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TNELE RN

De thied thue giup dg cac em trong viee lua chon va tap hgp nhing
kién thice can thiét nhat cho von kien thie phd thong nhim dat duogc

hiéu qua cao trong hoc tap cung nhu trong cice ki thi, chung toi bién soan
va g101 thiéu bo séach:
“Phan loai va phuong phap giai cac dang bai tap vat li 10 - 11- 12”7

Bo sach duge bien soan trén co ¢ chuong trinh vat li da duge chuan
hoa danh cho co s¢ v nang cao cua Bo Giao due va Pao tao ban hanh.
Tiép theo hai cudon viet cho lop 10 va lagp 11, cudn sach viét cho lgp 12
nay cé6 noir dung phan thianh cac chuong theo sach gidao khoa va duge
trinh bay theo tung chu dé¢. trong moi chu dé co:

1. Phan tom tat li thuyét giup hoe sinh on tap cac kién thire trong
tam trong chuong via tham khao cac cong thue bién doi dung trong viéc
gial toan.

2. Cac bai tap thi du dcu co phan ghi di kién cta bai toan,
phan tich va giai chi tiét. trong do co cach déi va dung cdc don vi vat
li. Phan nay giup cac em hieu duge ban chat vat 1i dé c6 thé tu minh hoc
tap mot cach doc lap.

3. Cac bai tap tu giai deu co huong dan va dap so tao diéu kién
thuan lgi hon trong khi giai bai tap.

4. Cac bai tap trac nghi¢m ngoai viee giup hoc sinh ndm chéace kién
thie con phat trién tri thong minh, phan doan va nhanh nhay trong cac ki thi.

Vi day la mot tai liéu tham khao nén chung toi cing manh dan dua
vao mdt s6 bai tap nang cao vi ¢o no1 dung md rong véi muc dich giup hoce
sinh ren luyén kha niang suy luan va nang cao trinh do, dac biét déi voi
cac em hoc sinh kha, gion

Chung to1 hi vong cuon sach la tar hiéu thiét thue giup cac em hoc
sinh hoc tap co hicu qua nhat Ngoai ra, cuon sach c6 thé lam tai liéu
tham khao cho cac Thay, Co giao giang day Vat li. Chiung téi rat can sy
dong gop y kién cua cac Thay (U6 gido va cac em hoc sinh dé hoan thién
hon trong nhung lan tai ban sau.

Moi gop v xin gui ve: © Trung tam sach gido duc ANPHA
225" Nguyén Tri Phuong, P9, Q5. Tp.HCM DT: 0903.701.650
* Cong ti sach thiet b1 Giao Duc AnPha
50 Nguyén Van Sang, P. Tan Son Nhi, Q. Tan Phu
DT: 2676463 8107718
Email: alphabookcenter@yahoo.com
Xin tran trong cam on!
Tac gia

Dr Tvvr 1o (5]
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1. Cac dai lvong dong hoc

[.1ae v: Trong chuyén dong tron khong déu, giatoc: a =a, +a,

2. Cac dai lvong dong hue hoc

Chuong |
CO HOC VAT RAN QUAY

L TOM TAT LI THUYET

Khi vat ran quay quanh mot truc ¢o dinh, moi diém trén vat sé vach nén |
nhimg quy dao tron trong cic mat phing vuong gdc véi truc quay, ¢6 tam
nam trén truc quay va o bin kinh quét duge cic goc & tam bang nhau
trong nhimg khoang thai gian nhu nhau. Vi vay, dé dac trung cho chuyén |
dong, ¢6 cic dai luong dong hoc va cic dai lugng dong luc hoc:

. é A | . A e
Van toc goc: o, = (rad/s). o, = lim — = ¢'(1) (rad/s)
Al ‘-0 At
. Ao o . . 5,
Gilatoc y: Yo = g (rad/s7). 7, = o' () = @"(1) (rad/s”)
Al

Cdc cong thite vé chuven dong quay bién doi déu

1, , ,
y=const; 0=, +yl @=@,+ 0l + 5 YU 0 =0y = 27(¢ — @)

-

Vv

(trong d6 gia toc phap tuyén a, = R @R va gia toc ti€p tuyén a, = Ry)

— Momen liee 1a dai luong dac trung cho tic dung lam quay cua luc, duoc
do bang tich cta luc vi cdnh tay don cua né:

M = Fd = rFsing (Nm): trong dé: @ = (r, F)
momen luc ¢é gid i duong nén lam cho vat quay theo chiéu duong da
chon va nguoc lai. _
~ Quy tac momen: muén cho vt ran quay duge quanh mot truc ¢6 dinh o
trang thdi can bing thi tong dai s0 cidc momen doéi véi truc quay do cua
cac luc tac dung vao vat bang khong:  ZM =0
— Bicu kién can bang tong quat:
* Tong cdc luc tic dung vao vt bing khong:

o 5 5=
XF = 0>
. | = F,=0
* Tong cidc momen luc doi vai mot truc bat ki bang 0.
EL = U

pPI VI 19 =4



Liae y: D61 vér mot vat khong ¢é true quay ¢o6 dinh, vat s€ quay quanh mot |

— Trong tam (khoi tam) [a vi tri dat trong luc, duogce xac dinh:

Xe;

]

z m X, Z m:y.
caa I W B Ja™ —_—
Z m, Z m,

truc di qua trong tdm néu nd chiu tic dung cua mot ngdu luc, truc quay
vuong goc vér mat phang chira ngau luc.
— Phutomg trinh co ban ciia chuyén dong quay (dinh luat 11 Newton)

M=Iy=v.Smr’*

(I = Zm,r,” la momen quan tinh cua vat doi vai truc quay, la dai luong dac |

trung cho muc qudn tinh cua vat chuyén dong quay, don vi la kg.m").
* Momen quan tinh ciia mot s6 vat dong chat ¢6 khoi liiong M

2

— Vanh tron hay hinh tru réng, mong, c¢é truc quay doi ximg: I = MR

A i " . A o 1 )
- Pia tron hay hinh tru dac, ¢é truc quay doi xing: 1= 5 MR-

- Qua céu dac, ¢6 truc quay di qua taim: I =

— Thanh manh, ¢6 truc quay la duong trung truc cta thanh: I = %2 M/

- Thanh manh, truc quay di qua dau thanh va vuong goc: 1= %ML

Momen dong luong — Dinh luat bao toan momen dong luong
~ Momen dong liegng L chia mét vt ran doi véi mot truc quay la dai luong
do bang tich cia momen quin tinh va vin t6¢ géc cua vat trong chuyén
dong quay: L =lo =rmv (kg.m%/s)
(L luén cung diu véi vin téc géc o: 0 >0 =L >0vaw <0 =L <0)
= Dinh li: PO bién thién cia momen dong lugng trong mot khoang tho
gian bing téng cdc xung cla cic momen luc tic dung lén vat trong
khoang thoi gian do:

Al = MAt =L, - 1,0,
— Dinh ludar bdo toan momen dong lieong: Néu tong cic momen lue tic
dung lén vat hay hé vat bang 0 thi momen dong luong cta vat hay hé vit
dé bao toan:

Al=0 = 1,0, =L,m,

DI VI 19



4. Ve mat nang luong

Dong ndng cua vat rian quay quanh mot truc ¢o dinh: W, = _) ley

Dinh li dong nang: Do bien thicn dong nang vat quay bang tong cong

ngoai luc: AW, =W, - W, = Lo m, )= A

~ Dinh li truc song song: 1, =1+ md"
(A 1 truc bat ki song song var true di qua khoi tam G, d 1a khoang cdch |

vuong goc giira true A va true song song di qua G)

IL. PHAN LOAI BAI TAP

Chi dé 1 CHUYEN DONG QUAY
CUA VAT RAN QUANH MOT TRUC CO PINH

A. PHUONG PHAP GIAI TOAN
- Ngoai cic cong thue da duoc cung cap o trén, dé giai tot cic bai tap loai 1|
nay cin nam vimg cic cong thuc xdac dinh cic dai lugng trong chuyén
dong tron doi var chat diegm.

S
¢= — (rad)
R

(s 1a d6 dai cung ma ban kinh R quét duge trong thor gian t)

(M

) = (rad/s) = 21tn
t

(o [a van toc goc, n ki so vong quay trong 1don vi thoi gian)

we Y 2m

I = - (8)
n (€3]

(T 1a chu Ki quay cta chuyén dong).

) oy

v=mR =2nnR = “f R (m/s) (v 1a vian toe dai trén quy dao tron).

\"j ¢ i - . & . - 1 . * .
as e @’R (m/s7) (a i gia toc hudng tam cta chat diém).
C'ac buoc giai toan.
- Phan tich dé ra (phin tich chuyén dong, phan tich luc néu co)

— Ap dung cic cong thire thich hop véi bai todan

— Két hop vai cac dicu kién cua bai ra = tinh chat chuyén dong,

e _ i A e el

™ T v ryY -l N —



— Phan tich va loai trir ciac ddp an khong phu hop.
- Tinh todn nhanh cdc dai lugng theo yéu ciu bai ra = chon ddp an

L S— - - E— e et e e S S —————

B. BAI TAP MAU
Thidu 1.1.

Mot rong roc cé ban kinh R = Scm ¢é thé quay yuanh mot truc nam ngang
vai momen quan tinh I = 2,5.10 kgm’ .

a. Cuén dau mot sgi day vao rong roc va buoc dau kia cua day vao hon bi
co trong lwong P = 30N (hinh 1.1). Gia su lhic dan bi o cach mat dat 2m, tha
cho bi roi khong van toc dau, xac dinh van toc goc o ciia rong roc khi bi
cham dat.

VA

b. Thay hon bi bang licc kéo theo phuwong ngang co do
lon F = P = 30N. Xac dinh vdn t6c goc @' cua rong roc
sau khi kéo day duoc 2m.

Bai giai:

Cho: R =5cm; 1=2,5.10 'kgm”.

P=30N:F=P=30N:s=2m.

# * r ] P -)
Xic dinh:a. 0 =2, b. 0 =? il
Phan tich: Bai toan khong dé cap dén khoéi lugng cha rong  wzzmzzzzzzzzz
roc ma chi dé cap dén moémen quin tinh cla rong roc Hinh 1.1

nén khong thé dp dung phuong phéip dong luc dé giai bai todn duoc. Dé

giai bai todn dang nay ta can ap dung dinh Ii dong nang: su bién thién
, §ool ok [o° mv? . 4 :

dong ning cua rong roc W, = W, = ( 5 + 5 ) = 0 bang cong cua

ngoal luc tac dung 1én rong roc dé6 A = P.h, tir d6 ta xdc dinh duoc van

toc géc o bang viée giai phuong trinh trén.
Giai
a. Ap dung dinh li dong nang:
2 2

P.h=(13 - m;’ Yo 0 i OP s s T o

viv=mR = mv?’ = mo® R?

2P.h = 0* I + mR?) = 0’ = ——?—-I?—h-— = 2302

(I + mR?)  (2,5.107 + 3.25.10 %)
= ©° = 12000 = o = 109,5rad/s

Q DY YT 18



h. Khi kéo rong roc bang luc F thi cong cua luc F trén doan duomg s = 2m

lam tang dong ndng cua rong roc, vi vay.
- lf’ = 32 i 5 ¢
Fsz — 2o 48000 = ' = 219rad/s
2

Pap so: a. o = 109,5rad/s; b. ' = 219rad/s

C. BAI TAP TU GIAI
1.2. Mot hinh da bang thép (khoi luong phin bo déu ¢ vanh) ¢é duong kinh
2m quay déu 900vong/phit quanh mot truc nam ngang qua tam cua banh
o do cao 2,05m so vai mat dat. Momen qudn tinh cta binh da la
= |0kg.m". Hiy xic dinh:
a. Khor lvong cua banh da.
b. Vian toc dai tai 1 diém & vanh bidnh da.
¢. Khi dang quay thi tai diém cao nhat ¢c6 mot manh thép nho M bi ban
khot banh da. Tinh vin toc v, cua manh do khi né cham dat.
d. Sau khi hdam, binh da quay thém duoc 50 vong méi dimg lai. Xac dinh
momen ngau luc ham.
Dap so: a. m = 10kg; b. v=942m/s.
c.vp =19,5m/s; d. M =-141,3N.m.
1.3. Trong mon ném bia, mot van dong vién tang toc cla bia bang cich
quay bia quanh nguoi. Bia ¢6 khoi luvong 7,3 kg va ¢6 ban kinh quy dao
2m. Sau khi quay duge 4 vong, nguoi tha tay va cho bua bay ra vai toc do
28m/s. Gia st toc do goce cua bua tang déu. Hay xdc dinh:
a. Gia toc goc cua bua.
b. Gia toc tiép tuyén va gia toc hudng tim ngay trude khi tha buia.
¢. Luc van dong vién tac dung vao bia ngay trude khi tha va géc gitra luc
nay voi ban kinh quy dao cua bua.
Pdp so: a.y =39 rad/s’; b. a, = 7,.8m/s%, a,, = 392m/s".
c. Fx2860 N ,p = 1,14°.

D. BAl TAP TRAC NGHIEM

1.4. Mot vat quay quanh mot truc véi gia toc khong doi. Sau thoi gian t, s6
vong quay duoc ti 1é vai
A.n~t B.n~t C.n=~t’ D.n~t.

1.5. Mot banh xe quay nhanh dan déu tir nghi, sau 10s dat duge van toc goc
20rad/s. Trong 10 giay doé ban kinh cua banh xe quay duge mot goe
A. @ =2 rad. B.o=100rad C.4rad. D. ¢ = 20 rad.



1.6. Trong cic chuyén dong quay sau day, chuyén dong nio quay nhanh dan
déu theo chiéu duong:
A. o= 1,5tad/s,y=0. B. » = 1,5 rad/s, y = 0,5rad/s’
C.» = 1,5rad/s, y = - 0,5rad/s". D. ® =-1,5 rad/s, y = 0,5rad/s”

1.7. Mot bianh xe ban dau ¢6 van toc goc o, = 207 rad/s, quay cham dan déu
va dimg lai sau thoi gian t = 20s. Gia toc cua chuyén dong la
A.y=2n rad/s’. B.y = -2n rad/s".
C.y = n rad/s’. D. y = —n rad/s".

1.8. Mot binh xe dang quay vai van toc goc o, = 207 rad/s, thi bat dau quay
chim dan déu va dimg lai sau thoi gian t = 20s. S6 vong quay duogce cho

dén khi dirmg han la '
A.n =100 vong. B. n = 300 vong.
C. n = 200 vong. D. n =400 vong.

1.9. Mot binh xe quay nhanh dan déu tir nghi quanh truc quay cia no. Cic
thanh phan gia toc a, va a,, cia mot diém tai P ndm cach truc quay mot
doan r theoy, rvatla
A.a =ty d, =it B.a =rY, a, =1yt
Coa =9 = D.a =ry, a,=nmt.

1.10. Mot binh xe quay nhanh dan déu tir nghi quanh truc quay cia né. Goi
géc @ 1a goc gitra véeto gia toéc a va bdn kinh néi P vai tam quay. Bicu
thie cua ¢ theo so vong quay N sé la
A. cotgp = 4nN. B. cotgp = 2nN.

C. cotgp = nN. D. cotgp = 3nN.

L.I1. Mot dia mai quay vai gia t6c khong doi v = 0,35 rad/s*. Dia bat diu

quay tir nghi & vi tri gée ¢, = 0. Van toc goc, s6 vong quay sau 18s sé [a

A. ® = 6,3rad/s, n =9 vong. B. ® =0,63rad/s, n=9 vong.
C. ® =63rad/s, n = 90 vong. D. ® = 0,63rad/s, n =90 vong.

1.12. Mot dia mai quay véGi gia toc khong doi v = 0,35 rad/s*. Gia st lic diu
dia dd ¢6 van ¢ goc o, = —4,6rad/ @ vi tri géc @, = 0. Thoi diém dé dia
dung lai Ia

A.t=13s. B.1=13s L T=808 D. t = 26s.

1.13. Mot momen lue khong déi tic dung vao vt ¢o truc quay. Trong cic dai
luong san day, dai lugng nao khong phai la hang s6?

A. Gia toc géc. B. Van t6¢ goc.
C. Momen quin tinh. D. Khoi luong.

10) PI vVr 1o



114, Mot lue TON tic dung theo phwong ticp tuyén ¢ vanh ngodi cua mot

binh xe ¢6 duong kinh S0cm. Binh xe quay tir nghi va sau 155 thi quay
firge mot vong dau tién. Momen quan tinh cua banh xe 1a

A1 =0,72kg.m”. B. I =096 kg.m®.

. I =18 kg.m*, D. 1=4,5kg.m?

LIS Mot dia tron bian kinh R = 12¢m v khoi lugng m = 1kg, chuyén dong
quay nho momen ngau luc khong doi doi vai true quay cta dia. B qua
nia sat vie mot luc can.

a. Momen qudn tinh cua vit doi voi true quay di qua tam dia la
A1 =7210"kgm" B. I =72kg.m?

C.1 =17,2.10%kg.m* D. I =0,72.10kg.m?

b. D¢ dia dat duge van toc goc bang o = 33,33 vong/phiit sau khi dia quay

duoc tron 2 vong thi monen ngau lue M tic dung vao dia s€ 1a
A. M = 34,8 Nm; B.M =796.10" Nm.
C. M = 12,53 Nm; D. M =348.0" Nm.

1.16. Mot thanh dong chit khoi luong m, chiéu dai L, cé thé quay tu do
quanh mot ban 1¢ gan v tuong. Thanh duge gilr nam ngang rdi tha cho
roi. Tai thoi diém bit dau tha thanh thi:

a. Gla toée goc cua thanh 1o

Ay = 25 B.y - -'_';g. C.y::SE. D.y:2—g~.
3L 2 L. g L
b. Gia toc dai cua dau thanh i
A.a = ﬂi B.a = o : C.a= E—E; D.a= }E_
3 v, 2 3

1.17. B¢ nang mot dau tam vin phang, dong chat, tiét dién déu lén cao tao goc
nghiéng 30" so v6i mat dit nam ngang, can tdc dung 1én dau vian dé mot luc
F = 20N theo hudng thang dimg tir dudi lén.

a. Trong luong cia tdm vin dé [
A. Khong xic dinh duoce vi khong biét chiéu dai tam vén.
B. P = 40N. C. P=10N. D. P=20N.

b. Do lon cua F'ean tic dung theo phuong vuéng gée véi mat vin tai ddu vin
dé viin vin nghiéng 30" I3
A. Khong xic dinh duoc vi khong biét chieu dai tam vin.
B.F’ = 17,2N. C.F =43N. D. F’ = 20N.

