la: 0,0, = 10,.tgD = 10,.D.

Thay 1O, = Im = 100cm; D =52" “@ 5.2 =0,091 rad, ta dugc 0,0, =9,1cm.

b. Goc léch cua tia tim va do tuong tng la: D, = (n, — 1)A = 5,44°
Dy :‘(lltq - 1)A =4.88". )

Khoang ciach gitra hai vét sang do va giira hai vét sang tim trén man E tuong
irng la: Ol,.Dy va Ol,.D,. Do do chiéu rong tir mau do dén mau tim ctia quang
pho Lién tue trén man E la: d = O1,.D, — Ol,.Dy4 = Ol (D, = Dy)

—d = 100(5,44 - 4.88).—1-35 ~ 0,98 cm

1.4.  Tia X c6 budc song 0,25nm, so vai tia tir ngoai bude song 0,3 um, thi co tan
SO cao gap:

A. 120 lan. B.12.10"lan.  C.12lan. D. 1200 lan.
Traloi: Chon D. 0,25n.m = 0,25 .10 m =0.25.10".10 *m = 0,25.10 'um

Vay: 0,25 nm = -I—g%OT pm = 2(;00 x03um
Budc séng chi nho bang 1/1200 lan, thi tan s cao gap 1200 lan.

1.5. Mot thau kinh hai mat 16i bing thiy tinh c¢6 cung ban kinh R, tiéu cir 10cm
va chiét suat n, = 1,5 ddi voi anh sang vang. Ban kinh R cua thau kinh la
A.R = 10cm. B.R =40cm. C.R =20cm. D. R = 60cm.

; I 1 I
Traloi: Chon A. Ap dung cong thire =) {—-+ —-—].
1 2(n, -1
DOR|:R3:R.l]énf =_L_)'

R
= R =2f(n, = 1)=10cm.
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I1. BAI TAP AP DUNG
1. BAI TAP TY LUAN

1.6.

L.,

1.8.

Mot thau kinh hai mat 16i bang thuy tinh c6 cung ban kinh R. C hiét suat cua
thay tinh ddi vai anh v.ang do va tim lan luot bi‘uuT ng = 1.49 va n, = 1.50.
Biét khoang cach giira cac tiéu diém cua thau kinh (mg voi cac anh sang do
va tim 1a 2.9mm. Ban kinh R cua thau kinh 1a bao nhiéu?

Chiéu magt chum anh san[, trang song song, hep coi nhu mot tia sang Sl vao
mot bé dyng nude vai do sau | m voi goc tai 60 Dudi day bé co mot
guong phén!, dat song song voi mat nudc. Tinh chiéu rong cua day mau ma
ta thu dugc & chum sang 16 ra khoi mat nude. Cho biét chiét suat cua nude
doi vai anh sang tim va anh sang do lan, = 1,34 : ng=133.

Chiéu mot chum tia sang trang, song song, hep (coi nhu mot tia ‘;an;_.) vao mat
bén cua mét lang kinh thuy tinh, co goc chiét quang la A = 30° dudi goc toi
i = 30°. Biét chiét suat cua Iﬁng kinh vai tia do la ng = 1,50 va ddi voi tia tim [a

= 1,54. Goc tao boi tia 10 mau do va tia 10 mau tim la bao nhiéu?

2. BAI T}:\P TRAC NGHIEM

1.9.

1.10.

1.11.

L.12.

1.13.

1.16.

192

M@t séng dién tir don sic co tan s6 60 GHz (1 GHz = 10” Hz) thi ¢6 budc song;

A.S5mm B. 5cm C. 500pum D. 50um

Mot lhau kinh hai mét lm hﬁng thay tinh c6 cung ban kinh R = 10cm. Biét

chtel suat ctia thuy tinh déi vai anh sang do va tim lan lugt bang n, = 1,495 va
= 1.510. Tim khoang céach giira cac tiéu diém cua thau kinh (mg vdi cac

énh sang do va tim

A. 267Imm B.2,77Imm. C. 2,87Imm. D2971mm.

Chiét suat cua mot thir thay tinh, doi vai hai birc xa mau do va mau tim lan

lugt 1a 1,50 va 1,54. Chiéu mét tia sang tring vao mot lang kinh co goc chiét

quang nho, A = 5° thi goc gitra hai tia 16 do va tim la

A. 15, B. 12" k1R D. 8.

Budc song trong khong khi cia mét bire xa laser helium 1a 633nm, chiét suat

cua nudc la n =1,33 thi tan s0 cua birc xa do va budc song trong nuoc la

A.f=5.10" Hz; A = 336nm. B.54.10" Hz ; A = 336nm.

C.4,74.10" Hz ; . =476nm. D.2.54.10" Hz ; A = 436nm.

Mot dai song di¢n tir trong chan khong co tan so tir 4{) 10" Hz dén

7.5.10""Hz. Biét van toc anh sang trong chan khong ¢ = 3.10* m/s. Dai song

trén thuge ving bude song nao trong thang song dién tir?

A. X =6.10 ‘mdén 1, =7,6.10°m. B.%,=.0,7510"m dén A, =.0,4.10 "m.

C. % =.0,56.10"m dén A, =.7,6.10 °m.D. &, =.0,7510 °m dén A, =.0,3.10"m.

Goi Dy, fa, D, f, 1an lugt 12 4o ty va tiéu cy cua cung mot thau Kinh thuy tinh,

thi do ng < n, nén:

A. fd < ﬂ B. Dd = D| = f‘d = f, D. Dy> D,

- . A . N . . -1 ¢ . ) . "
. Mot burc xa hong ngoai ¢o budce song 6.10 ' mm, so vai bire xa tu ngoai budc

song 120nm, thi co tan s¢ nho bang:
A. 50 lan. B. 48 lan. C. 44 lan. D. 40 lan.

Buadc song trong khong khi cua mot bure xa la 740nm, bude song trong chat
long 1a 493nm. Chiét suat cta chat long do la

A.n=1,33. B.n=14lI. C.n=1.5. D.n=1.6



1.17. Budce song trong chan kKhong cua mot buie xa da cam la 600nm thi tan so
cua bue xa do la:
A0 Hz. B.5.10" Hz. C.5.10" Ho. D. 510" Ty,
1.18. Mot bie xa hong ngoai ¢O bude song 6.10 ‘mm. so voi bire xa tu ngoa
buae song 125 mm, thi ¢d tan s6 nho hdl]g_..
A. 50 lan, BB. 48 lan. A an. D. 40 lan

Chu dé Il. GIAO THOA ANH SANG BANG KHE Y- ANG
I. BAI TAP MAU

2.1.  Trong thi nghiém Y-ang vé giao thoa anh sang. cac khe S;, S, duoc chicu
sang boi anh sang don sac c¢o budce song 2 = 0.5 um. Bict khoang cach gitra
hai khe S, va S, 1a a = 2mm, khoang cach tir 2 khe dén man D = 1m.

a. Tinh khoang van.
b. Xdac dinh vi tri cua van sang bac 4 va van toi thr 4.
c. Tinh khoang cach gitra 2 van sang bac 5.

sidi:
‘ y . D0 107, 10 ]
a. Ta co biéu thic tinh khoang van: i = = 5 =0.25mm
b. + Vi tri van sang dugc xac dinh bang cong thire: X
AD
x=k——=ki k=3 _____]
4 b k — 3
Vin sang bac 4 ung voi k = £4, Do do: T
Xg, =24i=14 0,25 =£1,00mm k=0 k’
T L. . i n . 40 k=0
+ Vi tri van toi duoc xac dinh bang cong thire: K=o]"="""1
B e s el e i
x=(2k+l)—2——(k+l);f ______ !
e Phia duong cua truc Ox thi van téi thir 4 E—— p 0=
ung voi k = 3.
v toi v sdng

; i
Dodo: x,, =23+ 1)3 X, =0,875mm
e Phia am cua truc Ox thi van t6i thir 4 img vaoi k = -4. Do do:

X, =42+ l):I; =~ 0,875mm

c. Khoang cach giira 2 van sang bac 5 la la 10 Ax,\-‘ :2.-",\-\| =25.1=10i

A'r.\" = 2.Smm

2.2.  Hai khe Young cach nhau 3mm dwoc chiéu sang bang anh sang don sic co
bude song 0,60 um. Cac van giao thoa duge hing trén man cach hai khe
2m. Hay xac dinh tinh chat cua van giao thoa tai diém M cach van sang
trung tam 1.2mm va tai diém N cach van sang trung tam |,8mm.
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Giai:

Lo

; , i AD 06,1072
Trude het tinh Khoang van: 1 = 2 - 3100 0.4 mm

Nh¢in xétr: + 1,2 mm = 3i ; suy ra tai M ¢o van sang bac 3.
I3, . N S
+ 1.8 mm= [4 -}-:]I - suy ra tai N co van toi thur S,

Trong thi nghi¢m Y-ang vé giao thoa, hai khe dugc chiéu sang bai anh
sang don sac co budce song A. Biét khoang cach giira hai khe a = 1.5mm,
khoang cach tir 2 khe dén man D = 2m. Khoang cach gitra 7 van sang lién
tiép bat ky do duge 6mm.,

Tinh budc song anh sang don sac dung trong thi nghiém. Cho biét mau don
Sac ay.

b. Tinh khoang cach gitra van sang bac 3 va van sang bac 7.

Giai:

2.4.

194

C6 bao nhiéu van sang quan sat duoc trén giao thoa truomg ¢ bé rong I = 21mm.

Khoang cach gitra 7 van sang lién tiep chinh la khoang van 6.
Vay 61 = 6mm = i = Imm. Tir cong thuce khoang van i ta suy ra:
1a i 1.5

=3 _2 = =0,75.10"mm = 0,75 pm

Anh sang don sic nay mau do.

.+ Néu 2 van sang cing mot bén doi véi van sang trung tam, ta ¢ khoang

cdch cua 2 van sang nay:

Y
AD _AD AD
_ .‘( _x = e —— - e s 1
AN S 5 =S g =4 g == 3 J
W -4 - dmm t 1
+ Néu 2 van sang o 2 bén van ALk
trung tam, luc nay khoang cach k=3
gitra ching: Ax’ ]
AN = Xg T Xg = (7+3)i=10i 10
L
AX" = 10mm y
. Trén nira truong giao thoa ta co so6 khoang van la: # [ k=-3
L

L
E—Iu:bk*‘z—*lOS k nguyén

Vay sb van sang quan sat dugc trén trudng giao thoa:
N=2k+1=210+1=2]

Co 21 van sang quan sat dugc.

Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe h¢p cachnhau mot

khoang a = 0,5mm, khoang cach tur mat phing chira hai khe dén nan quan

sat la D = 1,5m. Hai khe dugc chiéu bang birc xa co budc bOl]b A =0,6 um,

Trén man thu dugc hinh anh giao thoa. Tai diém M trén man cacl van sang

trung tam (chinh gitra) m¢t khoang 5,4mm co6 van sang bac (thir)

A.3. B. 6. C.2 D. 4



Traloi: Chon A van sang bac (thar) 3.

. e o BB ;
Khoang van: 1 - = 1.810 m~=1.8mm.
¢
!
Di¢m M cach van sang trung tam (bac khong) 5.4mm . ta co xy = ki suy ra

h= —L = 3 =>van sang bac (thu) 3.
i
2.5. MOt nguoi muon lam thi nghiém hai khe Y-ang vain bue xa da cam ¢o bude
song 0.60pm. Dat man quan sat cach hai khe mot Khoang'D = 1.5m. D¢
khoang van 1 bang | mm, thi phai dit hai khe I-ang cach nhau:

A, 0S5pm B. 0.9mm. C.0.6mm. D. 0,9 um.
o 2D 06010 x1.5.10
IFraloi: Chon B, a= T I = 0.9 mm

2.6. lrong mot thi nghiém giao thoa anh sang vai khe Y- &nj__ nglr(')i ta bo tri sao
cho khoang cach S|S, = a = 4mm, khoang cach tr S, va S, dén man quan sat la
D = 2m. Quan sat cho lha) trong pham Vi ylrd hai diém P, Q doi ximg nhau
qua van sang trung tam ¢o 11 van sang, tai Pva Q la hai van sang. Biét PQ =
3mm. Tai dicm M, Cal.h van sang trung tam mot khoang 0,75mm la van sang
hay van t0| bac ma)
A. Van t0| ung voi k = 4. B. Van sang irng vai k = 2.
C. Van toi trng vai k = 2. D. Mot gia try khac.

Tra loi: Chon C. Xét diém M,. Toa do van sang xs = > kA =k.i. Vo x=0,75 mm;
i =0,3mm = k = 1,5. Viy tai M, khong thé la van sang.

! o ok D A
Toa d§ van toi: x, =;(2k +1)3 . Suy dugc k = 2.

Vay tai M, la van toi.

2.8. Trong mot thi nglmj:m Y-ang vé giao thoa anh sang, cac khe S, va S, dugc
chiéu bang anh 5ang don sac. Khoang cach giira hai khe Imm, khoang céach
tir hai khe dén man quan sat la 3m. Khoang cach gitra hai van toi do dugc
trén man la 1,.5mm. Budce song cua anh sang da sir dung trong thi nghiém la:

A. 0,36 pum. B. 0,3 pm. C. 0,25 pm. D. 0,56 pm .
Tra loi: Chon B. Tim budce song cua anh sz’mg
D la 151

2.9. Trong thi nbhiém giao thoa khe Y—ﬁng hai khe S, va S, cach nhau la
a=0,5mm. Van giao thoa hung trén man E dat cach hal khe la D = 1,6m.
Khoang cach giira van toi thir ba ¢ bén phai va van t6i thir ba & bén trai van
sang trung tam la lcm. Budc song cua anh sang don sic dung trong thi
nghi¢m la:

AAX=0,600pm. B.A=0,615um. C. A=0,625um. D.A=0,635um.
Tra loi: (V'r()n C ' _
Giai: Tur van toi thir k bén phai dén van toi thir k bén trai c6 n khoang véan vaoi
, n=2k-1=2x3-1=5/(cos6 hang 1 1a vi khong co
van t0i thir Khong).

; : T ’
Vay khoang van i1 = i 0,2cm =2.10"m

195



2.10.

ia 2x10'x0,5x10"

Ta co: l=_= 1.6 = =0,625.10 “m =0.625um

Thyc hién giao thoa anh sang don sic vai khe Y-ang . Khoang cach giora hai
khe a = 2mm, khoang cach tir hai khe dén man D = Im. Trén man. nguoi ta
quan sat dugc khoang cach tir van sang trung tam dén van sang tha 10 la
4mm. Tai hai diém M, N déi xung nhau qua van sang trung tam cach nhau
mot khoang 8mm 1a hai van sang. S6 van sang va sé van (o quan sat dugc
trong khoang MN la:
A. 23 van sang va 22 van 20| B. 20 van sang va 21 vin toi.
C. 21 van sang va 20 van toi. D. Mét két qua khac.
Tra 1oi: Chon C. S6 van quan sat duoc trong khoang MN:

MN 8

S4 van sang: ng e =g+ =21 van

S van toi: ny=——= G4 20 van

1L BAI TAP AP DUNG
1. BAI TAP T LUAN

2.11.

2.12.

2.13.
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a. Biét budc song cua chum sang don sic la

Trong thi nghu:m vé glao thoa anh sang, trén man anh ngudi a do duge
khoang cach tir van sang thur tu den van sang thir 12 ¢ cang mdt bén cua van
sang trung tam la 3,2mm. Cho biét khoang cach gitra hai khe 1a 2mm, va
man anh cach hai khe 2m.

a. Tinh budc song anh sang. Anh sang do6 c¢6 mau gi?

b. Néu dung anh sang do c6 bude song 0,70 pum thi khoang cach tir van sang
thir 4 dén van sang thir 10 & cung mot bén van sang trung tam la bao nhiéu?
Trong mét thi nghiém Y-ang (Hinh 2.12), a = 2mm. D = Im.

a. Dung buc xa don sdc co M
budc séng A, chiéu vao khe
hep F, nguoi ta do dugc
khoang van giao thoa trén J_ T
manM lai, = 02mm. Tinh | F'
budc song va tin s cua s e I e R R e B
birc xa do. : T z

le

b. Xac dinh vi tri cua van
sang bac 3, va cua van 1o
thir tu & ciing mét phia cua
van trung tam trén man M.

c. Tt birc xa c6 budc song A, chié¢u vao F birc xa A, > A, thi tai vj tri clia van
sang bac 3 cua birc xa ¢o budc song A, (cau b) ta quan sat duge mét van
sang cua birc xa co bude song A,. Xac dinh A, va bac cua van sang do.
Trong thi nghi¢m vé€ giao thoa anh sang, cac E
khe S, va S, dugc chiéu sang bdi anh sang don M
sic. Khoang cach giira hai khe a = [.2mm. S,
Khoang cach giira mat phang chira hai khe va 0o
man quan sat E la D =3,6m (Hinh 2.13). S,

Hinh 2.12

A =0,51 um. Hay tinh khoang van. D
b. Hay xac dinh vi tri van sang bac 5 va van toi thir )
5 trén man quan sat (cung mét phia duong ). Hinh 2.13



2.14%.

b

a

[rong thi nghi¢m giao thoa khe Y- ang, hai khe S, va S, cach nhau la
a — 0,5mm. Van giao thoa himg trén man E dat cach hai khe la D = 1.6m.
Khoang cach gitra van toi thir ba & bén phai va van toi thir ba & bén trai van sang
trung tam la lem. Tinh budce song cua anh sang don sic ding trong thi nghi¢m.
Neéu mor truong gitra hai khe S0 S, va man E [a nudce co chiét suat n = 4/3
thi khoang cach gitra hai khe phai bang bao nhiéu dé khoang cach gitra cac
van giao thoa van nhu o cau hoi a).

. Mot nguon sang don sac S cach hai khe Y-ang 0,1mm phat ra mot bure xa

don sic ¢o bude song & = 0,6 um. Hai khe cach nhau a = 2mm. man cich
hai khe 2m.

Tinh khoang van va s6 van sang quan sat duoc trén giao thoa truong co bé
rong L =258mm.

b Cho nguon S di chuyén theo phuong S;S, vé phia S, mot doan 2mm. He

C.

van giao thoa trén man E di chuyén the nao? _
Dé h¢ van di chuyén it hon lcm can dat mot ban song song ¢ dau? ¢o be
day bao nhiéu? Biéet chiét suat cua chat lam ban n = 1,5.

2. BAI TAP TRAC NGHIEM

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

Trong thi nghiém Y-ang vé hién tugng giao thoa anh sang, khoang cach
giira hai khe a = 0,5 mm, khoang cach tir mat phiang chira hai khe dén man
quan sat D = 2m. Hai khe dugc chiéu bang anh sang c6 budce séng A = 0.6
um. Trén man quan sat thu duge hinh anh giao thoa. Vi tri cua van sang bac
2 cach van trung tam la

A. 9,6 mm, B. I.2mm. C. 4,8 mm. D. 2,4 mm.

Trong m¢t thi nghiém khe Y-ang, nguoi ta do duge D = 1,2m, a = Zmm.
Néu A = 0,6um thi khoang van i la

A. lmm. B. 3,6mm. C. 0,36mm. D. 0,4mm.

Trong thi nghi¢m giao thoa anh sang bang khe Y-ang khoang cach giira hai
khe sang 1a 2mm, tir khe dén man la Im, budc song anh sang la 0,5um. Tai
vi tri cach van trung tam 0,75mm ta dugc van loai gi? bac me‘ly?

A.Van sang — bac hai. B.Vantoi — bac hai.

C. Van sang - bac ba. D. Véan sang — bac bon.

Trong thi nghiém Y-ang vé giao thoa anh sang, cac khe S, S, dugc chiéu
sang boi anh sang don sdc c6 bude song A = 0,5 pm. Biét khoang cach giira
hai khe S, va S; la a = 2mm, khoang cach tir 2 khe dén man D = Im. Vj tri
ctia van toi thir 4 (vé phia duong) la:

A.x=0,775mm. Bx=0,675mm. C.x=0,875mm. D. x=0,575mm.
Trong thi nghiém Y-ang vé giao thoa, hai khe dugc chiéu sang bai anh sang
don séc c6 budc song A =0,75 um Biét khoang céach giira hai khe a = 1,5mm,
khoang cach tir 2 khe dén man D = 2m. Khoang céach giira van sang béac 3 va
van sang bac 7 cung mét phia la .

A. Ax=2mm. B. Ax=3mm. C. Ax=25mm. D. Ax=4mm
Trong mat thi nghiém Y-ang (Hinh 2.21),a=2mm; D= Im.

Dung birc xa don sic c¢6 budc song A, chiéu vao khe hep F, ngudi ta do dugce
khoang van giao thoa trén man M la i = 0,2mm. Vj tri van sang bac 3 va van
tdi thir 4 & cung mot phia ciia vén trung tdm trén man E la:
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2.22.

2023.

2.24.

2.28.

2.26.

2.27.

198

X =05mm ;. x,=0,6mm.
X;=06mm ; x,=07mm.

A

B

C. x,=0,7mm ; x,=0,8mm. F F,

D. x,=0.8mm : x;=09mm. == II"'"

Trong mgt thi nghi¢m Y-ang —[; -
(Hinh 2.22), a = 2mm, D = Im. D

Dung birc xa don sic co budc
song A= 0,4um chiéu vao khe
hep F, Vi tri cua van sang bac
3, va cua vén tdi thir tu & cling |
mdt phia cua vén trung tam trén Fi

man M la: ceeeee-- I N LR EEEE PP
A. x,=0,3mm; x, = 0,4mm. S 1

B. x;= 0,5mm; x, = 0,6mm. T
C.x;=0,4mm; x, = 0,.5mm.
D. x,=0,6mm; x, = 0,7mm. Hinh 2.22

Trong thi nghiém Y-ang vé giao thoa anh sang, cac khe S,. S, duoc chiéu
bang anh sang don sic. Khoang cach giira hai khe la a = 2mm, giira hai khe
va man la D = 4m. budc song anh sang la 0,6um Xac dinh vij tri cua van
sang bac 3 va van t6i thir 5 cing mdt phia.

M

A. X =3, Imm; x;s =5, 1mm. B. xa =3,6mm; X5 = 5.4mm.
C. X =3,2mm; X5 = 5,2mm. D. x53 =3,8mm; x;5s = 6,4mm.
Trong thi nghi¢ém Y-ang vé giao thoa anh sang, cic khe S, S, dugc chiéu

sang bai anh sang don sic c6 bude séng A = 0,5 um. Biét khoang céch giira
hai khe S, va S, 1a a = 2mm, khoang céch tir 2 khe dén man D = Im. Khoang
vén va vj tri ciia van sang bac 3 la:

A.i=0.2mm ; x = +0,60mm. B.i=030mm x = +0.90mm.
C.1=0,25mm; x = +0,75mm. D.i=040mm x = +1,20mm.
Lam thi nghi¢m hai khe Y-ang, lan lugt vai hai birc xa budc séng A, va A,,

ngudi ta thdy ring 6 khoang van i, cua A, tring ding v&i 7 khoang van cua
Aa. Biét A, = 560nm, thi A, la:

A. 0,64 pm. B. 0,48 pm. C.510 nm. D. 600 nm

Trong mét thi nghi¢m giao thoa Y-ang ngudi ta dung anh sang budc song
A= 0,4um Tit birc xa c6 budc séng A, chiéu vao F birc xa A, > A, thi tai v
tri clia vén sang bdc 3 cua birc xa budc soéng A, , ta quan sat dugc mot van
sang cla birc xa c6 budce séng A,. Xdc dinh A, va bac cua véan sang do6.

A. X =1,2 um; béc 1. B.. A; =1,0 um ; béc 4.
C. A, =0,5 pm; béac 3. D. A, =0,6 um ; bac 2.
Trong thi nghiém giao thoa khe Y-ang, hai khe S, va S, cach nhau la

a = 0,5mm. Van giao thoa himg trén man E dat cach hai khe 1a D = 1,6m.
Khoang cach giira van t6i thir ba & bén phai va van t6i thir ba & bén tra van



2.28.

2.29.

2.30.

2.31.

2.32.

2.33.

sang trung tam la lem. Buoe song cua anh sang don sic dang trong thi
nghi¢m la:

A A= 0600um. B 2 00615um. Co2 - 0.625um. DA - 0.635um.
[rong thi nghiém Y ang v¢ giao thoa. hai khe duoc chié¢u sang boi anh sang
don sac ¢o buae song . Bi¢t khoang cach gitra hai khe a = 1 .Smm, khoang
cach tir 2 khe dén man D = 2m. Khoang cach gitra 2 van sang lién tiép bat ky
do duoc tmm. Bude song anh sang dang trong thi nghiém va mau don sic
anh sang ay la:

A2 = 040pm: tim. 3.2 = 0.50um. luc.

C. 2 =058 pm. vang. D.2 =075 um, do.

Thue hign giao thoa anh sang don sac voi khe Y-ang, khoang cach giira hai
khe a = 2mm, khoang cach tir hai khe dén man D = Im. Trén man, ngudi ta
quan sat duge khoang cach tir van sang trung tam dén van sang thir 10 la
3mm. Bude song anh sang don sic da str dung trong thi nghi¢m la:
A.2=085um. B.A=078um. C.A=0,60um. D.A=0,53 pum
Trong thi nghiém Y-ang vé giao thoa anh sang, cac khe S, S, dugc chiéu
bang anh sang don sic. Khoang cach giira hai khe 1a a = 2mm, giira hai khe
va man la D = 4m. Khoang cach giira 5 vén sang lién tiép do dugc 4,8mm.
Khoang van va budc song anh sang dung trong thi nghi¢m la:

A 1= Imm; A =0,4 um. B.i=12mm; A=0,5 um.
C.1=12mm; A =0,6 um. D.i=0,96mm; A =0,56um.

Trong mét thi nghiém - M
Y-ang (Hinh 2.31),a =

2mm, D = Im. Dung

birc xa don sic ¢6 budc F, J_ ¥

song A chiéu vao khe L S, - W———
hep F, nguoi ta do duge FT F— 4

khoang van giao thoa T

trén man M la 1 = By s s D .
0,2mm. Budc song va

tan s6 ctia birc xa do la: Hioh 2,31

A. A =04pum; f=75.10" Hz. B.A=0,5um; f=6,5.10" Hz.
C.A=0,55um; f=6,0.10" Hz. D.A=0,7um; f=5,5.10" Hz.

Trong thi nghi¢m Y-ang vé giao thoa cua anh sang don sic, hai khe hep
cach nhau Imm, mat phang chira hai khe caich man quan sat 1,5m. Khoang
cach gitta 5 van sang lién tiép la 3,6mm. Budc song cua anh séng dung trong
thi nghiém nay bing

A. 0,40pum. B. 0,48um. C. 0,76pum. D. 0,60pum

Trong thi nghiém Y-ang vé giao thoa anh sing don sic, biét D = 1,5m;
a = 0,3mm; khoang van do dugc la i = 3mm. Budce séng dnh sang sir dung
trong thi nghiém la:

A. 0,45um. B. 0,60pm. C.0,50pum. D. 0,57um



2.34.

2.36.

237>,

2.38.

239,

2.40.

2.41.

2.42.

200

Trong mot thi nghiém hai khe Y-ang, voi bire xa ¢o buoc song 7, = 0.60pm.,
nguoi ta do duge khoang van i la 0.42mm. Thay bire xa trén hfmg bure xa ¢o
bude song A khac, thi khoang van i do dugc la 0.385mm. Vay buoc song 2 la.
A. 052 pm B. 0,70um C. 0.64 um D055 pm

. Trong thi nghiém Y-ang vé giao thoa anh sang dom sac. biét D~ Im,

a = Imm. Khoang cach tir van sang thir 4 dén van sang thir 10 o cung mat
bén so vdi van trung tam la 3.6mm. Budce song anh sang don sac do la:

A. 0.44pm. B. 0.52um C. 0.60pm. D. 0.58um.

Trong mét thi nghi¢m vai hai khe Y-ang, cach nhau a = 1,2mm, trén man quan
sat dat cach hai khe mot khoang D = 0,9 m, nguoi ta dém duge 6 van sang. ma
hai van ngoai cung cach nhau 2,4mm. Budc song A cua anh sang la:

A.0.53 pm. B. 0.56 pum. C. 0,64 pm D. 0.60 pm.

Hi¢u budc song cua hai buc xa la 160nm. Lam thi nghiém hai khe Y-ang lan
lugt vai hai bire xa ay. thi thay rang 7 khoang van cua birc xa thar nhat trung
v&i 9 khoang van cua bire xa thir hai. Vay, budc song cua bire xa thir nhat la:
A. 630 nm. B. 680 nm. C. 720 nm. D. 700 nm.