DI YT 19 .



Chi dé 2 CAN BANG CUA VAT RAN
QUAY QUANH MOT TRUC CO PINH

A. PHUONG PHAP GIAI TOAN

| Dé gidi cdc bai tap trong chu dé nay can nam \U’Ill_ cic khii ni¢m via cong |
- thic tinh cdc dai lugng sau day: |

. Momen luc: M = Fd = rFsing (Nm).

Quy tac momen luc: M = 0.

Momen qudn tinh: I = Zm,r.”.

Trong tm cua vat ran va cdc diéu kién cin bing cha vat ran.

Tir d6 viét duge phuong trinh co ban: M = Iy cua chuyén dong va tim cic
dai luong theo yéu ciu clia bai toan. Trong qua trinh giai ¢an cha y thong
nhit don vi cua cdc dai lugng trong bai todn. |
- Cdc buce giai todn:

"+ Chon hé truc toa do (thudmg 1d hé toa do vuong goc)

+ Phan tich cdc lue tae dung vao hé

+ Viét phuong trinh co ban theo dinh luat 11 Newton (phuong trinh
momen)

+ Giai dé tim cac ddl Immz. thco yéu LIIU bdl l(mn

B. BAl TAP MAU
Thi du 2.1
Mot vat hinh tru dong chdt chiéu cao h = 4cm, ban kinh OA = [2cm,
bén trong ¢é mot 16 rong hinh tru dieong kinh OB = 8cm 6 truc song song
vor truc khot tru, khoi heong cua var lam = 2 4kg (hinh 1.2). Xdc dinh:
a. Vitri trong tam cua vdat.
b. Xic dinh do lon ciia lue F hicong thang dimg di 1én vao diém A ciia vat

sao cho vdt vdn dimg vén o vi tri cé géc ABC = 45"
Bai giai:

Cho: h=4cm, OA = 12¢m; OB = 8em;

m = 2 4kg; ABC =45°.

Xac dinh: VitriG; F=?
Phan tich:

Pé xic dinh duoc vi tri trong tam cha vit trong truong truong hop khi
da bi khoét di mot phan (vat khong con doi ximg) ta can su dung cic dicu
kién can bang cua vat khi chiu tic dung cta cic lue (trong luc). Bai todn
quy vé xic dinh diém dat luc tong hop cac luc song song ciing chicu. Tur
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do bang mot so phep tinh tco the xie dinh duge vi tri theo yéu cau bai
Loan
Pé vat dig yén duoc o vt co goe ABC =457, ta can ap dung cic diéu

Kién can bing tong quit: XM =0va 2 F=0;

Grai:
a. Vi cice khot 1adong chat thinh 1.2):
re= 12em var, =4dcem nén m, =29m, =P, = 9P,
+ Vi P =24N = P=9P /8 = 27N (kho:r tru dac).
+ Trong lugng cua phan bi kKhoct di L 0
P,=27/9 = 3N,
+ Hop luc cua P, P. 14 P dat tai O sao cho:
P=P,+P,vaP/P.=0G/0G = 0G=0m
G o cich day vat mot doan h/2 = 2em
b. Bé vat khong quay quanh C thi tong dai s6 cic
momen lue doi vai C bang O:

F. AD = P.GE = F = P.GO/AO = IN

Luc F phai hudng thang ding 1én dé momen lue cia .
no ngugce chiéu voi momen cua P Hinh 1.2

BDap so: OG =0,5m; F= IN

C. BAI TAP TU GIAI
2.2. Mot khoi tru ¢6 khoi lvong m = 3kg, duong kinh D = 6¢m, chiéu cao
h = 8em duoce dat trén mat ban nam ngang.
a. Xic dinh diém dat va do fon cua lue F nho nhit theo phuong nam ngang
dé ¢6 thé lam cho khoi niy bi Lat do (quay quanh diém O & ddy khoi)
b. Biét rang hé so ma sit truot k = 0.4, xic dinh lue F' theo phuong ngang
can thiét dé kéo khoi tru trurot thang déu trén mat ban.
Dap so: o F > 10N; b. d" < 7,5cm
2.3. Thanh AB dai 7,0m ¢o truc quay di qua O ¢6 OA = 2,0m. Tac dung
mot luc SON vio diau A va 200N vao diu B déu ¢6 hudang di xuong. Hoi
phai dat luc tic dung 300N ¢6 hudng di 1én vao vi tri M ndo dé thanh
can bang (bo qua trong luong cta thanh)
Dap so: OM = 3.0m.

D. BAI TAP TRAC NGHIEM

2.4. Thanh chan duong AB = 7.8m ¢6 khoi lugng m = 210kg. Cé trong tam
cich dau A mot khoang 1.2m. Thanh ¢6 thé quay quanh mot truc nam
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ngang cich diu A mot doan bang 1,5m. Lay g = 10 m/s’, phai tic dung
vio B mot luc bang bao nhiéu dé thanh nim ngang”

A. F = 1000N. B. F = 500N

C. F = 100N. D. F = 400N.

2.5. MOt san quay hinh tru diac ¢6 khoi lugng: M = 100kg, bin kinh
R=1,5m, 3 mép san coé 1 vat khoi lugng m = 50kg. Momen qudn tinh
cua hé la
A. 1 =220 kgm®. B. I =225 kgm®.

C. I =230 kgm®. D. mot ddp dn kha.

2.6. MOt banh da ¢6 dang hinh tru dac co khoi lugng M = 10kg, ban kinh
R = 20cm, dang & trang thdi nghi thi chiu tdc dung I momen ¢6 do ldn
30N.m. Sau 10s bdnh da quay 1 géc ¢ bang
A. 6500 rad. B. 7500 rad.

C. 8425 rad. D. mOt ddp dn khac.

2.7. MOt ngudsi ¢ khoi lugng m = 50kg ditng & mép san quay hinh tron
dudng kinh 4m, ¢6 khoi Iugng M = 200kg. BO qua ma sdt d truc quay
Lic ddu hé ditng yén. Ngudi bit diu chuyén dong vdi vin toe Sm/s (s
v3i dat) quanh mép san. Van toc¢ goéc cua san khi do 1a
A.o=-1,5rad/s. B. ®=1,75 rad/s.

C. o =-0,625 rad/s. D.o=1,5rad/s.

2.8. Mot day ang-ten duge cang nam ngang gitta tvong va dinh cua mot cot
chéng thing dimg nhd mot soi cdp kéo xudng theo phuong chéch 307 so
voi cot. Luc cang cta sgi day cip ¢6 do 16n F = 400N.

a. Luc tdc dung Ién tuong ¢6 do lon 1a
A. T=346N. B.T=283N. C.T=23IN. D. T = 200N.

b. Ap luc 1én diu cot chéng 1a :

A. N = 200N. B. N = 89N. C. N =341IN. D. N = 345N.

2.9. Mot toa xe ¢6 trong lugng P = S000N duoc gitr cho ding yén trén doan
dudng ray c6 d6 doc 1/25 bang mot luc him (biét rang cir di doc theo
duong ray 25m thi do cao lai tang thém Im).

a. Bo qua ma sit, can tic dung vio toa xe dé mot luc haim F ¢d do lon 1o
thi¢u bang bao nhi¢u? theo hudng niao ? Chon dip dn ding:

A. F = 201N theo phuong nim ngang vé phia lén doc
B. F = 200N hudng 1én, song song voi duong ray.
= 4994N hudng Ién, vuong goc vai duong ray.

. F
D. F = 5000N theo hudéng thang dimg lén.

II
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b Khi tic dung mot lue F' = 250N vio toa xe lam cho né chuyén dong thing
deu 1én doc, lue ma sat xuat hicn giaa banh xe va duong ray la
A F, =49N hudng xuong. song song voi duong ray.
B. F, . = 50N hudng xuong, song song vor duong ray.
L F,, = 250N hudng xuong. song song vor duong ray.
D.F. =0N

2.10. Treo mot khoi thép vio lue ke theo phuong thing ding, thay sé chi cta
lie ke 12 20N, Pat khoi thép niw lén mit phiang nghiéng mot géc a so voi
mat phang nam ngang roi moc lue ké vio va kéo khoi thép truot thang déu
len dinh doc thi thay luce ké ¢hi TON (bo qua ma sdt):
4 Do 1o goc o ctia mat phang nghiéng do la

A. a = 45", B. o= 20730,

C. ua=60" D. a = 30°

b. Phan luc N ctia mat phang nghiéng tic dung 1én khoi thép la
A. N = 10N. B.N =27 9N.

C.N =14 4N. BN =173N.

2.11. Mot 6to khoi luong m = 1.5 tan dang dé ¢ diém C trén mét mat ciu
phang duge dd boi hai tru A va B cich nhau 15m, khoang cich CA = 10m.
Trong luong ciu 13 P* = 7S000N. Ap lue N, N, tdc dung 1én cic tru dd A
va B 1a '

A. N, = 42500N, N = 47500N. B. N, = 7500N, Ny = 2500N.
C. N, = 6000N, N = 3000N. D. N, = 1000N, Ng = 5000 N.

2.12. Trén mot thanh AB dai 8m ¢6 khoi luong khong dang ké, dat cic trong vat:
m, = 2,0kg tai A, m, = 3,0kg tai Cco AC =0,5m, m, = 2,5kg tai D ¢6 AD =3m va
m, = 4,0kg tai B. Vi tri trong tam cua hé¢ vt cich A mét khoang la
A. AG=3.57m. B. AG = 3.72m.

C. AG=339m. D.AG =4.386m.

2.13. C6 4 vat nam trong mat phang (x,y). Vit | ¢6 khoi lugng Skg & toa do
(0,0)m. Vit 2 ¢6 khoi luong 3kg o toa do (0,4)m. Vit 3 ¢6 khoi luong 4kg
o toa do (3,0)m. Hoi vat 4 ¢6 khoi luong 8kg dat o dau dé trong tam cua
he¢ ¢o toa do (0,0)m?

A. My(1,5; 1,6)m. B. My(-1,5, O)m.
C. M4(-1,65; 0)m. D. M4(-1,5, -1,5)m.
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Chd dé 3
PHUONG TRINH CO BAN CHUYEN DONG QUAY
CUA VAT RAN QUANH MOT TRUC CO DINH

A. PHUONG PHAP GIAI TOAN

Peé giai nhanh céc bai todan dang nay can nam vimg:

~ Phuong trinh co ban ctia chuyén dong quay (Dinh luat IT Newton)
M=Ily=y.Zmr’

(I = Zm,r;’ 1a momen qudn tinh cha vt doi véi truc quay, 1a dai lvong dac

trung cho mife quén tinh cta vit chuyén dong quay, don vi la kg.m’)

— Cdc bicu thic tinh momen qudn tinh cua mot sé vat dong chit nhu:

Vanh tron hay hinh tru réng, mong, ¢6 truc quay la truc doi ximg:1 = MR

Bt p - - ’ ~ att ” 1 3 '
Dia tron hay hinh tru dac, ¢o truc quay la truc doi xing: 1= 5 MR Qua

: . ks . .

cau dic, co truc quay di qua tam:I = 5 MR~; Thanh manh, ¢6 truc quay la

~ ? 1 e » ; i s - |
duong trung truc cua thanh: 1= —— MJ/,; Thanh manh, ¢6 truc quay di qua

mot dau cua thanh va vuéng goc: 1= ngm..

Cac bioce giai toan:
+ Phan tich bai todn, viét phuong trinh chuyén dong cta vat
+ Ap dung cua cong thic vé momen cho truomg hop cu thé
+ Thay cdc cong thirc va so liéu da cho va tinh nhanh cdc dai lrong
+ Bién ludn va trd loi.

B. BAl TAP MAU
Thi du 3.1
Mot vanh tron co ban kinh R = 100cm, ¢o

theé dao dong quanh truc A vuéng géc voi mar
phang chita vanh dé va di qua diém O cria vanh
(hinh veé 1.3). Biét rang momen quan tinh ciia
vanh la | = 0.4kgm’.
a. Xac dinh khoi heong cua vanh tron. Hinh 1.3

b. Pay vanh léch khoi vi iri can bang mot goc a = 0,02rad roi tha ra khong
covan toc dau, xac dinh gia 1oc goc cua vanh
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. Khi goc léch ban daw la oo = 907, xac dinh van toc cua tanm vanh tron
tai vi o can bany
d. Day vanh lech Fhot v i can bang mot goc a 1ol the ra Khong co van
toc dan. Xae dindr voc Lech ban dea de ram vanh tron quay dicege 180",

Bai giai:
Cho: R = 100cm:] = 0. 4kgim:
(= 0,02rad; o = 90"; ¢ = 180

Xac dinh: m="7;

Phan tich:
Trong qua trinh dao dong. vanh chiu tac dung cua trong luc vi vay dé

y=hivaTia,= )

vic dinh cdc dai luong nhur yeu cau cua ban todn, ta phai ap dung phuong
trinh dong luc hoc cho vat ran quayv. Bang cich chon chiéu duong la chiéu
quay theo chiéu nguoe kim dong ho: —mg Rsina + N.O =l = Iy tw do
ta ¢ thé suy ra gia toc goc v cua chuyeén dong.

Vi khong ké dén cic tic dong cha ngoai luc khi ta xét hé vanh véi
di¢m treo nén co ning cla he bao toan, dp dung dinh luat bao toan co
ning vdi chon maéc thé nang la diem thap nhit cua vanh khi vanh nam & vi
tri can bing ta s& xdc dinh duoc van toc v cha vat tai vi tri cin bang. Cing
tir dé ta ¢6 thé xic dinh duoc goc quay cha tam phai bang 2 1an géc léch
ban dau.

Gidi
a. Ap dung cong thic: 1 = mR™ + mR”
=5 T . = 0,2kg
2R
b. Theo bai ra dp dung phuong trinh dong luc hoc cho vat ran quay (chon
chiéu duong la chiéu quay theo chicu nguge kim dong ho), ta cé:
-mg.Rsimue+ NO=1lp"" =1ly
mgR.sinu

=y = ___I_ = 5¢ina = -0, Irad/s’

c. Ap dung dinh luat bao toin co ning véi chon moc thé nang la diém thap
nhit caa vanh khi vanh nam ¢ vi tif can bang.

]. 9 ] \'H V2
mgR= —Ju' = -]— =02 —
=" IR R
| R 02101
yi o TR UE0 0= we JID 8 168mls
0.2 0,2

d. Theo dinh ludt bio toan co nang thi: Trong qud trinh chuyén dong, thé
ning cua vanh tron ldc cuoi phat bang thé niang lic dau. Vi tri cudi phai
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d6i ximg, & cung do cao vai vi tri dau cua tdm vanh tron. Goc quay cua
tam phai bang 2 lan géc léch ban dau.
= Pé goc quay ¢ = 180" thi «, = 90"

C. BAI TAP TU GIAI

3.2. Mot soi day khong gian luon qua rong roc bian kinh R = 10cm, hai dau
day treo hai vat A va B ¢6 cling khoi luong M = 0,2kg. Khi treo thém vao
dugi vat A mot vat C ¢é khoi luong m = 0,005kg thi vat A chuyén dong
thing dimg tir tién xuong va di duoc doan dudng s = 1,80m trong thoi gian
t = 6s. Hay xdc dinh:
a. Gia€oc goc y cua rong roc.
b. Luc cang T cua day treo A va T’ cua day treo B.
¢. Momen qudn tinh I cta rong roc déi véi truc quay cua no.
d. Khéi luong cua rong roc.

Pdp so6: a. =1,0rad/s’; b. T=1985N, T' = 1, 980N.
c.1=8,5.10"kg.m* d. my=17.10" kg

3.3. Mot thanh thép thing khai lugng khong déing ké tua 1én gia do B, khi ¢o v
khéi luong m = 50kg treo tai diém C. Cho AB = x, = 1,5m, BC = x, = 0,5m.
g = 9.8m/s’. Xdc dinh luc F do ban 1é tic dung én ddu A cta thanh.

Pdp so: F = 163N

D. BAI TAP TRAC NGHIEM

3.4. Trén mat ban phang ndm ngang ¢6 2 khai thép khoi lugng m, = 100g va
mg = 200g lién két vdi nhau boi mot 16 xo bi nén ¢6 khoi luong khong
ding ké. Khoang cich gitra cic trong tam cua A va B 1a AB = 15¢cm. Khi
dot sgi chi bude gitta A va B thi hai khoi nay truot khong ma sét trén mit
ban. Khoi tam G cua hé ciach khoi tam cua vat B mot doan:
A. BG = [,0cm; B. BG = 1,25cm
. BO =1 Scni: D. BG =5,0cm

3.5. Thanh kim loai khoi luong khong dang ké. Tdae dung vao thanh cdc luc
F, = 100N va F, = 300N & cic vi tri nhu hinh

1.4. B¢ thanh nim can bang, truc quay cla F.

, T S et N
thanh phai di qua diém: R A, s Ty " el B
A.5: B2, 26 D4 'F.

3.6. Vién bi cé khoi luomg m = 20g budc vio
so1 day khong gian dai / = 100cm noi va Hinh 1.4
ddu trén cda truc sit thing dimg tai tam cia mot dia tron (hinh 1.5). Vién bi

nam sat mat dia, cich tim dia S0cm. Hé s6 ma sat gitra bi va mat dia lak = 0.1,

18 Pl V].1?2



L D¢ bi van nam yén trén dia thi vin toc géc cua B

b. Gioe hop bor day treo va truc quay thang ding

dia lon nhat phar bang
A. o= 1414rad/s. B o =2 14rad/s.
(".oo=20rad/s. D.o=4.,14rad/s.

L
A. &= 30 B a = ‘45“.
(' a=60" 1) g = 187, Hinh 1.5

3.7. Mot khung bang day thép hinh tam gidc déu moi canh ¢ khéi lvong m

v chiéu dai / ding yén duoc trén ban tai dinh A nho day treo thang dimg
tai dinh B (hinh 1.6). Canh ddy AB cua khung nghiéng 30" so véi phuong
nam ngang. Luc cang T cta day 6 thé la:

A. T=mg/3. B. T=mgl

C. T=mg. D.T=3mg. ¢

3.8. D¢ day mot thung phuy ¢6 duomg kinh D = 70cm

vatrong luong P =2000N Ién bac thém cao h = 20cm.
Can phai tic dung vao thung dé mot luc theo B
phuong tiép tuyén voi mat thung va ¢é dé lon nho

i R A (04
nhat 1a
A.F=4213N. B. F = 2000N.
C. F = 1807N. D. F = 4000N. Hinh 1.6

3.9. Mot khoi dong chat ¢ tiét dién la tam gidc vuong can ABC vai 2 canh

3.10. Mot xe dua bat dau chay trén duong dua hinh

.

goc vuong AB = AC = L = 15cm, duge dat thang dimg trén mat mot khai
ké nam ngang sao cho phan nhé ra ngoai mép

clia khoi ké ¢6 chiéu dai bang BM = x (hinh 1.7). C

Do dai lan nhat cia x dé khai nay khong bi lat H

do (bi quay quanh diém M) 1a G

A. Scm. B. 7.5 cm.

C. 3,73 ¢, D. 10 cm. B

tron ban kinh 400m. Ctr sau moi gidy toc do cua Hinh 1.7
xe lai tang thém 0,5m/s*. Tai mot diém ma do
l6n gia toc hudng tam va gia toc tiép tuyén bang nhau thi:

Toc do cha xe 1a

A.v=241m/s. B.v=441m/s. C.v=34,1m/s. D.v=141m/s.