B tri mot thi nghuem glao thoa nhu sau: hai khe Y-ang S,S, cach nhau a = 2mm
dugc chleu boi nguon sang S. Man quan sat cach §;S; mot khoang D = 1.2m.

Cho ngudn S phat anh sang don sic ¢ budc song A, ngudi ta quan sat dugce
7 van sang ma khoang cach giira hai van sang ngoai cung la 2. 4mm. Budc
song A la:

A. 0,67 pm. B. 0,77 pm. C. 0,62 pm. D. 0,72 pm.

Trong mot thi nghiém giao thoa anh sang véi khe Y-ang, ngudi ta bo tri sao
cho khoang cach S,S, = a = 4mm, khoang cach tir S, va S, dén man quan sat la
D = 2m. Quan sat cho thay trong pham vi giira hai diém P, Q dbi x(rng nhau
qua van sang trung tam c6 11 van sang, tai P va Q la hai van sang. Biét
PQ = 3mm. Budc song do nguon phatra la:

A. 0,65 pm. B. 0,50 pm. C. 0,60 pm. D. 0,75pum

Trong thi nghiém Y-ang vé giao thoa anh sang, khoang cach giira hai khe
hep bang Imm va khoang cach tir hai khe dén man bang 2m. Chiéu sang hai
khe bing anh sang don sic ¢ budc séng A, ngudi ta do duge khoang cach tir
van sang chinh gitra dén van sang bac 4 1a 4Smm. Bude song A cua anh sang
don sac do bang:

A. 0,5625um. B. 0,8125um. C.0,7778um. D. 0,6000pum.
Trong thi nghiém giao thoa Y-ang, khoang cach tir van sang bac hai dén van
sang bac 7 (cung mdt phia) la 4,5mm. Khoang cach hai khe a = Imm;
khoang cach dén man D = 1,5m. Budc song anh sang bing

A.0,4um. B. 0,5pm. C.0,6pm. D.0,76pum.

Trong mot thi nghiém giao thoa Y-ang nguoita dung anh sang budc
sOdug A= 0,4um. Tat birc xa co budc song A, chiéu vao F birc xa A, > A, thi
ta1 vj tri cua van sang bac 3 cua birc xa budce song A, , ta quan sat dugc mét
van sang cua birc xa co budc song A,. Xac dinh A, va bac cua van sang do.
A. A =1,2 um ; bac |. B.. A, =1,0 pm ; bac 4.

C. A, =0,5 um ; bac 3. D. A, =0,6 um ; bac 2.



2,43, Lrong thi nghicm Y ang vé giao thoa, hai khe duoc chicu sang boi anh sang
don ~ac ¢ bude song 2075 pm. Bict khoang cach gita hai khe
a  LSmm. khoang cach e 2 khe dén man D = 2m. SO van sang quan sat
duoc tren giao thoa truomg co be rong L= 2 1mm la
A ISR 3. 19, L. 2l D. 25.

2.44. Mot nguon sang don sac S dat trude khe Y-ang phat ra mot bire xa don Sac
co buoce song 2 0.6 pum. Hai Khe cach nhau a = 2mm. man cach hai Khe

2me Khoang van va s van sang quan sat duoc trén giao thoa truong

coberong I = 25.8mm la

Ao LOmm o N =17, B.1=1.7mm :N= 15,

C.i= Limm:N=19 D.1=0,6mm:N =43,

Chu dé lll. GIAO THOA ANH SANG TRANG
1. BAI TAP MAU

3.1 Trong thi nghiém cua Y -ang v¢ giao thoa anh sang. cac khe S, va S, duoc
chicu sang boi anh sang don sic. Khoang cach gitra hai Khe la a. khoang
cach zitra mat phang chua hai khe va man quan sat E la D.
a. Bi¢ta = 3mm. D = 3m. khoang cach gitra 9 van sang lién tiép l1a 4mm. Tinh
bude song anh sang don sic.
b. Xac dinh vi tri van sang thar hai va van tdi thir ba.
¢. Thay anh sang don sic bang anh sang trang. Tinh bé rong cua quang pho
bac mot va quang pho bac hai trén man quan sat E.

Giai: a. Gita 9 van sang co 8 khoang van i. Do do: 8i=4mmvai=73 =0,5mm

o0 | &

ia
D
voii= 0.5mm =0.5.10 'm.a=3mm=3.10 'm va D = 3m ta duoc

0.5.10 'x3.10"
A= 3 =0.,5.10"m = 0,5um

A =0,5um

AD
Tircong thire i = T suyra A=

, y " , D
a. Van sang thir hai (g v&i k = 2 trong cong thirc xk = kT . Vay:

AD
x2=2‘a—=2i=2x0,5=l,0mm

: ' 1 AD
Varn toi thir ba (g vai k = 3 trong cong thire x'y = (k - 5 )T . Vay :

X3={3 —% )i=2,51=250,5

X'y =1,25mm
b. Do rdng ctia quang phd bac k bang khoang cach giira van sang bac k cua hai
birc xa A, = 0,4 um va A, = 0,75um. Vay d6 rong cua quang pho bac 1 la:
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.. 0,75.10°3  04.10°3 i
he=h=ip= 3100~ 3.107 =0.35.10'm=0,35mm

Quang phd bac hai rong gap doi quang phd bac 1, vay :
17="I| 2)‘035 0.7mm
E % o Trong thi nghlf;m Y-ang vé giao thoa anh sang, khoang cach giira hal
nguon sang diém két hgp M, va M, la M\M, = a = 1.2mm ; M, va M, déu
cach man E m¢t khoang D = 2m;
a. Thi nghi¢m va&i anh séng don sic budc song A thi thay khoang cach giira
van t0i bac 4 bén nay dén van tdi bac 4 bén kia van sang trung tam Ila
! = Tmm. Hay xac djnh A.
b. Thi nghiém vdi anh sang tring vai 0,4pum < A < 0,76pm. Hoi tai mot diem
M trén man cach van trung tdm Smm, c6 nhilng birc xa don sic nao (img
vai bude song A nao) cho van sang.
Giai:
a. Goi khoang van la i (Hinh3.2) thi khoang cach tir van t6i T_ dén van t5i T, la
=14 x2)-1}i=7i=Tmm
(c6 s hang -1 vi khong c6 van t6i T, ma T_, lién ké vai T)).

T, T T T T, T, T, T,
S’ SY, S, ST So S, S, S Ss
. Hinh.3.2
Suy ra i=lmm=IO*'m . .
% ] 10~
Tacé i=)c'- LB I X X0 b 0% )
D 2
k?LD

b. Vjtri cia van sang tho k 1a x, =——
xa 1 5x10 xl,zxw" 3x10°

Suy ra z':kD:E‘ 3 - K mét (1a)
Theo ddu bai: 0,4x 10°m <A <0,76 x 10°m (2)
b
Thay A tir (1a) vao (2): 0,4.1 0°< & <0,76.10°°
Suy ra 1752k=2395 (3)
Vik la sd nguyén nén theo (3)thik =4.5.6.7 (3a)
3 0™

Thay (3a) vao (la) ta dum Ay = S ke =0,75.10 “m = 0,75um

As = 0,6pm ; A¢ = 0,5um va A, = 0,4286pum.
Aa, As, Ao va A7 12 cdc birc xa don sic cho van sang & M.

I1. BAI TAP AP DUNG
3.3. Trong thi nghiem Y-ang vé giao thoa 4nh sang, biét D = 2m; a = 2mm. Hai
khe dugc chiéu bang dnh sang tring (co budc song tir 0,4um dén 0,75um).

S4 birc xa cho van sang tai diém M cach vén tring chinh giira 3,3mm trén
man quan sat la:

A.6. B.S C. 3. D. 4.
-



3.4 Trong th nghiém Y ang vé giao thoa anh sang trang, ngudi ta do duge
khoang van la 1.12.10" pm. X¢ét hai diém M va N cing & mét phia vai van
sang chinh gitra O, o day OM = 0.56.10'um va ON = 1.288.10'um. Gira M
va N co bao nhiéu van sang?

A. 5 van sang. B. 7 van sang. C. 6 van sang. D. 8 van sang.

3.5. Trong thi nghi¢m Y-ang v¢ giao thoa anh sang. khoang cach gitra hai khe
a — 03mm. khoang L‘::lch tir mat phang chira hai khe dén man quan sat D =
2m. Hai khe duoe chien bang anh sang trang. Khoang cach tir van sang bac |
mau do (Ag = 0.76pum) dén van sang bac | mau tim (A, = 0.40um) cung mot
phia cua van trung tam la
A. 2. 4mm. B. I.8mm. C.2.9mm. D. I,5mm.

3.6. Trong thi nghi¢m voi khe Y-ang coa = Imm, D = 1.4m ngudi ta chiéu tdi
khe bang anh sang trang. Biét bude song cua anh sang do va tim 1a: Ad = 0.75pum:
At = 0.4um. Chiéu rong cua quang pho bac | va quang phadic 3 trén man la:
A. Ax;= 0.20mm; Ax; =0.60mm. B. Ax,= 0.22mm: \\. 0.66mm.

C. Ax;= 0.28mm:; Ax: =0.84mm. D.Ax, - 0490 AN T 47mm.

3.7*. Trong thi nghi¢m giao thoa Y-ang. hai khe cach nhau Tnyim v cach man 2m.

a. Ngudi ta chiéu dong thoi hai birc xa don sic ¢o bude song A, = 0.5um,
A = 0,4pum. M6 ta h¢ van nhan duge trén man. Giai thich va xac dinh cac vi
tri trén man ma tai do van sang cua hai bue xa trén trang nhau.

b. Thay birc xa A, béng birc xa don sac khac A.. Khi do trén man nguoi ta théy
van sang bac 3 cua birc xa A, trung voi van sang bac 2 cua birc xa A;. Xac
dinh budc song A;.

3.8*. Trong thi nghiém v&i khe Y-ang c6 a = 2mm, D = |,6m ngudi ta chiéu toi

khe bing anh sang tring.

a. Mo ta va giai thich hi¢n tugng nhan dugc trén man.

b. Tinh chiéu rong cua quang phd bac | va quang phd bac 3 trén man. Biét
budce song cua anh sang do va tim la: Ad = 0,75um ; At = 0,4um.

¢. Xac dinh budc song cia nhimg birc xa bi tit tai vi tri M cach van trung tdm 3,5mm.

Chu dé IV. GIAO THOA ANH SANG BANG CAC SO DO KHAC

I. BAI TAP MAU
4.1*.  Hai lang kinh A, A, c6 goc chiét quang A déu bang 15°, c6 day B chung,
duoc lam hfmg thuy tinh. chiét suat n = 1,5. Mot nguf’m sang diém S dat
trong mat phiang cua day B cach hai lang kinh m¢t khoang d = 40 cm phat
anh sang don sic, budc song A = 560 nm. Mot man M cach hai lang kinh
mot khoang d* = 80cm.
a. Chirng minh r?mg, trén man M ta quan sat duge mgt hé van giao thoa.
b. Tinh khoang cach i giita hai van sing lién tiép va sé van c6 thé quan sat
dugc. Cho 1"~ 3.10™* rad.

“nq



Giai:
a. Cac tia sang di tr S, sau

4.2.
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. Phai tach hai nira thau kinh nay ra dén khoang

khi di qua lang kinh A, bi
I¢ch mot goc A:

A=(n- 1A vé phia day tua
nhu dugce phat di tir anh ao S,
cia S (Hinh 4.1). Cing thé.
cac tia sang qua lang Kinh A
cling tya nhu dwoc phat di wr S,°°
anh ao S, cua S. Hai ngudn
diém S,. S, la hai anh ao cua
cung mot nguén S nén luon Hinh 4.1

ludn la hai nguon két hop. Hai

chum sang Khac xa dinh S, S»

co phfm chung la P,IP, (Hinh 4.1). moi diém trén man M & trong khoang
PP, nhan dugc hai dao dong sang két hop. Hai dao dong (song) nay giao
thoa vdi nhau, lam xuat hién mot hé van giao thoa trong khoang P,P, (PP,
la bé rong cuia viing giao thoa).

. Tir Hinh 4.1 ta tim dugc khoang cach a giira hai nguon S,Ss:

a=S§,S,=2IS.tanA = 2d(n - 1)A
— a=2.40.(1,5-1).153.10*=0,18cm = 1,8mm
AD Ad+d)
a a

Khoang van: 1 = ~0,373mm

P\P,
[
Tir Hinh 4.1 xét hai tam giac dong dang IS,S, va IP,P,, ta tim dugc bé rong
PP, d d d
P,P; cua vung giao thoa:ﬁ's'j =g > PP2=S88,7y=ay=3.6mm

S6 khoang vén quan sat dugc trén man M: N =

N|='E|i£2+l = -3—'-— +1 =21 van.

Do dé, ta c6 s6 van quan sat dugc :

(Thyec ra, do hién tugng nhiéu xa nén cac van & g.én P,P, hiu nhu khong quan
sat dugc, va sO van thyc sy quan sat dugc thuomg nho hon N chimg vai van).
M4t thau kinh hdi ty mong ¢6 tiéu cy f = S0cm

dugc cat ra lam hai phan bing nhau theo mat

phﬁng qua tryc chinh va vudng goc voi tiét dién é

thau kinh. Mot ngudn sang diém S phat anh g

sang don sic dat trén truc chinh va cach thau ~®-"""-"-"""-"""--
kinh mot khoang d = 1,0m (Hinh 4.2). % D

E

cach nao (mét cach doi xing qua truc chinh) dé Hinh 4.2
nhan dugc hai anh S;S; cach nhau 4,0mm.

. Bat mét man quan sat E vudng goc vdi truc chinh va cach cac anh Sy, S,

mot khoang D = 3,0m. Tim d¢ rong cua vung giao thoa trén man E. Ngudi



ta do duoc khoang cach tir van sang trung tam dén van sang thir 8 la
3.2mm. Fim buoe song cua anh sang.
Giai: a. Anh cua S tao bai thau kinh dugc xac dinh theo cong thire:
df 1.0,5

d = 1.1 0.5 = 1m= 100 cm.

Do tach thau kinh ra hai nira nén ta co hai anh that S, S, cua S tao boi hai nura
thau kinh, hai anh nay cung cach thau kinh mot khoang bang d° = Im (Hinh

. . 3 i b d |
4.2G). T cac tam giac dong dang (dat S,S, = a) ta ¢o: A d+d 9

= : ; : ; . a 4
Khoang tach xa cua hai nua thau kinh la: b =3 =5 = 2. 0mm.

— =

0,

@)

Hinh 4.2G

a. Hai chum sang khic xa qua hai nira thau kinh giao nhau tai mién 10,0,, tao
nén vang giao thoa 0,0; trén man E (S, va S, dugc xem la hai nguon két
hop). Ciling tir cac tam giac dong dang trén Hinh 6.2G, ta co:

b d |
O|O‘!:d+d.+D=§ 3002 5b = 10mm.
3.2

Theo dé baita co: 8i =3.2mm = i = T 0,4mm.

Suy ra budc séng A: A =% ~ 0,53 um.

43*.  Cho hé¢ hai guong phang G,, G, (Hinh 4.3)
hop v&i nhau mot goc a, gan bc’mg 180° va
mot nguon sang diém S chiéu anh sing
don sic vao mat hai guong,. 0
a. V& va giai thich cach vé& hai chum G,
sang phan xa bai hai guong Gy, G,. Hinh 4.3
b. Tai phan giao nhau ciia hai chum sang phan xa, phai dit mdt man anh nhu
thé nao dé quan sat dugc cac van giao thoa sang, tdi, xen ké cach déu nhau.
c. Goi Sy, S la anh cua S tao bdi hai gwong, man anh cach duomg thing qua
S,, S; mot khoang D = 2m. Budce song anh sang ctia nguén S la A = 0,4 um.
Khoang van giao thoa trén man la i = 0,4mm. Hay tim khoang cach S,, S,.
d) Hinh anh hé¢ van giao thoa sé nhu thé nao néu S la ngudn diém phat anh
sang trang.

L477]
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Giai:

Hinh 4.3G
.Tu S ha SH,, SHz vudng goc voi hai guong. Kéo dai SH;, SH, nhﬂ'ng doan
H,;S, va H,S, Ian luot bﬁng SH,, SH.. S. S; vé nhu vay la anh cua S tao bai
hai guong. NGi S, S, vi cac mép ngoai cua hai guong.

.Dé quan sat dugc van giao thoa phai dat man E cho cat hai chum sanb bé
cac van giao thoa cach déu nhau, phai dat cho man E song song voi duong
S1, S; tire 1a vudng goc vai duong fhan giac cua goc S,08S,;.

AD A.D 0,4.10 2

P L ., -3
. Taco:i= p =a=" =704.10°7 =2.10"'m

i
vaa—ssz—me

.Neu S la nguodn diém phat anh sang trang, thi tai tam O, cua h¢ van (O,

cach deu S, §y) ta trong thay mot van sang mau tring, hai bén c6 hai van
t01 gan nhu den, cic van sau d6 c6 mau sic (do la hién tuong phat ngi
sic), hau nhu khong con van toi nira. Cach O, chimg 2mm man E chi con
cO mau tr&ng bac cao (tirc la khong quan sat dugc nira).

IL. BAI TAP AP DUNG

4.4*,

4.5%.
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Hal Iing kinh c6 cung géc chiét quang A = 20, lam bang thuy tinh chiét
suat n = 1,5 c6 day gn chung véi nhau tao thanh mét ludng lang kinh. Mot
khe sang S phat anh sang c6 budc song A = 0,5 pm dat trén mat cua day
chung, cach hai lang kinh m¢t khoang d = 50cm.

a. Tinh khoang céach giira hai anh S, S, cua S tao boi hai Iang kmh (coi S, S,

cung nim trong mot mét phang voi S. Tinh khoang van va sb van quan sat
dugc trén man, blet khoang cach tir man tgi ludng Iang klnh lad =2m.

b. Khoang van va s0 van quan sat dugc sé& thay ddi thé nao, néu:

1. Thay nguon S bﬁng nguon S’ phat anh sang c6 budc song A’ = 0,45 pum
dat tai V| tri cia nguon S.

2. ngudn S’ ndi trén dich ra xa dan ludng ling kinh theo phirong vudng goc
vén man E.

Be Xac dmh d¢ 1on cua mét goc rét tu
(gan bing 180) cua mét lang kinh,
ngudi ta bd tri so 46 giao thoa nhu
Hinh 4.5. Birc xa don sic c¢o budc
song A, = 0,633 pum dugc roi lén khe
hep S tao ra chum sang phan ky sau
khe, chim nay roi 1én ddy lang kinh.
Trong khoang MN trén man cach lang
kinh mét khoang d = 1,20m quan sat
dugc 8 van toi, dong thoi chinh tai M
va N la hai van sang. Hinh 4.5




4.6*.

4.7*.

4.8*.

4.9.

d

Giat thich hién trong.

b Tinh goc « cua lang kinh, bi¢t khe S cach lang kinh mot khoang d* = 30,0 cm,
Chiét suat cua thay tinh (mg vai &, la n, = 1.50.

¢. Gitr nguyén cach bo tri thi nghiém, roi lén khe S chiim sang don sic A, =0515 pm
thi thu duge hé van ¢ khoang van i, = 0,35mm. Xac dinh chiét suat n, cua

4]

thuy tinh lam lang kinh d6i vai bire xa nay.
Mot thﬁu kinh ¢co tiéu cu f= 20 cm, duong kinh
vanh L. = 3cm dugce cua lam doi theo mot E
ducmg kinh. Sau d6 hai nira thau kinh duoc
ké¢o cho xa nhau m¢t khoang ¢ = 2Zmm. Mot é
khe sang hep song song voi duong chia hai .S _ T . _____
nira thau kinh, dat cach duong ay mét khoang
d = 60 cm. Khe sang F phat anh sang don sic %
c6 bude song A = 0.58um. Van giao thoa dugc Hinh 4.6
quan sat trén mot man E, dat cach hai ntra thau
kinl1 mot khoang D (Hinh 4.6).

. Muon quan sat dugc cac van giao thoa trén man E, thi D phai co6 gia tri nho

nhat la bao nhiéu?

. Cho D = 1,8m, tinh khoang vén va s0 van quan sat dugc trén man.
Hai guong phang M,, M, dat nghiéng vai S
nhau mot géc rat nho o = S5.107 rad, ¢

khoang céch tir giao tuyén I cua hai guong G,
dén ngudn S bang d; = Im. Khoang cach tir
| dén man quan sat E dat song song vdi

$1S: (Sy, Sy la anh cua S tao boi hai guong) 0
béng d; = 2m. Budc song cua anh sang don
sicdo S phatrala A= 0,54 um (Hinh 4.7).

G,
Hinh 4.7

. Tinh khoang van va s6 van quan sat dugc trén man E.

. Néu S 1a ngudn phat anh sang trang (0,4 pm < A < 0,76 um) thi tai diém M,
cach van trung tam O mot-khoang x, = 0,8mm c6 nhirng birc xa nao cho
van t5i.

Hai khe Young cach nhau a = |, 2mm. Ngudi ta thyc hién giao thoa voi
budc song A = 0,5 pm.

. Khi khe sang S doi ngang 1én phia trén 2mm thi hé van di chuyén mét doan

bang 20 khoang van. Xac dinh khoang cach tir nguon S dén hai khe.

. Néu cho ngudn S di chuyén lai gan hai khe (theo phuong vudng goc S,S,)

thi h¢ van thay doi ra sao?

. Giir S c6 dinh, dich chuyén hai khe dén gan man thi hé van giao thoa thay

d6i ra sao ?

Thi nghi¢m giao thoa anh sang, Fresnel

dung hai lang kinh gidng hét nhau cé goc

chiét quang nho ghép sat déy Trén mat Qe
phang day chung dat mot ngudn sang diém

S phat anh sang don sic, phia sau dat mot

man E nhu hinh vé (Hinh 4.9) Hinh 4.9 E
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Biét cac lang kinh c6 goc chiét quang A = 25, chiét suat n = 1,5. Nguon S
phat anh sang don sic c6 bude song A = 0,6 pm va dat cach cac lang kinh
mot khoang d = 0,5m. Cho I' = 3.107 rad. Khoang cach gitra hai anh S, va
S, cua S tao boi hai lang kinh la:

A.a=375mm. B.a =475 mm.

C.a=3,57 mm. D. M gié tri khac

PE KIEM TRA PE NGHI CHUONG VI
(Thoi gian 45 phut)

Trong cac phat biéu sau day, phat biéu nao la sai ?

A. Anh sang tring la tong hop (hdn hop) cua nhiéu anh sang don sic c6 mau
bién thién lién tyuc tir do tdi tim.

B. Anh sang don sic la anh sang khong bi tan sic khi di qua lang kinh.

C. H|¢n tugng chum sang tréng, khi di qua mét lang kinh, bj tach ra thanh
nhiéu chum sang c¢6 mau sic khac nhau la hién tuqng tan sac anh sang.

D. Anh sang do Mat Troi phat ra 1a anh sang don sic vi no co mau tring.

Khi cho anh sang don sic truyén tir moi truong trong sudt nay sang moi

truong trong suot khac thi

A. tan so khong doi va van toc khong doi. B. tan so thay dm va van toc thay doi.

C.tan so khong ddi va van toc thay d6i  D. tan s6 thay doi va van toc khong ddi

Mau sic cua anh sang phu thugc: ‘

A. Vantoc cia né. B. Tan s6 cua song anh sang.

C. Méi truong truyén anh sang.

D. Ca budc song anh sang an moi truong truyén.

M{t chum anh sang don sic, sau khi qua mot lang Kinh thuy tinh, thi:

A. chi bi l¢ch ma khong d6i mau. B. khong bi léch va khong, y d6i mau.

C. chi dbi mau ma khong bj Icch D. vira bj léch, vira bi d6i mau.

Quang phd lién tyc cia mot nguon sang J

A. phu thugc vao ca thanh phan cau tao va nhiét do ciia ngudn sang J.

B. khong phu thudc vao ca thanh phan cau tao va nhi¢t d§ cua nguon sang J.

C khong phy thugc thanh phan cau tao cua nguon sang J, ma chi phy thugc
vao nhiét d¢ cuia ngudn sang do.

D. khong Phu thuge vao nhigt d6 cua nguon sang J, ma chi phu thudc thanh
phan cau tao cua nguon sang do.

May quang pho‘la dung cu quang hoc dung dé

A. tao quang ph6 clia mot ngudn sang.

B. do budc séng ciia cac birc xa phat ra tir mot nguon.

C. phén tich m¢t chum sang phire tap thanh céc thanh phan don sic.

D. khao sat quang phd ctia cac lang kinh 1am bang nhirng chét khac nhau.

Phép phan tinh quang phd c6 tién lgi gi?

A. Don gian, cho két qua nhanh.

B. Rét nhay, chi can mét mau nho.

3k Co thé phén tich duoc cac vat phat sang o xa.

D. Tat ca cac tién IQ'l trén.

Budc séng cua tia hong ngoai nho hon budc séng ciia

A.tia Ron—ghen. B.anhsangtim. C.anhsangdo. D.séng vo tuyén.



9.

10.

11.

12.

13.

14.

16.

17.

18.

Nhan dinh nao duor day ve tia Rongen la dang?

Tia Ron—ghen ¢o tinh dam xuveén. 1on hoa va d¢ bi nhidu xa.

3. Tia Ron -ghen ¢o tinh dam xuyen. br dor huong lan truyén trong dién
triromg va co tac dung huy di¢t cac t¢ bao song.

(. Tia Ron—ghen c¢o kha nang i1on hoa, gay phat quang cac man huynh
quang, ¢o tinh chat dam xuyén va duoe su dung trong tham do khuyét tat
cua cac vat heu.

. Tia Ron—-ghen mang di¢n tich am, tac dung Ién kinh anh va dugc su
dung trong phan tich quang pho.

Nguron ta iernng tng dung hign tuong giao thoa dé:

A. do bude song cua anh sang don sac. B. do khoang cach gitra hai khe hep.

C . do van tdc anh sang. D. chirng minh rang anh sang la song dién .

Cac truomg hop sau day trurong hop nao khong do sur giao thoa anh sang tao nén?

A. Mau sac cua cac vang dau mo.

B. Mau mL cac van trén man cua thi nghtem khe Y-ang.

(. Mau sac cau vong. D. Mau sac trén cac hons_ hUIlL xa phong.

Dicu nao sau day la sai khi noi vé tia hong ngoai?

A Tia héng ngoai la bire xa dién tr ¢ budce song [om hon anh sang do (0,75um).

B. Tia hong ngoai ¢o mau do.

C. Tia hong ngoai do cac vat nung nong phat ra.

I) Tia hong ngoai ¢o tac dung, noi bat la tac dung nhlc

MOt song dié ién tir don sdc co tan s6 60 GHz (1 GHz = 107 Hz) thi co budc song:

A.Smm. B. Scm. ~ C.500um. D. SOpm

Chiét suat cia mot thir thay tinh, doi vai hai birc xa mau do va mau tim lan

lrot 1a 1,50 va 1.54. Chiéu mQt tia sang trang vao mot lang kinh ¢6 goc chiét

quang nho, A = 5", thi goc gitra hai tia 16 do va tim la

A, 18% B. 12" c. 107 D. 8.

Trong thi nghi¢ém Y-ang vé giao thoa cia anh sang don sic, hai khe hep

cach nhau Imm, mat phﬁn&; chira hai khe cach man quan sat 1,5m. Khoang

cach gitra 5 van sang lién tiep 1a 3,6mm. Buoc song cua anh sang dung trong
thi nghiém nay hanL

A. 0,40pm. B.048um.  C.0,76pum. D. 0,60pum.

Lam thi nghiém hai khe Y-ang, lan luot voi hai birc xa bude song A, va Ay,

ngudi ta thay ring 6 khoang van i, cia A, trung ding voi 7 khoang vén cua

A, Biét &, = 560nm, thi A, la:

A. 0,64 pm. B. 0,48 um C.510 nm. D. 600 nm.

Trong mot thi nghi¢m giao thoa Yéng ngucn ta dung anh sang budc song A=

0.4pm Tat birc xa co bude song A, chiéu vao F birc xa A, > A, thi tai vj tri

cua van sang bdc 3 cua bire xa budce song A, . ta quan sat duge mgt van sang
cua birc Xxa co budce song A,. Bude song A, va bac cua van sang do la

A. Ay =12 um ; bac 1. B.. A =1,0 um ; bac 4.

C. A, =0,5 pm ; bac 3. D. %, =0,6 Hm ; bac 2.

Trong thi nghi¢ém Y-ang vé giao thoa anh sang, cac khe S, S, dugc chiéu

bﬁm, anh sang dom sic. Khoang cach gnra hai khe la a = 2mm, gura hai khe v

man la D = 4m. Khoang cach glua 5 van sang lién tiép do dugc

4,8mm.Khoang van va budc song anh sang dung trong thi nghiém la :

A 1= 1mm; A =04 um. B.i=12mm; A =0,5 pm.