- Poan duong xe di duos la

A.s =20.0m. B.s=220m. C.5=220m. D. s =200m.
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¢. Thoi gian cia chuyén dong dé dén duoc diem do la

A L2825 B.t=82.2s. C.t=882s D. t= 28,25,

3.11. Chi¢u dai moét chiée thang AB = 3m, khoi luong m = 6kg, ¢6 trong tam

G & chinh gitra thang. Dau A cua thang dua vao tuong ¢6 ma sat khéng
ddng ké. Chan thang B tua trén mat san bi truot khi o cich xa chan tuong
thang dimg mot khoang 16n hon Im.

a. Phin luc dan hoi N” cia san 1én dau B o cich chan tuong 1m bing.
A.N'=44IN. B.N'=598N. C.N =5394N. D.N’=5,88N.

b. Hé s6 ma sdt nghi cuc dai gitra chian thang va san la

A k=14 B. k =0,174. C.k=0,27; D k=1,75.

3.12. Mot cdi cot dai 2,5m ding cin bang trén dit nam ngang. Do bi dung

nhe ¢ot roi xuong theo mat phing thing dimg. Gia st dau dudi cua cot
khong bi truot. Lay g = 9,8 m/s”. Toc do cua dau trén cla ¢ot ngay trude
khi cham dat bang

A.v=45m/s. B.vx86m/s. C.vx26m/s. D.v=7.2m/s.

3.13. Mot thanh dai L, mot dau tua vao tuong, con dau kia duge treo vao

20

tuong bang mot sgi day cung chiéu dai (hinh 1.8). H¢ s6 ma st nghi gitra
thanh véi tuong 1a p, = 0,77. Néu thanh o ranh gidi cua su trugt thi goc ¢
gitra thanh véi tudong phai bing

A. ¢ =175,6" B. ¢ = 60°. C. ¢ = 54°. D.o=77"

Hinh 1.8
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Chu dé 4 MOMEN DONG LUONG

VA BAO TOAN MOMEN DONG LUONG

A. PHUONG PHAP GIAI TOAN

Cidce bai todan vé momen dong luong chu yéu dua vao ciac khar mi¢m:

Momen quan tinh: I =mr
Vian toc goc: M =vfi

Momen dong lvong: L =1o =y

Dinh I vé su bi¢n thien cua momen dong luong: Al = M Al

binh ludt bao toan momen dong Tueng: Al = const

D¢ xice dinh cace dai luomg nhu 1 co vo ML can nam vilng moi lién he |

gitta cic dai lugng trong cic cong thite lién quan, c¢de diéu kién cua bai |

toan ¢6 the dp dung duoc dinh fuat hao toan hay khong?
Cuac buoce giai todn:

+ Xic dinh di¢u Kién cia he

+ Phan tich cic dir kien da cho va véu cau bai todn dé chon cong thiie

thich hop |

+ \p dung cong thie hoac dinh luat bao toan d¢ xic dinh cic dai luong |

theo yéu cau cua dé ra.

B. BAl TAP MAU

Thi du 4.1.

Cho co hé nhie hinh 1.9, thanit cimg OA dong chat, tiét dién deéu, chiéu
dai 1 ¢o thé quay quanh maot e co dinh, thang ditng, vuong goc voi thanh o
dan O. Mot var nho khoi heong M long ra ngoai thanh, ¢6 thé trion trén
thanh va dtoc giw o trung dicm B cua thanh nho mot sgi day manh khong
eian. Bo qua moi e can, Khot hiong cia day va

chot chan A. Hé dang quay dew voi van toc goc M

@, = Sradls thi vat tuot khoi day va trion 101 chot 0 0} A

A. Xem vat nhie chat diem. B A
a. Trong tricong hop thanh co momen quan Hinh 1.9

tinh khong dang ké. hav xac dinh van toc goc
@ cua hé khi var o A.
b. Trong tricome hop thanh c¢o khoi luong bang vdt va ¢6 momen quan tinh

hang 1/13(M1°), hdy xdac dinh van téc géc @' cua hé khi var o A.
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Bai giai:
Cho: 0 = 8rad/s, 1 = 1/3(M1 %)

Xicdinh: o =%, 0 =?
Phan tich:

Trong moi trrong hop bai todan cho, néu ta xét hé doc lap quay quanh
truc nhu dé ra thi momen dong luwong cua hé ludén bao toan. Bé xac dinh
vin toc géc © theo yéu ciu bai todn ta chi cin xdc dinh mé men-dong
luong cua hé khi vat & trung diém B va & A tir do dp dung dinh luat bao
toan.

Gidi
a. Truong hop thanh ¢6 momen quin tinh khong dang keé:
+ Khi vit dang & trung diém B, momen dong luong cia heé:

L, = I,0, = 0o,Mr* = w,M( %— )

+ Khi vit 0 A, momen dong luong cua hé: L = 1o = oM/,
Ap dung dinh luat bao toan momen déng luong:
lo=L = o=w0/d=2radfs
b. Khi thanh ¢6 khéi lugng bang vit va ¢c6 momen qudn tinh 1/3(M/,)

2 2 o

+ Khivat 9 B: L, = [,o, + 1/30,M! ) = o, M {i- + oM % = 0, ;2 M’

*3
4

+Khivait 5 A:L=1o + 130(Ml?) =oMI* + (!)M% = méMIE

Ap dung dinh luat bfno toan momen dong lugng:

L, =L hay Do T3 Ml = - M!2 =S 0= i% o, = 3,5rad/s

C. BAI TAP TU Gu’u
4.2. Vanh kim loai dudng kinh 60cm, khoi lvong m = 1960kg phan bo déu.
Hay xac dinh:
a. Momen quin tinh cta vanh déi véi mot truc qua tam.
b. Cong cin cung cap dé vanh dang du‘ng yén quay nhanh déan dat t6i van
téc n, = 300 vong/phut.
c. Nang luong cung cdp cho vanh dé van toc cliia né giam tir n, xuong
n, = 297 vong/ phut.
d. Cong sudt trung binh cua vanh néu né ngimg quay sau 4 phat.
Pap so: a.1=176,4 kgm* b. A = 8,705.10"J
c. W=17552J; d. P=367,5W.
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D. BAl TAP TRAC NGHIEM

4.3. Momen dong huong ctia moét vat chuyén dong khong thay doi néu
A vit chiu tie dung cba ngoat hue,

B vat chiu tic dung cua momen ngoai luc.
(vt chiu tae dung cua ap luce.,
D tong momen ngoai Juc bing khong.

4.4, Hai vat A va B ¢6 khoi luong m = 10kg, my = 100kg duge noi véi nhau
hang soi day khong gidn va cung chuyén dong thing déu vai v = 10m/s.
[uct =0 vat Bo O tht day bi dat. Néu sau 10s, B 0 cach O 1d 95m thi A
o cich Bl
A. AB=55m. B.AB=0,55m. C.AB=55m. D.AB=550m.

4.5. Mot san quay ban kinh R = 2m, momen qudn tinh doi véi truc qua tam
san 1a T = 1000kgm®. Nguoi ¢6 khoi lwong M = 50kg dimg & mép sian
ném vién di co khoi lwong m = 50g véi v = 25m/s theo phuong tiép
tuyven vai san, van toc e thoi cua nguoi so van vién da la

Ay W == U, 1008 B. v, =0,1m/s.
C. vy, = 1mfs. D. v, = -1m/s.

4.6. Trong hé quy chiéu gan véi mat dat, mot khoi cau ban kinh R = 0.2m.
khoi luong m = 1kg quay quanh truc tiép tuyén voi khoi ciu véi van toc goce
o = 3rad/s. Vit dé ¢c6 momen dong luong doi vai truc la

A. L =048kg/s. B.L =0,12kg/s.
C. L =4,8kg/s. D. L = 1.2kg/s.

4.7. Trong hé quy chic¢u gin vai mat diat, mot khoi cau bin kinh R = 0.2m
khoi lwong m = lkg quay quanh truc di qua tam vd van toéc goc
o = 3rad/s. Pong luong cua khoi tam la
A. p =0,6kgm/s. B. p = 0,06kgm/s.
C. p =6kgm/s. D. p=0kgm/s.

4.8. Dua vao dinh ludt vé chuyén dong cia khoi tam hé vit va dinh luat bio
toan momen dong lugng. Tim két luin ding trong cac ciu sau:

A. Mot nguoi dang ngéi trén can, khi dirng 1én nhanh thi géc léch kim cua
can s¢ thay doi it hon khi diimg [én cham.

B. Hai dong ho cat A va B giong nhau dat trén hai dia cin. Can thang
bing. Khi lat nguge dong ho cdt A roi dat trd lai ban can thi don can bi
léch nghiéng vé phia ¢6 dong hé cit A .

C. Mot nghé sy dang mua balé dang quay quanh minh, muén giam van toc
goc thi nguoi do chi can gio hai tay ra ngang.

D. Mot nguoi dang dimg yén trén can, khi nguoi do ngéi xuong thi gée
[éch kim cua can tang 1én.
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4.9. Mot nguoi ¢o khoi lvong SSkg dimg o mép cua mot san quay (ro choi
ngua go quay vong. San ¢o duong Kinh 6,5m, moémen quin tinh
1700kgm”. San lic dau dimg yén. Khi ngudi bat diau chay quanh mép san
vai toc do 3,.8m/s (so vdi san) thi san ctng bat dau quay theo chiéu nguoc

_lai. Toc do goc cua san 1a
A. o= 043 rad/s. B. ® = -0,24 rad/s.
C. o =-0,43 rad/s. D. ® = 0,24 rad/s.

4.10. Cong dé tang téc mot canh quat tir trang thdi nghi dén khi ¢6 toc do goc
200rad/s Ta 3000J. Momen quan tinh cua cinh quat do6 [a
A. 1= 3kgm”. B.I=0,075 kgm®.

C.I=0,3 kgm®”. D.I=0,15 kgm".
4.11. Mot momen lue 30Nm tac dung [én mot banh xe ¢o khor lvong 5,0kg

1

va momen qudn tinh 2,0kgm’. Néu binh xe quay tir trang thdi nghi thi sau
10s dong nang cua no la

A. W, =9kl B.W,=23k).
C. W, = 45kJ. D. W, = 56kJ
4.12. Momen quan tinh cta mot vat khong phu thuoc vio:
A. khoi luong cua no. B. kich thude va hinh dang cua no.
C. toc do gée cua nod. D. vi tri ctia truc quay.
Chl dé 5 PONG NANG CUA VAT RAN

QUAY QUANH MOT TRUC CO PINH
A. PHUONG PHAP GIAI TOAN

Bi¢u thitc xic dinh dong nang cha mot vt rin quay:
2
L3 &
Wd =l = —
2 21
trong do I va L [a momen qudn tinh va momen dong luong caa vat quay.
Ta ¢6 thé sir dung cdc mai lién hé nay dé tim dong nang, momen quin

todn cu thé.
Luu y rang, cdc bai todn thuc t& thuong c6 ngoai luc tic dung khac 0 va
viat quay quanh truc quay bat ki, trong truong hop nay ta can dp dung dinh

PR ; ) 1 : 9
It bién thién dong nang: AW, = A = 3 (o, - 0,%)

(trong do I Ia momen qudn tinh doi vai truc quay)
- * Trong truong hop téng qudt, vat rin quay vdi truc quay A bat ki:
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tinh (I) hoac momen dong lugng (L) hodc van toc quay (®) tuy tung bai




Iy= 1 + md
[, Ia momen quian tinh doir vor true quay qua kKhor tam G, tich md- la

momen quin tinh doi vor truce auay A song song vor true quay qua G ova

cach truc qua G mot khoang bang d.

B. BAl TAP MAU
Thidu 5.1.
Con lac day dai | = [00cm. mor dau buoce ¢o dinh vao mot diém va
dan kia buoe vao mot vien bi Lhoi leong m = 20g. Kéo vién bi ra dén vi nri
\l sao cho day treo léch neliceng mot goc a,, = 60" so vai phicong thang
ding roi tha cho bi chuyen dong (hinh 1.10). Hay xac dinh:
a. Van toc cua vién bi tai vi tri goc a = 30",
b. Licc cang T cua day vao luc a = 30" .
. Licc cang T’ cua day khi bi o vi tri can bang.
d. Gia toc goc ycia bi ovi ni a = 30",
Bai giai:
Cho: /= 100em, m = 20g; oy = 60"

Xicdinh:vyy= % T2t Te=%y="?
Phan tich:

Trong qud trinh dao dong, dong nang va thé nang
cua con lac bi bién déi nhung co nang ctia con lac
bao toan. Pé xdc dinh cic dai luong theo yéu ciu
bai todn, ta sir dung phuong phip dong luc hoc bing
cich phan tich cic luc tac dung vao con lac tai céc
vi tri vao ap dung dinh Ii dong nang trong qua trinh
dao dong va dinh ludt bio toin co nang cho con lic
tal cdc vi tri dang xét ta s¢ xic dinh duge theo yéu

.
~

cdu.

Hinh 1.10

Giai
a. Theo dinh 1i dong nang thi: A, + A, =W, - W,
Vi van toc v luon vuong goc vai Tnén A, =0 va W, =0
= mgh + 0 = mgl(cosa - cosay) = mv/2 - 0

= v*° = 2gl(cosa - cosuy) = 7,32 = v = 2,7 m/s

b. Theo dinh luat IT Newton taco: P + T =ma
Chiéu lén phuong phip tuyén duong ta cé:
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mgcosa.— T=-mv/l > T=032N
c. Khia=0thicosa=1=v?=2gl(l -0,5) =3,16 m/s
va T" = m(gcosa — v'*/l) = 04N
d. Tu phuong trinh toa doé ta cé:
y=0 = 2v.v = -2gle’sina = 2(¢’ - ¢"/l) = - 2gl¢’sina
=y =¢" = - gsina/l = y = - Srad/s®.

C. BAI TAP TU GIAI
5.2. Mémen luc khong déi 60N tiac dung mét banh da ¢6 khoi luong 20kg va
moémen qudn tinh 12kgm’. Xdc dinh thoi gian can thiét dé banh da dat toi
véan toc géc 7S5rad/s tir nghi.
Pap so: t = 15s.
5.3. M6t momen luc 30Nm tic dung l1én mot banh xe ¢é khoi luong 5,0kg va
momen qudn tinh 2,0kgm®. Néu banh xe quay tir nghi, xdc dinh gid tri géc
quay duoc cua banh xe sau 10s.
Pap so: ¢ =750 rad.

D. BAI TAP TRAC NGHIEM
5.4. Gia st mot cay moc va Idn lén tir mot hat giong o trén mot san quay. Tai

sao ciy moc nghiéng goc ¢ vé phia truc quay? Tinh ¢ theo g, r, va o.
2 2

A. coso o 2 B. sin@ o L
g g
2

C.lgnng. D.tg(p:-ull.
g g

5.5. Trong chuyén dong quay cha vat rin, dai lugng tuong tu nhu luce trong
chuyén déng ciia chat diém la
A. momen quén tinh. B. momen dong luong.
C. momen luec. D. trong lugng.

5.6. Trong chuyén dong quay cta vat rin, dai lugng tuong tu nhu khoi lrong
trong chuyén dong cuia chat diém la
A. momen qudn tinh. C. momen dong luong.
B. momen luc. D. toc dé goc.

5.7. Mot vién bi nho, nang chuyén dong trén duong tron theo phuong trinh
toa dd géc: @ = 37 + 2t + 4 (¢ tinh theo rad va tinh t theo s).

a. Gia toe goc tai thoi diém 3s ké tir khi bt dau chuyén dong 1a
A.y=@" = 0,6rad/s’. B.y=¢" = 3rad/s’.
C.y=¢" = 6rad/s’. D.y=¢" = 5rad/s’.
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b, Goc quét sau 3s ké tir khi bat di fong I

FEL 671 3
L CHUNCen d 2 |

A, Ab= 3.7 vad, 132

\(» = 37 rad.

A =23 rad. D. Ao = 33 rad.

« N " : Loog i s : T

¢. Vin toc goc o thor diem t = 35
A. o = 2,0 rad/s.

C. o= 18 rad/s.

ke tir khi bat dau chuyén dong 1a
B. ©» = 20 rad/s.
D. » = 37 rad/s.

d. Bict ban kinh quy dao cua vién bi R = 1,5m. gia toc tai thdi diém t = 3s ké
tir Khi bat dau chuyén dong 12

A a=600.67m/s’.
C.a=6,67m/s".

B. a4 =60,67m/s".

D. Mot gia tr1 khac.

5.8. Mot nguai 1di 6 1o dang chay tren doan dudng thang véi van toc v = 60km/h
thi thay bién bdo sap 161 duong vong ¢6 bin kinh R = 100m va van toc cho

phép trén duong vong la v’ = 20km/h. Néu tir bién bdo dén diém bt diu
duong vong bang 100m thi

a. Van toc goce trén duong vong ¢6 gid tn 1
A ®=0.55 rad/s.
C. 00=55 radls.

B. = 5,9 rad/s.

D. » = 0,055 rai/s.

b. Ngudi ldi phai chuyén dong trén quing duong 100m khi qua dudng vong
VOl gla toc trung binh la .

A. a=- 16km/h’.
C.a=~123m/s",

B.a= 1,6km/h’.

D. a=123 m/s".
¢. Gia toc hudng tam trén duong vong ¢ thé 1a

A.a,=031m/s?.
C. o, =3, 1mfs*.

B. a, =-3,Im/s’.

D. a,, =-0,31m/s*.

d. Thoi gian chay trén quing duong giam van toc 1a
A.t=9s, B t=359;s.
C.t=109s. D.t=0,9s.
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Chuwong i
DAO PONG CO HOC

[. TOM TAT LI THUYET

1. binh nghia dao dong: 1a chuyén dong trong mot vang khong gian gidi
han, lap di lap lai nhiéu lan quanh mot vi tri can bang (VTCB). VTCB la vi
tri ban dau khi vat dimg yén ¢ trang thii tu do.

. Pinh nghia dao dong tuan hoan: la dao dong ma trang thdi chuyén dong
duoc lap di lap lai nhu ¢t sau nhimg khoang thoi gian bing nhau.

3. Dinh nghia dao dong diéu hoa: la dao dong ma li do bién thién theo tho

gian va duoc mo ta bang dinh luat ham s6 cosin (hoac sin):

o]

X = Acos(ot + @) (hodac x = Asin(ot + @))
trong dé: A, o, ¢ la nhimg hing s6, li do x chi do 1éch khoi vi tri can bing
clia Vat.
4. Phuong trinh vi phan cua dao dong diéu hoa:
X'+wx=0
5. Van toc cua dao dong:
v=X =-0Asin(ot + ¢) = -wAcos(ot + ¢ + 1t/2) = v, .= —-0A |
6. Gia toc cua dao dong: |
a=v =x"=-w?Acos(ot +9)=-0’x = a,,= 0*A |

7. Tan so goc — Chu ki — Tan so:

k 2n m |
o=, ,[—; T=z—=2n/—; f=I/T
m () k |
8. Moi lién hé gita bién do, li do van toc dai va van toc goc:

2

. g N
Az =x*+ Y
(O

9. Nang luong dao dong:

' 1 . gt
- Dong nang: W, = = mv? = %mo)QA2 sin(owt + @)

~ Thé nang: W, = w%kx2 = %mm?Azcos 2ot + ) (véi k = mo’)
- Conang: W=W,+ W, = %kA2 - é—mco""A‘* = Wy © Eiax = CORSst

10. Luc phuc hoi dao dong: 1a luc dua vat vé vi tri can bang:
F = —kx hay F = k|x| |
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./.Lu\ - Tai vi tri can bang th F = 0. doi var dao dong diéu hod k = mor™.
11 Tong hop hai dao dong:
~ Hai dao dong diéu hoa cane phucong cang tan so:

Phuong trinh dao dong dang: x, = Ajcoslot + 0y). X2 = Ascos(ot + ¢2)

|
|
|
|
|
I .
i => X = X; + Xu = Acos(ot + @)
i

trong do - AZ = A%+ A? + 2AA, cosl(p, — )
: A, sing, + A, sino,
vi tgp = —L—11L—=- ]

A, cosg, + A, cosq,
— New hai dao dong thanh phan co pha:
cung pha Ag = 2kn => A=A\, + A
i ngugc pha: Ap = (2k + Dn > A= A,
| lech phabatki: | A, - AJ<A<|A + A,
|
|

— Néu co ndao dong dién hoa cung plucong cung tan so:

A,

Dao dong tong hop la: x = x, + x, + x, .....= Acos(ot + @)
Thanh phan theo phuong nam ngang Ox:
| A, = Acoso+ Aycosgs +...... ALCcosQ,
Thanh phan theo phuong thang dimg Oy:

A, = A;sing i+ Aysings +...... A,sing,

X TS

o S L \{Xﬂ_ F Xy e VAlEQ = —

12. Cac loai dao dong:

~ Dao dong e do 1a dao dong ¢6 chu ki hay tan so chi phu thudc vao dac tinh
cua hé dao dong, khong phu thuoc vao cic yéu to bén ngoai.

~ Dao dong tar dan 1a dao dong co bién do giam dan theo thoi gian vi chiu
tdc dung cua luc can moi truong luon nguoce chiéu chuyén dong.

— Dao dong cuong biee 1a dao dong cia hé dudi tac dung cta ngoai luce bién
thién tuan hoan ¢6 dang: F =F cosQt. Trong thoi gian At, hé thyc hién dao
dong phuc tap, la su tong hop cia dao dong riéng (f,) va dao dong do
ngoai luc gay ra (tan s6 f). Sau thoi gian At, dao dong riéng tit han, hé dao
dong ¢o tan s6 bang tan so f cua ngoai luc, ¢é bién do phu thudc vao quan
hé gitra tan sO ctia ngoai luc vdi tan so riéng cta hé. Néu ngoai luc duy tri
lau dai thi dao dong cudng buc cing duge duy tri lau dai véi tan so f.

= Sue cong heong 1a hién trong bien do cia dao dong cudng buc tang nhanh
va dat gid tri cuc dai khi tan s6 ctia lue cudng bie bang tan s riéng cua hé

daodong. f . =f.,. =>x=A

réng an

|
e BTSSR e A e P
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13. Cac hé dao dong dién hinh:
* Con ldc lo xo ‘
Luc dan hoi F,, = - k(Al + x) @ k|Al+ x| v&i (Al=l4- 1)
— Luc dan héi cuc dai: F_, =k (Al |+ A)
— Luc dan héi cuc tiéu:
F.=0méuA>|Al|)vaF, =k (|Al]|-A)(néuA<|Al])
~ Hé con lic gébm n 10 xo mic néi tié€p thi:
+ Do cing cha hé la: 3 = . + - + 2

kn kl k? kE

+Chuki: T,,=2n Jm
khe

+ Néu céc 10 xo c6 chiéu dai l, I,... thi k,/, =k.l, = ...
(trong do kK, . k,, k,... 1a d0 cimg cua céc 10 xo0)

max

— Heé con lac 10 xo gébm n 16 xo mac song song:
+ Do cing ctia hé 1a: k,. =k, + k, + k,...
+Chakl  “To=ln |l
he
* Con ldc don
~ Phuong trinh dao dong khi bién do6 goc a,, < 10"
s = s, cos(wt + @)
a = a,cos(ot + @)
s=lalalido; s, =la,: bién do; a: 1 do goc; a,, bién do goc .
+ Tan s6 géc - chu ki - tin s6:

szE; T=2—"=2n\[z;'f=1/r
[ ® g

+ Van toc: khi bién do géc bat ki a:  v,° = 2gl(cosa - cosa,,)
12) = a’, /2

Liac y néu a,, < 10° thi cé thé dung: 1 - cosa,, = 2sin“(a,, -
= Voux = O VBl = 08, = v, =8 = s, cos(ot + )
+ Strc cang day: T, = mg(3cosa - 2cosa,,)
Tai VTCB: T,.., = mg(3 - 2cosa,,) = T,,..,
Tai vi tri bién: T, ., = T,.,, = mgcosa,,

+ Nang luong dao dong:

- Pong nang: W, = %mv2= mgl(cosa — cosa,,)

- Thé nang: W, = mgh, = mgl(1 - cosa)
=> Conang: W=mgl(l —cosa,_,) =W, ..=W,..
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(L v: khi o, < 10° thi €6 the dung | - cosa, = 2sin*(a, /2) = o, /2

7 ; |
my/ mg
= W = e 250 = const

2 2(

 Con lac var iz 1a mot vat ran quay quanh mot truc ¢6 dinh khong di qua |

trong tam G cua vat. |
) |

+ Chu ki dao dong: (khigx < 10) = T=2n e (I Ia moémen quan tinh|
\ mgd ~'
cua vat doi vai truc quay, d [a Khoang cich tir trong tam dén truc quay)
+ Chicu dai hieu dung: [, = &
o © md
1. PHAN LOAI BAI TAP
» ﬂ‘? fa -~

Chude 6 CHUYEN DONG DAO DONG

DAO PONG PIEU HOA

A. PHUONG PHAP GIAI TOAN

I Bai toan vé phicong trinh dao dong: Dang tong qudt cua phuong trinh dao

| *

*@: Néu chon vi tri can bang lam goc toa do

dong diéu hoa: x = Acos(ot + ¢). trong do cac dai luong A, o, ¢ dac
trimg cho dao dong. Bai toan trong chu dé nay thuong dat ra cac yéu cau
theo hai hudng:

+ Cho cdc diéu kién ban dau, lap phuong trinh dao dong

+ Cho phuong trinh dao dong, tim cac dai luong dac trung

Vi hieomg thie nhar: Muon 1ap duoc phuong trinh dao dong ta can xac
dinh dugc 3 dai lugng: Bién do A, tan s6 goc o va pha ban dau ¢. Can st
dung cac cong thuce sau:

—

+ Néu dé cho ly do x ung véi vantoc v thi tacé: A = fsz + fi
V' o
(néu buong nhe v =0)
+ Néu dé cho gia toc cuc dai: a,_ ., thi:
- |a],,, = 0A (tai VTCB |V = A ®)
+ Néu dé cho luc phuc hoi cuc dai F,, thi — |F|,., = kA

i 4B " . TR
+ N¢éu de cho nang luong cua dao dong E thi - E = 3 kA
'k
w: o=2rf=2n/Tva o= |—
| m

DI V5 19 01



(0§

+ Tai thoi difm: t=0thix, =0 va v, =0 = x, = Acos®, = @, =|-« chi |

chon nghiém thoa man diéu kién phuong trinh: v, = -Awosing,
+ Tai thoi diém ban ddu: t=t, = x =x, vav=yv,

» a+k2n
= X, = Acos(ot, + @)= =L =cosa =2 o, +¢ [-a+k2n
A

Chi chon cdc nghiém thoa man dicu kién cua phuong trinh:
v, = “Aosin(ot, + @)

Liau y: k 12 s6 dao dong da thuc hién o thoi diém t, va ta ¢6:
sk
T &

Vi huong thir hai: Giai bai toan bang cdch thuc hién cédc budc sau: |
+ So sanh bién do véi bién do, pha v6i pha, tin s6 véi tan s6 & phuong |
trinh ctia dé ra véi phuong trinh téng quadt, rit ra cac dai luong can tim.

+ Néu cin xac dinh cédc dai lugng & mot 1i d6 ndo d6 ta ¢ thé dung |
phuong trinh ly do: x = Acos(wt + ¢) = cos(ot + @) = x/A. Khi dé van toc |

2

V2 , néu van toéc duong thi vécto vin

duge xac dinh tir cong thirc: A’ = x? &

)]
t6¢ ciing chiéu véi chiéu cia Ox va nguoce lai. O d6 1i do gia t6¢ duoc tinh:
a=-0x va F = -mo’x
(gia toc va luc ludbn nguge hudng vai i do)

2. Bai toan vé dao dong diéu hoa: Trong trudng hop bai todn yéu cau chimg
minh co hé dao dong diéu hoa, ta ¢6 thé sir dung phuong phap dong luc
hoc (co s& 1a luc dan héi tac dung: F = —kx) hodac phuong phip bio toin
nang luong cta vat dao déng (co so la co nang bao toan E = E, + E, = const).
Cu thé tién hanh nhu sau:

— Ap dung dinh luat Il Newton: F = ma
+ Diéu kién can: a = - ©°x vdi x = Acos(ot + @)

o) o o) s - k
> F=-0'mx =kxviik=o'm=hang s6 > o = ,}w—
m

-

+ Diéukién di: F=ma=—-kx - x"=-0"x
Cac buoc giai:

+ Phan tich luc tac dung 1én vat, chi ra: F = —kx

+ Chon hé truc toa d6 Ox

+ Chiéu luc F 1én truc Ox

+ Ap dung dinh luat II Newton dé suy ra: x” = — o’x
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Ap dung dinh luar bao 1oan condng

R : . 1 y 3 ‘ _
Vi E=E + E, trone do: |, = kx"= : K Acosx (ot + @) (con lac 10 xo0)
: " ,
R PR D ot et
E,= —mv mx; o =in“ (ot + o)= - kx' sin~(ot + @)
2 2 ' 2
S ] ;
> E= —kx® = —mx:» = consl
2 i 2 .

+ Ap dung dinh luat bao toan co ning: E = E, + E; = const
+ Lay dao ham hai veé thco b a = v = X7

+ Bién doi dé dan dén: v = -0 x

B. BAI TAP MAU
Thi du 6.1.
Mot con liace don dao dong vor chu ki T
a. Nac dinh do léch khoi vi tri can bang sau thei gran —11 , —I—, 5 Biét bién
do dao dong cua con lae do hfm‘q Jem
b Sau thoi gian bao ldu thi dé doi cua con lace khoi VICB ¢o gia tri tinh
bang mot mea bicn do. néu chu ki dao dong bang 4.8
Bai giai:
Cho: t, = L) = [A o :
4 - 2
Az=z2cmix=Al2,. T=42.8s.

Hoi: X, Xay X7 17

Phan tich: Do doi cua diém dao dong di¢u hod ké tir vi tri can bang duoc xic

. - ~ - ZT{ I o) ”» - - . o ~ ~
dinh bang cong thuc: x = A cos T t. Trong do A, T la bién do va chu Ki

cta dao dong. t la thor gian thue hien dao dong cua dieém. Do la phuong
trinh cho biet quan he gitra bon dan Tuong: x, A, T, t. Néu biét 3 dai luong
trong s0 do, ta co the tim duoc dai luong tha .

a. Bo doi cua diem dao dong sau thon gian t, = f :

b)) e

e |
X, =Acos —-.— =0cm

el e



Do doi cta diém dao dong sau thoi gian t, =

oo | =3

)xb.=1f\cos—2—?ft—.I =2¢m
- P2

Do doi cua diém dao dong sau thoi gian t, = 7 :

X3 =A<:os-2—ﬂ.I =-lcm
' T 3

b. Theo dau bai thi:

x=AcosEt = é
¢ & 2

= () 85,

o | -3

Do do: cos E1: b nghia la: t =
i 2

Ddp s6: a. x, = 2cm; x, = 0cm; x; = lcm.
b.t=0Xs
Thi du 6.2.

Mot con lac don cé chiéu dai l, khoi hiong m dicoc treo trong khong gian
mot dién reong déu, cuong do E, homg thang dimg tie trén xuong. Quad cau
con lac dicoc tich dién dén q* roi cho né dao dong voi bien do nho. Chiing
minh dao déng ctia con ldc la dao dong diéu hoa.

Bai giai:

Cho: Chiéu dai I; E: ¢*

Chimg minh dao dong diéu hoa

Phan tich: Bai todn yéu ciu chimg minh co hé dao dong diéu hoa, ta ¢6 the
stt dung phuong phdp dong luc hoc hoac phuong phip bao toan nang
luong chia vat dao dong. Trong truong hop ap dung phuong phap dong luc,
vé thuc chat la ap dung dinh luat [I Newton: F = ma véi cac dicu kién:
+ Diéu kién cin: a = —’x vdi x = Acos(ot + @)

k

> F=-0'mx =kxvéik=o'm=hings6 > 0= |—
m

+ Diéu kién da: F = ma = -kx — x” = -0°x

Trudng hop 4p dung dinh luat bao toan nang luong: thong qua biéu thire:
- Ap dung dinh luat bao toan co nang: E = E, + E, = const

+ L4y dao ham hai vé theot: a= v’ = x”

P Py n* 2
+ Bién doi dé din dén: x” = ~o°x

Fa e — B —



[« cothe giai bar toan bang ca-hai phicong
phap nine sau:

1. Phuong phap dong luc hoc: Con lac chiu
tic dung cta cdc lue: trong lue P, luc dién
truong F va lue cang day T (hinh 2

Tacé: N = P + qu

b=~ Nx/l == (mg+gE)x/l=ma=mx" -,

Hinh2.1 N

=X +mx=0

[.m
—x = Acos(ot + @)(hé dao dong diéu hoa)
. Phuong phap nang luong

9

- ' . - - - ' i 1- 2 ~ n* - »on = o
Khi vat o I do x: dong nang cua vat: E, = -2-1'1’1'\."' va thé nang (so vl vi tri

can bang) E, = kx (Vo1 Kk = ng - L =S E = e kL X

" l.m 2 [m

I s | 1 m + E Ly - » -
S E=-mvi+ = 2BTA% 2 Lay dao ham theo t ta co:
2 2 lm

WO E
mx'x"+ BT A% vy =0 = X’
[.m [.m

=X = Acos(ot + ¢) (hé dao dong dicu hoa).

C. BAI TAP TU GIAI

6.3. Mot con lic 10 xo dao dong vai bién do A = 5cm, chu ki T = 0,5s. Xic
dinh phuong trinh dao dong ctia vat & thoi diém t = 0:

a. Khi vat di qua vi tri cin bang theo chiéu duong
b. Khi vat ¢ vi tri cich vi tri can bang Scm, theo chiéu duong.
c. Khi vat ¢6 1i do x = 2,5cm dang chuyén dong theo chiéu duong.
DPap so: a. x = Scos(4nt - 1/2) (cm)
b. x = Scos(4nt) (cm)
c. X = Scos(4nt - n/3) (cm)

6.4. Mot 10 xo khoi luong khong ding ké, ¢6 do dai tu nhién 1a /,. Treo mot vat
¢6 khoi luong m, = 150g vao 10 xo thi do dai cta né la /, = 32cm. Néu treo
thém viao m; mot vat ¢6 khoi luong m, = m, thi do dai ctia né la /, = 34cm.
Lay g = 9.8m/s*. Hiy xdc dinh:

mg qE—x =0=>x"+0x=0
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a. Do dai tr nhién cua 10 xo.

b. b6 cing caa lo xo.

c. Bo m, di vat m, 1ap tic dao dong diéu hoa, xdc dinh chu ki dao dong
cua hé.

d. Phuong trinh dao dong dang ham cosin khi khong cé m,.

~Van toc cia m, khino co1i do x = lem.

bap so: a. [,=30cm; b. k = 74N/m; ¢. T = 0,235
d. x =2cos(27t) (cm). e. v=047m/s.

6.5. Vit A ¢6 khéi lugng 300g duge gin vao hai 10 xo co khoi lvong khong
ding ké, c6 do cimg k, = 1,5N/m va k, = IN/m. Vat A ¢6 the truot khong
ma sat trén mat phang nim ngang. Kéo A roi khoi vi tri can bang roi
buong ra (hinh 2.2). Chimg minh rang hé dao dong di¢u hoa vai chu ki
2,18s

Hudng dan giai

o

Dé biét hé dao dong diéu hoa hay tat k: a i
dan, ta phai can ¢ vao phuong trinh mo ta m : /m{
chuyén dong cta hé. Ta ¢é thé dung =~ Fo v F
phuong phip dong luc hoc hoic c6 thé : : * .

dung phuong phdp dinh ludt bao toan dé 0
xdc dinh phuong trinh dao dong cua hé.
| Phuwong phap dong lice hoc.
Vat A chiu tac dung cua 4 luc (trong luc P, phan luc N, luc dan hoi F, va
luc dan hoi F,.)
* Xét tai vi tri cin bang:
B + P =g =0 =3 By 2 Fazs kAl = kA, (1)
* Xét tai diém x cich VTCB mot doan x:
F, + F, = ma: chiéu lén truc Ox ta ¢6

F,-F,=ma>= k,(Al, - x) - ko(Al, + x) = ma

X

Hinh 2.2

(k, +k,)
== —(k|+ kl)x =ma=>a=--—1L 2"
m
% &) (k - k' ) 5 2 = 3
Dito’=—-—t1——=2. saz-x=x"=3x"+0x=0 (2)
m

Phuong trinh (2) Ia phuong trinh vi phan hang 2, ¢o nghiém Il
X = Acos(ot + @) l1a phuong trinh dao dong diéu hoa, vay hé dao dong
di¢u hoa.