C.i=1.2mm; A =0,6 um. D.i=0,96mm: A = 0,56pum.

209



19. Imng thi nghiém Y-ang vé giao thoa anh sang, khoang cach giira hai khe
a = 0.3mm, khoang cach trr mat phang chira hai khe dén man quan st
D = 2m. Hai khe dugc chiéu hén;_. anh san;__, tring. Khoang cach tir van
sang bac | mau do (A4 = 0,76um) dén van sang bac 1 mau tim (A, = 0.40um)
cung mot phia cua van trung tam la
A.2,4mm. B. 1.8mm C.29mm D. 1.5mm

20.  Trong thi nghi¢m giao thoa anh sang dung hai khe Y-ang, biét D= Im, a=
Imm. Khoang cach tir van sang thir 4 dén van sang thir 10 & cang bén véi
van trung tam la 3,6mm. Budc song anh sang la
A. 0,44 um. B. 0,52 um. C. 0,60 um. D. 0,58 um.

TRA LO'I BAI TAP AP DUNG CHUONG VI
Chii dé I. TAN SAC ANH SANG.

IL BAI TAP AP DUNG
1. BAI TAP TU LUAN

1.6. Giai: Tacof=

2(n-1)°
R

Doi voi anh sang do: fy =m . ddi vai anh sang tim: f, = e -1)°
- L

Do d6, khoang céach giira hai tiéu diém cua thau kinh d6i voi hai anh sang

trénla: Af=f;=f = 2[ S ]

R
Af ==7% : ———I—]=2.9mm.
210,49 0,50

= R =14,2cm
1.7. Giai: Ky hiéu Il, JiR; va Iy, J4R4 14 cac dudng di cua tia tim va tia do trong
chum sang. i la goc tdi, ry va rq 1a goc khic xa cua tia tim va tia do, h la do
sdu cla l&p nude trong bé (Hinh 7G). Theo hinh vé ta ¢é:

Hinh 7.G
= 2h.tanr, ; 1J4 = 2h.tanr,
Tu do: JJ4 = 2h(tanry — tanr,).
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Ky hi¢u a la bé rong cua dai mau khi 16 ra khong khi, ta ¢o
a — JJ,cost = 2hcosi(tanry — tanry).

z\p dung dinh luat khic xa : sini = ngsinry 2 sini = nsinr,. ta tim duoc :

sin, sin,

tanry = —=—=— = (0,858 tanr, = s 0.847.
\{] -sin"r, \/l—sin‘q
T do. unh duocax | lmm.
1.8. Giai: (50¢ lech cua tia tim:
. 0 . Sln i| ] 0
=30 sin r, = = ——=0,3246 = r = 18,941
heoon 2.1,54 2

r, =30"—r, = 11,069 => i, =nsinr, =154.0,192=0,29567 = i =17,197
Do=i +i -~A=30"+17,197-30°=17,197°

I
| b,

Sin 1

Goc lgch cua tia do: sinr, = s —— =l 3333 <5 1, = 194T

Ny 2.1

r, = A-r,=30°-1947°= 10,53,

sin i, =nsinr, =1,50.0,1827=0.2741 = i, =1591*
De=i+i, ~A=30"+1591°-30°= 1591

A1) =~ [-)d =17,197" - 1591 = 1.287° = I°IT’

2. BAI TAP TRAC NGHIEM

5 a2y _E_3-|08__3_ =
1.9. Traloi: Chon A. l"f—m--ﬁ'm m=5Smm

1.10. Traloi: Chon D. Taco f = 2n-1)"

. e e e D T T
Doi voi anh sang do: fy = 3ng-1) va.dm vOi anh sang tim: f, = -1
Do do6, khoang cach gitra hai tiéu diém cua thau kinh doi véi hai anh sang
trén sé la:

NS T

2 .
n;~1 n,~l

=297Imm.

:5[ ]
0.495 0,510
1.11. Tra loi: Chon B.
D=(n-1)A = Dyg=(ng-1).A=(1,50-1).5"=(1,50-1).300" = 150’
D, =(n~1).A=(1,54-1).5°=0,54 x300" = 162’

A’ =

S | >
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3.10°
1.13. Traloi: Chon B. Ta CO?\.—-F => Khitan so f, thi i, = mu_ﬂ 75.107™

3.10°
Khi tan s6 f> thi A, = —— =0.4.10"m.
7.5.10"

Pay la giai budc song anh sang trong thay.
1.14. Tra lai: Chon C.
1.15. Tra loi: Chon 4. 4, =6.10 'mm=6.10"x 10'm = 6.10'n.m
12 120 nm “> A = 50A;
Budc song 1on gap 50, thi tan sé nho di 50 lan

1.16. Tra loi: Chon C. X’ = B =>n= % =1,3.
n

_"e 3’0 3 15 14
1.17. Traloi: Chon C. f= %~ 600.10° 6 107 =5.10"Hz

1.18. Traldi: Chon B. 6.10"mm=6.10"x 10'm =6.10’n.m = 48 x 125 nm.
Budc song 16n gap 48, thi tan so nho di 48 lan

Chii @ II. GIAO THOA ANH SANG BANG KHE Y-ANG

II. BAI TAP AP DUNG
1. BAI TAP TU LUAN
2.11. Giai
a. Tinh budc song anh sang. Anh sang d6 c6 mau gi
Tir van sang bac 4 dén van sang bac 12 ¢6 8 khoang van.
Suy ra: 8i =3,2mm, i = 0,4mm.

; . _AD i . ;
Ap dung cong thirc i = P hay A = _|[_.':)1_ . Thay so (cha y doi don vi), ta dugc

-3 =3
i 2'2"0 =0,4.10°m = 0,40um.
D6 1a budce song cua anh sang tim.
{1
Thay A = 0,70 pm vao cong thirc tinh i —E—$ =0,7.10"'m = 0,7mm.
a 2.

b. Khoang cach tir van sang thir 4 dén van sang thir 10 & ciing mgt bén vén
sang trung tam bang 6i.
Do d6, tinh dugc khoang cach bang Ax = 6.i=6.0,7 = 4,2mm.
2.12. Giai

a. Tinh A vaf.
; B i ; " . i AD
Khoang van i dugc tinh theo cong thirc: i = "y
y _la . ¢
Tt do: A= p Va f X

voii=02mm=0.2.10"m,a=2mm=2.10"m,
D=1m,c=23.10"m/s



. 021072107
,' s
l
\ - 3.10"
" S 04.10°
b. Van chinh gitra (van trung tam) la van sang bac 0, van sang bac 1 cach no
I, vay van sang bac 3 cach van trung tam 3i. tare la 3 x 0.2 = 0,6mm.

T = : : -y
Vian toi dau uén. tire 1a van to1 thar nhat o cach van trung tam 3 i, vay van

=0.4.10 “m = 0,4um

= 7.5.10" Hz

2=

. : i . I .
to1 thu tu cach van trung tam: 1 (4 - 5 ji =

. 7
tirc 1a : 5 x0,2=0,7mm

c. Vi Xy > Ay, nén i; > 1;, nén van sang cua A; chi co thé 1a van bac | hodc van
bac 2.
Néu do la van bac 1, thi i = 3i, va A, = 34, = 3 x 0,4 = 1,2um, birc xa nay
mat khong nhin thay. Vay, van d6 chi co thé la van bac 2, tic la:

3i; = 2i, hay i, =%i.
: 3. .3
va Az=§m=§ x 0.4 A =10,6 um

Vay: “A; = 0,6 um va bac cua van sang la 2”
2.15. Giai

AD 0,5.10°°.3,6
a. Ta c6 khoang van: i === = S =1,53.10" °m = 1,53 mm.
1,2.10°

' AD
b. Vi tri van sang bac 5 img vdi k = 5: x, = k—; =51=7,65mm
4+l
2

Vi tri van t6i thir S img véi k = 4: x, = i =4,5i=6,885mm

k+i]i=
2

2.14*. Giai
a. Tir van t3i thir k bén phai dén vén téi thir k bén trai c6 n khoang van véi
n=2k-1=2x3-1=5
(c6 s6 hang —1 1a vi khdng c6 van tdi thir khong).

1
Viy khoang vin i =5 =0,2cm=2x 10~'m

ia 2x10°x0,5x10°
Tach: A=p=— ¢ —= 0,625 10°m =0,625um

AD AD
b. Tir cong thirc: i="*a— suyraa="—- (1)

Budc séng anh sang trong méi truomg c6 chiét suat n la A, = vT; trong
khong khi 1a A = cT, vdi v va ¢ lan lugt la van tc anh sang trong moi
truomg va trong khong khi.

< |6
>

=n suyra)\.,,=;

A
Viy =
213



thay vao (l)tacod:a, = P :E-ZH:ZE:O‘B?S"""

Khoang cach gitra hai khe la 0,375mm.
2.15*. Giai
a. Khoang van i dugc xac dinh biang cong thirc:
D 06.10°.2.10°

|=; - ) =(0,6mm

S6 khoang van quan sat dugc trén nira giao thoa truong:

L.
k=‘“*2} 5 . k nguyén

Vay s6 van sang quan sat dugc : N=2k+1=221+1=43
b. Xét diém M cach C | doan x. Goi y la doan di chuyén cua ngudn S. Hig¢u
duong di cia hai tia sang lic nay:
Ad = dz = d| = (SSZM) = (SS|M)

a
= (85, - SS)+ (SM-SM) = + 5
(Chirng minh S8, - S§, =% giéng ﬂhu% )

Tai M la van sang khi: Ad = 3 + 1 = ki

va M 1a van sang trung

tam (mg voi k =0
i-
Lic do: g5 +5=0 y!
s C
4
hay: x = -1 .y <0 :
ay:X=-15 .y L
X < 0 ching t6 van '
trung tam di chuyén M
theo hudng ngugc voi v
huéng di chuyén cua e R SRS SRR "
nguﬁp. Hé¢ van di
chuyén mét khoang :
—le—g - 021 .2 =40mm
c. Ta da biét khi dat ban song song sau khe Young thi h¢ van giao thoa trén
-1)D
man doi di | doan x°, = Ein—aLve phia khe dit ban. Do d6 ta can phai

dit ban song song sau khe S;. Va dé hé van di chuyén it hon lcn, nghia la
ta ¢6 hé thurc:

x’o = | hay g(n_;l_lLDz lem = 10mm
__a. 10 2.10
= C=m-OD ~(15-12.10"

e =2.10"mm = 20pum



2. BAI TAP TRAC NGHIEM
, o gmns e " , 2D 0,6.10 °2
2.16. Traloi: Chon € Taco Vitri van sang bac k la x = k & . 2 “; o =48 mm
a s
e o xD 061071210
2.17. Traloi: Chon €1 = " - 3 =036 mm

2.18. Traloi: Chon (.

0.25.10 ‘'m. => x = 0.75mm = 3i suy ra: van sang bac ba.

2.19. Traloi: Chon ',
e & — 2 . i M)_-, L
« Vitri van toi duogc xac dinh bang cong thirc: x = (2k + 1) a (2k + 1 ]2

e Phia duong cua truc Ox thi van t6i thir 4 (mg vai k = 3. Do do:

x, =(23+1);5

X,, =0.875mm I
2.20. Tra 1oi: Chon D. 4 : k=7
ia
Taco & = =0,75.10'mm. Suy ra i = Imm Alx
Néu 2 van sang cung mot bén doi vdi van ¥ ey
sang trung tam, ta c6 khoang cach cua 2 van Ax’ 4
AD  _AD 4
sangnay: Ax = Xg —X¢ =7——-3—— 0
a a )
AD
—_ p— i —— 1 ‘
(7-3) - 4.1 k=-3
— — 4 1
Ax =4.1 =4mm

2.21. Tra loi: Chon B. ‘
+ Van sang bac 3 cach van sang chinh gitra mot doan bang 3i,, nghia la
X, =31, =3.0,2 =0,6mm.

— # ” » o | - S . . .
+ Van toi bac 1 cach van chinh giira 5‘ van toi bac 4 cach xa thém 3i, nira.
Vay ¢ cach van chinh gitra 3,51, tirc 1a x, = 3,51, = 3,5.0,2 = 0,7mm.
. . . . _AD e )
2.22. Tra loi: Chon D. Khoang van i = - 0,2mm. Van chinh gitra (van trung

tam) la van sang bac 0, van sang bac | cach no i, vy van sang bac 3 cach
van trung tam 31, x,=3.0,2 = 0,6mm.

~ A p v a » ¥ a- A= » £ * I - - I . A a L.
Van toi dau tién, tirc 14 van toi thir nhat ¢ cach van trung tam 5 I. v@y van t0i

. . . Nl 7. ., .. 7
thir tir cach van trung tdm i (4 -5 )i=73i tic la:x, = 5 0,2=0.7mm

2.23. Tra loi: Chon B. Toa d§ cua van sang dugce xac dinh bi’mg cong thire:
D
X = k—," =Kki
Van sang bac 3 g vai k = 3. Do do, toa d§ cua van sang bic 3 la:
Xe =31=3 . I,2=3,6mm

2
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+ Toa do cua van toi duge xac dinh h:"lllg cong thirc:
D 1
= Q2k+1)57=0Ck+ 13
e DOi vai van toi thir S veé phia duong cua giao thoa truong rng vaoi k = 4
; i 9.
lTasuyra: x, =(24+1)5=31 =54mm

2.24. Tra loi: Chon C.
a. Ta co biéu thic tinh khoany van:
AD 0,5.107.10°

=(0,25mm

I - =
a 2 * S S
b. Vi tri van sang dugc xac dinh bang cong thirc: .. 1k=3
AD
X = k =ki k=0
Vin sang bac 3 img vai k = 3. Do do: O k=0
] B
Xs, =43i=23,025=H;75mm = _____
2.25. Tralei:ChonB. .. -
lz=l..ﬁ ma 61, = 71, nen“ dodo k=-4--""-
6 ' v toi v sang
Az =560 X3 = 480mm = 0,48 um

2.26. Tra loi: Ckon D.
Van sang cua burc xa A; chi c6 thé 1a van sang béc 1 hodc van sang bac 2.
Néu d6 la van séng béc 1 thl i phél bﬁng 3iyhvad,=3A,=3.04=1,2 um.
Birc xa nay nam trong mién hdng ngoai, khong quan sat dugc. Vay d6 la
3N 3
vansang bac 2,tacd: 21, =3i =2 20, =34, > A, = 7 =i -5 .0,4 =0,6 pm.
2.27. Tra loi: Chon C. '
Tir vén t6i thir k bén phai dén van toi thir k bén trdi ¢é n khoang van voi
n=2k-1=2x3-1=5
(c6 sb hang —1 1a vi khong c6 van tdi thir khong).

Vay khoang van i =‘;'=02cm=2 10°m

| Tacéd: A= g 2x10° ’1‘25" 10” = 0,625 .10m = 0,625um
2.28. Tra 1di: Chon D. Khoang cach giira hai van sang lién tiép chinh 1a khoang
van i. Tur cfmg thirc khoang van i ta suy ra :
-2 =%T16'5‘ ~ =0,75.10"mm =0,75 um
Anh sang d(m sic ndy mau do.

2.29. Tra Wi: Chon C. Tir vén sing trung tim dén van sang thir 10 c6 11 van séng

3
va ¢6 10 khoang van. D§ rong khoang van : i = T0° 0,3mm.

ia_ 032 _

s “mm = 0,6 um.
D 1.0 e

TU'I—QJL::>1=
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2.30. Tralow: Chon (.

Khoang cach gitra S van sang lién tiép ¢6 4 khioang van. Do do khoang van la:
X J.:E e . |
=" 1.2mm

' ; : . . . AD
Buadc song anh sang don sac duoce xac dinh bang cong thue: 1 = e

L8 122 _g6107=0
D 4.0 "7 TROHM

231, Traloi: Chon A Tinh A vaf.

L : . . ._nD
Khoang van i duge tinh theo cong thic: i = a
1a C
Trdo: A= vaf=7
tr do - 2 D va f X

voii=02mm=02.10 "'m.a=2mm=2.10"m.
D=1m.c=3.10"m/s
0.2.10" 2.10"

A= ! =0,4.10° m=0,4um
, ~3.a0° ,4
va f—w =175.10" Hz

2.32. Tra loi: Chon D.
+ Gira 5 van sang lién tiep co 4 khoang van nén khoang van i =3,6/ 4 = 0,9mm

| AD : .
Mat khac: i= == => x=% =0,9.107.10°/1,5 = 0,6.10°m = 0,60pm

2.33. Traloi: Chon B. 0,60um
2.34. Tra loi: Chon D. ity 1€ voi A, do do :
i 0,385
l - A(] . ip(‘ - 0160 X 0‘42
2.35. Tra loi: Chon C. 0,60pum
2.36. Tra léi: Chon C. Gitra 6 van sang chi co 6— 1= 5 khoang van, do do :

. 24 2,4x 1,2 5
|=-§-. Véil=%,taduqc:l=m=0,64. 10~ mm

= 0,55 um

hay: A = 0,64um
2.37*. Tralv : Chon C. Theo gia thiét A, — A, = 160mm, ma 7i, = 9i,, nén 7A, = 91,

Vﬁl|—l)=(l —%)14'—-%1]: 160 nm.

Viy : A, = 160 xg=720 nm

24
2.38. Tra loi: Chgn A. Trong 7 vén sang lién tiép c6 6 khoang véan nén: i, = " 0,4 mm.
e ia 042 .
Budc song: A = . m =0,67.10" mm = 0,67 um
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2.39.

2.40.

2.41.
2.42.

2.43.

2.44.

Tra loi: Chon C. Trong khoang PQ ¢o 11 van sang, dong thai tai P va Q la
cac van sang nén trong khoang PQ co IO khoang van.

Do rong moi khoang van: i = —Q = 1_6 = 0,3mm
.. D ia 034
Tiei= —JL:>). D 210*06]0 mm = 0,6 pm.

AD dx; 10'4,5.10'

Traloi: Chon A. x4 = 47 =D A= aD - 4210° =0,5625um.

Tra loi: Chon C.
Tra loi: Chon D.

Van sang cua birc xa A, chico thé 1a van sang bac | hoac van sang bac 2.
Néu do la van sang bac | thi i, ph:éli bang 31, va A, =34, =3.0,4 = 1.2 pum.
Birc xa nay nam trong mién hong ngoai, khong quan sat dugce.Vay do la

30 3
van sang bac 2,taco: 2i, =31, 220, =3A) 2 A, = —.," =3 0.4 =0,6 um.

e

Tra loi: Chon C. Tacéd L = = =0,75.10"mm . Suy rai = Imm

D
Trén nira giao thoa trudng ta c6 sd khoang van la:
L L
) k1:>k'5_'—105 k nguyén
Vay s6 van sang quan sat dugc trén giao thoa truomg:
N=2k+1=210+1=2]
Co 21 van sang quan sat dugc.

Tra loi: Chon D. Khoang van i dugc xac dinh bang cong thic:

. .D 06.10°.2.10°
l—la— 3 =(,6mm

S6 khoang véan quan sat dugc trén nira giao thoa truomg;
L.
=5 = 21,5 ; k nguyén

Viy s6 van sang quan sat dugc : N=2k+1=221+1=43

Cha dé Ill. GIAO THOA ANH SANG TRANG

II. BAI TAP AP DUNG

3.3.
3.4.

Tra loi: Chon D.

AD

Tra li: Chon C. Tir cong thirc tinh van sang: x = k‘d— =ki

=X 056 10*
WP RT
=> tai M c6 van sang bac 5.

: 1,288.10"

Xétturongtytai N : k = W [1,5 = tai N xuat hién van tdi = van
sang gan N nhat la van bac 11. Vay trong khoang cach MN ¢6 cac van

sang bac 6,7, 8.9, 10 va 11 ; tong cong ¢6 6 van sang.



3.5

3.6%.

3.7%,

Tra lov (hon 12 iom

AD

a

C Vi tr van sang bace I mau do (g = 0.76um)
Xy 0.76.10 °.2/0.3.10 ' =5.07.10""

EVitvan sang bac 1 mau tim (A, = 0.40pum)
X, = 0,40.10 “.2/0,3.10* =2.67.10""

+ Khoang cach gira hai van AX =5.07 -2,67 =24 mm

facovimrivan sang bac k: Xy, = k

Tra loi: Chon D. Trén man, tai vi tri trung tam moi van sang cua cac buc
xa don sic tir do dén tim déu hién Ién. Do do o day o su Lhonb chap cua
tat ca cac mau don sic. vi thé ta cO MmOt van sang traing. V¢ hai bén, do
khoang van i cua cac bire xa don sac khac nhau la khac nhau nén cac van
sang bt so le tao thanh mot quang pho lién tuc tr do dén tim. Mau tim ¢o
khoang van b¢ nhat nén o gan. mau do ¢6 khoang van lon nhat nén o xa.
Chiéu rong cua quang pho lién tuc bac | la khoang cach khoang cach tir
van sang bac 1 do dén van sang bac | tim. Ta co:

Ax; = x;d = x;t | D;
A.D A.D
= "a - = k= bac 2
1,4.10’ v lx
D= 419 075 0410 T,
AX| = 0.49mm ‘ bac |
Tuong ty, chiéu rong cua quang pho lién tuc bac 3 la: "—‘(I';
D L
AX_\'_—X'{d-.‘ht:k—(ld—ll);k::; T,
2 bac |
Axi: = k.Ax, = 3.Ax, = 1. 47Tmm + D,
Giai

. Trén man ta ¢6 hai h¢ van giao thoa (mg vadi hai bude song trén cung ton

tai. Cac van giao thoa do song song nhau. Tai trung tam déu la van sang doi
vol moi bure xa, do do tai trung tam hai van sang triing nhau.
Ngoai van trung tam, hai van sang sé trimg nhau khi toa d§ van sang bang

A AsD
nhau, nghia la: x, = x; hay : Kk, L= - kg_ha
A 5
= k|k| :kgkg hﬂy kg":'l_;.k|=z.k|

Ngoai van trung tam, cac van sang lai trung nhau khi :

Lan 1:  k, =44k, =15, luc d6 ching co toa do :
2D 0,5.107.2
X) =Xy = k..'—;— =i4.""‘_]—_ = +4mm
5 A D
Lin2: k =48:ky=+10.va: x,=x,=18. ; = +8mm
; A D
lann : Ki=#4n:k,=25n.va x,=x,=+4n.—/— 2 =4.n. (mm)



W ) A D Aol
Hai van toi trung nhau khi: (2k, + 1)“:,'3— =(2k;+ 1)+ 22

=

= (2k.+1)%=(2k3+|)

5
= (2k|+I)E=2k2+l.5uyra:10k|:8k2—I

Ve trai la s6 chn, vé phai la s 1é. Do d6 cac van tbi cua hai h¢ van khong
the triung nhau..
Vay trén man ta khong quan sat dugc van toi.
b. Van sang bac 3 cua birc xa A, tring v&i van sang bac 2 cua bure xa A; nghia la:
A .D MD

k|. a —k'; V@ik|=3,k;=2

hay: 3A =2As
O O X S
3.8*. Giai:

a. Trén man, tai vi tri trung tdm moi vén sang cua cic D,
birc xa don sic tir do dén tim déu hién 1én. Do do o
day co sy chong chap cua tat ca cac mau don séc, vi bac 2
thé ta c6 m¢t van sang trﬁng Vé hai bén, do khoang
van i cua cac birc xa don sic khac nhau la khac nhau +T
nén cac van sang bj so le tao thanh m{t quang pho lién D,
tuc tu do dén tim. Mau tim ¢6 khoang van bé nhat nén bac 1 (
o gan, mau d6 c6 khoang van Iém nhat nén & xa.

b. Chiéu rong cia quang phd lién tuc bac 1 la khoang T
cach khoang cach tir van sang bac 1 do dén van sang bic | [ '
bac | tim. Ta co: - D,

D
AX —K|d xt = M LaD k=1
3
-2 -2 =125 073 - 04110
Ax; =0,28mm

Tuong tyr, chiéu rong cuia quang phd lién tuc bac 3 la:
Ax3=x3d-x3t=k%(l¢-—k.);k=3

Ax3 = k.AX| . 3A.K| =(0,84mm
c. Tai vj tri x = 3,5cm, cdc vén t6i cua céc birc xa A s& bj tat. Nghia |a ta co:

x = (2k + 1)3‘—0=(k+%)E
=Y 3,5.10° = (k + 2)—’-—1—

= (k+%)k=4,375.10"’(‘)
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Mat khac: 0.4 < A < 0.75 (um)

o 5 B i B e e S L 00
o do ta suy ra grion han cua k: Ay > Ky 0.75 10 o - 7 = 9.

) 4375.10° |
f.f o 4 k[ = {] 4 l{}-EI _-; = I(}.43

ludo: 5.33<k<1043
Mak la so nguyénnén: k = 6.7.8.9, 10 '
Thay k vao (*) ta suy ra cac buc xa by tat (van ton) tai diem M:

ki =6 > A, = i%;::ﬁli =0,673um
ky=7T=> %= 473;3 =0,583um
ki=8=4 :%?20,51-'1pm
ki=9 =5 4= 493? =0,460pm

ks = 10:}<:4l‘3.755=0~4]6 um

Chu dé IV. GIAO THOA ANH SANG BANG CAC SO PO KHAC

I. BAI TAP AP DUNG
W4*. Giai
a. Taco:a=8§,S,=2.dtanD~2dD, v6iD=(n - 1)A = a=3mm.
AMd +d)
: ~ 0,42mm.
BL rong truong giao thoa: /= gd’tanD ~2d’D=2(n-1)d’ A z‘lme.
SO van sang quan sat duge ¢ moi nura truong giao thoa (khong ké van sang

Khoang van : i1 =

/ /
trung tam): 5 =ki = k=E =144 =>k=14

SH van sang quan sat dugce : N =2k + | =29 van.

Ad+d
2Erd) ~ 0,375mm.

a

b.l.Taco: i’ =

PR R . / )
Tong s6 van sang quan sat dugce : N = wtl= 33 van

2. Néu nguon S* dich ra xa lang kinh, d tang lén:
. Ad+d) Ad+d) A Ad
LT T2m-DdA T2(n-DA T 2(n- 1)dA
Nhu vay, néu d tang thi khoang van i* giam suy ra so van quan sat dugc
tang lén vi bé rong truong giao thoa khong doi.
Khi nguon S* ¢ rat xa lang kinh (d — o) thi khoang van bi’mg
A’

b = IM- DA T 0,075 mm va s0 van quan sat dwgc khi do bang

N =5— +1=161 van.

min
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4.5*. Giai
a. Giai thich hi¢n tugng : Lang Kinh trén coi nhur tgo thanh tir hai lang kinh ¢o
goc chiét quang bé ghép chung day . Anh sang tir khe S qua hai lang kinh
coi nhu xuat phat tir hai anh a0 S,.S, Anh sang nay hoan toan giong nhau
nén no la hai song ket hgp va ching giao thoa voi nhau  Trong khoang MN
trén man cach lang kinh mot Khoang d ta quan sat dugc cac van giao thoa.
b. Theo dé bai thi khoang MN chira 8 khoang van, ta co:

MN 38
i‘ZT Y =0,475mm.