2. Phuwong phap bao toan nang heong
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Chon he toa do nhu hinh 2.2, vet he dang dao dong tar thor diem t, luc do

vat A ¢o toa do x Chon goc tinh the nang t vi tri can bang, ta ¢o:
: ;
I[hé¢ nang cualoxo | kE = -k x
‘)
[hé nang cua lo xo0 2: E.=  k.x
e
: : _ 1
Dong naing cuavat A: E,= - mv
. | T =
I - 3. 2 - > 1 2 2
Conangcuahé: E=E, +E.+ Lk, = ) (k, +k,)x* + =y = const

Vi vat chuyén dong khong ma sdt nen co nang cua he duoc bao toan:
Lay vi phan hai vé theo t(k, + Koy + mvw’ =0

trong do: x =vvav =a=(k, + k. nv+mva=0=(k, +k,)x+ma=0

Pat o = /B—l‘ -l-i3 = x"+mx =( (1)
' ' m
Phuong trinh (1) Lo phuong trinh vi phan hang 2, ¢o nghiém la:
X = Acos(ot + @) [a phuong trinh dao dong dicu hoa, vay hé dao dong
dicu hoa.

Chu ki dao dong: T

i)r

MM = ~mmmmmnes = 2 188,
Ik, +k,

V' om
D. BAlI TAP TRAC NGHIEM
6.6. Tich cia chu ki va tan s6 cia mot dao dong di¢u hoa bang s6 nao sau:
ATfE=1 B.T.f=mn.
Clil=n D. Bién do cua dao dong
6.7. Tai thoi diém vat thuc hién dao dong dicu hod vai vin to¢ biang van toc¢

cuc dat, Iic d6 1 do cua vit biang
A. AV3/2. B.A/V2.
C.A/V3. D. AV2
6.8. Lo x0 ¢6 do cimg Kk, duoc cat ra lam hai doan bang nhau thi do cimg K’
ctia moi doan sé la.
A. K =(1/2)k. B. k" =Kk.
C.k’=2k. D. k' = 4k.
6.9. Mot 10 xo ¢6 do cimg 1.0 N/m duoc mac néi tiép vai mot 1o xo khic co
do cing 2,0 N/m. Do cing cua 1o xo maon la:
A.k=067TN/m. B.k=1N/m L. k=15 Nim. D. k=3 N/m
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6.10. Mot lue 0.2 N nén mot 10 xo dich chuyén duge mot khoang cich 2 cm.
Thé nang khi bi nén la
A We=210"4d. B. W, =2.107J.
C. W, =4.107]. D. W, =8.10J.

6.11. Mot vat ¢6 khoi lugng kg treo vao dau mot 10 xo lam kéo din 10 xo

duge SOmm. Lay g = 9,8. Do cing cua 16 xo [a
A k=020N/m. B.k=196N/m. Ck=49N/m. D.k=196N/m

6.12. Dao dong diéu hoa ¢6 chu ki 1a T = 0,50s va bién do [a 20mm. van toc
cue dai cua dao dong 1
A.v_ = mcm/s. B.v,=2rem/s. C.v . =4ncms. D.v,= 8ncm/s.

6.13. Mot vit ¢6 khoi luong 20g treo vao dau mét 10 xo, tao ra mot doan dao
dong diéu hoa ¢6 tan s6 10Hz. Lay g = 9.87. Do cing cua 1o xo la
A k=25N/m. Bk=289Nm.Ck=126N/m. D. k=79 N/m

6.14. Mot nir van dong vién baoi 101 di dén dau mét vian nhay, dau vin bi vong
xuoéng khoang 35 cm. Néu ngudi nit dong vién nhin nhay trén dau van, thi
chu ki cua dao dong la:

A. T=0.19s. B.T=1.2s.
CT=14s D. Tuy thudc vao khoi luong cua ni
van dong vién.

6.15. Mot 10 xo xoan d dau ¢6 treo khai lugng 40g dang dao dong dicu hoa
chu ki 12 10s. Dé chu ki gidm con 5s thi khoi luong vit phai treo.

A.m = 10g. B.m= 20g. C. m = 80g. D. m = 160g.

6.16. Mot pittong ¢6 khoi luong 1,0 kg, dao dong 20 chu ki trong mot giay
va khoang di chuyén la 14 cm. Luc Ién nhat tac dung 1én pittong L.
A.F,=1,1 kN, B.F. = 1,5kN.

CF.=22kN. D. Khong thé tinh duogc

6.17. Mot em bé dianh du trén mot day dai 4.9m. Chu ki gan ding cua dao
dong la
A.T=0,5s. B.T= 3,1s. C: Tadq4s. D.T=12s.

6.18. Mot con liac trén mit dit ¢o chu ki la 4s, duoe dua 1én mot vé tinh quay
quanh trdi dat trén mot quy dao tron bdan kinh 1,5R (R 1a bin Kinh trii
dat), tan s6 dao dong cua con lic trong vé tinh la
A f=0. B.f= 020Hz. C. f=0,25Hz. Dif=03] Hz

6.19. Mot vat ¢6 khoi luong 0,5kg duoc gian vao hai 10 xo ¢6 khoi luong
khong ding ké, c6 do cung k, = 1,5 N/m va k, = 0,5N/m. Vit co thé truot
khong ma sat trén mat phing nim ngang. Kéo vit ra khoi vi tri ¢in bing
roi buong ra. Chu ki dao dong cua hé la
A.T=3,14s. B.T=2,8s. C.T=218s D. T=31.8s.
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6.20. Phuong trinh dao dong diéu hoa cua mot ¢6 dang: x = Ssin(1007t + n/2).
Chu ki cua dao dong do la
A. T =023 B.T=002s C.T=04s D. T =0,04s

6.21. Mot vat dao dong diéu hoa ¢é phuong trinh dang: x = 4sin(mt + 7/2).
Bien do, chu ki, pha ban dau cua dao dong do la
A.A=4cm, T=2s, p=-n/2. B.A=4cm, T=4s,¢ =n/2.
C.A=4cm, T=2s, ¢ =n/2 D.A=4cm, T=4s,¢ =-n/2.

1.22. Mot vt ¢o khoi luong 0.4kg duoc treo vao 10 xo ¢o do cimg k = 8ON/m. Vit
dugc kéo theo phuong thing dimg ra khoi vi tri can bing mot doan 0,1m
ro1 tha cho dao dong. Toc do cua vat khi qua vi tri can bang 1a
A. v =0m/s. B.v=14m/s. C.v=1,0m/s. D.v=10m/s.

6.23. Mot vat ¢6 khot luegng 0.4kg, treo vio mot lo xo ¢ do cimg k = 8ON/m
dao dong di¢u hoi theo phuong thang dimg véi bién dé A = 0,1m. Gia toc
cuia vat o vi tri bién cua dao dong la
A. a= Omis® B.a=3mjls". C.a= 10m/5". D.a=20m/s".

6.24. Mot vat thue hién dao dong diéu hoa ¢é chu ki dao dong T = 3,145 va
bién do dao dong A = Im. Tai thoi diém vat di qua VTCB, van toc clia vt

CO g1d tri

A. v, =05 m/s. B.v, . =1m/s.
C. v, =2m/s. D.v . =3m/s.
6.25. Trong chuyén dong dao dong thing, nhimg dai luong nio dudi day dat
gl try cue dai tar pha: ¢ = ot + ¢, = v :
gra try cuc dar td | 9
A. luc va vin toc. B. i do va vin toc.
C. luc va li do. D. gia tdée va van toc.

Chidé? CON LAC DON - CON LAC VAT Li
A. PHUONG PHAP GIAI TOAN

I Xic dinh chu ki dao dong: Chu ki dao dong cua con lic don phu thudc vio

. ar - ~ .o o * . o l . o +
gla toc trong truong va chiéu dai sor day: T = 2n /—— . Moi thay doi cua
4

chi¢u dai hoac gia toc trong truomg déu din dén su thay doi chu ki. Ro
rang, do 1on cia chu ki dao dong cua con lic don phu thudc vao cic tic
dong bén ngoai nhu nhiét do, vi tri dia Ii va cd ngoai luc tic dong (Néu
con lac don dao dong vai bién do bé thi chu Ki khong phu thude vao luc
phuc hot)




-+ Trong trudng hop ¢6 tic dong cua bén ngoai nhu nhiét do, khi xic dinh chu
| Ki clia con lic thudng bii todn quy vé so sidnh chu ki ctia dong ho chay
ding vai dong ho chay sai, tuy truong hop dé dp dung cong thic:
— Néu chu ki thay doi do nhiét do, thi dp dung: [, =1 (1 + at)

GM
(R + h)*

— Néu chu ki thay déi do tic dong cua ngoai luc nhu: di¢n truong hay luc |

— Néu chu Ki thay doi theo dia li thi dp dung: g =

qudn tinh thi dp dung: g’ = Lis (v6i F=P+Fq +Fq).
m

— Xdc dinh thai gian dong ho chay chiam trong khodng thoi gian t thi:
At = I—i T
T
Liawe v: Khi gidi todn ta ¢6 thé dp dung phép tinh gan ding:
Néeue<|l=(l1+€)'=1+neva(l +€)"=1-neg, (boquac")
2. Van 16c ciia con lac.

+ Khi con lic dao dong véi bién do 16n: v = \/2gl{cos o, —Ccosu)
—Taivitricaonhdt: o, =a=>v=0
= /2gl(1 - cosa)

~Taivitricanbang: a,, =0 = v

max

2

m

+ Khi con liac dao dong véi bién do nho: = v = i\/gl(az - o)

+ Trong truomg hop, trén dudmg thing dimg qua O ¢6 vat can (cdi dinh) khi
vit dao dong qua vi tri can bang day sé bi vudng vat can nay, bién do goc
[cosa —~ 00’

a’ cua dao dong lic nay duge xdc dinh tr:  cosa” = ~7-00°

(v6i OO’ la khoang cdch tir diém treo dén vat cin)
3. Luc cang ddy ciia con ldc.
Ap dung cong thic: T = mg(3cosa — 2cosw,)
+ Vitricaoonhdt:a=0, 2T =T,
+VitricAnbing: a=0=>T=T,, =mg(3 - 2cosa,)
+ Néu a 1a mot géc nho: cosa = (1 — a’/2) = T, = mg(l — a’/2)
vaT

max

= MgCosa.
mahx

min

=mg (1 +a’)

4. Nang lwong dao dong: Trong qui trinh dp dung dinh luat bao toan co
nang, can luu y dén diéu kién bai todn. Cic bicu thite xic dinh nang luong
cua hé tai li do bat ki:

A - 1_ ‘
+ Dong nang: W, = 5 mv®= mgl/(cosa — cosa,,)

+ Thé nang: W= mgh, = mg/(1 - cosu)
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+ Coning: W=mgl{l —cos, 1=W, =W,

1k

Lrae v Khia, < 107 thi ¢o thé dung | cose, = 2sin'(w,,/2) =« /2

=5 W= _m_gl " ol s~ - const
2 20
liong moi truong hop, néu bo qua stie can va ma sdt thi co nang cta hé |
dao dong tar bat Ki It do ndo (bao com ca dong nang va the nang tai thot |
dicm do) F mot hang so. Nhu vay. hang cich so sianh ¢o nang ctia hé tai |
Cac vtk v i can bang, vi tri o bien do cue dai v vi tri ¢6 bién do bat |
hi. Két hop var su phan tich cace lue tice dung vao hé va phuong trinh dao |
dong cua hé theo dinh luat 2 Newton, ta ¢6 thé xic dinh duoe cic dai |
twong nhu: Lue hoi phuc, lue cang day T v van toc v cua con lac.
Cac buoe tien hanh giai bai toan nav nhie sait:
+ Phan tich chuyén dong dao dong cua he
+ Phan tich cac lue tic dung vio con lac
+ Vit phuong trinh chuyén dong cua he theo dinh luit 2 Newton
+ Ap dung dinh ludt bao toan co nang d¢ giai tim cic dai leong theo yeéu |
cau cua bai toan.
+ Bién ludn Két qua va tra 1oi

B. BAI TAP MAU
Thidu?7.1.
0 mat dat con lac day cua mot dong ho chay chinh xde ¢é chu ki dao
dong la T, Hoi sau mor ngay dem. dong ho sé chay cham bao nhiéu giay
new no dicoe dica lén do cao 2000 so vor mdt dat?
Bai giai
Cho: T, : t = 1 ngay dém = 864005; R = 06:400km

Hoi : At?
Phan tich: Chu ki cta con lac ti 1¢ nghich véi ¢an bic hai cha gia téc trong
lue g nhung gia tée g lai phu thuoe vio do cao h so vai mat dat theo bidu

thirc:
o e e ( R Y
= (R+h? ""(R+h/

g, gia toc trong luc & mat da
R 14 ban Kinh trair dat
Bicu thicc d6 cho ta thay g, < g, vi the khi 1&n cao chu Ki cia con lac sé
dii ra va dong ho sé chay cham hon o var khio né & mae dat.
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Gial

O mat dat con lac ¢6 do dai /, trong thoi gian i thuc hién mot so giao dong

bing: N = % , Voichuki T, = 2n = .0 do cao h so véi mat dat, chu ki

1 go
dao dong cua con lac: T,= 2n éz— va dong ho chay chim hon so vai khi
h
no o mat dit mot khoang thoi gian: At = N(T, - T))
Ta nhéan thay rang: fp . [Bg Brh g
i g, R

h h
Dodé: T, =T, |1+ |vaTe- Ty = Ty
0 do: 1, (+R]VI 9 1 IR

Nhu viy dong ho da chay cham: At = NT, S = 2,7s.
R
Dadp so: At = 2,7s.
Thi du 7.2.
Trong mot thang may ding yén cé treo mot con lac. Chu ki dao dong cria
con lac bang T = 1s. Hoi thang mdy phdi chuyén dong vai gia 1oc bang
bao nhiéu thi chu ki dao dong cia con ldac dé bang 1.1s. Thang may
chuvén dong theo hicng nao?
Bai giai:

Cho: T=1s;T = 1,15

Hoi: a?

Phan tich: Dua vao cong thire ctia chu ki dao dong cta con Lic: T =2 x ,-'g[ :
Vg

ta thdy rang: chu ki chi tang 1én khi gia 1o¢ roi ur do giam di. Dicu nay chi
¢6 thé dat duoc khi thang mdy trong dé ¢6 treo con lic chuyén dong ¢o
gia toc va gia téc phai hudng xuong dudi. Trong luc mg va lue cing cua
day treo F. tac dung lén con lac ¢6 khéi lwvong m, truyén cho né gia toc a
(bing gia toc chuyén dong cua thang mdy va chiéu tr trén xuong). Theo
dinh luat thir hai cua Niuton:

ma = mg - F. = F. = m(g - a). Tir d6 suy ra rang khi con lac Iéch
khoi VTCB sé ti 1¢ khong phai v&i g ma voi: (g — a). Néu biét chu ki dao
dong cta con lac khi thang mdy dimg yén va khi thang mdy chuyén dong
thi ta ¢6 thé tinh dugce gia toc a cha thang may.
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Chu ki dao dong khi thang may dimpsven T = 2 *\ . Khi thang may

Ty S i [
chuyén dong vor gia toc hudng xoong dudr: Ty =2 n | ——
Vg -a
.2 B
f \ !
, | ' 7 - a a 3 LET |
Fa duoce: | — ‘ = = ) .Tudosuy ra: a= H 1-|—1| | =0,17g
Ldy ) g g I \ i

Dap s0:a=0,1 Tg
C. BAI TAP TU GIAI

7.3. Con lac don gom mot gua cau nho khot lugng m = 50g treo vio dau mot
ol day dai /= Im, & mot noi ¢o gia toc trong truomg g = 9.81m/s™. Bo qua
moi ma sat. Goc léch cue dai cua con liac so véi phuong thang dimg 13
(,, < 30", Hay xdc dinh:

a. Chu Ki dao dong cua con lic
b. Van toc¢ cua con lie tai vitri ¢o 1 do goc o = 8°
¢. Luc cang day F khi con lic tai vi tri ¢6 1i d6 gée o = 8°.
d. Van toc va lue cang day khi con lic tai vi tri ¢éin bing.
Ddp so: a. T =2s; b. vy =1,56m/s.
¢. F=0,607 N; d.F;=0,634 N

7.4. Chiéu dai con lac don [ = Im, khoi luong khong diang ké, hon bi thép ¢6
khoi luong m treo vao diau dudi caa diay. Phia dudi diém treo O trén
phuong thang ding ¢ mot chiée dinh bi dong chic vao diém O’ cich O
mot doan OO’ = 50c¢m sao cho con lic vip dinh khi dao dong. Kéo con
lac 1éch khoi vi tri can bang 1 goc nho « = 3" 161 tha nhe. Bo qua ma sit,
liy g = 9.8m/s".

a. Xac dinh chu ki dao dong cua con lac kht vuong dinh va bién do
dao dong dat duge vé hai phia cua i tri can bang.
b. Néu khong dong dinh tai O ma dat & vi tri can bang moét tam thép
dugc gitr ¢6 dinh thi hién trgng s& xay ra thé ndo ?
Pdp so:a. T=1,7(s). A, =5.2cm; A, =3,7cm
b.Daodong vai T=1/2T, = 1s

7.5. Mot con lac ¢6 khoi luong m = 5g, chu ki T = 2n/5. Biét rang ¢ thoi

diem t = 0, con liac & vi tri bicn do goc «,, (¢6 cosa, = 0,99).
a. Phuong trinh dao dong cia con lic
b. Xdc dinh strc cang day & vi tri bién va vi tri can bing.
BPap so: a. o = 0,14sin(5t + 7/2) (rad)
b. T, =049.10"'"NvaT, =510"7N.

max

e T TR o .



7.6. Con liac don ¢6 do dai / = Im khoi luong khong ddng ké, hon bi ¢o khoi
lrong m = 100g treo vio dau dudi cua day. Kéo con lac 1éch kKhot vi tri
can bing 1 goéc a,, = 30" ro1 tha khong van toc ban dau. Bo qua moi luc

ma st va luc can cia moi truomg. Lay g = 9.8 m/s’

a. Xdc dinh van to¢ hon bi khi qua vi tri ¢in bing.

b. Khi qua vi tri ¢an bing, b1 A va cham dian hoi va xuyén tam vai bi
B ¢6 khoi luong m, = 50g dang dimg yén trén mat ban. Xdc dinh van toc
cta hat hon bi ngay sau khi va cham va bién do goc o’ cia con lic.

c. Gia str ban cao 0,8m so véi san nha va bi B nam ¢ mép ban. Xic
dinh thoi gian bi B bay tir khi va cham dén khi roi xuong san nha va diém
ro1 ciach chan ban O. .

Dap so: a. v =1,63m/s
b.v'=0,54 m/s;a’ =0,173rad = 10
c.t=04s; x =2,16.0,4 = 0.86m

D. BAI TAP TRAC NGHIEM
7.7. Chiéu dai cta con lic vat li duoc quy vé chiéu diu cia con lic todn hoc,
néu con lic nay ¢6 cung
A. tan so dao dong nhu con lic vat li
B. mémen quin tinh nhu con lac vat li
C. khoi lugng nhu con lac var i,
D. bién do dao dong nhu con liac vt i
7.8. Vit dao dong dicu hod, khi di tir vi tri cin bang dén bién thi
A. thé¢ nang giam dan.
B. dong ning va thé nang chuyén hod cho nhau.
C. dong nang tang dan.
D. van toc tang dan
7.9. Bi¢u thirc chu ki cta con liac don dao dong nho ¢6 dang

AT=2 B =L |l
2n V[ 2n\ g
C.T= ﬁ{ ' D.T=2n\/1‘.
g g
7.10. Biéu thic chu ki cia con lic vat li ¢6 dang
‘megd
2n N 1 V
g L 1o [

\mgd " Vmgd



7.11. Mot con lae don duo dong Sien 1o nho. Chu ki dao dong cta con
lae khong doi khi
A. thay doi chiéu diu con L
B. thay dor gia to¢ trong truony
C.ting bien do goc len 20
D. thay doi khoi luong cia qua cau caa con lac.
7.12. Mot con lae don din 1= 2000 dao ¢ong tai noi ¢6 g = 9.8m/s”. Sé dao
dong mi con lac nay thue hicn duge rong S phat L.
A.n=286 B.ie 6 C. =254 D.n=105,6.
7.13. Mot con lac ¢6 khoi luong m = 0.5¢. chu ki T = 2#/5. Biét ring khi
veosa = 0,99). Phuong trinh dao

t =0 con lac o \l tri bign do SO0 (f
dong o vi tri bién cua con i 1

A. o= 0.14s1n5t (rad). B o« = | 4sin5t (rad).

C.a = 0.1451n(5t = n/2)rad). Do =0 14sm(5t + n/2)(rad).

7.14. Mot con lac ¢o khoi luong m = 0.5g, ¢chu ki T = 2r/5. Biét ring khi
t =0 con lic & vi tri bien do goc o (o cosa, = 0,99). Sie cang day o vi tri
bicn va vi tri ¢an bang cua con lac [

A Tynw=5410°N; T..=1510"N.
B. T.iu 2 107 N; Tow = 10™ N
C. Toi = 48207 N; T, = BI0" K,
D. Tha=410"N; Tuu=810"N.

7.15. Mot con lac don duoe gan vao chin mot ¢iai thang mdy. Chu ki dao
dong khi thang may dung ven [T Khi thang may roi tu do thi chu ki dao
dong cuano la |
A T=0. B.T=T.

C.T =I/T. D Vo cung lon.

7.16. Khi gan mot qua nang m, vao mot Lo vo, no dao dong véi mot chu ki
T, = 1,2 (s), khi gan qua nang m. vio ciing 10 xo dé né dao dong véi chu ki
T, = 1,6 (s). Khi gin dong thor hai qua nang (m, + m,) thi noé dao dong vai
chu ki

AT= T2 + T2 =2). B.T=T?+T2 =4(s).
C. T T4 Ty =28 s, B, T 11 - %— = 1.45(s).
] 2

7.17. Mot con lac don co chicu dai [, dao dong vai chu ki T, = 1,5s. Mot con
lac don khic ¢o chicu dai /. dao dong &1 chu ki T, = 2s. Chu ki cua con

lac don ¢o chicu dan bing (F, + 1) s& 1

T Y'Y 10 FE -



A TeJTH+'TE =2.5(5) B.T=T{ + T =6,25(s)
CTeT ¢ T35 B, T8 et 12508,
| R
7.18. Ngudi ta dua mot dong ho qua lac tir mat dat lén do cao h = Skim. Bin
kinh Trdai Bit R = 6400km. Moi ngay dém dong ho dé chay cham
A.1=0675s. B.t=76,5s.
C.t=6,75s. D.t=7,65s.
7.19. Mot con lac don dém giay chay ding khi nhiét do 1a 20°C. Bic¢t hé <o

no dai day A = 1,8.10 °K". O nhiét do 80°C trong mot ngiy dém con lic:

A. dém cham 47s. B. dém nhanh 74s.
C. dém nhanh 4,7s. D. dém cham 7 4s.
Chu dé 8 CON LAC LO XO

A. PHUONG PHAP Gu?u TOAN

Pai v6i con lic 16 xo thi chu ki I1| phu IhLlOL Va0 do Lu'l]“ cua lo xo (k).

Trong thuc t& cdc bai toin thudng cho hé dao dong ¢6 cic 10 xo ¢o tlu
duge mac noi tiép nhau hoac song song nhau. Gid tri cta chu ki dao dnni_
cta hé s& phu thuoc vao cic cich mac nay,

1. Xdc dinh chu ki dao dong cuta caon ldc.

+ Néu hé chiu tic dung cta luc ¢6 dang F = —kx (con lic 10 xo0) thi h¢ do

dao dong diéu hoa véi chu ki: T =27 \[{_ .

Néu hai 10 xo ¢6 do cimg k, va k, ghép néi tiép ¢6 thé xem nhu mot [0 xo |

TR T A S 1
c6 do cimg k thoa man biéu thire: — = — + —
ko ky
Néu hai lo xo ¢6 do cimg Kk, va k, ghép song song, thi ¢6 thé xem nhu mot
16 x0 ¢6 do cimg k thoa man biéu thue: k =Kk, + Kk,

Khi gidi cac bai todn dang nay, néu gap truong hop mot 10 xo ¢o do dii tur |

nhién /, (do cung k,) dugc cat thanh hai 16 xo ¢6 chiéu dai lan luot 1a /, (do
cung k,) va /, (do cung k,) thi ta co: Kk l, =K/, =k,l,
ES const

(trong do k, = = . E: suat Young(N/m?). S: tiét dién ngang (m’)) |

Z{) l“
2. Xdc dinh liee phuc héi la hie dica var vé vi tri can bang:
F=-kx hayF = k|x|
+ Tai vi tri can bang thi F = 0; déi véi dao dong diéu hoi k = mo”
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Luc dan héi Fy, = = k(A6 + x; <= KA+ x! voi (Al =l = 1,)

+ Khi con lac nam ngang thi: A/ =0
+ Khi con lac nam thing dunge k1A = mg

+ Khi con lac nam trén muat phang nghicng 1 gée w @ k |Al] = mgsina
+ Luc ddn hoicuc dai: F. =k (A + A)

+ Luc dian héi cuce ticu:

F..=0méu AZ|Al)vaF,  =K(AN]|-A)(néu A<|Al)

min

3. Giai bai todn bang phucng phap dong lee va nang lieong.

a. Phuong phdap phan tich fie: Néu hé chiu tic dung cua luc cé dang

‘m -
F = — kx thi hé d6 dao dong dicu hoa vai chu ki: T=2n \/i . Vi viy, dé |

giai nhanh cdc bai todn dang nay ta ¢an phan tich cic lue tic dung vao hé

(trong lue, phan lue, lue cang cua 1o xo, lue cang day cta con liac) va khiao
sdt tinh chat ctia hop luc tar ¢ic vi trr khae nhau (vi tri can bang, vi tri ¢

toa do x).

b. Phuong phap ding dinh luat bao toan nang heong: Bang cich chimg to

ring gia toc cua vat ¢é dang: X7 = —o'x , tr do suy ra tai vi tri X vat co:

; 1
Pong nang: W = —mv
2
. L
I'hé ning: W, = 5 kx

Theo dinh luat bao toan ning luong:

1 m
1 mg X = const.

b 1 £)
E = lmv + — kx"+
2 2

Bang cdch lay dao ham bic nhat cua phuong trinh trén ta duoc:

” ! k . | { y 0 9 i
) -—+Lg-\!x: dat | v =0’ > x =-o0’x > T=2r/o
m n) \m nj

Cic bude tién hanh giar bai todn nay nhir sau:
+ Phan tich chuyén dong dao dong ciia hé
+ Phan tich cic lue tic dung vio con lic
+ Viét phuong trinh chuyen dong ctia hé theo dinh ludt 2 Newton

+ Ap dung dinh luiit bio todn co nang dé giai tim cédc dai luong theo yéu

ciu cua bai toin.
+ Bién ludn két qua v tra o,
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B. BAI TAP MAU
Thidu8.1.

Mot 1o xo co khoi liwong nho khong dang ké, dicoe treo vao mot diem ¢o
dinh O co do dar nur nhien la OA = 1,. Treo mor var khoi liong m, = 100y
vao lo xo thi do dai cua no la OB =1, = 31em. Treo them mor var khoi
licong m, = 100g vao lo xo thi do dai cua lo xo la l, = 32cm.

a. Xac dinh do cung k va do dai tue nhien !, cua lo xo.
b. Nang 1o xo trd lai do dai l, sate do tha cho hé (m, + m,) chuveén dong ne
do. Chitng minh rang hé m, + m,dao dong diéu hoa. Tinh chu ki dao dong
cria hé va viet phicong trinh dao dong cia heé.
c. Tinh van toc, gia toc va dong nang cta hé (m,+ m,) va the nang cua 1o
xo (chon moc tinh thé nang tai VTCB. Khi hé nam cach A la 2.2em. Lay
g = 1Om/s” )

Bai giai:
Choi OA=l, OB=l s 3lcm
m; = 100g; m; = 100g; /, = 32¢m
x =2.2m:; g = 10m/s

"
Hoita. k=T vl =1
b. CM h¢ dao dong dicu hol;, T =7
Vel W,=1TW =7 [
Phan tich: Bay 1a loai todn vé con liac 1o xo. D¢ giai
bai todn ndy can chi y cac van dé sau: .
Néu dé bai chua cho biét do cimg k cia 10 X0 Am,
(hodc Khoi luong m caa vit) thi can cb vao du 7% Wk
Kién clia dé bai ta xic dinh duoc k. Thong thuong ¢ "

§ops ¥ 5 ot la Sea [ Hinh 2.3
dé bai cho biét luc F va do dan A/, tr d6 Kk = — .

L

" : ; : s ; n : :
Néu luc F la trong lugng cua vat treo thi F = mg, vi k = —= (tir do
TAYA

[k - R : . 5 o ,
WE f— = —g} ). Co thé xic dinh m néu biét k va o (hoac T. hoac ),
m

chu y don vi cta k 1a N/m. Dua vao diéu kién ban diu s¢ lip duge phuong
trinh dao dong. Tu phuong trinh dao dong s¢ xidc dinh duoe vin toc, gia
toc nang luong dao dong. Lo xo ¢o do cing k va do dii tu nhien /, khi bi
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cat ngan di v phan con L co dodin 17 thi do g cua phan do dugce tang

i : /
lénvibing k' =k
‘J-I..

a. Chon true xx7 huong thang dime suone doon thinh 2.3).

Tar vi tri B: trong luong cua m. can bang van lue dan héi cua 10 xo:
Fo = P =K. AD =kl = L) = mg (1)
Tarvitri Cotaco
Fo=(P,+P) =k AB =kt~ L)=(m +m;)g (2)

n.g

Tu (1) va(2) taduoc: k = = 100N/m.

{ [+

Thay gid tri k vao (1) ta duoe: [ = 3bem
b. Ta tim bic¢u thic cua hop lue tie dung [en he (m, + m,) tai mot vi tri M bat

ki. Chon goc toa do tai C: CM = x Trong luong clia hé: P = (m, + m,)g

Luc dan héi cta 10 xo: Fy, = k. AM = K(AC+CM)=-k(l,+ x - 1)

Hop luc tac dung 1én he L

F=P+F,=(m +m)g -k, +x-1) (3)
Kct hop (3) v (1) ta ¢o: F = —kx. dp dung dinh luat I Niuton ta cé:
F . k >
4% e X == X == WX
m, + m, m, i m,

Kk

m; +m,

Vorm =

Phuong trinh x™* = " x ¢6 nghi¢m Lix = Asin(ot + @)
= Vay 1o xo dao dong dicu hod xung quanh VTCB C.
N oot
=) ] N ~ Eara o 1 b 11] 1 nl.
+ Chu Ki cuadao dong [a: T = =2n (—l—2% x(,28s.

(1) \ l\'.

[k

+ Tan so cua dao dong: o = =~ 22,36 rad/s

\m, +m,
+ Phuong trinh dao dong cia he ¢6 dang: x = Asin(ot + @)
Chon goc thoi gian [a ldc tha h¢ cho hé chuyén dong tu do.
Theo dé bai: x, = CA = -2 = Asing.

3

Vo= WAsINp=0>>p= — viA=2

X _ . ‘ . 3n
= Phuong trinh dao dong cua hé 1 x =2 5in (22,36t + ?) (cm)

pr vy 19 A0



¢) Khi vat o cach A 2,2cm thi né cich VTCB: x, =2,2 - 2 = 0,2cm.
Thé vao phuong trinh dao dong ta duoc:

: 3n 3n :
2= 2sin (ot + ?) = ot + ? = arcsin(0,1)

Van toc cha vat & thoi diém t do:

v, = 0Acos(ot + 3—;) = WA \/1 — sin? Lmt + %)] ~ 44.5 cm/s.

(m, + mz)vq

Pong nang cha hé: W, = ~ 0,02]

¢

2
Thé nang dan hoi cua 1o xo: W, = k;‘ = 0,0002J

Gia toc cia hé g thoi diém t: a;, = ~0’x; =~ ~1m/s®
Sl N : . 3
Dap so: k = 100N/m; x =2 sin (22,36t + —~2§ ) (cm).

W, = 0,02J; W, = 0,0002J; a = -1m/s".

Thi du 8.2.

Hai 1o xo giong hét nhau cé khot lwong khong dang ké. Moi 1o xo ¢o do
dai nenhién 1, = 20cm va co6 do cimg k = 175N/m.

a. Treo mot qua nang M ¢oé kich thuoe khong dang ké vao mot lo xo theo

phiong thang dirng, dau trén giit ¢o dinh. Xac dinh khoi heong m ciia qud

nang dé chu ki dao dong ctia né bang 0.3s. Viét phuong trinh dao dong

cia qua nang M, biét rang van 16c cue dai ciia qud nang bang 21cemls va

o thot diém ban dau né o VTCB.

b. Noi hai lo xo lién tiép nhau roi treo qua nang M vao do roi cho dao

dong ne do. Xdce dinh chu ki dao dong. Néu co nang cia qua nang M khi

do bang co ndang cua né trong truong hop a, thi khoang cach cue dai va

cuee tieu tir M dén diém treo 1o xo bang bao nhiéu? Trong moi truong hop

bo qua cdc ma sat va cot gia téc trong triong bang 9,.8m/s”.

Bai giai
Cho: Iy = 20cm; k = 175N/m.
T =038 Ve = 21lcm/s; g = 9.8m/s

Hoi: a. m = ?7; phuong trinh 7,

b. Tl .= 1L. =7

Phan tich: Day 1a bai todn vé moét hé con lic gom mot hé 10 xo ghép var mot
vat nang. Hé 10 xo ¢6 thé bao gom nhiéu 10 xo ghép noi tiép voi nhau hoac
gom cdc 10 xo ghép song song (vat ndi véi nhiéu 10 xo & mot dau con dau

50 PL VL12



Kia cua cic 10 xo duoce nor hoae gor mot not ¢o6 dinh. Chi ¢an xdce dinh
duoc do cing caa heé 1o xo sau do g bat todn nhu truong hop cua con lac

lo xo thong thudomg. Trong truone hop cic 10 xo ghép noi tiép co thé chimg
1 I 1 1

minh duoc rang: Jtrong d6 k 1a do cung cha hé 10 xo,

¢k, k, Kk

con ky, ks... 1a do cimg cia cic [0 xo trong hé. Trong truong hop cédc 10 xo
ghép song song(mot diu noi vor vat con dau kia gitr ¢6 dinh ta ¢6
k = k,+ k.+...). Trong nhicu bai todn de bai doi hot phai chimg minh la hé
dao dong diéu hoa. Khi do chi can dat van dé: dua vat ra khoi VTCB mot
doan x. tim hop luc tic dung Ién vart (theo phuong chuyén dong) va chimg
minh rang hop luc do ¢6 bicu thie F = —kx. Vi hé 10 xo ghép ta sé thay k
duoc tinh nhue trén.
Gridl

Tur cong thie tinh chu Ki dao dong cua con lac 10 xo:
| o
. 'm kT
I=2n \/k_ ta suy ra- m = — =0,3989...= 0,4kg.

ik

Phuong trinh dao dong cua qua nang M ¢ dang:

X = Acos(ot + @) = Acos( %I;TE‘ + Q).

Theo dé bii: vy = 0A = %Iir A=2lcm/s valict = 0, xo= 0 = Acos¢.

5

. Vi
=>@=— viA=-""2_x|cm.
2 2m

Viay phuong trinh dao dong cua qua nang la:

2n ) 207 n
P J = cos(—— t = = ) (cm).
0,3t 2 : 2

b. Hai 10 xo giéng hét nhau néi lién tiép vdi nhau, ¢6 thé coi nhu mot 1o xo
» # w ' - . Pl F) L] k L ~ LY
duy nhat, ¢6 do dai tur nhién 2/, va ¢6 do cimg k' = > (bot vi cung mot

luc F, 1am cho mébi 10 xo giam mot doan A/, thi do gidn t6ng cong cua hai
1o xo ghép 1a 2.Al. Viy chu ki dao dong cta qua nang AM bay gio la:

T =2 J{l = 2n Jmk‘? =T J3 =DA%,

2
Co nang cua con lac trong truong hop a) bang E = —k—gm va biy gio né

bang:
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]

k'A’ .