AD
Tir hinh vé taco S,S, = 2dp(n-1) = = voiD=d+d =1,5m, ta dugc:

A D
B= m = B=0,00666 rad ~ 22,6
Do do: = 180° - 2B =~ 179°15".
c. Vi, d, D giir nguyén khong doi, nén tuong tu nhu cau b), ta co:
AD
B 2d(n|2 - I)l'l
n, - 1)i, A i
T&désuyra:L—L= Dna‘-]—(lh—l)_'-_""0533“1"]55
(- Dy Ay Al

4.6*. Giai
a. V& hai chum sang phat ra tir F di ti hai nira thau kinh, ta dugc hai anh that

F,, F, cia F tao boi hai nira thau kinh (Hinh 4.6G).
F,, F» 1a hai ngudn két hop, cho hai chum sang giao thoa vdi nhau tai ving
giao nhau. Trén Hinh 4.6G, viing giao thoa (dugc gach chéo trén hinh vé)
duoc gidi han boi cac tia sang :
L\F\M, ; O,F M, ; L,F;M, va O,F;M,
Khoang cach d’ tir F\F; dén O la:

, __df 6020
=g~ =M
Hai tam giac dong dang FO,0,
va FF|F, cho ta:

FF, FF, a d+d
0,0, “FO, ~e= 4

d +d'
Do d6: FFz—a—e““a‘* 3mm Hinh 4.6G

Hinh 4.6G cho thay ring, dé quan sat dugc cac van giao thoa ta phai dat
man E & xa thau kinh hon diém 1 (giao diém cua hai tia sang |.,F, va L,F;),
nghia la: D > Ol
Pé tinh O, xét hai tam giac dong dang IF|F, va IL,L,:

F,F, IH L]LQ-F.FQ _10-1H

Lils 10~ L,L, 10
Do do 10 d'é_f_e_)‘-:ﬂlcm

Vay gia trj nho nhét cia D phai la 33,1 cm.
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4.7*.

A (D -d 0.58.10 "(1.8 0.3
b. Khoang van: i sl ) o — { 8 — ) = 0.29.10 'm

9 3107
hay 1= 0,29 mm.
[ I . . | AiA_' D+d A A 0.0 D+d g
L / LN ] n " = > A e =

3¢ rong vung giao thoa 0,0, d > AA; 1027 mm
- , ) . O AA 8
SO van quan sat duoc trenman : N = —— - = 27.6

' 0.29
SO van thue su quan sat duge nho hon 27 van.

Giai

Hinh 4.7G

a. S5, la cac anh ao cua khe S tao bai hai guong, dugce coi nhu hai ngudn két hop,

hai chum sang phan xa trén hai guong ¢ phan giao nhau MIN (Hinh 4.7G) tai
do ¢o cac van giao thoa.

Ta co (.IS\»- 2a: S,S; =a = 2d;sina = 2d, .
Khoang cach tur hai nguon ket hgp dén man quan sat:
D=HO= d|COS(‘1 +d| = d: + dg.

40 = Md, + 4y) =9,162mm.
2d,c1

Khoang van: i =

Bé rong cuia truong giao thoa trén man E: MN = 2/ = 2d,sina = 2d>a0 = 2cm.
- 2/
S6 van sang quan sat dugc : N = T t1=123van

b. Cac birc xa cho van téi tai M, (x;, = OM, = 0,8mm) ¢6 budc séng A thoa

s 1 . AD . .
man dieu kién: x, = [k++;—]—a—, voia=2djavaD=d, +d,=3d,

[ 3\ 4ax, 16
2>X = |\+E

20 = 2732k + 1) " 3@k + HHM )

16
Taco: 04 um <A <076 um < 0,4 Smso,% =53,01 £k <61
Nhu viy. chi c6 thé c6 céc triso k =4, 5, 6.
Tir (*) ta co: k=4=Xx=0,593 um.
k=5=>A=0485 um.
k=6=>A=0410 pm.
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4.8*.

4.9.

ol o o

Giai
a. Tuong tu nhu bai trén, h¢ van di chuyén xuong phia dudi mét doan x. dugc
o : oy D
xac dinh bang h¢ thuc: x, = DY

AD AD D
Mit khac: x, =20.i=20—"—.Tu do6: 20—/ =3 .y
a a D

a.y il
20n 20 U‘i 10"

- 1
=D’ = =0.24.10 mm = 24cm

< —

Khi di chuyén nguén S theo phuong vuong goc S,S, dén gan hai khe thi
hi¢u duong di cua hai tia sang tai C: Ad = d, — d, = (85,C) - (S§5,C) = 0
nghia la tai C van la van trung tam.

Vay hé van khong di chuyén.

; s g e g L ]
Mit khac, khoang van 1 dugc xac dinh bang cong thure: 1= | Khong phu

thudc vao vi tri S. Do do khoang van cuing khong doi.

c. Hoan toan tuong ty, hé van van khong doi, nhung khi hai khe di chuyén lai
gan man thi D giam, do do i cung giam. Vay hé van khong di chuyén
nhung khoang céch giira cac van giam.

Tra 1oi: Chon A. Tinh khoang cach giira hai anh §,S, : a = 2d.tang
ViAvaglanhonén:tang=¢p=(n-1)A=>a=2d(n-1)A.
Thay s6:a=2.0,5(1,5-1)25.3.10" =37,5.10"m = 3,75 mm.

PE KIEM TRA PE NGH] CHUONG VI

Tra loi: Chon D.

Anh sang do Mt Troi phat ra la anh sang don sic vi né c6 mau tring.

Tra 10i: Chon C. tan sd khong ddi va van toc thay doi.

Tra loi: Chon B. 4. Tra loi: Chon A.

Tra loi: Chon C. khon;, phu thudc vao nhi¢t do cua nguon sang J, ma chi
phu thuc thanh phan cau tao cua nguon sang do.

Tra loi: Chon C. 7. Tra loi: Chon D.
Tra 10i: Chon D. song vo tuyén., 9. Tra loi: Chon C.

Tra loi: Chon A.



1.
13.
14.

15

16.

17.

18.

Giai:

19.

20.

Tra loi: ¢ hon 12. Tra loi: Chon B.
¢ 3.10"

60107 6

Traloi: Clhon A k- 10 "m = Smm

fra lon: Chon BB,

D=(- DA >D;=(ng-1)A=(1,50-1).5"=(1.50 - 1).300" = 150°

Di=(- 1)A=(1.54 - 1).5 =0.54x 300" = 162’

Dodo:o =D, - Dy=162- 150=12"

Tra loi: Chon D.

+Gitra 5 van sang lién tiép ¢o 4 khoang van nén khoang van i = 3,6/ 4 = 0.9mm
AD

Vit khdc: | < == => z:; =0.9.10 .10 /1.5 = 0.6.10 °m = 0,60pm
Gt i o N A . L 6 ,
Traloi: Chon B, 7. = &, x Tma 61, = 70, nén A do do

| 1

. 6
Ay =560 x 7° 480mm = 0,48 pum

Tra loi: Chon D.
\an sang cua birc xa A, chi co thé la van sang bac | hoac van sang bac 2.
Néu do la van sang bac 1 thi i, phai bang 3pvaA;=34,=3.04=12 um.
Firc xa nay nam trong mién hong ngoai. khong quan sat duoc. Vay do la van
. " : : 3 3
singbac 2,tacod: 21, =3I > 2A =34, > A, =—l—-' 0,4=0,6 um.
Tra loi: Chon C.
Khoang cach gitra 5 van sang lién tiép c¢6 4 khoang van. Do do khoang van la:
4.8

AD
Budc song anh sang don sac dugce xac dinh bang cong thire: i = N

2.2

o - -

I.ﬂ “_..
= A= D =m=0.6.10 =0,6 pm

Tra loi: Chon A. Ta co v tri van sang bac k : X = kELE

a
+/1 tri van sang bac 1 mau do (Aq = 0,76pum)
>4=0.76.10"°.2/0,3.107" =5,07.10""
+ Vi tri van sang bac | mau tim (A, = 0,40um)
X =0.40.10°.2/0,3.10 " =2,67.10""
+Khoang cach gitra hai van AX =5,07 -2,67 =2,4 mm
Tra loi: Chon C. Tir van sang thir 4 dén van sang thir 10 & cung bén vdi van
tung tam ¢o 6 khoang van, vay i = %6 =0,6mm
Suyra A Z%I' o il 'C:'G'IO =0,6.10 °“m = 0,6 pum.
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Chuong VII. LUQNG TU ANH SANG
Chu dé I. HIEN TUQNG QUANG DIEN

I. BAI TAP MAU

1.1.

1.2.

226

Chiéu mot birc xa co budc song A = 0,20 um vao ban am cue cia mot t¢ bao
quang dién. Kim loai dung lam am cuc c6 gidi han quang di¢n Ay = 0,25 pm.
a) Tim cdng thoat cua di¢n tr ra khoi Kim loai.
b) Tim van toc ban dau cuc dai cua quang dién tur.
¢) Thay bing mot birc xa khac dé tat ca cac quang dlen tu déu bi giwr lai o
am cyc thi hi¢u dién thé ham khi nay phai bang U, = 1.5 V tinh buac song
birc xa ay?
Giai

a) Cong thoat cua €lectron ra khoi kim loai:

hc  6,625.10 “3.10°

A= : =7.95.10") = A=4.97eV.
Mo 0.25.10 ¢
A A . ; Ilg s In\'nm.n — E n“ (imas
b) Ap dung cong thirc Anh-xtanh: 5 oA 5 4 2
v = 2he I
Omax N )\U
o) i4 8
_ |2.6,625.10 11.3.10 I - I l — 6.61.10° m/s
9,1.10 0,2.10" 0,25.10 °

¢) Hiéu dién thé ham U, tinh theo cong thirc:

F h l “
eUh = M = — £ - = —]9' eUh +A => l — hL.___
2 A A eU, +A

6,625.1073.10°

1,6.107°.1,5+7,95.107"
Qé tat ca cac quang électron déu bi gitr lai ¢ ﬁm cwe khi hig¢u dién thé ham
bang 1,5V thi budc song birc xa la k= 0,192. 10° m ( ving tu ngoai)
Chiéu mot chum anh sang co bude song A = 0.489um Ién mot tam kim loai
kali ding lam catét cia mét té bao quang dién.Biét cong thoat électron cua
kali la 2,15¢eV.
a) Tinh g blm han quang dié¢n cua Kali.
b) Tinh van tdc ban dau cyre dai cua €lectron ban ra tir catot.
¢) Tinh hiéu dién thé ham.
d) Biét cuong do dong quang di¢n bio hoa Iy, = 5 mA va cong suat cua cham
anh sang chiéu vao catotla P = 1,25 W, hay tmh hi¢u suat ImmE wr(lati so
gitra sO €lectron burt ra khoi mat kim loai va $O photon tai mat kim loai).

=1,92.107=10,192.10" m

Giai
a) Gidi han quang dién cua kali.
he
Taco A, = X

Biéth=6,625.10")s:c=3.10"m/s: A=2.15eV =3.44.10" J.



6.62

2.

R he
I docor, =

500 300

5.1.6.10 ©

0.578.10"m

0.578 pum.

bh) Tinh van toc ban dau cuce dai cua ¢lectron ban ra tir catot

Ap dung cong thae Anh-

[
tacov = |

m

he A]
A

IC
xtanh:— -
A

my

Finas

-

Thay sO (m= 9.1, IO"_1 kg 1 A =0.489.10" m) ta dugcv,,, = 3,7.10" m/s.
¢) T'inh ¢u dign the ham.

h

my,

fimax

-~

TacoeU,

Thay s6 (¢ = 1.6.10" C) ta duge: U, =039 V.

bl

C
A

-

tr do

Uh

1
e

hc

4
A

; B i g hce 19
d) Nang lugng moi photon: € = TL =4.064.10" J.

i e sk A e v % I8
SO hat photon tai catdot moi giay @ N =z .10 hat

Cuong do dong quang dién bao hoa Iy, = ne, voi n la so électron birt ra khoi
mat Kim loai va chuyén ve anot trong mot don vi thoi gian. Tur do

Ly, ;
n=-2=312.10 hat
c

Hiéu suat lrong tir: H =

1.3.

ﬁ —
Khi chiéu lan luot hai birc xa dién tir co bude song 4, = 0,25um va A, = 0,3um

-~

102 =1

%

vao mot tam Kim loai, nguoi ta xac dinh dugc van toc ban dau cuc dai cua cac

quang ¢lectron lan luot la

: Vm.'x\ | =

a) Xac dinh khoi lugng m, cua électron,

b) Tim gidi han quang di¢n A, cua kim loai noi trén.

¢) Khi chiédu mét birc xa dién tir khac co bude song A vao tam kim loai néi
trén dugc ¢co lap ve dién va dién thé cuc dai dat duoc 1a 3 V. Hay tim
budc séng A cia birc xa trong truomg hop nay. Cho biét : h = 6,625.10°
“Js:e=1,6.10"C:c=3.10" ms.

Giai

a) Ap dung cong thire Anh-xtanh cho hai bire xa &) va A,:

-

Ilg s Invhna\ + A

7‘&| 2

he my:

o SRR h I A

) 2

| m
Suy ra he| — — =—
) , . 2

Thay s6 ta duge m = 9.1

(h
(2)
107 kg.

7.31.10° m/s ; V,0 = 4.93.10" m/s.

2hc L
vio—vi AN, N\,

I max 2man
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b) Thay gia tri cua m vao phuong trinh (1) ta thu dugc:
he he mvi. 11 my

a— o— |
— - ———

A-1’} ;‘-] 2 . }\-H )k; i

—

I
= Ag = 3778 10° © 0.36.10° m = 0.36 um.

¢) Dign the cuc dai trén tam Kim loai ¢o 1ap do mat ¢lectron quang di¢n dat
dugce khi d 1on the nang cua di¢n the do tai mat kim loai dang bang dong
» Y _rrn . In\";:“\
nang ban dau cuc dai cua électron vira bay ra: eV,,,, = b

—

max

” - = : . T R TR i . mv
Mit khic, bude song A cua anh sang kich thich lién hé vai A, va — theo
he he myv’ he he I 1 eV
congthire: — =T + — > — =— +eV, . >7T =T + .
g % . - mx =3 T | he

Thay s6 ta dugc: A =0,1926 pm.
1.4. Mot dén phat mot cong suat birc xa 10 oat, & bude song 0.5um, thi sé phdton

do dén phat ra trong moi giay la:

A.2,5.10". B.2.5.10". C.25.107 D.2.5.10™".
Tra loi: Chon B.

S6 photon do dén phat ra trong mai gidy
P Px  10.0,510°

€ he  6,625.10 73.10°
Vay: N = 2,5.10" photon
1.5. Mot tia X mém co bude song 125pm (Ipm = 10"°m). Nang luong cua
phéton tuong (g, tinh ra eV la:
A.E=~ 10 B. 10’ C. 10’ D. 2.10’
Tra loi: Chon A.

=2,51.10"

¢ 6.625.10™ x 3.10°
Ning lugng cua photon € = h:\— =175 x 13.12— =1,59.10"°) = 10%eV.

1.6. Cong thoat électron (€lectron) ra khoi mot kim logi la A = 1,88 eV. Biét hing
s0 Plang h = 6,625.10™" J.s, van toc anh sang trong chan khong ¢ = 3.10° m/s
va l eV =1,6.10"" J. Gigi han quang dién cua kim loai do la

A. 0,33 pum. B. 0,22 pum. C.0,66.10"" um. D. 0,66 um.
Tra loi: Chon D. Cong thire gioi han quang dién
- id b
A :PE =5 :llf = 6,625.10~.3.10 =0.66.10" m = 0.66 pLm.

) A 1.88.1,6.10"
1.7. Gidi han quang dién cua Bac la &y = 0.25um. Mudn birt mot ¢ ra khoi Bac
can ton nang lugng toi thiéu la bao nhiéu?
A.9.10"). B.7,95.10"°).  C.936.10").  D.1,6.10")

Tra loi: Chon B. Nang lugng toi thiéu bing cong thoat 1a A = "-‘1 ="795.10" )
A

1.8. Gidi han quang dign cua mét kim loai lam catdt cua té bao quang di¢n la
Ao = 0,50 um. Biét vén toc anh sang trong chan khong va hang s6 Plang lan
luot 1a 3.10% m/s va 6,625.10™" J.s. Chiu vao catdt cua té bao quang dién



1.9.

nay buc xa ¢o buoe song 2 035 pm. thi dong nang ban dau cue dai cua
Clectron (¢ lectron) quang dien 1a
As 1.70007%), B.70.00.10" 1 C. 07010 D.17.00.10"")

Traloi: Chon LW 17010 7).
: : e
I heo cong thue Anh-xtanh taco ht A+ Wi Suy ra:
/.
_ he he  he he {0
Wi — A = — - - — (A -) =1,70.10
A A A, AN

J.

Chic¢u mot bire xa ¢o bude song 2 = 0,18 um vao ban am cue cua mot ¢ bao
quang, dien. Kim loar dung lam am cuc ¢o gion han quang dién 2, = 0.3 um.
Van toc ban ddll cue dai cua qu‘lm._ dien ur la _

A 89510 m/s. B=7.89.10"m/s. C.=98510 m/s. D.=29.5.10" m/s.
Traloi: Chon ('

, . , hc my he |m
j = _ : : —_— + Umas — — + max
Ap dung cong thire Anh-xtanh X A 5 » )
- - : = s
2he I [2.6.625.10 *.3.10° I I
= Voman = Tl R S = ( EY R el t
m|A A \ 9.1.10 * 0.18.10 0.3.10

~9.85.10" m/s

1.10. Cong thoat cua électron khoi kim loai natri la 2,48 ¢V. Mot t¢ bao quang

dién ¢o catdt lam bang natri, khi duge chiéu sang bang mot chum bire xa o
buoc song 0.36pum thi cho mot dong quang dién bao hoa cuong do 3pA.
Hi¢u di¢n thé ham can phai dat gitra andt va catot cua té bao quang dién dé
dong quang di¢n tri€t tiéu la:

AU, =4V. B. U, ~3V. C. Uy =2V. D.U, =1IV.
GEL B e e G : = he
Tra loi: Chon D. Dién ap ham tinh tir cong thue: P—]-\—j—“i =el), = lf - A
h
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1.11. Catét cua mot té bao quang dién Iam béng vonfram. Biét cong thoat cua

électron doi voi vonfram la 1.2. 10"?). Chiéu vao catot vonfram anh sang co
budce song A = 0, I80pm Dé triét tiéu hoan toan dong quang di¢n, phai dat
vao hai dau anot va catot mot hiéu dién thé ham bang;:

A.6,62 V. B.23YV. C.45V. D.2.37V.

Tra lon: Chon D. Khi dong quang dién triét ti€u hoan toan thi cong cua di¢n

truomg ham co gia tri bang dong nang ban dau cuc dai cua électron quang

dién. Ta co: U, = l[b; —A

e

=237V,

Il. BAI TAP AP DUNG
1. BAITAP TU LUAN '
1.12. Chieu mét buc xa co bude song A = 0,200 um vao ban am cuc cua mot té

bao quang dién bang asen. Cong thoat cua dién tir ra khoi kim loai 5,15eV.
a) Kim loai dung lam am cuc ¢6 gioi han quang dién A, bang bao nhiéu?
b) Tim van toc ban dau cue dai ciua quang dién tur.

229.



¢) Dé tat ca cac quang dién tr déu bi gitr lai & am cuce thi hi¢u dién thé ham
phai bang bao nhiéu?

1.13. Kim loai dung lam catot cia mot té bao quang dién ¢o cong thoat électron
Ao= 2.2eV. Chiéu vao catét mét bire xa dién tir ¢ buoc song A Mudn triét
tiéu dong quang dién ngudi ta phai dat vao andt va catét mot hi¢u dién thé
ham U, = 0.4 V. Hay tinh:

a) Gio han quang dién A, cua kim loai.
b) Van toc ban dau cyre dai cua électron quang dién.
¢) Buoc song va tan s0 cua buc xa dign .

1.14. Khi chiéu vao mot tam kim loai mot chim sang don sic ¢6 bude song 0,20
pum, dong nang cuc dai cua cac électron quang dién la 8.10° " J. Hoi khi chiéu
vao tam kim loai d6 lan lugt hai chum sang don sic ¢6 budc sang A; =1,70 pm
va A; = 0,10 pm, thi ¢ xay ra hién tugng quang di¢n khong ? Néu co. hay xac
dinh van tdc cuc dai cua cac électron quang dién.

1.15. Khi chiéu birc xa c6 bude song A = 0.405 pum vao bé mat catdt cia mot té
bao quang di¢n, ta dugc mot dong quang dién bao hoa co cuong do | = 98
mA. Donb nay co thé lam triét tiéu bang moét hiéu dién thé ham U, = 1,26 V.

a) Tim cong thoat ctia électron doi vai kim loai lam catot va vén tdc ban dau
cuc dai cua €lectron quang dién.

b) Gia sir cir hai ph6ton dap vao catot thi lam bt ra mét électron (higu sut
quang dién bang 50 %). Tinh conh suat cua nj,uon birc xa chiéu vao catot
(coi nhur toan bd cong suat cuia nguon sang chiéu vao catot).,

1.16. Chiéu mot buc xa co bude song A = 0,438 um vao catdt cua mot té bao
quang dién.

a) Tinh van toc ban dau cuc dai cua cac quang électron (néu co) khi catét la
kém co cong thoat dién tir A = 56,8.10°° J va khi catot la kali ¢6 gidi han
quang di¢n Ao = 0,62 pm. '

b) Biét cucmg do dong quang di¢n bao hoa Iy, = 3.2 mA. Tinh so0 €lectron
duqc giai phong tir catot trong 1 gidy. Néu cuong do chum birc xa tang lén
n lan thi N, lha> doi thé nao? Tai sao?

1.17. Catdt cia mot té bao quang dién lam bang kim loai ¢ gidi han quang dién
Ao = 0,275 pum.

a) Tim cong thodt lectron doi voi kim loai do.

b) Mot tam kim loai lam béng, kim loai noi trén dugc roi san;_, dong thoi hm
hai birc xa: mét co budc song A, = 0,2 pm va mét co tan so f; = 1.67.107
Hz. Tinh dién thé cuc dai ciia tam kim loai do.

¢) Khi roi bire xa ¢6 bude song 4 = 0,2 pm vao té bao quang dién ké trén, dé khong
maot Electron nao vé duoe andt thi hiéu dién thé ham phai bang bao nhiéu ?

1.18. Mot té bao quang dién, khi chiéu vao mot birc xa dién tir co budc song & =
0,400pum vao bé mat catot thi tao ra mot dong dién bao hoa c6 cuong do 1.
Ngudi ta lam trigt ticu dong dién nay hflﬂg mot hi¢u dién thé ham U, = 1.2 V.

a) Tim van toc ban dau cuc dai cua cac quang électron.

b) Tim cong thoat électron cua kim loai dung lam catot. '

¢) Tim gia tri ciia cuong do dong quang di¢n bao hoa 1. Biét cong suat birc xa
roi vao catot 1a 2 W. Gia sur trong trueomg hop ly tuong cir moi photon dén
dap vao catot lam birt ra mot électron.



1.19. Khi chicu bie xa ¢o tan so £ 253810 Hz 1én mot kim loai dung lam catot
cua mot (¢ bao quang dien thi cac clectron ban ra déu bi gitr lar bon hicu dign the
ham U, ~ 8V. Néu chicu dfm;__' thot Ien kim loar trén cac bue xa 24, - 0.4 pun va
2o 06pm th hien tuong quang dien ¢o xay ra hay Khong? Tinh dong nang
ban dau cuc dai cua quang électron.

1.20.C ong thoat cua ¢lectron Khoi kim loai natri 1a 2,48 ¢V. Mot (¢ bao quang dicn
co catot lam bang natri. Khi duoc chi¢u sang bang mot chum bire xa ¢o bude
song 0,36 pum thi cho mot dong quang dién bao hoa cuong do 3pA. Hay tinh:

a) Gion |l;l|] quang dién cua natri.

b) Vin toe ban dau cuc dai cua électron quang dien.

¢) So electron bi burt ra Lhm catot trong moi giay .

d) Hi¢u dién thé ham can phai dat gitra andt va catot cua té bao quang dién dé
dong quang dien trigt ticu,

1.21. Khi chitu birc xa ¢6 bude song 7., = 0,236 um vao catdt cua té bao quang
dien thi cac quang ¢lectron déu bi gitr lai boi hicu dién thé ham U, = 2,749V,
Khi chicu bire xa &> = 0.138 wm thi hiéu dién thé ham la U, = 6.487 V.

a) Xac dinh héng $O Plang (chinh xac to1 4 s0) va buoe song gioi han cua Kim
loai lam catot,

b) Khi chiéu birc xa A: = 0,410 um tdi catdt voi cong suat 3,03 W thi cuong
do dong quang di¢n bao hoa I, = 2mA. Tinh so photon dap vao va so
¢lectron bat ra khoi catot trong | giay.

1.22. Khi chi¢u bire xa ¢6 budc song 0.405 pm vao catot cua mot t¢ bao quang dien
lhl quang clectron ¢o van to¢ ban dau cuc dai la v,. Thay buc xa khac co tan
56 16,10 Hz thi van toe ban dau cuc dai cua quang électron la v, = 2v,.

a) T'inh cong thoat cua ¢lectron cua Kim loai lam catot. Xace dinh do tang hi¢u
di¢n thé ham dé triét tiéu dong quang dién cta hai lan chiéu.

b) Trong hai lan chieu, cudong do dong quang dién bao hoa déu bang 8 mA va
hiéu suat lugng tur déu bang 5 % (ctr 100 photon chiéu vao catot thi chico 5

electron bat ra). Hoi bé mat catot nhan duge cong suat birc xa bang bao
nhiéu trong moi lan chicu.

1.23. Trong mot dng Ron-ghen nguoi ta tao ra mot hi¢u dién thé khong doi U =
2,107V gitra hai cuc.

a) Tinh dong nang cua ¢lectron dén ddi catot (bo qua dong nang ban dau cua
élcctrqn Ll}i burt ra Khoi catot).

b) Tinh tan sO cuc dai cua tia Ron-ghen. ‘

¢) Trong mot phut nguoi ta dém dugc 6.10" électron dap vao doi catot. Tinh
cuong do dong di¢n qua dng Ron-ghen.

2. BAI TAP TRAC NGHIEM

a) Ning Im) ng photon, gidi han quang dién, cong thoat

1.24. Bare xa mau vang cua natri ¢o buoc song 2 = 0.59um. Nang luong cua
photon tuong tng tinh ra eV la:

A.2,0eV, B. ;1 eV. C. 2,26V, D 2,3 eV,

1.25. Mot dén Na chiéu sang ¢o cong suat phat xa P = 100W. Budc s(mg cua anh
sang vang do den phat ra la 0.589um. Cho h = 6,625.10° H)s: ¢ = 3.10°mis.
S6 phnlnn do den phat ra trong thoi gian 30s a :
A.9.107", B.9.10". C.12.10%, D.6.10™



1.26. Trong thoi gian 1 phat, ¢o 1,2 10" electron tach khoi Ldl(”ﬂ cua t¢ bao quang
dién dé vé andt. Biét dién m.h cua electron la 1,6.10"°C. Cuong do dong
quang dién bdo hoa la:

A. 0.5SmA. B. 0.25mA. C.0.32mA. D. 0.16mA.

1.27. Cong thoat cua electron khoi natri la 2.48 eV. thi gidi han quang di¢n cua
natri la:
A.50 nm. B. 0.5 nm. C.0,5 pm. D.500 nm.

1.28. Chiéu mot bire xa c6 buoc song A = 0.18 pm vao ban am cuc cua mot té bao
quang dién. Kim loai ding lam am cuc ¢6 gidi han quang dién 2, = 0.3 pm.
Cong thoat cua dién tir ra khoi kim loai la :

A.141eV. B.4.14 eV. C.2.56¢eV. D.3.14 eV.

1.29. Gidi han quang dién cua Cs la 6600 A”. Cho hang s6 Plang h = 6.625.10™"

van toc cua anh sang tron& » chan khong ¢ = 3.10*m/s. Cang thoat A cua Cs h

A.1.88eV. B. 2,14eV. C.1.52eV. D. 3.74eV.
1.30. Gidi han quang dién cua chat quang dan selen la 0.95um. Cong thoat tinh ra eV la:
A.0,13 eV. B.1,3eV. C. 13 V. D. 0,65 eV.

1.31. Catdt cua mot té bao quang dl{;l‘l Iam bang vonfram. Biét cong thoat cua
électron ddi vai vonfram 1a 7,2.10"°). Gigi han quang dién cua vonfram la:

A.0,276pum. B. 0,375um. C.0.425um. D. 0.475um.

1.32. Gidi han quang dién cua niken la 248 nm, thi cong thoat cua electron khoi
niken la:
A.50¢eV. B. 50 Ev. C.55eV. D.05eV.

1.33. Gidi han quang dién cua sunfua chi la 0.46 eV. Dé quang tro hfmg sunfua chi
hoat dong dugc, phai dung birc xa co budc song nho hon:

A. 2,7 um. B. 0,27 um. C. 1,35 pm. D.5.4 um.

1.34. Cong thoat cua électron khoi kim loai natri 1a 2,48 eV. Mot t€ bao quang
dién co catot lam bang natri, khi dugce chiéu sang bang mot chum bire xa c6 bude
song 0,36 um thi'cho mdt dong quang dién bdo hoa cuong do 3pA. Hay tinh
gidi han quang dién cua natri.

A056pm B.0,46pm. - C. 0,5 pm. DO?Spm

1.35. Catot ciia mot té bao quang dién lam béng kim loai c6 gidi han quang dién
Ao = 0,275 um. Tim cong thoat électron ddi vai kim loai do.

A. 1,41 eV. B. 4I4 eV. C. 2,56eV. D. 452eV.

b) Cong thirc Anhxtanh. Viin téc ban ddu ciia quang électron

1.36. Chiéu bic xa dién tu ¢ bude song A = 0,546pm 1én bé mat kim loai dung
lam ca tot cliia mot té bao quang dién thu dugce dong bao hoa co cuong do

=2 107 A Cong suat cua birc xa dién tir 1a I 515 W. Biét van toc ban dau
cuc dai cia cac électron quang dién la 4.1. 10’ m/s. Cong thoat électron ra
khoi kim loai la:
A. 2,4810"°).  B.2,68.10").  C.3.8810").  D.2.28.10")
1.37*.Lan lugt chiéu vao catdt cua mot té bao quang di¢n cac birc xa dién tur gém
buc xa ¢O budc song A, = 0,26um va birc xa co bude song A, = 1,24, thi van
toc ban ddu cuc dai cua cac électron quang dién birt ra catdt lan luot la v,

va v, VOI V) = 3V Gioi han quang dién A, cua kim loai lam catdt nay 1a

A. 1,00 pm. B. 1,45 um. C. 0,42 um. D. 0.90 pm.



1.38. Cator cua mot 1¢ bao quang di¢n lam h‘fmg vonfram. Bict cong thoat cua
clectron doi vai vonfram 1a 7.2.107"71.Chicu vao catot vonfram anh sang ¢o
buae song 2. 0.180pum. Dong nang cuc dai cua cac clectron quang dién khi
but ra Khor vonfram hfmg
A 106107 B.401077) C.7.2.10™"7 . 0. 3.8.10".

1.39. Chi¢u mot bire xa ¢ bude song 2. 0,15 pum vao catot cua mot 1€ bao quang
dien. Kim loai lam catot ¢o gioi han quang dién 2. 0.30 um. Cho hang sO
Plang h = 6.625.10 " 1.5 van toe anh sang trong chian khong ¢ = 3,107 m's,
Dong nang ban dau cuc dai cua ¢lectron quang dién ¢o gia tri:
ACT32500700 Boe625107 0 662510 ) DL6.625.107 ),

1.40. Catot cua mot ¢ bao quang dien duoc lam hflng mot kim loai ¢o gioi han
quang dién 0.3 pm: Khi duoc ¢hiéu sang bang bire xa 0.25um thi van toc ban
dau cue dai cua electron quang di¢n la:

AL 540 /s, B. 54 km's, C. 54 kms. D. 540 km/s.

1.41. Catot cua mot 1¢ bao quang dién lam biang vonfram. Biét cong thoat cua
¢lectron déi vai vonfram la 7.2.10°"7). Chiéu vao catdt vonfram anh sang co
bude song 2 = 0.180um. Van toc ban dau cuc dai cua électron quang di¢n
bing bao nhiéu?

A.2.88.10 m/s.  B.276.10°m/s.  C.1.84.10"m/s.  D.3,68.10° ms.

1.42. Kim loai ding lam catot cua mot té bao quang dién ¢6 ¢ong thoat électron
Ay = 2.2¢V. Chiéu vao catdt mot bire xa dién tr ¢o bude song .. Mudn triét
ticu dong quang di¢n nguoi ta phai dat vao anot va catot mot hi¢u dign thé
ham U, = 0.4 V. Hay tinh van toc ban dau cuc dai cua ¢lectron quang dign.
A895.10 m/s.  B.3.75.00 m/ss. C.985.10 m/s. DL 29.5.10" m/s.

1.43. Gioi han quang dién cua xé di la 0.65um. Khi chiéu bang anh sang tim ¢o
A = 04pm. Van toc ¢ ban ra 1a bao nhiéu?

A.8.12.10%m/s.  B.7.1.10%7s. C.6,49.10°'m/s. D. 50,0.10°m/s

¢) Hiéu di¢n thé ham

1.44. Khi chiéu bire xa co tan sd £=2.2.10" Hz 1én mot kim loai dung lam catét
cua mot té bao quan;, dién thi cac électron ban ra déu bi giir lai boi hiéu dién
thé ham U, = 6V. Néu chiéu dong thoi 1én kim loai trén cic birc xa
A1 = 0,35 pum va A, = 0,6um thi hién tugng quang dién c6 xay ra hay khong?
Tinh dong nang ban dau cuc dai ctia quang électron.

A.Co, Eq=5,6.107 ). B. Khong E4 = 0.
C. Cé. Eq=0.70310™” J. D. c6, Eq=0,19107 J.

1.45. Mot té bao quang dién, khi chiéu vao mot bire xa dién tir ¢o bude song A =
0.400pm vao bé mat catdt thi tao ra mot dong dién bao hoa co cudong do 1.
Nguroi ta lam triét tiéu dong dién nay bang mot hiéu dién thé ham U,=1.2V.
Van toc ban dau cuce dai cua cac quang ¢lectron la:

A.S510°m/s. B.7,5.00°m/s. Co 6,5.10° m/s. D.8,5.10° m/s.

1.46. Kim loai ding lam catot cia mot té bao quang dién co cong thoat électron
Ao = 2.2¢V. Chiéu vao catdt mot bire xa dién tir co bude song A. Mudn triét
tieu dong quang dién nguoi ta phai dat vao anot va catot mot hi¢u dign thé
ham U, = 0.4 V. Gioi han quang dién A, cua kim loai la
A. 0565 pum. B. 0.456pum. C. 3.5 pm. D. 0,765 pm.



1.47. Kim loai dung lam catot cia mot té bao quang dién ¢ cong thoat ¢lectron
Ao = 2.2eV. Chiéu vao catdt mét bire xa dién tr ¢ buoc song A. Muon tr ¢t
tiu dong quang di¢n n}:um ta phai dat vao andt va catot mot hicu dicén thé
ham U, =04 V. Tans6 va budc song cua bue xa dign tur la:

A. £=4279.10" Hz: 1 =0478 um. B.f=6279.10" Hz: % = 0.778 um.
C. £=5,269.10" Hz . A =0778 pm. D.f=6.279.10" Hz: A = 0,478 pm.

1.48. Catot cia mot té bao quang dién lam bang kim loai ¢o gioi han quang dign
ho = 0.275 um. Khi foi birc xa ¢6 bude song A, = 0.2 um vao 1€ bao quang dién ké
trén, dé Khong mot ei:x,lrun NAO Ve duoc andt thi hicu dién thé ham phai bang:
A.1.4V. B. 1.7V. C. .92V D1V

1.49*, Khi chiéu birc xa co budce song 0,405 um vao catot cua mot t¢ bao quang
di¢n thi quan 1 ¢lectron ¢o van toc ban dau cuc dai la v,. Thay bic xa khac ¢o
tan s6 16.10""Hz thi van téc ban dau cuc dai cua quang électron 1a vy = 2v,.
Tinh cong thoat cua électron cua kim loai lam catot. Xac dinh dg tang higu
dién thé ham dé triét tiéu dong quang dién cua hai lan chiéu.

A. A=2.10"1J; AU,~7,65V. B.A=4.10"); AU,=256V.
C. A=9.10"1J; AU,=x3,64 V. D. A=3.10"J; AU,=3.56\

1.50. Mot t¢ bao quang dién. khi chiéu vao mot bire xa dién tir ¢6 bude song A =
0,400um vao bé mat catot thi tao ra mot dong dién bao hoa ¢ cuong do L
Nguoi ta lam triét tieu dong di¢n nay hanb mot hi¢u dién [hL ham U, = 1,2
V. Tim gia trj cia cuong do dong quang dién bao hoa 1. Biét cong suat bire
xa roi vao catot 1a 2 W. Gia su trong truong hop ly tuong cir moi photon dén
dap vao catot lam burt ra mot electron.

A.0.34 A. B. 0.54 A. C.044 A. D. 0,64 A.

1.51. Mot té bao quang dién, khi chiéu vao mét birc xa dién tir co budc song A =
0,400pm vao bé mat catot thi tao ra mot dong di¢n bao hoa ¢6 cuong do I.
Nguoi ta lam tri¢t tiéu dong dién nay béng mot hiéu dién thé ham U, = 1.2V.
Cong thoat électron cua kim loai dung lam catot la:

A. 1,505 eV. B.1.2eV. C. 1,905 €V. D.3,7eV.

1.52. Chiéu mot birc xa co budc song A = 0,18 pm vao ban am cuc cua mot té bao
quang di¢n. Kim loai dung lam dm cyce ¢6 gidi han quang di¢n A, = 0,3 pm.
Dé tat ca cac quang di¢n tr déu bi gitr lai & am cuc thi hi¢u di¢n thé ham
phai bang

A. 1,26V. B. 3;15V. C.625 V. D.2,76 V

1.53. Khi chiéu birc xa ¢ bude songxy= 0,405 pm viao bé mat catot cia mot té

bao quang di¢n, ta dugc mot dong quang di¢n bao hoa co cuong do I =98
© mA. Dong nay co thé 1am triét tiéu bi’mg mot hi¢u dién thé ham U, = 1,26 V.

Tim cong thoat ctia électron ddi vai kim loai lam catot va van toc ban dau

cye dai cua Electron quang di¢n.

A. Vomax = 6,6.10° m/s; A = 1,8eV. B.Voua = 7,6.10° m/s; A =28eV.

C. Voman = 8,6.10° m/s: A =3.8eV. D.Vomay = 9.6.10° m/s: A = 1.8eV.

d) Dong quang di¢n bio hoa ‘

1.54. Chiéu mot birc xa co budc song Ax = 0438 pm vao catot cua maot t¢ bao
quang di¢n. _

Biét cuong do dong quang dién bao hoa Iy, = 3.2 mA. Tinh s0 ¢lectron dugce
giai phong tir catot lronL | giay. Néu ¢ uong do chum bure xa tang Ién n lan
thi N, thay doi thé nao?



AN, 210" électron/s: Giamn lan - BN, =3.10" électron/s: Tang Jn lan,
C N 210" ¢lectron/s; Tangnlan. D N, =3 l(l”'t‘.lgumn s Khong doi.
1.55. Khi chicu buc xa 2, = 0410 pm L1 catot vor cong suat 3.03 W thi cuong do

dong quang di¢n bao hoa I, = 2mA. SO photon dap vao va so ¢lectron bat ra
khot catot trong I giay la:

AN, 24.25.10" photon : N, =2.88.10" &lectron.
13. Ni. S 6.25.](1 ' photon : N, =1.25.10" électron.
C:N; = 6.25.10"" photon : N, = 5.32.10" électron,

1. \ =4.2.10" photon : N, ~1.24 . 10" ¢lectron.,

1.56. Cong thnal cua électron khoi kim loai natri 1a 2,48 ¢V. Mot t¢ bao quang dién
¢ catol lam bang natri. khi duoc chiéu sang bang mot chum bire xa ¢o bude
song 036 pm thi cho mot dong quang di¢n bao hoa cuong do 3pA. Hay tinh
5O ¢lectron bi burt ra khoi catot trong moi giay .

A. 2,881 ()‘j ¢lectron/s. C. 4.88.10"" ¢lectron/s.
B.3.88.10" électron/s. D. 1.88.10"" électron/s.

1.57. Khi chiéu birc xa co budrc song 0,405 pum vao catot cua mot té bao quang di¢n
thi quang ¢lectron ¢o van toc ban dau cuc dai la v,. Thay birc xa khac co tan
s6 16.10 1Hz thi van tdc ban dau cuc dai cua quang électron la v, = 2v,.
Trong hai lan chiéu, cuong do don;_, quang dién bao hoa déu bang 8 mA va
hiéu suat luong tir déu bang 5 % (cir 100 plmlnn LhILll vao catot thi chico 5

clectron bat ra). Hoi bé mat catdt nhan duoe cong suat bire xa bang bao nhiéu
trong moi lan chiéu?

APy =049 W :P,=106W. B.P,=059W.P,=127W.
C.P,=0,69W;P,=2,06W. DP1;140W P,=5,03 W.

1.58. (hu.u bire xa dign tr o budce song A = 0,546um lén bé mat kim loai dung
lam ca lut clia mot té bao quang dién thu duge dong bao hoa co cuan& do
b = 2.10" A . Cong suat cua birc xa dién wr la 1,515 W. Ti s6 giva 50
¢lectron bart khoi catdt va so photon dap vao catdt trong moi gidy (goi la hiéu
suat luong tur) ¢o gia tri:
A. 0,510 B.0.3.107, C. 03.10", D. 0,75.10°

e) Burc xq tia X

1.59. Dé buoe song ngan nlml cua tia X phat ra la 0,05nm. hi¢u dién thé hoat dong
Lllﬂ ong Culitgio it nhat phai la:

. 10kV, B.20kV. C.30kV. D. 25 kV

1.60. Mnt ong Culitgio phat tia X ¢ bude song ngan nhat la 10™"’'m. Néu mm buw ¢62.10"
électron dap vao ddi catét, thi nhiét nang toa ra trén doi catdt trong moi gidy la;
A.4). B.40J. C.041. D.8)J

1.61. Dién apgitra andt va catdt cia mot onb Ron-ghen la 18,75 kV. Biét do lom
di¢n tich électron € =1,6.10 ' C. van toc anh sang trong chan khong ¢ =3.10°
m/s va hing sd Plang h = 6,625.10° Y Js. Bo qua dong nang ban dau cua
électron. Bude song nho nhat cia tia Ronghen do ¢ ong phat rala
A.0,6625.10°m. B.0,6625.10"°m. C.0,4525.10°m. D.0,5625.10"°m

1.62. Mot dign cyce ph’inb M bln}__, Kim loai ¢o gioi han quanb dién Ay duoc r0|
ham_ birc xa ¢o bude song A thi électron vira birt ra khoi M ¢6 van toc

= 6,28.10° cm/s, no gap ngay mot dign truomg can ¢o E = 750 V/im. Hoi

eleLtrun chi ¢o thé rai xa M mat khoang tdi da la
A.l=1,5mm, B.1=15cm. C.l=15m; D.I=15¢cm

[§]
e
L



1.63.

1.64.

Mot chim électron ¢o van toc 6.10" km/s dap vao mot kim loai [am cho kim
loai d6 phat ra tia X ¢o budc song ngan nhat la:

A.1.2nm B. 12,5nm C. 120pm D.1.2.10"m

Mot dng Ron-ghen phat ra birc xa c¢o budce song ngan nhat la 6.21.10"
Biét do Ion dign tich ¢lectron (€lectron), van téc anh sang tmns.. chan I\hon&
va hiang sé Plang lan luot 1a 1.6.10"7 C, 3.10° m/s va 6.625. 10" J.s. Bo qua
dong nang ban dau cia électron. Hiéu dién thé gitra andt va catdt cia dng la
A.2.00 kV. B. 215 kV. C.20.00 kV. D. 21,15 kV.

. Mot dién cuc phang M bang kim loai ¢6 giot han quang dién 2, .duoc roi

bang birc xa co budc song A thi électron vira birt ra khoi M ¢ van tdc
v = 6.28.107 m/s. Dién cuc M duoc noi dat thong qua mot dién tro
R =1,2.10° Q. Cuong do dong dién qua dién tro R la:

A.1,02.10° A, B.1.20.10° A, C.2,02.10" A, D. Mgt gia tri khac.

Chu dé Il. THUYET BORH, QUANG PHO CUA HIDRO

1. BAI TAP MAU

2.L

Budc song ctia vach quang phd thir nhat trong day Lai-man la A, = 122 mm, cia
hai vach H,, Hp lan luot [a A = 0,656 pum va A, = 0,486 um. Hay tinh budc song
hai vach tiep theo trong ddy Lai-man va vach dau tién trong day Pa-sen.

Giai E.
So db chuyen mirc ndng lugng (Hinh 2.1) - sl
Theo so do Hmh 2.1 ta thay B2 il s
hf, = E, - E, —
hﬂ =k, - E|
5 }-I )LU }'-ll’
hf; = E1 - E, N

Vach A ¢ tan s fys. Tinh theo cong thire: Eo—"—
ong vé vai vé (1) va (2).
== hfm = E} - Eu hf| + hfp
h¢ he he Ao 122.656 80 032

Do do: E_E+l vaknu-l{)+11=|22+656= 778 % 102,87 nm

Ao = 103 nm.

Hinh 2.]

; AoA 122.486 59292
Tuong tu, ta co: Ay, = Mj’ =155 + 486 ~ 508

A’OE ~ 97.5 nm.
Budce song A,y cia vach dau tién trong day Pa-sen, dugc tinh theo cong thirc:

= 97,5 nm.

|
hfy; :ﬁ =E\- B
Lay (3) trir (2), ta dugce : hfyy = hf; - hf, hay la :c —I—F - -Iig
23 2 |
G iy
Tir d6 Ay =377~ = 1875 nm.

Trong quang pho cua nguyén tur hidro bude séng A (tinh bang micromet) cua
cac vach quang pho nhu sau:



- Vach tha nhat cua day Lai-man

Ao = 0.121568. Ei—-

- Vach H, cua diy Ban-me Az, = 0.656279. [, . "‘-’-"I

- Ba vach dau tién cua day Pa-sen . o B!
By = 18751 1 hey = 1.2818 1 A = 1.0938.

a) Tinh tan so dao dong cua cac bure xa trén. Aol Aol Ao

b) Tinh budce song cua hai vach quang pho g
tha hai va tha ba cua day Lai-man va cua
cac vach Hy. H.. H; cua day Ban-me. Hinh 2.2

Giai
a) la co:

1 . - 15 . C _ g
f, fi =246775.10"Hz  fu=7— = 4,57123.10"" He.
| wil

f. f 21599910 Hz  fus = }“: - 2.3405.10" Hz.
13 .
. C 14
fo1 = }_ =27427.10" Hz.
i}
- z I Em = Fln
b) Theo thuyét Bo: 7— = he
= ~mn ]L ]
o | _E-E, 1 _Ei-E
TR T hv  he
1 BB | Es-Ey I Ee-B

Aia ho ° Ass he ° As3 hc
Ttr do suy ra bude song cua hai vach quang pho thir hai va thir ba cua day

. I E:-E I |
Lai-man:T— = Lo— 4 =9.74959.10° (m™)

Asi he  Asy Mg
=> Ay = 0.10257 pm.
1 _E-E_ 11 1
l.; | he ;‘.._] 3 K;j A.j |
=> Ay 2 0.09725 pm.
Burdce song cua cac vach Hg, H,, H; cua day Ban-me la :
t LLh_c-L - 'il: ¥ 1!: =2,05705.10° (m"') = A4 = 0,486 13 pum.
X!; = ESEEJ‘ = t ¥ x]; =2,3039.10° (m™') => A5, = 0,43405 pm.
1 _E-Bp_ 11
A he  Aa  An
I1. 3AI TAP AP DUNG
2.3 Cho leV = 1,6.10"); h = 6,625.10™)s; ¢ = 3.10° m/s. Khi électrdn
(électron) trong nguyén tir hidré chuyén tir quy dao dimg c6 nang luong
E. = -0.85 eV sang quy dao ding co nang lugng E, = -13,60 eV thi nguyén
tu phat birc xa dién tr co bude song
A.0,4340 um. B. 0.6563 um. C.0,0974 um. D. 0,4860 pum.
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~10,28289.10° (m")

=2,437986.10° (m™') = A, ~ 0,43799 pum.



2.4.

2.6.

2.7.

2.8.

Trong quang phd vach cua hidro, budc song cua vach thi nhat trang day
L.aiman trng v&i su chuyén cua électron tir quy dao L ve quy dao K 130.1217
um, vach thur nhat cua day Banme (mg voi sy chuyén M — L la 0,663 Hm.
Budce song cua vach quang pho thir hai trong day Laiman trng véi suchuyén
M — K bang
A.0,1027 um.  B. 0.5346 pm. C.0,7780 pm. D. 0.3890 1m.
Budce song cua 5 vach trong day Laiman ké tir dau bude song dai cua quang
pho hidrd nhu sau: A, = 0,1220um: A, = 0,1029um: A; = 0.0975un; A, =
0.0952um va As = 0.0940um. Bude song cua cac vach lam (Hy) :ua day
Banme trong quang pho do la
A.04714um. B. 0.4334um. C.0,4822um. D. 0.4855un.
Budc song cua 5 vach trong day Laiman ké tir dau buoc song dai cur quang
pho hidré nhu sau: A, = 0,1220pm ; A, = 0,1029um ; Az = 0.0975un : A, =
0.0952um va As = 0,0940um. Bude song cua vach do (H,) cua day Banme
trong quang phd do la:
A. 0,6572um. B. 0.6712um. C. 0,6433um. D. 0,6455un
Goi A, va Ag lan luot 1a hai budce song (mg vai hai vach H, va Hp trong day
Banme; A, la budc song cua vach dau tién (vach co budc song dai nhat)
trong day Pasen. Giira A, Ag, A, c6 mdi lién hé theo cong thirc nao?
A"I" ="l_+'l'. B.A, = la*'}.p. (.%I:%ﬂ-i D.?.ﬁ'—'?ﬂ.[l.-l.,.
Budc song cua 5 vach trong diy Laiman ké tir dau bude song dai cin quang
phd hidrd nhu sau: A, = 0,1220pum; A, = 0,1029um; Ay = 0,0975um;
As = 0,0952um va As = 0,0940pum. Hay tinh budce song cua cac vach cham
(H,) cua ddy Banme trong quang phd do.
A.0,414um. B. 0,4334pum. C.0,4221um, D.0,4112pm

PE KIEM TRA DE NGHI CHUONG VII
(Thoi gian 45 phut)

bong nang ban dau cuc dai cua cac électron (électron) quang dién
A. khong phu thudc budc séng anh sang kich thich.
B. phu thu¢c cuong d§ anh sang kich thich.
C. khong phu thude ban chat kim loai lam catot.
D. phu thudc ban chat kim loai lam cat6t va budc song anh sang kich tiich.
Cong thirc lién hé giira hang s6 Plang h, van téc anh sang c, gigi har quang
dién A, va cong thoat A cua kim loai dung lam catdt trong céc thi nghi¢m
quang dién la :

hA C
A. e B.A, = . C. LA =he D‘k“:hA

Gidi han quang dién cua mot kim loai la:
A. budc song ;,lm han Ién nhat cua bire xa c6 thé gay hiéu tmg quang dién,
B. cuong do t6i thiéu cua chum séng co thé gay hiéu (mg quang di¢n
C. thoi gian roi sang toi thiéu can thiét dé gay hiéu ing quang dién.
D. van toc lom nhat cua électron quang dién.



Hien trong quang dien duoc Hertz phat hicn bang cach nao?
\. Chicu mot chom anh sang trang di qua lang Kinh.
B Cho mot dong tia catot (lap vao mot taim kim loai co nguyen ur lugmg lon.
¢ Chicu MOL NZUON Sang giau tia W ngoai vao mot tam kém tich dicn am.
. Dang chat poloni 210 phat ra hat « dé ban pha 1én cac phan tr nito.
Cuong do dong quang dién bao hoa.
ALty e nghich vai cuong do chum anh sang Kich thich.
B. ty I¢ thuan voi caong do chum anh sang kich thich.
. khong phu thude vao cuong do chum sang Kich thich.
D. tang ty I¢ thuan vai binh phuong cuong do chum sang kich thich.
Cioi han quang dién cua mo him loai duoce hiéu la:
A. bude song cua anh sang chi¢u vao kim loai.
B. cong thire cua ¢lectron doi vai kim loai do.
C. mot dai lugng dac trung cua kim loai ty ¢ nghich voi cong thoat A cua
clectron dor vor kim loar do.
D. bude song rieng cua kim loai do.
Cong thae nao sau day dang cho truong hgp dong quang dién triét tiéu?

. mv;, MV mv, l
A.eU,=A+ ~?—- B.eU,= —™ C.elU; = —_—}A- D. ‘cU,, =

= e

lll'h.l\
Cong thare Anhxtanh ve hién tugng quang dién la

1
A hf=A- 5 smv: B.hf=A+2mv’

N mas

C.hif -A= 1 my °

-

AN

I
D. In“A—,,mv

(Imax
Trang thai ding cua nguyén tr cang bén virng. néu nang lugng cua nguyén tir
\j trang thai ay co gia tri:

A. cang cao. B. cfmbthfip.

C. trung binh, khong qua cao, hodc qua lhdp

D. bat ki, trong cac gia tri xac dinh, ddi vai moi nguyén tu.

Trong n;:uMn tr hydro béan Kinh cac quy dao dimng ting theo:

A. cac so nguyén lién mp B. céin bac hai cua cac sO nguyén lién tiép.

C. binh phuong cua céac 0 nguyén lién tiép.

D. lap phuong cac 5O nguyén lién tiép.
bé nguyen tur hydro hap thy mot phmon thi photon do phai co nang lugng:

A. bang nang lugng cua mot trong cac trang thai dun;_,

B. bfm& ning lirgng cua mot trong cac trang thai dimg ¢o6 nang lrong thap nhat.

C. bang nang lugng cua mot trong cac irang thai dimg c6 nang lugng cao nhit.

D. bang hiéu ndng lugng cia nang luong ¢ hai trang thai dimg bat ki,

Day quang pho Banme cua nguy.n tur hydro chira:

A. toan cac vach trong mlt.l'l tur nl_oal

B. toan cac vach trong mlen kha kién {ha) mién thiy duge bing mat).

C. toan cac vach trong I]lILI] hong ngoai.

D. mot s6 vach trong mién kha I-.|cn va rat nhiéu vach trong mién tir ngoai.
Mot den Na chiéu sang c6 cong suat phat xa P = 100W. Budc song cta anh
sang vang do dén phat ra 1a 0,589um. Cho h = 6,625.10"Js; ¢ = 3.10*m/s. S6
photon do den phat ra trong thoi gian 30s la:

A.9.10" B.9.10" C.12.107, D.6.10™

2
e
O



14.

16.

17.

18.

19.

20.

Gion han quang di¢n cua niken la 248 nm, thi cong thoat cua electron khoi niken la:

A.50eV B. 50 eV C.5.5eV D.0.5eV
Cong thoat €lectron (elu,tron) ra khoi mét kim loai la A = 1.88 ¢V, Biét hnn;:_
sO Plang h = 6,625.10" J.s, van toc anh sang trong chan khong ¢ = 3.10" m/s
va 1 eV =1.6.10" 1. Gi6i han quang dién cua kim loai do la
A. 0,33 pm. B. 0,22 pm. C.0,66.10"" um. D. 0.66 pm,

Chiéu mét bire xa ¢ budc song A = 0,15 pm vao catdt cua mot 1é bao quang
dién. Kim loai lam catot cO gidi han quang dién A, = 0.30 um. Cho hdﬂ{: SO

Plang h = 6.625.10™" I.s, van toc anh sang trong chan khong ¢ = 3.10" m/s.
Dong nang ban dau cuc dai cia électron quang dién co gia tri;

A. 1325103  B.6,625.10")  C.6.625.10°")  D.6.625.10")
Catot cua mot t¢ bao quang dién ]am bal‘lb vonfram. Biét cong thoat cua
électron doi voi vonfram la 7.2.10""J. Chiéu vao catot vonfram anh sang co
budce song A = 0,180um. Dé triét tiéu hoan toan dong quang di¢n, phai dit vao
hai dau anét va catot mot hiéu dién thé ham bang

A. 6,62V, B.2,5V. C.45V. D.237 V.
Mot té bao quang dién, khi chiéu vao mot buc xa dién tr co bude song
A = 0,400pum vao bé mat catdt thi tao ra mot dong dién bio hoa co cuong dé 1.
Nguoi ta lam triét tiéu dong dién nay bang mot hi¢u dién thé ham U, = 1.2 V.
Biét cong suat birc xa roi vao catot 1a 2 W. Gia su trong truong hop ly tuong
cr mdi photon dén dap vao catot lam bt ra mot électron. Cuong do dnnb
quang di¢n bdo hoa I, la:

A. 0,34 A. B. 0,54 A. C.0,44 A. D. 0,64 A.

Kim loai dung lam catét cia mdt té bao quang dién co cong thoat électron
Ao = 2,2eV. Chiéu vao catdt mot bic xa dién tir c6 bude song A. Mudn triét
tiéu dong quang di¢n ngu‘m ta phai dat vao anot va catot mot hi¢u dién thé
ham U, = 0,4 V. Hay tinh véan toc ban dau cyc dal cua électron quang dién’

A.895.10°m/s. B.3,75.10°m/s. C.9,85.10°m/s. D.29,5.10° m/s
Budc song cuia S vach trong day Laiman ké tir dau budc song dai cua quang

'phé hidré nhu sau :A, = 0,1220pm ; A, = 0,1029um : A; = 0,0975um ; A, =

0,0952um va As = 0,0940um. Bude song cua cac vach cham (H,) cua day
Banme treng quang pho do
A.0,414pm. B. 0,4334pum. C.0,4221um. D.04112um.