E' = — ., va A'; 1a bién do dao dong bay gio cta qua nang. Vi co

Bo

nang khong doi nén ta co: B—ﬂ;\;— = “k_}%"__ =>A'= JEA x> |, 414cem.

Vi tri ¢an bing maoi cua qua nang ciach diém treo mot khoang 1 1 =21+ Al

Voi: Al = _nﬁ_g_ ~448cm = [ =44 48cm

Do d6 khoang céch cuc dai va cuc tiéu tir qua nang dén diem treo la:
liax =1+ A'=459cmval,;,=1- A’ ~43,l cm.

Pap so: m = 0,4kg; x = cos( g?l — g ) (cm).

ln=459cmval =431 cm.
Thi du 8.3
Mot con lac 1o xo ¢6 do cimg k = 8ON/m. khoi hiong m = 200g. dao
dong c6 ma sar trén mar phang ngang. Liic dau vat ¢6 bien do A, =2cm.
Hot san mét chu ki dao dong bién do cua vat bang bao nhiéu? va sau bac
nhiéu chu ki dao dong thi con lac dimg lai? Coi rang trong qud trinh dao
dong thi con lde dimg lai va hé s6'ma sat y=0.1. Ldy g = [0m/y".
Bai giai
Cho: k = 80ON/m, m = 200g,
A,=2cm; v=0.1. Liy g = 10m/s’

Hoi: A= n,=?
Phan tich: Day 1a loai bai todn vé dao dong tat din. Néu tim dugce bidu thire
cua luc can (luc ma sat) thi ta xdc dinh duge do giam cua bien do dao

dong dua vao dinh luat bao toan nang luong (do giam co nang toan phan
ctia con lac bang cong cta luc can). Nguge lai néu biét duoc do giam cua
bién do (ching han néu cho biét bién do giam theo cap s6 nhan lui vo han)
ta sé tim duge do giam cha co nang toan phin (cing la do giam cua the
nang cuc dai hoic do giam dong nang cuc dai clia con lac).

Gia str sau mot nura chu ki dao dong bién do cha vat la A, va sau mot chu
ki dao dong bién do cta vat chi con la A,. Sau mot nira chu Ki dao dong,
kA,? kA,

2 2

phan va cong cta luc ma sat la: A, = Foo (Ag + A)) = ymg(Ay + Ay)

ot

do giam thé nang dan hoi la: AW, = . DO giam co nang toan



Vacln AWy = P sy 1 = (A7 AT Y= pigliA,+ A

kA, - 2vmg e ) ..
A = —= i T8 = 1.50m Lap ludn trong e nhu trén ta thiy, sau
<

WA, - Zymg

mot chu Ki dao dong bicn do coavar s AL = " = lem.
<

_ . \ kA, - 4vmg
[hay biéu thitc cia A, vio bicu thie cua A, taco: Ay = ————
k
['lr do suy ra cong thuc tong quat Khe tinh bién do sau n chu K1 dao dong i
kA, nlvmg

k
Con lac dimg lai khi A, = 0. nghia L Khi:

By =

\ kA
kA, =ndmg=05ns —t,
4ymg
Thay so ta duge n = 2, vay con lae dimg lai sau 2 chu ki dao dong.
- kA, - ndym
Dap so: A, = -—“~~----I——‘-- =] rRHE2
{

C. BAI TAP TU GIAI
8.4. Mot 10 xo khoi lugng kKhong ding ke, do dai wu nhién /, = 25¢m. Do giin
cua 1o xo t 1é vanr khor lvong cua vat treo vao né (néu ¢t thém Khoi luong
vt treo 20gam thi 10 xo giian them Smm). Bo qua moi lue ma sat vi hue
can cta moi truong. Treo vio 1o xo mot vt ¢o khor luong m, = 100g. Lay
g = 10,0 m/s*. Kéo vat theo phuong thiang dimg xuong dudi vi tri can biang
mot doan 2c¢m roi buong khong van toc ban diu. Hay xdc dinh:
a. Do cimg cua o xo L
b. Chu ki cta dao dong 1
¢ Chon truc toa do co goce tai vi tri can bang cia vat, chiéu duong
hudng theo phuong trong lre, goc thor gran duoc tinh khi beong vat, viét
phuong trinh dao dong cua var,
d. Gan thém mot vat nang m. vio vat m, thi chu ki dao dong cia con lic
tang thém 10% so var truong hop ban dau. Xae dinh do 1on caa chu ki do
¢. Xdc dinh chiéu din cua 1o xo & vi tri can bang cua hé trong trudmg
hop nay.
Pdapso: 2.k =40 (Nm'). b. T = 0,314 (s)

c. X = 2 sin (20t + ; )(ecm); T=1,1(8);{ =28 cm



8.5. Mot 10 xo ¢6 khoi lugng khong ding ké, ¢6 do cing k, dau trén duoe treo
vao mot diém ¢6 dinh. Khi treo vao diu dudi mot vat khoi luong m = 100g
thi 10 xo gidn ra 25cm. Nguoi ta kich thich cho vat dao dong dié¢u hoa doc
theo truc 10 xo. Chon goc toa do tai vi tri can bang, chiéu duong hudng Ién.
Lay gia toc trong truong g ~10m/s* va n* = 10. Phuong trinh dao dong clia
vit [a: x = 8sin(ot — n/6)cm.

a. Xdc dinh van toc géc cha vat d vi tri can bang
b. Néu tai thoi diém nio do vat ¢6 1i do 1a 4cm, xdc dinh i do ctiia vat va
do 16n cia luc dan hoi cha 10 xo tai vi tri ndy tng véi vat di theo chicu
duong tai 1/3 giay tiép theo sau.
¢. Xac dinh li do cua vat va do 16n cua luc dan hoi cua 1o xo tai vi tri 1/3
gidy tiép theo vi tri X = 4cm, tng vai vat di theo chiéu am.
Pdp s6: a. & = 2w rad/s
b. x, =4cm; F,,, = 0.84N
c. X, =-8cm; F,, = 1,32N

8.6. Mot qua ciu nho ¢6 khoi luong m = 50g ¢6 thé trugt doc theo mot day
thép, xuyén qua tam cua qua cdu nam ngang gitra hai diém c6 dinh A va B
cich nhau mot doan AB = 25¢m. C6 hai 10 xo k, va k, duge cit ra tir mot
16 xo dai, k, duge gin vao mot dau qua ciu con déu kia ¢6 dinh vao A k,
mot diau duoc ¢6 dinh vao B va dau con

k, m K,

lai vao ddu kia cua qua cau hinh 24. O

vi tri can bang ta ¢6: OA =1, = 10cm va -3

OB =/, = 15¢m hai 16 xo khéng bi nén ‘\“‘Q‘Xw‘ \“‘“\"0“ G A B "
hay gidn. Dung mot luc F = 5N ddy

qua cau thi né rot khoi va cach vi tri Hinh 2.4

can bang O mot doan lem. Xic dinh
do cimg Kk, va k, cua cic 10 xo.
Ddp so: k, = 300N/m va k, = 200N/m.
8.7. Mot con lac 10 xo gdm qua cdu nho ¢6 khai lugng m = 0,1kg gin vai 1o
x0 ¢6 do cing k dao dong diéu hod trén mat phing nim ngang theo
phuong trinh toa do va vin toc day di cua dao dong la:

x(t) = 2sin( 10t +—;-) (cm) va v(t) = 20cos (10t + -725 ) (cm/s). Biét rang:

Tai thoi diémt,cé: x, = lem;v=v, = ~104/3 (cm/s).

Tai thdi diém t,¢c6: x, =-J2cm; v=v, = -102 (cm/s).
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X:ic dinh cac thor diem do

Didp 50:1, = il ) vih = =+ k i(S_J
Al ) - 8 5
D. BAI TAP TRAC NGHIEM
8.8. Qua cau cua con lac 10 xo dao dong dicu hoa doc theo truc nam ngang
vor I do dugc xac dinh bor: x = 0.04sm2xt (m):
a. L1 do cua qua cau tai thot diem t = 4/3s,

A x =0,035m. B. x =-0,35m.
C.x =035m. D. x =-0,20m.
b. Vian toc cua qua cau tai thoi diem t = 4/3s.
A.v=-0218m/s. B.v=-1,26m/s
C.v=0,126m/s. D.v=1.26m/s

¢. Van toc va gia toc cuc dar ma qua cau dat duoc 1a
A. vy = 0,251m/s, ay = 1,58m/s.
B. vy = =0,251m/s, ay = -1,58m/s".
C. vy = 0,040m/s. ay = 0,040m/s".
D. vy = -0,251m/s; ay = 1,68m/s.
d. Bo dai quang duong qua cau di duoe trong 1,55 dau tén la
A s =0.235m; B.s =0,93m
C.s=0.35m; D. s =0,220m
8.9. Treo vao dau duoi 10 xo mot vat khor luong m thdy no bi kéo gian dai
thém 90mm. Dung tay kéo vat xuong thap theo phuong thing dimg mot
doan diai 36mm ro1 buong tay ra. Thor gian thuc hién 40 dao dong toan
phan do duoc lat = 24s.
a. Gia toc trong truong g tan noi fam thr nghiem la
A g =99 m/s* B. g = 9,56 m/s*.
C.g = 3,94 m/s*; D. g =98 m/s”.
b. Khi treo vao vat mot vit ¢6 khoi luong 1on gdp 2 1an m thi tan s6 dao dong
cua con lac 10 xo nay la
A.f =24 Hz; B.f =1L178 Hg
C.f =2.3b6 Hz: D f=23H%
8.10. Mot con lac 10 xo treo thang ding, khi vat nang & vi tri can bang (VTCB)
thi 10 xo bi gidn 2.5¢m. Chon truc toa do Ox thing dimg, goc O tring véi vi
chicu duong hudng tir dugi lén. Kéo vat xudng dudi cich

I

tri can bang,

VTCB 2cm 16i truyén van toc 40+/3 em/s theo chiéu duong dé nd dao dong
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diéu hoa xung quanh VTCB. Lay t = 0 la lic truyen van toc cho vat va
g = 10m/s”
a. Phuong trinh dao dong cua vit la

A. x = sin20t (cm). B. x = 451n20t (¢m).
C. x = sin(20t + z ) (cm). D. x = 4sin(20t : ) (cm).
)

b. Néu luc dan hoi cta 10 xo cé gid tri cuc dai la 2,6N thi khoi fuong m cua
vat va do cimg cua 1o xo la
A. m = 1kg; k = 40N/m; B. m = 1kg; k = 4N/m.

C. m = 0,1kg; k = 4N/m; D. m = 0,1kg; k = 40N/m.

8.11. Mot con liac 10 xo treo thang ding, vat nang ¢6 khoi luong m = 250g
Chon truc toa do Ox thang dimg, goc O trung véi VTCB, chicu duong
huong tr trén xuéng. Tir VTCB kéo vat xudng dudi dén vi tri 10 xo giin
6,5cm thi buong nhe dé vat dao dong diéu hod xung quanh VTCB. Biet
rang nang luong cua dao dong la 80mJ. Lay goc thoi gian la ldc tha vt
Cho g = 10m/s".

a. Phuong trinh dao dong cua vat la

A. x = 4sin(20t + 1/2) (cm). B. x = sin20t (cm).
C. x = 4sin(20t - n/2) (cm). D. x = 4sin20t(cm).
b. Gia tri lon nhat va gid tri nho nhat cta luc dan hot la
A Foux = 6,0 Fouin 2 0; B Fox = 5.6N: Fuin=9
Lt Mygax m BBN:  Foip = 05 1. ¥ug = 56N Pup =0

8.12. M6t 10 xo nhe treo thing dimg ¢6 chiéu dai tu nhién 1a 30cm. Treo vio
dau dudi 16 xo mot vat nho thi thay hé can bang khi 10 xo gian 10cm. Kéo
vat theo phuong thang dimg cho t&i khi 10 xo ¢6 chiéu dai 42c¢m, 10
truyén cho vat van toc 20cm/s hudng Ién trén. Cho rang vat dao dong dicu
hoa.

a. Phuong trinh dao dong cta vat la
A. x = 22 cos(10t +—2§£ ) (cm). B. x = V2 cos(10t +2-; ) (cm).

LS

C. x = 22 cos(10t - n/2) (cm). D. x = V2 cos(10t - n/2) (cm).
b. Lay goc toa do & vi tri can bing, truc toa do thang dung, chicu
duong hudng xuong duéi, goc thoi gian chon khi vat di qua vi tri ¢o toa do

X, = -J2em, nguoc chiéu duong. Cho g = 10nv/s®. Khoing thoi gian

ngan nhat dé vat chuyén dong i vi tri ¢6 li do 2 J2cm dén -2 V2 1a

[l ] Dr \vr 10



8.13. Mot con lac [o yo nam ngang dao dong dicu holt xung quanh vi tri can

bing theo phuong trinh: x = duncecem. Biet rang e sau nhimg khoang

thor gian biang nhau v bang (~1o 1 dong nang lai bang nira co nang.
1) '

Chu K1 v van toc goc cua dao dong i

.~ T _

s T=—{s): 0= 20 trad/s) B. T=xntsk 6= 20 (vad/s)
/ 10( ) /

C. ng)(s): ® = 20 (rad/s) D 1 :.:;[:-\JZ m = 2 (rad/s).

8.14. Con lac 10 xo ¢ do cimg k = J0N/m diao dong diéu hod. Khi vat m cua

con ke di qua vi tri ¢d x = = 2em thi the nang dicu hod ctia con lac 1a
AW, =-00l6l. B W, =-0.008]J.
C.W =0,016) D. W =0.008].

8.15. Con lac 10 xo0 gom qua cau nho ¢6 khoi lugng m = 0,1kg géin véi 10 xo
do cimg K, dao dong dicu hoi trén mit phang nim ngang phuong trinh:
| - n T
X(1) = 2sin(10t + ) (cm). Tai cac thor dicm t,(x, = lem).
L) . . '

&

v, = =10 v3 (cm/s) va (X, = =yv2em; v, = -—!()ﬁ (cm/s)) dong ning,
thé niang tire thot cua chuyen dong i

AW, = %{l— cos(20t + M) va W, = [) [} + cos(20t + m)].

B.W, =E[l-cos20t+ )| va W, = k. [T+ cos(20t + m)].
‘)

' | -
C.W, = ) [1=cos20t+ m) va W, = E[1 + cos(20t + m)].

D.W, = 2 1= cos(t + )| vl W, = £ [+ cos(2t + ).
)

8.16. Mot 16 xo khoi luong Khong ding ke, ¢o do dai e nhién 20cm, 10 xo bi
giin ra thém Tem dudi tie dung caalue kéo 0.IN. Nguoi ta treo vao 10 xo mot
hon bi ¢6 khoi luong 10g 101 quay hé thong niy xung quanh truc thang dimg
VOl vin toc goc o, hhi ay true cua lo xo lam vai true cta quay OO’ mot goc
a = 60". Liy g = 10 m/s”.

nDr 1’'rY 1.4y
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a. Chiéu dai cua 1o xo
A l=22cm. B. Il =32em. C.l=22cm. D. Il = 3,2¢m.

b. S6 vong quay duoc trong 1s la:

A n=15(/s). B.n=15(v/s). C.n =150 (v/s). D. n = 51 (v/s).

8.17. Mot cai dia nam ngang, c6 khéi lugng M, duoc gan vao dau trén cla
mot 10 xo thing dimg ¢6 do cing k. Pau dudi cua 16 xo duoc gitr ¢6 dinh.
Dia c¢6 thé chuyén dong theo phuong thiang dimg. Bo qua moi ma sdt va
luc can ctia khong khi.

a. Ban dau dia o vi tri can bang. An dia xuong | doan A, roi tha cho dia tu do.
Chon truc toa do hudng Ién trén, goc thoi gian lic tha tay khoi dia, goc
toa do 1a & vi tri can bang. Phuong trinh dao dong cia dia dugc moé ta theo
ham sin ¢o6 dang:

A. x = sin(10t - ;ﬁ) (cm). B. x = 4sin(10t) (cm).
C. x = sin(10t + —g—)(cm). D. x = 4s51in(10t - g ) (cm).

b. Pia dang nam ¢ vi tri can bang, tha moét vat ¢6 khéi luong m roi tu do tur
do cao h so vai mat dia. Va cham gitra vat va mat dia la hoan toan dan hoi.
Sau va cham dau tién, vat nay Ién va duoc gilr lai khong cho roi xudng dia
nira. Tan s6 géc ©” va bién do A’ dao dong dia la
A. © = 1nrad/s; A’ = 8 2cm. B. ® = 10nrad/s; A' = 82cm.

C. ® = 10nrad/s; A' = 8,2cm. D. ' = 10rad/s; A" = 8,2cm.

¢. Lay goc thai gian la ldc vat cham vao dia, goc toa do la vi tri cin bang
ctua dia lic ban dau, chiéu hudng 1én trén va M = 200g, m = 100g,
k = 20N/m, A = 4cm, h = 7,5cm, g = 10m/s*. Phuong trinh dao
dong cua dia la
A. x = 8,2.cos(10t - /2) (cm). B. x = 8,2.cos(10nt - 3n/2) (cm).

C. x = 0,82cos(10t - ©/2) (cm). D. x = 82.cos(10t + w/2) (cm).
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Chadée? CAC LOAI DAO DONG
TONG HOP CAC DAO BPONG

A. PHUONG PHAP GIAlI TOAN

Bai todn xdc dlil-lh-d;m dong tong hop la bai todn tim cic dai iu(_mg d"{ic ';
trimg dé viét phuong trinh tong hop cic dao dong. Thuong ¢é ba phuong
phdp dé giai cac bai todn nay

+ Plucong phap dai so: Xiace dinh true tép cae dai lugng A va ¢

+ Phucong phap hiong crac: Bién doi tong cdc ham luong giac thanh
tich cua ching.