TRA LO1 BAI TAP AP DUNG CHUONG VI
Cha dé I. HIEN TUQNG QUANG PIEN.

IL. BA[ TAP AP DUNG
1. BAI TAP TU LUAN
1.12. Guu
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a) Gidi han quang dién cua kim loai:

" -34 8
ho= 2 2 502210 0 541107 m =0,241.10%m

A 5.15.1,6.107"
b),Tim van toc ban dau cuc dai cua quang dién tur.
Ap dung cong thire Anh-xtanh :




he mv,  hc  mv;

= BN E s o {imay
’. 2 M j
2he | ||
 Viman = g
m (A A,
QES ”} _’_]\? ». ‘__— l — \I =0.61.10" m/s
V 9.1.10 l0.210° 0241007 ‘

¢) Hic¢u dien thé Imm U, tinh theo ¢cong thirc:

cUp = Mo = MV _ 110 Q60710 |
2 2e 300G
D¢ tat ca cac quang ¢lectron déu bi gitr lai & am cyuc thi hi¢u di¢n thé ham
(Vi - V) it nhat phai bang 1,06 V.
13. Giai

a) Gioi han quang dién A, cua Kim loai.

S hce o

Faco: Ay = A 0.565 pum.
b) Van toc ban dau cuc dai cua électron quang di¢n.
mv;, . 2eU,

ﬁ
=> Vs = —— =3.75.10" m/s.
2 m

¢) Budce song va tan so cua bire xa dign tur.

Cl []n

Uy + A
Tircong thire hf= A + 02 —eUy+ A = = =2—= =6279.10"* Hz

e

Vaykv

—«':(“

=0,478 um.

h | y
14. Giai: Ap dung cong thirc Anh-xtanh ta co A === o my

l 2 n'IVm“
Thay s6 ta dugc A =1,9.10"7J.

. =1,04.10° m = 1,04 pum.
Mudn ¢o hign tugng quang dién xay ra, bude song A cua anh sang kich thich
phai thoa man dieu kién A < A,. Do do

- vOl Ay thi A, > A, nén hi¢n tuong quang di¢n khong xay ra.

- vai A, thi A, < A, nén hién tucmg quang di¢n xay ra. Khi do dong nang cuc

MVome BE 4 1790015,
2 Ak

Gidgi han quang dién cua tam kim loai: A, =

dai cua électron banra la :

1S, Giai

¥

) mv 2eU
a) Taco: el = % => Vomax = .
m

~6,6.10"° m/s.

Ap dung cong thire Anh-xtanh :
he mv;

A' *A*‘_‘,WE‘:A+€LII|:>A= -cUh:-:l.St‘,V.

>|Z
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b) SH ¢lectron bi birt ra Khoi catot méi gidy : N, =

o |-

-

-

Theo de bai. so photon dap vao catot mon giay @ N = 2N, = P
Nang lugng bire xa cua catot nhan duge moi giay la cong suat cua nguon :
21 he

y e — /
P-=Ncg o Ax(‘l“.

l s b ]
1.16. Giai: a) Ta co: % ~45.4.10" ).

Ap dung cong thirc Anh-xtanh ta thay :

£ & he - , y ;
- Khi catot 1a kém thi 3 < A, hi¢n tuong quang dién khong xay ra.

e _ he : he
- Khi catot 1a Kali, cong thoat la : A =3 = 32.0.107" ) < 3
{
Nhu vay., co xay ra hién trgng quang di¢n. Ta ¢co :
mv. . hec he

AT L _)- = Z = Vimay = 5‘4 I : IO ln/S.

¥4 s 5 r ] i Ihi a
b) So €lectron duge giai phong trong moi giay: N, = 'g' =2.10"" électron/s,
Néu cuong do chum sang bire xa tang I¢n n lan, thi N, cling tdng n lan (thanl
nN,) vi cuong d§ dong quang dién bao hoa ti I¢ voi cuong do chum bire xa.

1 l
1.17. Gidi: a) A —f =723.10" ) =4,52 ¢V.

he he  he hell I
b) eVm;n" A. == l ” A.u — Vm;l\ = _E_ ">:_'>T“_ .
Vaibiicxad=A, =02 umtaco V=17 V.
Véi bire xa f: = 1,67.10"*Hz hay s = 2 ¢6 Vo = 2.4 V.
Khi roi déng thari ca hai bie xa trén, dién thé cuc dai cua tam kim loai la:
Vix =24 V.
¢) Khi roi A,, hiéu di¢n thé ham U, ting theo cong thue:
cUI! == EE%IEJLL = L‘Vnm\l = ljI| = Vumxl = ]-7 V
™ 2 LJ 5
1.18. Gidi: a) Taco: ™ = eUy =5 Vomay = 4| ——2 = 6,5.10° m/s.
2 m
, . _ he mv,
b) Ap dung cong thirc Anh-xtanh: . At ——1"~"L = A +el),
he : .19
= A = - e, =3,048.107" J = 1,905 eV.
. LG PP P
¢) Taco: Iy, =N.e, voi N = il mfe Iy = he = 0,64 A.

2
=
9



o . I . I\
LY. Giai: Ap dung cong thue Anh-xtanh: hi CALVOT el

=

4

Suy ra: A hl-ell, 01101 - 2.5¢eV

- . . LS "
Buae song gion han 2., cua kim loar 7, N 197 pm.
Khi chica dong thon hai bace xa O dpun va 0.6pam thi bace xa thir nhat O, o
co the pay duoce hien trgnge quang dien. Dong nang ban dau cuc dan cua

my,

clectron o |y = e hM-A=9610" 1.
1.20. Giai

 he 2 (he 5

a) f - X 0.5pm. ) Vg = / lL - ,\] x 5.84.10" m/s.
d VmliX
| .

a)N = : - 1.88.10"" électron/s.

mv: , I { he
b) "l = A = ¢ ,\y 5 IN.

o el N

1.21. Giai
¢) Ap dung cong thirc Anh-xtanh lan luot cho hai buce xa 2. 2> ta duoc:

‘I;E: = ELL'L -{-A:. L\l]]-t ‘,.\
i 2
he =
}_ = .n]\_:.l'_""_‘_ i A = cl]: t A
LB 2
o hc hL‘ C.{Uw- l_]|].}\.|{}~.1 EF ]
1 e em—— —_ - = 5 = = E, i :
Ia do: N A, e(U,-U;)=h e~ 1) 6.62. 101 5.
h : hc
Suy ra: A = ‘f -eU, =4.02.10"). 2 = ';:L: ~ 0.494 pum.

b) Ta thay A: < Aq vay co hién tuong quang dién.
N T P P _Ph o
SO photon dap vao catot moi gidy @ N, "k T = 6,25.10 " photon.
¢

%
I a - P - l Vo
SO électron bt ra khoi catdt : Ne = = 1.25.1 0'“ électron.

1.22. Giai: a) Ap dung cong thirc Anh-xtanh cho hai bire xa do (voi v, = 2v)):

o I g =t s
A 2 ' 2
vOi 2, 0405 pm 2 > = 16.10" He.
h

SuyraA = 3

ﬁ—r,] =310
T

|

-

; > mv- hc
Ky hi¢u AU, 14 do tang hi¢u dién the ham va bict el = =5~ [ taco el = 3 A
< |
X h e
= e(Up + AUy) = hfy - A, Suy ra AU, =7 [f, ——]| = 3,56 V.
I
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A a > . n T+ _aa [bl ,
a) SO €lectron ban ra tir catot moi giay : n = ?' =5.10" hat.

S photon tdi dap vio catot: N = ﬁ = 10" hat (H 1a hiéu suat lromg tir, H = 5 %).

he

Cong sudt buc xa : P, = X
|

=0.49 W: P, =N.hf; = 1,06 W.
2
: s i m :
1.23. Giai: a) Dong ndng cua électron den doi catot E4 = __2v =eU =3,2.10").

; el
b) Tan s6 cyc dai cua tia Ron-ghen: hf,,, = Eq=eU = f,w === =48, 10"® Hz.
16

b) Cuong do dong di¢n qua ong Ron-ghen: 1 —Etl 60 mA.

2. BAI TAP TRAC NGHIEM
a) Ndng lugng phéton, gm'r: han quang di¢n, cong rhoat
¢ 6.625.10% x 3.10°

— .20
1.24. Tra loi: Chon B. € =h.f= hJL 059 X10° =33,686.107"°J.
£x337.10"°J~2,106eV =~ 2,10eV
1.25. Tra loi: Chon 4. 9.10% 1.26. Tra lori: (é.'hgm C. 0,32mA
_he he 6.625.10™ x3.10° g
1.27. Tra Woi: Chon D. A = x == 54816, Io-w =5,00.10"m = 500nm

1.28. Tra loi: Chon B. Cong Ih%at cuaaelectron ra khoi kim loai :
_hc  6,625.10™3.10 5 B
= = 03106_ =6,625.107" ) = A =4,14eV.
1.29. Tra loi: Chon A. 1,88¢eV " 1.30. Tra loi: Chon B.
hc 6,625.3.10° B
Ao_lo_o’gs-lo-ﬁx|‘6.10j9_|307zl3ev
1.31. Tra loi: Chon A. Gidi han quang}dlcn cua vonfram dugc tinh theo cong thirc:
_hc _6,625.10 “3 10 - 027

he 662510 x 3.10°

1.32. Tra l&i: Chon A. A—‘i:— 248]091610W 5,008 = 5eV

he  6,625.3.10%
133, Tra loi: Chon 4. Ao =5 = 046 1™ = 2.70.10%m = 2,7um

1.34. Tra loi: Chon C. Ay = ‘I}\E =0,5um.

) |
1.35. Tra 1&i: Chon D. A =f =723.10")=452eV.

b) Céng thirc Anhxtanh .Vin téc ban ddu cia quang électron
he | 3
1.36. Tra loi: Chon D. Tir cong thirc Anhxtanh ta c6 cong thoat : A = sy

Y ) max
6,625. 10“‘3 10° 1 )
=T 054610° 2110741107 = 2,88.10 ).

2
1.37*. Tra Wiz Chon C. Taco %= ot m;.
1

(1)

MAA



. he mv " he
laco —=A+ — -~ = A+ 16 (2)
’ 2 1.2A, 2

Chia(1) cho (2) ta tinh duge A va ap dung cong thire A = -.E => A, = 042 um.
A

1.38. Tra loi: Chon D. Theo cong thic Einstein !:E =A%+ E\‘,i_
= Edumas =~';£ -A=38.10").
1.39. Tra loi: Chon D. Ta co hf:-llﬁ=A+ Woma -Suy ra:
Wonn = TC.A = h—c-w'E=—h-°—(;_,-z)= 6.625.10" J.
A S SV

L] = % - & h ] 2 h
1.40. Tra l6i: Chon D. Ap dung cong thirc Anh-xtanh : == mv, _ + x ta duoc :

A. 2 0 max )’0'
2hc ] ]
Vnma\ T e
m (N A,

2he (X, —X 2x6.6253.10
Vomae= (| |72 [ = 0T (03,10 ¢ ~0,25.107)
m [ W, 9110 "0.25.0.3.10

Vomas = 5.396.10°m/s = 540km/s

bhe 1, he
P T MV +lo ta tinh

d 2E
Ao Eg e = "“f;"“ =5 Vg = J# =2.88.10° m/s
. m

ZeU,
m

1.41. Tra l&i: Chon A. Ap dung cong thire Anh-xtanh

1.42. Tra 10i: Chon B. =3,75.10° m/s.

Vinax =

1.43. Tra loi: Chon C.
¢) Di¢n dap ham
2

1.44. Tra 16i: Chon C. Ap dung cong thirc Anh-xtanh: hf = % + A, voiel,= *mv%"-
Suy ra: A = hf-eU, = 6,624.10.2,2.10" + 1,6.10"".6 = 4,975.10"°J

o Sk - . hc
Budce song gidgi han A cua kim loai @ 2, = = = 0,399 pum.

A
Khi dncu dong thoi hai bire xa 0.35pum va 0,6pum thi chi bire xa thir nhat 0,35um
¢6 thé pay dugce hién tuong quang dién. Ddng nang ban dau cyc dai cuia électron:

£, = Tﬁ_‘;"m hf-A=x5.678.10"-4.975.10" =0.70310" J.

L

- )
o B G , . MY 2eU, 5
1.45. Tra loi: Chon C. Ta ¢o: ———-_)’ 2 =eUp = Vomax = (J—— =6,5.10" m/s.

P4 m
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he

1.46. Tra loi: Chon 1. Taco: 2, A 0,565 pum.

S TR : : : C(]!1+’\ N
1.47. Tra loi: Chon D. ht el v A -t N 6.279.10"" 11,

. ¢

Viay A i 0,478 pum.

1.48. Tra loi: Chon 8. Khi roi 2,. hicu dién the ham U, ting theo cong thice :
mv’ : .
cl‘[ll'_ _}IH1 TU\I’.‘III.\l ':’l.n - \u nl I 7V

1.49*. Tra loi: Chon D.
Ap dung cong thirc Anh-xtanh cho Imi birc xa do (vai v, = 2v) :

] 2
he _ my; EA ht«—4m\ ok
A 2
voi A, = 0,405 um ; £, = 16.]0””1,.
h [4¢ 19
SuyraA=5|——-f,| =3.107" J.
AL
_ & o cn e P - myv’ . he
Ky hi¢u AU, la d¢ tang hi¢u di¢n thé hiam va biét ¢Uy, = =5~ . taco ¢l = }‘ -A
&L 9
l -
= e(U),, + AU,) = hfy - A. Suy ra AU, —:‘ [f_, ﬂ{—] ~3,560 V.
Ny
1.50. Tra loi: Chon D.
' P PA Ple
Taco: ly=Ne, VoiN== = == = [, == = 0,64 A,
€ he he
1.51. Tra loi: Chon C.
- X : he mv;
Ap dung cong thic Anh-xtanh : 3T A+ ——;'—‘ﬁ =A + el
. 2
:>A*T -eU, =3,048.10"" J = 1,905 eV.
1.52. Tra loi: Ch(m D. Hiéu dién thé ham U, tinh theo cong thire :
CU|. —2-—— )“ A-O
he (1 1] 6625 |0"3 10° | | 6,625 2
>Uy=—"7|—-——| = — = 3 =76V
" xt,] 1,6.107 [OISIO 0,3.10 ° ] 16 3

Dé tat ca cac quang €lectron déu bi gitr lai o am cye thi hi¢u dign thé him
(Vi - V) it nhat phdl b”mg 2.76 V.

. mv’ ’Ll
1.53. Tra loi: Chon A. Tacod: el = — 2 Vo 7 % £ 6,6.107° m/s.
2 m
Ap dung cong thire Anh-xtanh:
he he
% S A # ““’;m" =A+eUy=> A= -cly = 18V,
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d) Dong quang dién bio hoa

.54, Tea i Chon CS6 Electron duoe giai phong trong moi gidy
N % 210" Glectron’s.
Nen cuong do chum sang bue xa tang Ien n lang thr Nocang tine o by (thanh
NN ) v cuong do dong quang dien bao hoa te e vor curong do chium bHue va

LSS Traloi: Chon B Tathay 2.0« 2. vay co hign tuong quang dien

8 poome smen o m I T P P PA i -
So photon dap vao catot mor giay @ N, = = = - T = 0.25 107 photon.
' 2l £ he  he
A
s An . he )
1.56. Tra loi: Chon D. 2, = “ = 0.5um.

I 13 s
N e S 1.88.10" ¢lectron/s.

. L ’ A - £ . - T .- l'I - 1]
1.57. Tra loi: Chon D. SO électron ban ra tir catot moi gidy : n = lti =5.10" hat.

it i e : s n i i £ : s
SO photon toi dip vao catot : N = T 10" hat (vai H la hiéu suat luong tur, H =5 %).

- f, hc , :
Cong suat bire xa : Py = 3T 049 W : P, =N.hf=1.06 W.
“
1.58. Tra loi: Chon B. Tinh hiéu suat luwgng tr cua hiéu img quang dién.
Khi chicu chum anh sang c¢o bude song A vao bé mat catot cua té bao quang
5 X, R T e i oo 5 3 2 x.
di¢n, nang luong moi photon la g = P SO photon dap vao catot trong moi
i P Px  1.515.0.546.10"
Hay: n="7" = = . =
By~ 6,.625.10 73 10°

~ he
Goin™ la so electron bat khoi catot trong mot gidy.

4.2.10" hat

o vy :.'9-;11:E it = 1 ':bzﬁnl. = 1078 L

Taco: I, L g Voit=Isthin e = 1610 1,25.10"" hat.
v : n' _ 1.25.10% ,,

Fli¢u suat lugng tu : H = PR 0,3.10™.

¢) Buc xa tia X
1.59. Tra loi: Chon D, Cong cua hiéu dién thé tang toe cho electron bang nang
lrrong cua photon tia X phat ra, ta ¢o:
h.c 6.625.10"" x 3,10

- - = = 4 el 3
U= e 1.6.10"7 x0.05.10” 2.48.10" = 25kV
- 9.875.10%
1.60. Tra loi: Chon A. W = N-hTC =2,10" l—%n}'o_ =397x4)

e e s v A . A w . . v s A 2

C/ue y: Chiovai phan nghin so électron nay tao duge tia X, tire la hau het
nang lugng cua cac ¢lectron chi ¢o tac dung lam nong doi am cyre.

1.61. Tra loi: Chon 5 Nang luong mot €lectron tao thanh mdt luong tir nang luong birc xa

. he . 6,625.1073.10°
Ron ghen el = hf'= &.Suyn} A= L. I. ? '9,,, =0,6625.10"'m
A Ue 18.75.10.1,6.10
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1.62. Tra loi: Chon B. Goi | 1a khoang cach tf)i da ma électron co the di duge cho

den khi dirng lai, khi do ta co: 2a|l. = , trong d6 gia tdc a = — = Y

IT'I AX n

ap s T oo psrnne vsan

2eE

§ B o T T ' T, I,
1.63. Tra loi: Chon C. D6i vai tia X ¢ bude song ngan nhat, thi dong ning 5 mv-

g % x i : ; he |
cua électron chuyén hoan toan thanh nang lugng € = S, cua photon. Do do:

he 1 2he  2x6,625x3.10™ ,

2 amy VBN 9\] ek (‘6 0y - 1,213.10""'m = 120.10""'m
1.64. Tra loi: Chon . 20,00 kV.

Nang Il.r(mg mat €lectron tao thanh mét lugng tir nang lugng birc xa Ren ghen

310
el)= hf*—f SuyralU= L e 6,625.10 =2.10"V

Ae  6,21.107".1,6.107"

1.6S. Traloi: Chon A. Tinh cuong do dong dién qua dién tro
Dién thé cuc dai cua dién cuc xac d;nh boi:

| my>
e.Umax = 5 mv:_ = Umax = —m&
2 2e

Coi dién thé dat bing khong thi dong dién qua R la:
oUo Une o mvi, _9,1.10"(6.28.10")°
°" R~ R~ 3er 2161071210

=1.02.10* A

Chia d@é 1. THUYET BORH, QUANG PHO CUA HIDRO
IL.LBAI TAP AP DUNG
2.3. Traloi: Chon C. Hf = llf-rEz E,= -0,85+13,6=12,75¢V.

he 662510“310“
E -E, 12,75.1,6.10°"

2.4, Tra loi: ChQn A.0,1027 pm.

Tir cong thire hf:.hE- =E,-E; = E~h—c => A =0,1027 um
u

i2 & !
Tra loi: Chon D. Nhimg quy dao luong tr clcclron trong nguyén tu hidro
lI'Il}__ vOi cac nang lugng tir thap dén cao la @ K. L. M, N O, P Bude song
cua cac vach quang pho tng voi cie su thl_\tl] clectron tr quy o no sang
quy dao Kia la nhu sau:

2.« = 0.0940pum: P> K

Ay=00952um: O - K

L =0.0975um: N o> K Day I :iman

2= 0.1029pum: M -5 K (vung (e neoai)

AM=00220um: LK

Budc song 2., (mg vai su chuyén N - |

=0,0974.10°m = 0,0974 pum

r
n
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B ARt sl s AAx 00,1220, 0,0957
| heo tién dé thir hai cua Bo ta duoc: A, Rer X T 0.1220-0.0957
Agm = 0.4855um
2.6. Tra loi: ( ‘hon A. Nhimg quy dao lugng ur €lectron trong nguyén tr hidro lrnb
vai cac nang luong tir thap den cao la 0 K, 1. M. N, O, P... Budc song cua
ciac vach quang pho tng vai cac su chuyén électron tir quy dao no sang quy
dao Kkia la buoc song 2, g voi su (.Im}f.n Mo L
Theo tién d¢ thir hai cia Bo ta suy ra
AA, 0,1220.0,1029

p SN Lo S . 5§72
/4o }u. }P '(l I:z{'} ” ]On'q = }dn 0.6- 7 }.lm
2.7. Tra loi: Chon (. Vach H, va Hy tmg vai su dich chuyén cua €lectron tir quy
: 2 o A . , he hC
daoM e L vatrNve L. Taco: hf, = 3 T EM-ELV va hf, = A ENCEL
(] ﬁ

Vach dau tién co buoc song dai nhat trong day Pasen rng voi su chuyén
cua ¢lectron tir quy dao N vé M :
he
hfi =2~ =ex-em=(en- 1) - (Bm - 1),
|

. hc¢ he he I I
B30~ e ke T & B R
2.8.Tra loi: Chon B.
Nhirng quy dao lugng tir €lectron trong nguyén tir hidrd (rag voi cac nang
lugng tir lhap dén cao la : K, L, M, N, O, P... Budc song cua cac vach -
quang phd img véi cac su chuyén électron tir quy dao no sang quy dao kia

la nhu sau: As=0,0940pm: P> K
Ay = 0,0952um : () —> K
ha=0,0975um: N K Day Laiman
A =01029um: M > K (vung tir ngoai)
Budc songAgam tmg voi su chmm O-L
he

Theo tién dé thir hai cua Bo: hi‘_ﬁ N =Lkp-E W= = [ P Ei + E~ Ek
q

" y i % X he
Mat khac ta lai ¢6: Eq - E; = hfijuam = N

MAy 0,1220.0,0952
l-.h.lm = }\ }:1 o7 0.1220 - 0 0952 = A'lhllll = 0,4334“"1

DE KIEM TRA DE NGH] CHUONG VII
Thai gian 45 phat

1. Tra loi: Chon D. phu thudc ban chat kim loai lam catot va budc song anh sang
kich thich.
2.°Tra loi: Chon C. LA = he
3.Fra doi: Chon A. B va C sai, vi hai mire t6i thiéu dé cap trong dé khong t6n tai.
1) sl vivan 1o¢ ."i_\-' durge got la “van toc ban dau cuc dai”
4.0 boi: Chon (. S5.Traloi: Chon B.



6. Tra loi: Chon €. Dai luong A, = A Bo la bude song gioi han cua kKim loai. Day
’

la mot dai luong dac trung cho kim loai dugce sur dung lam catot trong thi
nghi¢m ve hign turgng quang dign, no ty I¢ nghich vai cong thoat A cua
électron quang di¢n thoat khoi mat kim loai do.
: . I
7. Tra loi: Chon C. 8. Traloi: Chon C. hf- A = 5 mv

Janax

9.Tra loi: Chon B. Trang thai ciia mot nguyén tir kém bén vimg, vi nguyén wr coO
Xu Ium'ni, bire xa mot cach tir phat. Sau khi bire xa, nang lugmg cia nguyén
tr giam, nén no phai chuyén sang mot trang thai co nang lugng thap hon. O
trang thai co ning luong llmp thi nguyén tr kho mat nang lrong hon, tire 1a
bén virng hon.

10.Tra loi: Chon C: binh plurvrn&. cuia cae sO nbug,cn licn tlep

11.Tra loi: Chon D. Day ciing 1a mot tién dé caa Bo vé hap thy.

12.Tra loi: Chon D 13. Tt'.l Icrr Chon A.9.10™

hc 6.625. m” 3.10%

a 248107 |610W 3,008 = 5¢V

15. Tra loi: Chon D. Cong thuce gioi han quang dign
I he  6.625.'0°3.10°
B S g 905500 - 1‘,, =0,66.10° m = 0,66 um.
A A 1,88.1,6.10

14.Tra loi: Chon A A =

16. Tra loi: Chon D. Ta co hf = —I;—Cl =At+ Wpua .Suy ra:

Wl)maxz E'A“ h_c'*I‘E_ill!i‘()\. 'A) =6,625. l(‘

A AoA
17. Tra loi: Chon D. Khi dong quang di¢n trigt ticu hoan toan thi cong cua di¢n truomg
ham c6 gia tri bang dong nang ban dau cyc dai cua électron quang dign.

0

h e , W
W[)max = _lc' = A Ilr da}" ta cO lelull = de;!\ = Uh = "_dmi'_“‘ = 2.37V
¢
P PA PA
18. Tra loi: Chon D. Taco:ly,=Ne, vOIN=— =77 =3 |, = =L . 0,64 A,
€ he he
T ...LU
19. Tra loi: Chon B. v, = = 3.75.10° m/s.
m

20. Tra loi: Chon B.

Giai: Nhirng quy dao lugng tir ¢lectron trong nguyén tir hidro tmg von cie nang,
luomg tir thap dén cao la DKL MUN, O, Po Bude song cua cac vach quang
pho g vai cac sur chuyen ¢lectron tir quy dao no sang quy dao kia . Budc
SONZAcpam NG vOi sirchuyén O -> L

he

Theo tién dé thir hai cua Bo: hf = o Ep-Ex=Ep-LE, +E -Ex

) L . . he
Mat khac ta lai ¢o: Eo - B = higum = <

y LM 0.1220.0.0952
whan s« dg 0,1220 - 00932



Chuwong VIII. VAT LY HAT NHAN
Chu dé I. CAU TAO HAT NHAN

I. BAI TAP MAU

« MM
“Paichi g, Ph

Hay chi ro trong mor hat nhan ay ¢o bao nhicu proton notron, nuclon.

C ho ¢ac hat nhan phot pho (P urani 3 U L poloni

s

= e i & ; % ik ; = : = i
Giai: Hatnhan (P co 15 protonva 31-15 — Tonotron : 3 Inuclon.

| 4

Hat nhan 5" Uco 92 proton va 238 -92 = 146notron : 238nuclon.

- R [l . a . i % .
Hat nhan ;" Po ¢o 84proton va 210 — 84 = 126n0tron . 210nuclon

- LT
Hat nhan _,

b

Pb ¢o 82 proton va 206 -82 = 1 24notron ; 206nuclon
< i . & L. % . AR -
Bict so Avogadro 1a 6.02.10° /mol, Khoi luong mol cua uram 5, (7 la 238

)

: - - X8y g
g'mol. So notron (notron) Ian. [19 gam uranm ), (. la

Gidai: SO nguyen wr trong 119 gam “Ula N=6.02.10"".119/238 = 3.01.10""

1.3.

MGi hat nhan nguyén tir U chira 238 ‘J" = 146 notron

SS notron (notron) trong 119 gam urani ” U la: N, = 146.3,01.10™" = 4,4.10"

Cho phan tmg hat nhan Cho biét tén goi. sd khdi va so thir tu cua hat nhan X
‘B+X >at+|Be

A

Giai: DOV voi phanimg: "B+ ) X - JHe + | Be

Ap dung cac dinh ]u;_‘nt bao toan so khdi va bao toan dién tich, ta co:
I0+A=4+8=>A=2
5+2=2+472=1

Vay X la hat nhan doteri ; D.

II. BAI TAP AP DUNG

1.4.

1.5,

Cho phuong trinh phong xa: ;)" Po -» a + j X. Hat nhan X ¢o:
AZ=85LA=28 RZ=8A=210C Z=82. A=2061)Z=85 A=210
Hat nhan ['C phong xa'B3 . Hat nhan con dugce sinh ra ¢é

A. 7 proton va 6 notron B. 7 proton va 7 notron
C. 5 proton va 6 notron . 6 proton va 7 notron

Chu dé Il. S PHONG XA

I. BAI TAP MAU

2.1.

Chét phong xa poloni 5,° Po phat ra tia phong xa o va bién thanh chi e Pb.
Biét chu ky ban ra cua poloni la 138 ngay.
a) Tinh d¢ phong xa ban dau cua | mg polum va do phong xa cua nd sau
17,25 ngay; 34,5 ngay; 69 ngay va 276 ngiy.

b) Bi¢t ring ban dau khoi lugng cua khoi chat poloni Ia 10 mg va say 6624
gir 40 phong xa cua khoi chat poloni do bang 4,17, IH liq Dua vao cac dir
li¢u do hay xac dinh I\hm lrgng cua mot hat a va sO A-vo-ga-dro, gia dinh
ring ban dau chua bidt cac so licu nay.

25



Gidi
, 0,693
a) D¢ phong xa ban dau cua | mg poloni: Ho = AN, = T %
Voi T =138 ngay = 138.86400s; A=210;m=1mg=10"g.
= Hy = 1,67.10" Bq.

H,
Do phong xa cua né sau thai gian t: H = Hee ™ = —2,
2I
138 T
Sau khoang thoi gian t; = 17,25 ngay = 8 "%
|
H=H,2 * ~1,53.10" Bq.
138 T
Sau khoang thoi gian t; = 34,5 ngay = i
H
H=—"=~14.10" Bq.
24
5 i . 138 T
Sau khoang thoi gian t; = 69 ngay = ';— =T s

H
H=27 ~4,2.10" Bq.

b) Sau thoi gian t = 6 624 gio = 276 ngay 2T, tirc 1a sau hai chu ky ban ra thi
khdi lugng cua khéi chat poloni con lai bang

10
LW .

2T
S6 hat nhan poloni con lai 1a N (c6 trong 2,5 mg) lién hé vai do phong xa H
theo hé thirc H = AN. Suy ra: ,
_H_ HT 4,17.10".3312.3600 % .
N = 2 = 0.693 - 0.693 =~ 7,17.10" hat nhan

A - - - W . m .y ¥ |
Tir d6 khoi lugng ciia mét hat nhan p6loni 1a: mp, = N~ 3,49.10  kg.

, m 4 ;
Biet—* = 370 12 tim dugc khoi lugng ciia mét hat a

Po
Mg =57 -Mro = 6,65.10° *ke.
Trong 2,5 mg poloni cé N hat nhan. Vi vdy, trong | mol p6loni tire 210 gam

7.17.10%.210
poloni co s6 hat nhan la: 75107 <O 02.10°* hat nhan. Do chinh la sb

A-vo-ga-dro.
2.2. Hatnhan ;' C 1a mét chat phdng xa, né phong ra tia B ¢ chu ky bén ré 1a 5600 nam

a) Viét phurong trinh ciia phan (ng phén ra.

b) Sau bao lau lugng chat phong xa cua mdt mau chi con bang Tg lugng chat

phong xa ban dau cua mau do?

ro
"
ro



¢) lrong cay ¢Oi ¢ chat phong xa |*C . Do phong xa ctiia mot mau go tuoi va
mot mau gfm co dai d‘é ch‘ét cung khoi luong lan lrot la 0,142 Bq va 0,121
Bq. Xac dinh xem mau go ¢o dai da chét cach day bao lau?
Giai
a) Phuong trinh cua phan img phanrala: ['C > + X
hay LCole 40X
Ap dung dinh luat bao toan sé khdi va bao toan dién tich ta co:
14=0+A>A=14
6=-1+Z->2=17
Nhu vay hat nhan X chinh 1a hat nhan nito ['N .
Vay ta co phuong trinh: [*C »"¢ +'N
m |

b)Taco: m ZE’%" —> " =30T
. 2I. mO 2[-

; N~ m 1
T'heo d¢ bai: - ¥
| | I t
suy ra §m=E=2—4—>? 4 >t=4T
va t=4.5600 =22 400 nam

) o ,
Vay sau t = 22400 nam lugng chat phong xa chi con béngﬁ lugng chat

phong xa ban dau.

¢) Sau mot thoi gian bang mét chu ky ban ra T thi s6 hat nhan phong xa ' C
giam di chi con mgt nua. Do d6 cur sau thoi gian T thi d6 phong xa cua mau
gd c6 dai chi con béng nura do phong xa cua mau gob nrm Ky hiéu t la

khoang thdi gian ma mau gb cb dai da chét ta co: H = Hpe ™
voi Hp = 0,142 Bq; H=0,121 Bq.

H
Tirdo: At=In HU In & 142;—1 n(1,174) = 0,1604
v g 0.1604 _ 0.1604.T _ 0,1604.5600

A 0,693 0,693
hay t=1296,29 = 1296 nam.
Mot lugng chat phong xa radon (**’Rn) c6 khdi lugng ban dau mg = | mg.
Sau 15,2 ngay thi 4 phong xa cua n6 giam 93,75 %. Tinh chu ky ban rd T
cua Rn va d phong xa H cua lugng chat phong xa con lai.

' Giai
Khoi lrgng radon phong xa con lai sau t = 15,2 ngay la:
_ my 6 25m0
m I Lt * t
= 16 :>2T = 16:>T =4
t
Vay: T = rie 3,8 ngay.



: _ - m
SO nguyen tu radon phong xa con lai sau t = 152 ngay la: N = A Na

0,693 m
Do phong xa H caa lrong radon con lai la: H = AN = —t A N..
. 6,25 , X
Voim =55 10 ‘2. 1=3886400s. Tacd: H=x3.6.10"Bq.

2.4. Mot chat phong xa ¢o chu ki ban ra T = 8 nam, ¢ khdi lugng ban dau 1kg.
Sau 4 nam, lugng chat phong xa chi con

' g

kg. B. 0,8 kg. C. 0,75 kg. D. T kg.

Tra 10i: Chon A. Ta co m = Sau 8 nam, khoi lugng giam 2 lan,
Vay sau 4 nam, tirc 1a mot nira cia T, khoi luong giam 2'7 =42 = 1,414

; I 2 l 414
lan, tire 1a chi con \F’ \/_ 5 =0.707 = 0,7kg.

-

s

2.5. 1g cacbon lll’ nhién co do phong xa chung 2.8Bq. la do ¢o chia dong Vi
phong xa C", ¢o6 chu ki ban ra 5600 nam. Néu g cacbon cua mot co vat
bang gb co do phong xa 0,713q, thi téi ¢o vat do la:

A. 22400 nam. B. 2.800 nam. C.11.200 nam.  D. 44.800 nam.
Traloi: Chon €. Dé ¢ do phong xa giam 2 1an can | chu ki T = 5600 nam;

dé giam 4 = 2° lan can 2T, d¢ giam 8 = 2" lan, can 3T, vén véan. Vi 0,7 =728,
tirc 1a do phong xa giam 4 lan, nén can 2 chu ki tirc 1a 5600 x 2 = 11200 nam.
2.6. Dong vi phong xa dong 5% Cu c6 chu ki ban ra T = 4,3 phut. Sau thai gian

t = 12,9 phat, d6 phéng xa ciia dong vi nay giam bao nhiéu %?

A. 85 %. B. 82,5 %. C.87.5%. D. 80 %.

Tra loi: Chon C. Sau thoi gian t = 129 phat = 3T. S0 % d¢ phong xa giam:
H,-H H

% = % =|1-— 1100 % =
p“o H‘. [ H ] 0

o

= (1 - &¥*Y100% =11 - "™)100% =
4 700
= (1 -27)100% = ¢~ % = 87,5 %.

2.7. Mot chat phéng xa co chu ki ban ra 1a T. Ban dau c6 80 mg chat phong xa
nay. Sau khoang thai gian t = 2T, lwong chat nay con lai la
A. 20 mg. B. 10 mg. C. 40 mg. D. 60 mg.
Tra 10i: Chon A. 20 mg
Sau moi chu ki ban ra chat phong xa con lai mot nira, vay sau chu ki thir hai,
" con lai 1/4 tirc la 20g

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
2.8. Poloni ;,°Po la nguyén té phong xa a, né phong ra mot hat a va bién doi
thanh hat nhan con X. Chu ky ban ra cua poloni 1a T = 138 ngay.
a) Viét phuong trinh phan (rng. Xac cinh cau tao, tén goi clia hat nhan X.
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b) MOt mau polont nguyen ch it co khoi luong ban dau 0. Olg. Tinh do phong
xa cua mau chat wén sau 3 chu ky ban ra. Cho bi¢t 86 A-vo-ga-dro
Ny 6.023.10°7 nguyén tumol.
¢) Tinh t s6 gitra khoi luong poloni va khdi leong chat X trong mau chat trén
sau 4 chu ky ban ra.
2.9. €6 bao nhicu hat 3 duoc giai phong trong mot gio i 1 microgam (10 ° g) dong
Vi l",' Na. biét rang dong vi do phong xa 3 voi chu ks banra T -~ 15 gior,

2.10. Chat phong xa poloni .} Po phong ra tia « va bi¢n thanh chi w Pb. Dung
mot mau poloni nao do sau 30 ngay ngudi ta thay ty so6 khoi luong cua chi
va khoi luong poloni trong mau 1 0.1595. Tim chu ky ban ra cua poloni. biét
phuong trinh phan (mg ¢o dang: 'Po—> He+ “Pb. Tinh khoi luong
poloni ~'"Po ¢o do phong xa 1 Ci.

2.11. Co 1.5.10" hat B duoc giai phong trong mot gior tir dong vi ]:1' Na, biét rang
dong vi do phong xa [} voi chu ky ban ra T — 15 gio. Tinh khoi lugng ban
diau cua Na.

2.12. " ™U phan ra thanh “"Pb vai chu k\ ban ra 1 = 4. -17 10" nam. Mot khoi da
duoce phat hién ¢o chira 46.97mg - ll va 2.1 »‘nm;, “Pb. Gia su khoi da lic
ma1 hinh thanh khong chira nguy én to chi va tat ca luong chi ¢o mat trong do
déu la san pham phan rd cua ° *U.Tuéi cua khdi da hién nay 1d bao nhiéu ?

2. BAI TAP TRAC NGHIEM

2.13. Gia su sau 3 gio phonl. xa (ké tir thoi diém ban dau) s6 hat nhan cia mot
dong vi phong xa con lai bang 25 % s6 hat nhan ban dau. Chu ky béan rd cua
ddng vi phong xa do bang
A. 2 gio. B. I gio. C. 1.5 gio. D. 0,5 gio.

2.14. Chat phong xa i6t 'l ¢6 chu ky ban ra 8 ngay. Luc dau co 200g chat nay.
Sau 24 ngay. sd gam i6t phong xa da bi bién thanh chat khac 1a

150g. B. 175g. C. 501, D. 25g.

215 lal thoi diém ban dau nguoi ta co 1.2g H“ Rn. Radon la chat phong xa co

chu ky ban ra T = 3.6 ngay.Do phong xa ban dau cua 1.2 ;° Rn bang

A. Hy= 1.243.10" Bq. B.H,=2.134.10""By.
C. Ho = 7.241.10"Bq. D. H, = 8,352. m“’nq

2.16. Chu ki ban ra cua 5Sr 1a T = 20 nam. Sau 80 nam, s phan tram hat nhan

con lai chua phan ra bﬁng
A, gan 25 %. B. ;:ﬁn 50 %. C.gan 12,5%.  D.gan 6,25 %.
217, My phan ra thanh 2%pb véi chu ky banra T = 4,47, 10” nam. Mm khoi da dugc
phat hién c6 chira 46 97mg U va 2,]35mg, *®ph. Gia sir khdi da lic méi hinh
thanh khong chira nﬁl,uyen to chi va tat ca luong chi co. mél tron ng do déu la san
pham phan ra ctia *"U. Hién tai ty I¢ giira s6 nguyén tr " "U va *Pb la
Al B. 21. C. 20. D. 22.
2.18. Chéit phong xa Poloni 2Py ¢o chu ky ban ra la 138 ngay. Tinh luong Py dé ¢6
do plu’mg xa 1 Ci.

A. 10" ngu\cn tr. B. 63.6.10'° nguyén tir.
'B.50,2.10 nguyeén tur. D.30.7.10" nguyén tir.
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2.19. Mot chit phong xa co chu kibanra T = 30 ngii), thi o hang sé ra la
A:27.107%7.  B.2.7.10°" €.2,7.107 0. 27307,
2.20. Ban dau mot mau chat phong xa nguyen chat co khm lugng m,, chu ky ban ra

cua chat nay la 3,8 ngay. Sau 15.2 ngay khéi lugng cia chat phong xa d¢ con
lai 1a 2,24g. Khoi lwong m, la

A. 5,60g. B. 35,84 g. C. 17928 D. 8,96 g.
2.21. Tai thoi diém ban dau ngudi ta c6 1,2g ;,° Rn. Radon la chat phong xa ¢6
chu ky ban rd T = 3,6 ngiy.Sau khoang thoi gian t = 1.4 T s6 nguyén tir
22 Rn con goi la bao nhiéu?
A. N=1,874.10". B.N=1,234.10"". C. N = 3,255.10°". D.N = 2,465.10".
2.22. Mét ngudn phong xa c6 chu ky ban ra T va tai thoi diém ban dau ¢ N, hat

] , : . . I . : - .«
nhan. Sau cac khoang thot gian 5, 2T va 3T, so hat nhan con lai lan lugt

bang bao nhiéu?
ale NNy o N, N N, No Ny Ny Ny N,
24" 9" '\E‘2 8- r22 g H"

’ \/*' 4
2.23. Sau | nam lugng mot chat phong, xa giam di 3 lan. Vay sau 2 nam lugng chat
phong xa dy con bao nhiéu so voi ban dau?

AL B. .. c. L D. .
3 6 9 6

'Cha dé Ill. PHAN UNG — NANG LUQNG PHAN UNG HAT NHAN
I. BAI TAP MAU

3.1. 1. Xac dinh hat X trong cac phan tng sau day: ,’F +p— O+ X

Mg+ X—iNa+a
2. Cho phan (g hat nhan: )]Cl+X — [Ar+n
a) Xac dinh sb khéi, nguyén tir s6 va tén goi hat nhan X.

b) Phan g d6 toa ra hay thu nang lugng. Tinh d6 I6n cua ndng lugng tha ra
hay thu d6 theo don vj jun.

Cho biét: m(Ar) = 36,956889 u; m(CH = 36,956563 u; m(n) = 1,008670 u;
m(p) = 1,007276 u.

Giai
|. Xac dinh hat X trong cac phan tng. Dung dinh luat bao toan sO khoi A va
s6 Z ta xac dinh dugc: F + |H— °O+ He
Mg+ H—"Na+ iHe
2. a) Xéc djnh s6 khéi, nguyén tir s6 va tén goi hat nhan X.
VCl4+ H—Ar+(n
Hat X co Z =1, A =1, d6 14 hat proton.
b) Phan irng d6 toa ra hay thu nang lugng. Tinh d¢ 16n cua ndng lugng da ra
hay thu d6 theo don vj jun.
M, =m(C/) + m(P)= 37,963 839 u
M =m(Ar) + m(n)=37,965 559 u
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3.2.

3.

lathay M > M., : phan (mg thu nang luong.
1) lon cua nang lugng thu: Q (M - M, )e” = 0,001 720u.¢
Q= 1.60132 MeV = 2.56.10 :

X ¢t phan amg phan hach urani * U ¢o phuong trinh:

o U4+n— M, + 0 La+2n+7e¢
[inh nang luong ma mot phan hach toa ra.
Cho biét: m (U) = 234,99 u: m (M,) = 94.88 u: m(L.a) = 138.87 u. Bo qua
khoi lurong €lectron.

i

Giai
Taco Q == (Mn et M)C:
vaoi Mg = m(U) + m(n) = 234,99 + 1,01 = 236u
M =x~m(M;) + m(La) + 2m(n) =235.77u
Tirdo: Q=0.23uc” =214 MeV.
f)('mg vi phong xa coban 5 Co phat ra tia 3 va tia y voi chu ky ban ra
I = 71.3 ngay
a) Hay cho biét thanh phan cau tao cua hat nhan nguyén tor coban nhu thé
nao? Tinh d¢ hut khoi va nang lugng lién két cua hat nhan coban. Cho biét
m(Co) = 55,940u.
b) Hiy tinh xem trong mot thang (30 ngay) luong chat coban nay bi phén ra
bao nhiéu phan tram.
¢) Viét phuong trinh phan (g, chi rd hat nhan con cta phan (ng.
Giai
a)Taco:Z=27:A=60=>N=A-7=33.
Hat nhan coban ¢6 27 proton va 33 notron.
Do hut khdi: Am = Zm,+ (A = Z)m, = mij,
VOl My, = 55,940u: m, = 1,007276u ; m,, = 1,008665u. Ta tinh dugc do hut khoi :
Am = 4,542397
Ning luong lién két: AE = Am.c’ 42289 MeV = 6,766.10 """ J.

_ N . In2 0,693 4 .
b) Lugng coban con lai: m = mge ™', vai A =T T30 = 9,72.10 ngay :

- ’ - . . m - -9 .72 Y30
Sau mt thang luong coban con lai: b e g PRIN £0.747=74.1%.
0
Phan coban bi phan ra sau mét thang : 100 % — 74,7 % = 25.3 %.
¢) Phuong trinh phan tmg % Co -» S X + ° e + hf
Ap dung dinh luat bao toan so khoi va bao toan dién tich ta co: Z = 28 ;
A = 60. Day la hat nhan % Ni.

. . v a + 00 60 . ]
Phuong trinh phan img day du: 5, Co — 53 Ni+ " e + hf

3.4. Cho phan ung hat nhan : | Be+ H— X +‘Li

Hat X ¢6 thé 1a hat nao trong cac hat sau ?

A. Triti. B. Proton. C. Héli D. Dotéri
Tra loi: Chon C.

Dinh ludt bao toan sb khoi: A=9+1-6=4

Dinh luat bao toan dién tich: Z=4+1-3=2

Viy X la hat nhan jHe.



3.5. Cho hat nhan *'Neco khoi lugng la: 19.986950u. m, =1.)0726u:

M

m, = 1.008665u u = 931.5 MeV/c* Nang lugng lién két riéng cua *'Ne ¢o gia
tri la:
A.7,666245eV. B.7,666245 MeV. (.9.666245 MeV. D. 5.666245¢V
Tra loi: Chon B. Do hut khoi Am,, =10(m, + my)- my, = 0,17246u.
Nang luong lién két E =0,17246.931,5/20 = 7666245 MeV
3.6. Hat o c6 dong nang K dén dap vao hat nhan N dimg yén gay ra phzn img:
a+ N> P+X
Cho khdi lugng cua cac hat nhan: m, = 4,0015 u; my, = 1,0073u; m(Nyy) =
13,9992u m(X) = 16,9947 u ; lu=931,5 MeV/c’; 1eV = 1,6.10""7 J.
Phan (rng nay toa hay thu bao nhiéu ning luong ?
A.E=12,1 MeV. B.E =121 MeV.
C.E=0,121 MeV D. Mt gia tri khac.
Tra 161 : Chon B. Khéi lugng cac hat trude phan (mg: m, = m, + m., = 18,0007
Khéi lugng cac hat sau phan tmg: m = m, + m, = 18,0020u.
Do m > m, nén phan tng thu niang luong.
Nang lugng thuvao : E=(m - m,)c” = 1.21 MeV.

II. BAI TAP UNG DUNG

1.BAI TAP TU LUAN

3.7. a) Hay cho biét thanh phan cau tao ctia hat nhan nguyén tir polon, ;j’ Po nhu
thé nao ?

b) Nguyén tir trén ddy c6 tinh phong xa. N6 phong ra mét hat o va bién doi
thanh nguyén to chi (Pb). Hay chi ra cac dinh luat bao toan don giar ma cac
phan (g hat nhan phai tuan theo va viét phuong trinh phan (mg. “ho biét
cau tao cua hat nhan chi.

¢) Cho cac khéi lugng:  mp, =209,937304u ; my, = 4,001506u ;

mpy, = 205.929442u ; 1u=1,66055.10"" kg
Tinh nang lugng cuc dai toa ra boi phan tng hat nhan ¢ cau b) theodon vi J
va MeV.
10

3.8. Cho cac phan (g hat nhan: { B+ X 5> a + f Be (1)
|::Na+p—+x+nge (2)
TCI+X 50+ 2 Ar (3)

18

a) Hay viét day du cac phan (mg d6. Cho biét tén goi, sd khdi va sb thir ty cua
cac hat nhan X.

b) Trong cac phan (ng (2), (3) phan (rng nao thugc loai téa nang luonz ? Phan
ung nao thudc loai thu nang lugng ? Hay tim nang lugng toéa ra hodc
thu vao cia cac phan (g d6 (tinh ra eV). Cho biét khéi lugng tat nhén:
M, = 22,983734u; my, = 36,956889u; m¢y = 36,956563u; my, = 1.(07276u;
My = 4,001506 u; my. = 19,986950u; m, =1,008670u.

3.9. Bin hat nhan a vao hat nhan 'YN dimg yén ta ¢ phan img

a+ N> '0O+p
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BBiét cac hat nhan sinh ra cing vée to van toc. Chom_ = 4,001 5u: m, = 1.0072 u:
mr = 13.9992u: m, = 16.9947u: Chou = 931 MeV/e.
[inh dong nang cac hat sinh ra duoc tinh theo dong ndang W, cua hat «

3.10. X¢ét mot phan ang hat nhan: 1+ H > He+ n. Biét Khoi lrong cua cz'lc hat
nhan m  =2.0135uim | =3.0149u:m - 1L0087u: lu =931 MeV/ ¢’ Nang

lrong phan (g trén toa ra la bao nhicu?
e - aga s+« ’ . . ) . A . T
3.11. Chat phong xa poloni ,," Po phat ra tia phong xa « va bien thanh chi . Pb.
Biét chu ky ban ra cua polont la 138 ngay.
a) Ban dau ¢o | g chat phong xa poloni. Tinh nang luong toa ra (theo don vi
MeV) khi mét hat nhan poloni phan ra.
b) Tinh nang luong tong cong toa ra khi 10 mg poloni phan ra hét. Cho biet:
mp, = 209.9828u ; mp, = 205.9744u ; m, = 4.0026u.
¢) Tinh dong nang va van toc cua hat oo va hat nhan con.

2.BAI TAP TRAC NGHIEM
3.12. Cho hat a c6 dong nang E ban pha hat nhan nhom (| Al )dimg yén. Sau

phan g, hai hat sinh ra la X va notron. Hat nhan X la hat nhan nao trong
cac hat nhan sau :

A Lit. B. Phot pho. C.Ch . Mot hat nhan Khac.
3.13. Xac dinh hat nhan X trong phan dng hat nhan sau day: ['F+p = "O+X
L Li B. a. C. proton. D. |'Be.
3.14. Trong phan tmg hat nhan °;;Po — “5Pb + X thihat X la
A. hat a. B. notron. C. hat . D. proton.
3.15. Trong phan ing : X + JF - 1O + 1He thi X la:
A. hat a. B. notron. C. hat 3. D. proton.
3.16. Trong day phan ra phong xa “);X — “L.Y Sé hat o va 8 dugce phat ra la:
A.3a va 4p. B. 4a va 7. C. 7Ta va 4. D. 7a va 230
3.17. Nang Iugmg, nghi cua moét hal ¢6 khoi lugng m = I mgla
A.9.10%). B.9.10"). C.9.1°). D.9.10").
3.18. Tinh theo don vi eV/c’, mot don vi khéi luong nguyén tr u bang:
A. 93] MeV/c'. B.93I ker{.. C. 93] eVie . D. 9,31 MeV/c’.

3.19. Mm phan tng phan hach cua U toa ra trung binh 200 MeV. Nang luong do
g U™ toa ra, néu phan hach hét ca. la
A.8.2MJ. B. 850MJ. C. 82MJ. D. 8.5.10”.

3.20. Cho: m. = 12,00000 u: m, = 1.00728 u: m, = 1.00867 u: lu = 1,66058.10 *'kg.
leV = 1,6.10 "J; ¢ = 3.10° m/s. Nang luong téi thiéu dé tach hat nhan |’
thanh cdc nuclén riéng biét bang
A.44.7 MeV. B. 89,4 MeV. C. 8,94 MeV. D. 72,7 MeV.

3.21. Cho hat « ¢6 dong nang E, = 4 MeV béan pha hat nhan nhom (;, Al )dimg
yén. Sau phan ung, hai hat sinh ra la X va notron. Hat notron sinh ra ¢o
phuong chuyén dong vuong goc vai phurong chuyén dong cua cac hat a. Biét
m, = 4,0015 u: my = 26,974 u; m, = 29,970 u; m, = 1,0087 u. Déng ning
cac hat nhan X va Notron ¢o gia tri nao trong cac gia tri sau?
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A.E,=0.5490 MeV vaE,=04718 MeV.
B. E,=1,5409 MeV va E, = 0.5518 MeV.
C.E,=0,5490 eV vaE,=04718eV.
D.E,=0,3490¢V va E,=0.2718 ¢V.
3.22. Cho phan tmg hat nhan :; Na+p —',He + |, Ne
Biét khoi lugng hat nhan: my, = 22,983734u; m, = 1,007276u; my;. == 4,001506 u;
Mye = 19,986950u. Phan (mg trén thugc loai toa nang lugng hay thu nang lrong?
Hay tim nang luong toa ra hoac thu vao cua cac phan img do (tinh raeV)?
A Thu nang lugng : AE = 1,38 MeV. B Thu nang lugng : AE = 2,38 MeV.
C Toanang lugng : AE = 2,38 MeV. D Toa nang lugng ;: AE = | .38 MeV.
3.23. Nguyén tir poloni ;,” Po c6 tinh phong xa. N6 phong ra mdt hat « va bién doi
thanh nguyén t5 chi (Pb).Biét: mp, = 209,937304u; my.= 4,001506u;
mpp = 205,929442u; lu = 1,66055.10 kg. Nang lugng cuc dai toa ra bai
phan ing hat nhan theo don viJ va MeV la
A. E ~5MeV =8.10""). B. E ~32MeV =5,12.10""J.
C. E ~592MeV = 9.46.10" ). D. E =3,6MeV 5,76.107""J.
3.24. Cho phan (ng hat nhan: 'Li + P — 1He + 1He
Biét m;, = 7,0144u; mp = 1,0073u; m, = 4,0015u. Nang luong toa ra la:
A. 20MeV. B. 17,4 MeV. C. 16 MeV. D. 10,2 MeV.
3.25. Cho hat nhan iHelan lugt c6 khoi lwong la: 4,001506u, m, =1,00726u;

m, =1,008665u: u = 931.5 MeV/c’. Nang lugng lién két riéng cia nhan iHe

co gia tri la:

A.7,073811eV. B.9,073811 MeV.C. 7.073811 MeV. D. 76311 MeV.
3.26. Dong vj phong xa coban ‘2’2 Co phat ra tia B~ va tia y. Cho biét m(Co) = 55,940u;

m, = 1,007276u; m, = 1,008665u. Do hut khdi va nang luong lién két cua hat

nhan coban la

A. Am =4,542397u; AE = 6,766.10"° ). B. Am = 2,542397u; AE = 3,766.10™" J.

C. Am =3,542397u; AE = 5,766.10"'° J. D. Am = 5,542397u; AE = 7,766.10™" J.
3.27. Hat a c6 dong nang K dén dap vao hat nhan ' N ding yén gay ra phan ang;

at N P+X
S6 proton va sd notron cia hat nhan X nhan gia tri nao?

1l

A. 8 proton va 12 notron. B. 6 proton va 9 notrén.
C. 8 proton va 9 notron. D. Mot két qua khac.
3.28. Cho phan tmg hat nhan 'n+ 5 X — ''C + |p. S6 Z va A cua hat nhin X lan
lrot la
A. 6 va 4. B.7vals. C.6vals. D.7va 14
3.29. Cho phan ung hat nhan : a + ;] Al - X + n. Hat nhan X 1a
A. HMg. B. ’Na. C. ®Ne. D. . P.
3.30. Trong phan img (C"' — ;N" + x thi x la:
A. hat a. B. notron. C. hat 3 D. proton
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3.31. Dong vi phong xa coban 5, Co phatra tia 3 va tia y voi chu ky banra T .Tir
phuong trinh phan (mg, hat nhan con cua phan img la:
A. Nhom. B. 16t C. Niken. D.Hidro.

) ; . . g o = 13 2 4 =
3.32. Trong qua trinh bién doi hat nhan, hat nhan ."U chuyén thanh hat nhan

U daphongra

A. mot hat a va 2 proton : B. mot hat a va 2 notron ;

. mot hat o va 2 électron ; D. mot hat o va 2 poziton.
3.33. Hé thie Anhxtanh gitra nang luong nghi E. khoi luong m va van toc anh

sang trong chan khong la :

|

A.E=Cm. B.E=C'm. CE=Cum. D.E=C"m.

3.34. th)i Imm\s: cac hat proton, notron va doteri lan luot la:
= 1,0073u m, = | 0087].! mp = 2.0136u
Va) nang luong lién két cua hat nhan doteri la
A.2.23 MeV. B.2,23 Ev. C. 22,3 MeV. D. 2,23 keV.

: 4
3.35. Nang luong lién két cua hat nhan doteri 1a 2,2 MeV va cua 2He 1a 28 MeV.

: . 4
Néu hai hat nhan doteri tong hop thanh 5 He thi nang lugng toa ra la:

A. 30,2 MeV. B. 23.6 MeV. C. 25,8 MeV. D. 19.2 MeV.
3.36. Cho phan ung hat nhan: [Be+a—n+.C. Biét: m, = 4,0015u; m, =
1,00867u; mg. = 9,012194u; me = 11,9967u; 1u = 931MeV/c’. Nang lugng
toa ra tir phan (rng trén la:
A. 11,2MeV. B. 8,7MeV. C.7 7MeV D. 5,76MeV.
3.37. Cho céc phan (mg hat nhan: }; Cl + | H. > n+ g Ar0

Phan g trén thugc loai toa nang Iucmg hay thu nang lugng ? Hay tim néng

lugng toa ra hodc thu vao cua cac phan img d6 (tinh ra eV). Cho biét khoi

lugng hat nhan:

mar = 36,95688%u; m¢; = 36,956563u; m, = 1,008670u; m, = 1,007276u0

A. Thu ning lugng; AE = 2,6 MeV. B. Thu nang lugng; AE = 1,6 MeV.

C. Toa nang lugng; AE = 2,6 MeV. D. Toa nang lugng; AE = 1,6 MeV.
3.38. Ban hat nhian « vao hat nhan 'JN dimg yén ta c6 phan ng

a+';N->"0+p

Biét cic hat nhan sinh ra cing véc to van toc. Chom_ = 4,0015u; m, =

1,0072 u; my = 13,9992u; my = 16,9947u; Cho u =931 MeV/c’.

Phan ung nay thu hay téa bao nhiéu nang lugng?

A. Thu nang lugng, E = 1,21 MeV. B. Toéa nang lugng, E = 1,21 MeV.

C. Thu néng lugng, E = 1,21 eV. D. Téa nang lugng, E = 1,21 eVA.

1L TU VI MO PEN Vi MO.

3.39. Do su phat birc xa nén mou ngay (86400s) khéi lugng Mat Troi g:am mot
lugng 3.744.10' kg. Biét van tdc anh sang trong chan khong la 3.10% m/s.
Cong suat birc xa (phat xa) trung binh cua Mat Troi biang
A.3,9.10°MW. B.49.10°MW. C.59.10°MW. D.69.10° MW.
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3.40. Trong cac hanh tinh sau day thugc h¢ Mat Troi, hanh tinh nao gan Mat Troinhat?

A. Kim tinh (Sao kim). B. Thé tinh (Sao tho).
C. Mdc tinh (Sao moc). D. Trai dat.

3.41. Pozitron la phan hat cua

A. notrind. B. notron. C. électron. D. préton.

3.42. Phat biéu nao sau day la sai?

p—
-

8.
9.

10.
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A. Mdi hat so cfip c¢o mot phan hat; hat va phan hat co khoi lrong bfmg nhau.
B. Electron la hat so cap c6 dién tich am.

C. Photon la mot hat so cap khong mang dién.

D. Electron la mot nuclon co dién tich am.

PE KIEM TRA PE NGHI CHUONG VIII

(Thoi gian 45 phat)
Cac nguyen tir duoc goi la dong vi khi chung co
A. cung sO notron. B. cung so électron.
C. cuing so nuclon. D. cing s proton.
Hat nhan nguyén tir chira:
A. toan notron. B. toan proton.

C. ca notrdn, proton va électron.
D. notrén va proton (tru hat nhan nguyén tur hydro).
Pon vi khor qung nguyeén tur la:
A. Khéi lugng cia mot nguyén tur hydro.
B. Khdi lugng bi’mg 1712 khdi lugng cia mét nguyeén tu cacbon 12,

C. Khéi lugng cua mot proton D. Khéi lugng ctia mot notron.
Hat nhan nguyén tir bitmat ;, Bi c6 bao nhiéu notron va proton?
A.n =209, p=83. C.n=126,p = 83.
B.n=83, p=209. D.n=83, p=126.
Néu mot chat phong xa c6 hing s6 phong xa A thi ¢6 chu ki ban ra la
AT=¥ B.T=%. C.T=Aln2. D.T= I:Z

Chu ky ban ri T ciia mgt chat phong xa la thoi gian:
A. Sau do, s& nguyén tir phong xa giam di mét nura.
B. Bing quang thoi glan khéng dbi, sau d6, sy phong xa lap lai nhur ban dau.
C. Sau d¢, chat ay mat hoan toan tmh phong xa.
D. Bﬁng nira thoi gian sau do, chat ay mat hoan toan tinh phéng xa.
Trong phong xa 7, so véi hat nhan me, hat nhén con O vj tri:
A. tién mot 5. B. tién hai 6. C. lui mot 6 D. lui hai 6
Trong céac loai tia phong xa tia nao khac vai cac tia cé-n lai nhat?
A. Tia a. B. TiaB'. C.Tiap". D. Tiay.
Cac phan ung hat nhan tuan theo dinh luét bao toan
A. sO nuclon. B. s6 notrén (notron). C. khdi lugng. D. s6 proton.
Sy phan hach 1a sy v& mét hat nhan nang:
A. Mot cach ty phat thanh nhiéu hat nhan nhe hon.
B. Thanh hai hat nhan nhe hon, do hap thu mot notron.
C. Thanh hai hat nhan nhe hon va vai notron, sau khi hap thu mot notror cham.
D. Thanh hai hat nhan nhe hon, mgt cach tu phat.
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11. Nguoi ta dung cham hat ban pha lén hat nhan | Be. Do ket qua cua phan g

" C. Hat dung dé ban pha la hat gi

0O

hat nhan da xuat hién hat notron tu do va

trong phan tng nay?

ATE s 8 B.y. - 4 D.B.
12. Xac dinh hat nhan X trong phan (rng hat nhan sau day: ['F+p—> O+ X
A. . Li B. C. proton D. \"Be

13. Cho phan tmg hat nhan : « + Al > X + n. Hat nhan X la
A Mg B. ['Na C. 'Ne D. P

14. Hat nuclon (tén goi chung cua protoén va notron trong hat nhan) tir hat nhan
nao trong cac hat nhan liti, xénon va urani bi birt ra kho nhat?
A. Tu hat nhan liti. C. Tir hat nhan xénon.
B. Tir hat nhan urani. D. Tur hat nhan liti va urani.

15. Mot chat phong xa ¢o chu ki ban ra la T. Ban dau c6 80 mg chat phong xa
nay. Sau khoang thoi gian t = 2T, lugng chat nay con lai la
A. 20 mg B. 10 mg C. 40 mg D. 60 mg

16. Ddng vi phong xa dong % Cu ¢ chu ki ban ra T = 4,3 phat. Sau thoi gian t =
12.9 phut, do phong xa cua dong vi nay giam bao nhiéu %?

A. 85 %. B. 82,5 %. C. 815 % D. 80 %.

17. Sau 1 nam lugng mot chat phong xa giam di 3 lan. Vay sau 2 nam lugng chat

phong xa dy con bao nhiéu so vai ban dau?

.3 B. L. 5. D. L
3 6 5 6

18. Trong qua trinh bién déi hat nhan, hat nhan 3*U chuyén thanh hat nhan 2} U

da phongra :
A. mot hat a va 2 proton. B. mdt hat a va 2 notron.
C. mot hat a va 2 électron. D. mgt hat a va 2 poziton.
19.Khoi luong cac hat proton., notron va doteri lan luot 1a
m, = 1,0073u m, = 1,0087u mp = 2,0136u
Vay nang lugng lién két cua hat nhan doteri la
A. 2,23 MeV B.2,23 eV C. 22,3 MeV D. 2,23 keV
20. Cho phan tmg hat nhan: JBe+a —n+°C. Biét : m, = 4,0015u;
m, = 1.00867u ; my =9,012194u ; mc = 11,9967u ; lu = 931MeV/c’.
Nang lugng toa ra tir phan ang trén la :
A.11,2MeV. B. 8,7MeV. C.7,7MeV. D. 5,76MeV.

TRA LO'I BAI TAP AP DUNG CHU'ONG Vil
Cha d@é 1. CAU TAO HAT NHAN
I1.BAI TAP AP DUNG

1.4. Tra loi: Chon C. Z = 82; A = 206
1.5. Tra loi:Chon B. 7 préton va 7 notron
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Phan tmg hat nhan: ['C = 7X + B.
Hat nhan con dugc sinhraco A=14.Z =7 vay sO notron la 7.

Cha dé Il. S PHONG XA

I1. BAI TAP AP DUNG
1. BAI TAP TU LUAN
2.8. Giai
a) Ky hiéu hat nhan con X la 7 X, phuong trinh phan {rng ¢6 dang:
a Po— He+ )X
Ap dung dinh luat bao toan 56 khéi: 210 =4 + A va dinh luat bao toan din tich :
84 =2+ 7, tatim duqc = 206 va Z = 82. Vay hat nhan X la hat nhan
ddng vi chi ? Pb, co cau tao goém 82 proton va N = 206 — 82 = 124 nytron,

b) S6 hat nhan pol6ni ban dau la: No = NA.;

Védi me=0,01g; A =206 (g). Sau thdi gian t = 3T s6 hat nhan p6lon con lai
(chua bj phéan rd phong xa) la: N = FTO- = ?‘9 =% = Ngfo

97
D6 phéng xa ciia mau p6loni sau 3 chu ky ban ra la:

b < 2693\ 0.693.N,my

; 8A.T
voi T =138 ngay = 138.24.3600 s
H ~2,084.10" Bq.
£ a Aga_+ . _ N y NQ ___ND ___N_O
c) SO hat nhan p616ni con lai saut=4T 1aN’ = _% =7 =76
2

S6 hat nhan poloni da bj phéan ra phong xa sau thoi gian t do:
B , 15N
AN=Ny-N’= 16
S6 hat nhan AN nay ciing chlnh bing so hat nhan X dugc tao ra trong thoi
gian t = 4T. Vay khoi lugng chat X dugc tao ra la:

A 15N, .
mx=No-AN=7gN.  v6i A’ =206.

: g = AN
Khdi lugng pdloni con lai sau thai gian t = 4T: m’= ﬁ: N

. oom A 210
Tudotat:mduqct:so,mx-—ISA.—15206==0,068

2.9. Gidi: Lugng *Na con lai: m = mee ™, voi A = 233- =0,0462 (i)' ; t=1 gio.

Phan hat nhan **Na con lai sau mot gior: % =e™=~0,9548 = 95,48 %.
Phan hat nhan **Na bi phan ra sau mot gio : 100 % — 95,48 % = 4,52 %.
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" — ‘ Naym R 1 A ,

g dong vi - 'Na ¢o N - A 251107 nguyén .

MGi hat nhan **Na bi phan ra phong ramot hat 3. S6 hat B duoe giai phong sau mot
gior bang sO hat nhan “'Na bi phan ra sau mot gior: 2.51.10'°.4.52 % = 1.134.10" hat.

2.10. Giai:

a) Chu ky ban ra cua poloni: .

Sau 30 ngay khoi lugng poloni con lai va khoi lugng chi sinh ra la:

my=mee T my=my(l - e’

Theo bai raty s6 khéi luong cuia chi va khoi lugng poloni trong mau la 0,1595

In
206N (1- '

Viy Mo - 220040008 ) 01505
a 210Ne '

F-\ZII Irll1

=206(1-e ' )=0,1595210.e '

. 30In2
Vay taduoc T = 0 ISg|5n"IO

L L
"0 T

b) Tinh khéi lugng poléni.

= 138,03 ngay.

" 0,693
DG phong xa cta mau poloni : H=AN=="""N=3,7.10"

véi T = 138 ngay = 138.24.3600 s =11923200 s
= T.H/0.693 =11923200.3,7.10'°/0.693= 63659220.10'° hat

17
N _510.8836319 ;14 10 = 0,214 miligam
0%

Na 6,23
2.11. Gidi: Goi m, va m la khdi lugng ban dau va sau 1h cia **Na ta cé:
0,693 _

Khoi lugng

Lt=1 gio.

m=mee ", véi A =

Phan hat nhan **Na con lai sau mot gio: ‘T— =e™x0,9548 = 95,48 %.
0

Phgn hat nhan **Na bj phan rd sau mét gio: 100 %'— 95,48 % = 4,52 %.
MGi hat nhan **Na bj phan ra phong ra mot hat B~. S6 hat B~ dugc giai phong sau
mot gir bing s6 hat nhan **Na bj phén ri sau mét gio : No.4,52 % = 1,5.10" hat.

g Na. 10"
S6 hat nhan dong vi *‘Na |£1:N0='—f§n—1 =21 a3 186.10'
0.0452

15
= mg= Li R Sl —=1,323.10"gam
N 0,0452.6,02.10%
2.12. Gidi: Ta ap dung cong thic N = N_2 7
e 19=20.27 = 2‘*—%% =1,05
B et _In1,05.T _2,3l0g1,05.4,47.10° 2,3.0,02.4,47.10°
=7 hz=hl0=t=""1g""= 0,693 =T 0,693

=0,296.10° =~ 3.10® nam.
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2. BAI TAP TRAC NGHIEM

2.13. Tra loi: Chon C. Ta co sd hat con lai sau t [a N =—=2 =25%N,
21

!
Vaysuyra 2' =4 =>T=05t=15h
2.14. Tra Wi Chon B. 175g. Ta ¢é khéi lugng con lai sau t la m = —2 = 329 _25¢g

1
21

i . . ,
Oday 27 =8 .S6 gam I6t bién thanh chat khac M'=m, —m =200 -25 = 175g
N, 3,255.10 ;
2.15. Tra oi: Chon C. Ho= AN, == In2 =555 5= .0,693 ~ 7,.241.10"Bq.

T 1"2=3624.3600
2.16. Tra loi: Chon D. ‘
2.17. Tra loi: Chon A. Theo dau bai : my; =46,97mg ; mp, = 2,135mg
, m . mp
Ta co: Nu =NA.§% va Np, = NA.Q—OLE
- Ny my 206 46.97 206
Y8F. W~ mp338 2.138°238 =7
Nhur vay ty 1€ gitra so nguyén tr U va “Pb la 19 : nghia la hién nay cur
19 nguyén tir U thi co | nguyén tir **Pb do nguyén tir **U sinh ra
2.18. Tra loi: Chon B.
In2 0,696 _ 0,696

& Wk, 7 _ _ _ _ g S
2.19. Traloi: Chon D. A T T~ 30 x 86400 2,685.100°=2,7.10"'s

2.20. Tra loi: Chon B. Ta c6 thoi gian t =15,2 ngay bing 4T Viy m = m,/2’
=>m,=m.2'=16m=2,24.16=3584 ¢

2.21. Tra loi: Chon B. Ap dung cong thic N = N_2 T véi N, la s6 nguyér tir ban
Nam _6,023.10.1,2
A 222

déu duoc xéc dinh bai: N, = =3.255.10

. = s o
2.22. Tra loi: Chon C. Ap dung cong thuc N = N_2 T lan lugt thay t bing 5,

2T va 3T vao ta dugce dap an C.
2.23. Tra loi: Chon C.

Chui dé Il PHAN (PNG — NANG LU'ONG PHAN NG HAT NHAN

IL. BAI TAP UNG DUNG
1. BAI TAP TU LUAN
3.7. Giai:
a) Hat nhan p6l6ni c6 Z = 84 proton vaN = A —Z =210 - 84 = 126 naron.
b) Ap dung dinh luat bao toan s6 khdi va bao toan dién tich cho phan ri phéng
xa poloni ta c6 phuong trinh phan ing: ;,° Po — (He + ;,° Pb
¢) Do hut khdi: Am = mp, — (mpy, + My) = 0,00635u.
Nang lugng cuc dai toa ra: E = Am.c’ = 5,92MeV = 9.46.10 ' J.
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3.8. Giu:

- .2 : : ‘ Bl 5 10 A s 1 8
a Hay vietday du cac phan img: Do von phanimg (1): ¢ B+ , X — , He t

;e
\p dung cac dinh ludt bao toan so khoi va bao toan dién tich, ta ¢o:
0+ A=4+8=>A=2: S+Z=2+4 7=

Vayv X la hat nhan doteri | D.

[uong tu voi phan (mg (2),talaico: A =47 =2.
\ay X la hat a, hay hat nhan héli | He.
- Tuong tr voi phan ing (3).taco: A=1.7Z=1.
\dy X la hat proton | H.
b, Xét phan ting (2) ta co:
2E = [my, + my — mye — mye].c” = 0,002554u.¢” = 0,002554.931 = 2,38 MeV > 0.
Pay la phan (g toa nang luong.
xét phan ing (3) ta ¢o:
CE=[me+ my—m, —mylc =-0001720u.c =-0.001720.931 = -1,6 MeV > 0.
Pay la phan tmg thu nang luong.
3.9. Gisi: Néu v, va v la cac modun van toc cua hat a va cac hat sinh ra thi dinh
lLat bao toan dong lugng cho ta : m,v, = (m; + m,)v
Tong dong nang cua cac hat sinh ra bang:

v m-v: m 4 2
W=(m,+m)5= ———=—"—W,z —W,= o Wa
< 2(m +m) M™ M, 18

Pong nang nay ty 1¢ thuan vai cac khoi lugng (cac so khoi | va 17):
vV, W, W ] 17
St SRRl | o Bl e  E A - —
*]7* lsvaywp Iswu Vawo lswu-
3.10. Gai: Khoi lurgng cac hat trude phan g : m, = 2my; = 2.2,0135u = 4,0270u
Khoi lugng cac hat sau phan img: m = mye +m,, = 3,0149u+ 1,0087u = 4,0236u.
Co m < m, nén phan trng toa nang lugng.
Ning lugng toara : E = (m, — m )¢’ =0,0034.931= 3,1654 MeV.
3.11. Giai:
@) Tinh nang lugng toa ra (theo don vi MeV) khi m¢t hat nhan p6loni phan ra.
Ib) hwrong trinh phan ra: ;,° Po = jHe + ;5 Pb
Am = {209.9828 — (2059744 + 4,0026)} .u = 0,0058u.
Nang lugng toa ra khi mét hat nhan poloni phan ra: AE = Am.c’ ~ 5.4 MeV.
S5 hat nhan poloni trong 10 mg: N =% N = 2.873.10" hat.
Nang lugng tong cong toa ra khi 10 mg poloni phan ra hét:
E =N.AE =~ 1,55.10°° MeV ~2,48.10 J.
c) Ly hi¢u E,, f’, va E,, P, tuong img la djng nang va dong lugng cua hat a
/a cua hat nhan con (chi), ta co:
E=E +E (1)

l-il +iiz =0:>P|=P2(2)

: P
BétE; = * tur (1) va (2) ta tim dugc:
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206 . 206 . ) 7
E, = 306 + 4 E =370 E=152.107 MeV =243.10 ).

E-=E - E, =0.03.10°" MeV = 0.,05.10" J.

" . . /2[‘3
Vin toc hat o va hat nhan con: v, = |[=——% =2.55.10" m/s; v, = 5.10" m/s
m

2. BAI TAP TRAC NGHIEM
3.12. Tra 1&i: Chon B. Dinh ludt bao toan s khdi: A= (4 +27)~ 1 =30
DPinh luat bao toan diéntich: Z=2+13-0=15

X la 'Y P (phét pho).

3.13. Tra loi: Chon B. o

3.14. Tra 10i: Chon A. Hat x phai c6 nguyén tir s6 84 — 82 = 2 va ¢6 s0 khoi

A =209 - 205 = 4, vay la hat anpha.

3.15. Tra loi: Chon D. S6 Zciax :8+2-9=1,s6 Ala: 16 +4=19+ |,
Viy : x ¢6 ly hiéu \x', d6 la proton.

3.16. Tra loi: Chon C.

3.17. Tra 1oi: Chon B. E=m.c’, véim = Img=10"kg, ¢ =9.10"°m’/s’, ta dug::

E=10°x9x10"=9.10")
3.18. Tra loi: Chon A.

, , 6,023 x2x16x 10"
3.19. Tra 1&i: Chon C. SO nguyén tir " trong | gam: N = > 2;5 >

Nang lugng toan phan tda ra:
E -9—0—22-_?,,5—'0— X 200.10° 1,6.107"°) =
E=0,8201.10"J ~ 82.10°) hay 82M)
3.20. Tra loi: Chon B. 89,4 MeV.
3.21. Tra loi: Chon A. Tinh dong ndng cua hat nhan X va dong nang cua notron.

Dong lugng cac hat trude va sau phan img duge biéu dién nhu hinh vé (Hinh 321)
T hinh vé& thu dugc: P} =P’ + P’
Goi E,, E,, E, la dong nang cua chung:
2mE, = 2m.E, + 2m,E,
Thay s6 ta dugc hé phuong trinh:
30E,-E,=4E, = 16 MeV (1)
Ey + E, = 1,0208 MeV (2)
Giai (1) va (2) thu dugc:
E, =0,5490 MeV va E, =0,4718 MeV.
3.22. Tra 1&i: Chon C. Xét phan ing ta co:
AE = [my, + mj — Mye — Mye].c” =0, 002554u.c’ = 0,002554.931 ~ 2,38 MeV> 0.
Day la phan img téa ning lugng.
3.23. Tra 1oi: Chon C. D6 hut khéi: Am = mp, — (mp, + m,) = 0,0063 5u.
Nang lugng cyc daitoara: E = Am.c’ = 5,92MeV = 9.46.10"* J.
3.24. Tra loi: Chon B.
3.25. Tra loi: Chon C. PG hut khbi Am,, =2(m, + my)- my.=0,030376u
Ning lugng lién két E=0,030376.931,5/4=7,073811 MeV
|

S6 électron bat ra khoi catét : N, = o = 1,25.10" électron.

6,023 x2x 16 x 10"
235

Hinh 3.21
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3.26. Tralov: Chon 4. Taco:Z =27 A 60 >N=A -7 -=133.
Hat nhan coban ¢o6 27 proton va 33 notron.
DO hut khdi: Am = Zm, + (A - Z)m, — my, _
Vol my, = 55.940u ; my, = 1.007276u : m,, = 1.008665u. Ta tinh duoc do hut khor:
Am = 4.542397u
Nang luong lién két : AE = Am.c” = 42289 MeV = 6.766.10 ' J.

3.27. Tra loi: Chon (. Phuong trinh : 1o 4 "N« P+ X
A=A +14)-1=17:Z2=2+7-1=8
Hat X la ."O ¢o 8 proton va 9 notron.

3.28. Traloi: Chon D. 7va 14
Z=6+1=7, A=14+1-1=l4

3.29. Tra loi: Chon D. [P

3.30. Tra loi: Chon C. Hat X ¢6 sd khdi 14 - 14 =0, vanguyéntr x0 Z =6 - 7= —1,
vay phai mang mot dién tich am. Vay la hat béta.

3.31. Tra loi: Chon C. Phuong trinh phan img : $) Co — > X + ” e + hf

Ap dung dinh Iuét bao toan so khoi va bao toan dién lich taco: Z = 28' A = 60.

Day la hat nhan ¢ Ni. Phuong trinh phan (g y day du: 5 Co - ”; Ni+ ''e+ hf

3.32. Tra loi: Chon €. Phuong trinh phan ra phong xa nay cua urani co dang,:

138 134 i 0
o W= U+ x;He+ y* e

o day x - $O hat o va y - sO hat électron. Phan ra xay ra tuan theo dinh luat
bao toan sO khdi A va dién tich Z. Vay ta ¢6 hé phuong trinh:
238=234+ x4 +y.0,
92 =92 +x.2+y(-1)
Tirdaysuyra:x=1vay=2,
Két qua khang dinh : hat nhan ;" U da phong ra mot hat o va 2 électron.

3.33. Tra loi: Chon (',
3.34. Traloi: Chon A. m, +m,=1,0073 + 1,0087 =2,0160
Am =m,+m, - mp=2,0160 -2,0136 =0,0024u
va E *() 024 x 931 =2,2344 = 2,24 MeV
3.35. Tra loi: Chon B. 3.36. Tra loi: Chon C. 7,7MeV
3.37. Tra loi: Chon B. Xét phan img ta co: AE = [m¢ + m, —m,, — m,\.].c2
=~ 0,001720u.c’ = - 0,001720.931 ~ ~1,6 MeV < 0.
Day la phan tmg thu nang luong.
3.38. Tra loi: Chon A. Khdi luong m,, + my = 18,0007 u < m, + m, = 18,002u
Phan (g thu niang luong bang E = 0.0013u =121 MeV.
111. TU VI MO DEN VI MO
3.39. Tra loi: Chon A.3,9.10°' MW
Nang hrqn;: birc xa lam khoi lugng mat troi glam Ap dung cong thirc
Einstein E =mc’ => P.t =mc’.Vay cong suat birc xa:

Iy
p - mc” :_3.744.9.10 23.9.10° MW
t 86400

3.40. Tra loi: Chon A. Kim tinh (Sao kim). 3.41. Tra loi: Chon . €lectron.
3.45. Tra loi: Chon D. Electron la mot nuclon co dién tich am.
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PE KIEM TRA PE NGHI CHUONG VIII
1. Tra loi: Chon D. ciing s6 proton
2. Tra loi: Chon D. Hat nhan nguyén tur hvdro la hat nhan duy nhat chi chira mot
photon. Tat ca cac hat nhan khac déu chira ca proton 1an notron.
3. Tra loi: Chon D.
4. Tra loi: Chon C. Nguyén tr sé cua nguyén tr ;5 Bila Z = 83. Vay no :hua 83

proton va A - Z = 209 — 83 = 126 notron.

e In2
5. Tra loi: Chon A. 3
6. Tra 1oi: Chon A. Sau do. s6 nguyén tir phong xa giam di mot nira.
7. Tra loi: Chon A 8. Tra loi: Chon D.

9. Tra loi: Chon A. s6 nuclon. (bao toan so khéi) ,

10. Tra loi: Chon C.Thanh hai hat nhan nhe hon va vai notron, sau khi hap thu mét
notron cham.

11. Tra loi: Chon A : hat a

Phan img xayrala: SHe+ ;Be— n+.'C.

12. Tra loi: Chon B. a

13. Tra loi: Chon D. [JP

14. Tra 1oi: Chon C. Tir hat nhan xe non. Cac hat nhan nh¢ va néng co nang luong
nho hon so vai cac hat nhan nang trung binh.

15. Tra loi: Chon A. Sau moi chu ki ban ra chat phong xa con lai mot nua, vay sau
chu ki thur hai, con lai 1/4 tire  1a 20g ’

16. Tra loi: Chon (. Sau thor gian t = 12,9 phiat = 3T . S0 % do phong xa glam

Hu 2 H -l —; -3n
p% =—17— 100% = ['_:T 100% = (1 —e™")100 % = (1 —¢ "™)100%

[\

=il = 27)100% =

17. Tra loi: Chon C.
18. Tra loi: Chon C. Phuong trinh phan ra phong xa nay cua urani co dang
;jisu - U+ x;He+ y°e
o day x - 50 hatovay - sO hat électron. Phan rd xay ra tuan theo cinh luat
bao toan s khéi A va dién tich Z. Vay ta c6 hé phuong trinh |
238 =234 +x.4+y.0,
92 =92+ x.2+y.(-1)
Turdaysuyra:x=1vay=2.
Két qua khang dinh : hat nhan ;)" U da phong ra mét hat o va 2 éledtron.
19. Tra loi: Chon A
m, + m, = 1,0073 + 1.0087 = 2,0160
Am=my+m, -mp=2.0160 - 2,0136 = 0,0024u
va E=0,024 x 931 =2,2344 = 2,24 MeV
20. Tra loi: Chon C. 7,7MeV

700
3 % = 87,5 %.
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