+ Phwcong phap gian do vée o Dung gian do véc to quay.
Ca 3 phuong phap nay déu phai dua trén co s& phai tir phuong trinh li do |
cua ciac dao dong thanh phin: x, = A cos(ot + @,) va X, = A cos(ot + @,),
va phuong trinh 1i do cua dao dong tong hop dang tong quat: X = Acos(ot + ¢)
— Néu dung phuong phip dai <o, ta ¢6 the tinh truc tiép A va ¢:
A, sing, + A, sin ¢,

A® = A, * 4 A, ‘4 2A1Ac08(02 - @) vatge = )
A, cos@, + A, cos g,

Tuy nhién phuong phdp nay chi dp dung cho cac bai toan don gian, céic
dao dong cung phuong cung tan so. Khi dé dao dong tong hop sé la:

X = X; + Xo = Acos(ot + ¢)
- Néu dung phuong phip luong gidc. ta sir dung dang thic:

. . @+ 3 f) -
sina + sinfd = 28 -~ .ZI cos ° &

9 .
Tuy nhién phuong phdp nay chi nén dung trong trudng hop céc dao dong
co cung bién do. Vai cic tuong hop khace phuong phap nay sé rat phuc
| tap.

— Néu dung phuong phip gian do vecto, ta tién hanh theo cic budc:
|+ Viét phuong trinh 1i do vi bién do ctia dao dong tong hop theo li do va
bién do ctia dao dong thanh phin: x = Y.x, vd A = L A,
+ Vé cdc vecto bién do cdc dao dong thanh phan theo cing mét ti 1€ va ¢6
vi tri dugce xdce dinh tur pha ban dau:
+ V& vecto bién do tong hop tir cic vecto thanh phén (theo quy tic hinh
binh hanh luc).
+ Viét phuong trinh dao dong tong hop theo bién do va pha da tinh dugc
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| 1. Do léch pha cha hai dao dong diéu hoa cung tan so: Ap =@, — @,

-

Néu Ag > 0 = ¢, > ¢, (x, sdm pha hon x,) ? d

Néu Ap < 0 = @, < @, (X, tré¢ pha hon x,)
Néu A = k2n (k € 2) (X, cung pha voi x,)

. NéuAp =(2n +Dn (k € 2) (x, nguoe pha vai x,)

\ Ba

2. Néu hai dao dong thanh phén co: b
néuA; TT Az A=A + A, Hinh 2.5
néul, TV A A= |A, - A,
nfulA, LAy, x= \jAEI + A%

- Thi vécto > A ¢6: Goc trung vai O cua hé xOy vado dai ti 1¢ vai bien do A

" Tai thoi diem t = 0, A tao véi truc chuan (Oy) mot gée pha ban dau ¢

L — - S — —_—— ——

B. BAI TAP MAU
Thidu9.1.v

Mot chiée xe nho, trén ¢6 mot con lac ¢é
chu ki 0,55, dwoe dat trén mor mar phang
nehicng 45" so vai mdt phcfn_u neane. Hoi
chu ki cua con lac sé bang bao nhicu khi xe

bar dau chay xuong theo mat doc”

Bai giai:
Cho: T = 0.5s: a = 45°, g = 9.81m/s".

Hinh 2.6

Hoi Ty =?

Phan tich: Con lic thue hién c¢ic dao dong doi vai mat xe. Vi xe chay xuong
doc nhanh dan déu dudi tic dung cia thanh phan trong luc tic dung lén xe
song song vdi mat duong doc nén doi véi mat doc chuyen dong cua con
lic 1a nhanh dan déu. Trong luong P cha qua nang duoce phian tich thanh
hai Ivc thanh phan: lue F, song song véi mat doc truyén cho con lac gia
toc chuyén dong tinh tién con luc F, thing géc vai mat doc lam cho qua
nang dao dong hai bén truc treo con lac (hinh 2.6). Phai tim gia toc a cua
qua nang theo phuong song song véi truc treo con lac sau d6 dp dung cong

Fl » 1 ' g II/ 4 # w g
thirc co ban cua con lac don T = 2n |— dé tinh chu ki T.
|
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Ta co: Fu = p.cosu = mgeosa
m: khot lrong cua con L
g g1a toce trong hu
T do ta suy ra gia toc cua qua nang i o= geosa
Chu Ki dao dong ctia con lac Kl ve chay L
T, = 2n ,'/ = T | - ().6s.
\ ! N LON U
Pap so: T, = 0,6s.
Thidu9.2.
Xe liva chay voi van toc nao thi con lac dar TE cm trén toa xe sé du dua
that manh. Biet rang do dai cua thank rax la 12.5m?
Bai giai:
Cho: /=1lecm=0.1m
L=125m
Xic dinh: v="?

Phdan tich: Chd noi hai thanh ray bao gio cing ¢ mot khoang hd dé phong

khi tron nong, duong ray giin no ma khong bi vong 1én. Do chinh 1a cho
banh xe Ira bi va cham va gay luc Kich thich twan hoan 1én toa xe va do do
cuong bich dao dong cua con lic treo o trong toa xe.
Con lac sé dao dong that manh vor bicn do cue dai, nghia i co hién tuong
cong huong khi chu ki hodc tan <o va cham (ngoai luc kich thich) bang
chu ki hoic tan so dao dong riéng cua con lac. Tir diéu kién do ta € tim
duge van toc cua xe ua

bicu kién dé con lac du dua manh nhat nghia Eeé cong huong co hoc:

o e [ []
] hich thich = I T D — = 2:—[ I
v N8
e , L |/ o .
2n\e

bap so: v 67,5 km/h,
Thidu9.3.

Cho co heé 6 caun tao nlue hinh 2.7 Oua cane A ¢o khoi hiong m = 500,

Thanh treo OA ¢6 khot liong Khone dane ke, dar 1= 25¢m.
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Lo xo nam ngang co khoi hiong khong dang ke, ¢o do

cing k = 25N/m. Ban dau qud cau A nam can bang, 1o xo 'J*MU
chita bi bién dang va thanh OA nam thang dimg. Tie VICB |
kéo nhe qua cau A dé thanh OA nghiéng goc a, = 0.05rad I
so vot phicong thang dimg, 1ot buong ra. Chimg minh qua

cau dao dong dicu hoa (bang phiong phdp bao toan nang \O—’\/\/]\\/\/\f\—*
licomg). Tinh chu ki dao dong va viét phong trinh dao M '

a » » - a* 3 \
dong cuita qua cau. Lay g = 10m/s”. Hinh 2.7

Bai giai
Cho: m = 500g; / = 25cm. k = 25N/m
a = 0.05rad; g = 10m/s’

Xdc dinh: T =?; Phuong trinh ?

Phan tich: Day 1a loai bai todn xét dao dong cua mot co he. Muon giai ba

62

todn nay bang phuong phdp bao toin niang luong ta phai tinh duoge co nang
cua hé (bao gom ddong nang, thé nang trong truomg vi thé ning dan hoi) tai
mot vi tri bat ki ciia hé dua vao cdc cong thic va kién thace da bict. Bat co
nang toan phin bang hiang sé. 5au dé 1ay dao ham theo t hai vé dang thirc
dé sé it ra duge phuong trinh cian tim (khi dao ham can chi y rang day la
dao ham theo bién s6 t chit khong phai theo bién 56 x, nghia la ta ¢6:
(x%), = 2xx’, ; (V%) = 2vv'.

Can chi y: ¢6 thé giai bai todn theo phuong phip dong luc hoc thong
thuvong: Tim hop lyc tic dung 1én vat va dap dung dinh luat II Niuton. Cu
thé 1a trong thi du trén, cic luc tic dung lén vat theo phuong chuyén dong
bao gom luc dan héi va hinh chiéu cua trong lue 1én phuong chuyén dong.

Do d6 hop luce tic dung 1én qua céu la: f, = —-kx — mg 3; Sau do dp dung

dinh luat II Niuton ciing tim duoc két qua trén.

Chon VTCB cua qua cidu lam goc toa do va lic biat dau buong qua cau lam
goc thai gian(t = 0). Xét chuyén dong cua qua ciau o thoi diém t, qua ciu
co toa do x va van toc v, thanh treo OA ¢6 goc léch a.

2 2
V b - - » e kx
va thé nang dan hoi: W, = —

Pong nang cua qua cau: W, =
Thé nang trong trudng (chon vi tri can bang 1am mdc tinh thé ning):

W, = mgh = mg/(1 - cosa) = T_Z_g_[_ -1
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" X : . 2
Via= - néntaco: Wy, = — %"

Co nang toan phan cua hé duoc bao toan:
. :

. mv® kx® mg
E= — 4+ — +—2%% =const.

2 2 21

Lay dao ham cua E theo thot gian ta duoc:
; , , M -

E, = mvv + kxx" + —Zﬂg—xx = 0.

e L] L] LR - - L L ] nl '
Vii v=x',v =x"néntaco: mx'x” + kxx’ + —-z-g-XX =),

=X * - + 8 )X =0 hay x" + 0’x=0, véi 0 = /—lf—+§ =310 rad/s.
m [ m [

Phuong trinh nay c¢6 nghiém: x = Acos(ot + @).
Vay qua cau dao dong diéu hoa vai tan sé o.

Chu ki dao dong: T + —n- = ,_%E___ = (,66s.

I

Theodé bai: lict =0, x = log = 1,25emvav=0=>A=1.25cm. ¢ =0.
Phuong trinh dao dong cua qua cau la:
x = 1,25.cos(3/10t) (cm)

C. BAI TAP TU GIAI

9.4. Cho hai dao dong thanh phan cung
phuong, cung tan s6 ¢6 phuong trinh:
X; = 4cos(100nt - w/2) (cm) va
X, = 4c0s(1007n). Xdc dinh phuong trinh dao
dong tong hop cua hai dao dong nay (giai
bang ca 3 phuong phdp va so sinh cic Hinh 2.8

phuong phap do).
Ddp s6: x = 42 cos(100nt ~ w/4) (cm)
5. Cho giian d6 vécto Fre-nen biéu dién 2 dao dong diéu hoa c6 cung tan s
f = 50 Hz nhu & hinh 2.8: Xdc dinh dao dong téng hop hai dao dong nay
Ddp so: x = 5sin(314t + 0,37n)
9.6. Mot chat diém tham gia dong thoi 4 dao dong diéu hoa cung phuong,
cing tan s6 goc c¢6: A= 3 \/§cm, ¢ = t/4; A, = 3em, @, = -1/3;
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A, =6cm, ¢, =1/3 vii A, = 6cm, @, = 27/3. Xic dinh dao dong tong hop
cua 4 dao dong trén.
BPdp so: x = 12sin(ot + ©t/3).

D. BAI TAP TRAC NGHIEM

9.7 D¢ duy tri dao dong cho mot co he, ta phai
A tic dung vao né mot hue khong doi theo thot gian,

B. lam nhin, boi tron dé giam ma st
C tac dung 1én hé mot ngoai luc tuin hoan.
D. cho hé¢ dao dong vai bién do nho dé giam ma sat.

9.8. Doi vai dao dong cudng buice thi
A. tin s6 dao dong cudng birce 1 tan sO néng cua he.

B. bién do dao dong cudng bue Li bién do cua ngoai luc.

C. tan 56 cua dao dong cudng bire [a tan 6 cua ngoai lue tuin hoan.

D. bién do cia dao dong cudng bire chi phu thudce vio tan s6 cua ngoai luc
tudn hoan.

9.9. Nhin dinh nao dudi day vé dao dong cudng bic la khong ding?

A. B¢ dao dong trg thanh dao dong cudng biic, ta cin tic dung vao con
lic dang dao dong mot ngoai luc khong doi.

B. Néu ngoai luc cudng bire 1 tuan hoan thi & thoi ki dau dao dong con
lic 12 tong hop dao dong riéng clia né voi dao dong clia ngoai luc.

C. Sau mot thon gian dao dong chi 1a dao dong cua ngoai lue tuan hoan.

D. Tan s6 dao dong cudng birc bang tan s6 cua ngoai luc tuin hoan.

9.10. Hién tuong cong huong xay ra khi
A. tan s6 dao dong bang tan so riéng cua hé.

B. tan s6 luc cudng bic bé hon tan so riéng cia hé.
C. tan s6 lue cudng bire I6m hon tan o6 riéng cia hé.
D. tan s6 luc cudng bire bing tin so riéng cua hé.

9.11. Mot vat treo bing mot soi day vio tran cua mot toa tau dang chuyén
dong déu. Vat nang ¢6 thé coi nhu mot con lac day ¢6 chu ly T, = 1s. Tau
bi kich dong khi di qua cho noi hai duong ray. Nguoi ta nhan thay khi van
toc tau la 45km/h thi vat dao dong manh nhat. Chi¢u dai ciia moéi dudng
ray la
A I=125m. B.I=1153m. C.l=135m. D.l= 105m

9.12. Con lac thir nhat ¢6 chu ki T, = 3s, con lic thir 2 ¢6 chu ki nho hon T,.
Hai con lac trung phung nhau hai lan lién tiép 100s. Chu ki dao dong cla
con lac thi 2 Ia
A Ti=0201s. B . Ty=291s C.T,=0386s €. Ty=395s
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9.13. Hai dao dong x; = Asinot va x, = Asinfot + n/2) la

A. dong pha nhuu 5 vuong pha nhau
C. x, tré pha hon x D x, sém pha hon x,

9.14 D¢ dao dong 1ong hop cua har dao dong x; = Ajcoslat + @) va
X, = Agcos{mot + 0,) la dao dong dicu hoa thi
A. X, va x, phai cung phuong
B. A, = Ay;

C. o = o
D. x, va x, phai cung phuong. A, = A, viig, — @ = hang s6.

9.15. Hai dao dong nguoc pha khi
A. 9> - 9; = 2nr. B. ¢; - ¢; = nm.

C.os - 91 =(02n + /2. D. o - ¢y =(2n + 1)n.

9.16. Mot vat dao dong dieu hoa theo phuong nam ngang. Van toc cia vt tai
vi tri can bang co do 1on la v, = 62,8cm/s va gia toc cuc dai ¢6 do lon la
ama.. = 4m/s®. Lay n° = 10. Bién do va chu ki dao dong c6 thé la
A A=10cm, T=1s. B.A=lem. T=ls.

CA=lem, T=0.ls. D.A=10cm, T=01s.
9.17. Mot vit dao dong dicu hoa theo phuong trinh: x = 4sin(nt + n/2)(cm).

Bicu thuc cua van toc cua vat la

A. v = 4ncos(nt + n/2). B. v = 4ncos(nt - n/2)
C. v = 4n°cos(nt + 1/2). D. v = 4n°cos(nt - n/2)

9.18. Mot dao dong dicu hoa theo phuong trinh: x = 4sin(nt + w/2) (cm).
Van toc cuc dai cua vat la
A. [Via = 12,66 m/s. B. Vol = 1,256 m/s.

C. IVoaxl = 125,6 m/s. D. vl = 1256 m/s.

9.19. Khoi Tuong va bdn kinh ctia hanh tinh X I6n hon khoéi luong va ban
kinh cta Trai Dat 2 lan. Chu ki dao dong cia con lic dong ho trén Tréi
bat [a 1s. Khi dua con lac Ién hinh tinh d6 thi chu ki cia né sé 1a

AT=-s B.T=yls CT= s D T=2

2 2

v

9.20. Con lic don ¢6 do dai 1 = Im khoi luong khong dang ké, hon bi ¢6 khoi

luong m = 100g trco vao dau dudi cua day. Kéo con lac 1éch khoi vi tri can

bang 1 goc o, = 30" roi tha khong van toc ban dau. B qua moi luc ma sat va

luc can cua moi truong. Lay ¢ =9.8 m/s*. Van toc hon bi khi qua vi tri can bang
A.v=163m/s. B.v=0.16 m/s C.v=163 m/s. D.v=1,63 m/s.
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Chuong Il
SONG CO - SONG M

. TOM TAT LI THUYET

| 1.

Dmh nghia song co: la cic dao dong co hOL lan truyén theo thoi 51 an |

trong mot moi trudng vit chit.

2. Cac dai luong dac trung cua song

y A AT » " - -t -~ A ._\S A ¥ £S
—Vian toc séng 1a van toc truyén pha dao dong (v = — ), trong moi truong
i ' At

xdc dinh v = const
— Chu ki va tan so:
Chu ki song = chu ki dao dong = chu ki ctia nguon song
Tan s6 séng = tan s6 dao dong = tan sO cuia nguodn song
— Bude song k la quang dudmg song truyén duge trong mot chu Ki, bang

khodng cdch gitrta hai diém gan nhat trén cung mot phuong truyén song |

dao dong cung pha: A=vT=v/f
— Bién do song: Aseng = Addong

: : 1 24
— Nang licong song: E=EBEy & 2 mo?A*

truyén trén mot mat phang: E, ~ 1/r, = a~ 1/ry )

3. Phuong trinh truyén song: la phuong trinh dao dong ctiia mot phan tir vat

(Néu séng truyén trén mot duomg thing: E = const = a = const. Néu séng |

chat khi c6 song truyén téi. Gia sur lay diém A lam goc, tai A phuong trinh

chuyén dong cé dang: u, = acosot (trong dé u, la li do dao dong tai A).
Tai diém M trén phuong truyén séng, & phia trude A dao dong muon hon

] s 2 n v . . x ~ P - ~
0 A mét khoang thoi gian 1a At = =, phuong trinh chuyén dong la:
v

©X 2nt 2nx a. | B =)
u,, = acos(wt = — ) = acos | —— - = ACOSLN | — — — J
v P Ty, T &

(trongdo A =vT = % goi 1 bude song, T la chu ki, f 1a tan so)

*Dai luong: ¢ = 2—:-{ goi [a pha cua song
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4. Po l¢ch pha: giira har diens b ki M ova N trong mo IIU'U'IIE. nuvcn song

, o o ody ~dy e . 3
cich nguon O lan luat 1o dy, vado: A, =21 = ——==. Néu M va N déu
/
_ : : “ MN
cung nam trén mot phuong truven song «ve mot phia): AQyy = 2T —

5. Giao thoa cua hai song ket hop

Dicu kien: dé ¢o giao thoa phar ¢6 har song két hop va dao dong clng
' phuong. Hai séng két hop L han song ¢o cung chu ki (tan s8) va ¢ hiéu so
| pha tai moi diém khong phu thuoc vio thn gian. Phuong trinh dao dong tai
mot diem M cdch hai nguon k¢t hop (dong bo) s, v s, ¢dc khoang ciach d, va
d_\. HE
(n(d, —-d,) leoen | L (d, +d,)

s = 2acos - osdm | — ‘

\ /. / ! 21,
* i 5 . 2 % . ; i 3 o) d-) = dl
Dao dong tar M dic¢u hoa. chu ki T, co do léch pha: A =2 —=——

A
| % o R N le!. 'i:111\i f
* Bién d¢ dao dong: A =2alcos| —=—— ||,
3 .-

+ Néu 6 =d, — d, = ka thi bicn do dao dong dat cue dai,
+Néud=d,-d, =(k+ : )A bién do bang 0 (tniét ticu)
* Pha caa dao dong tai M:
¢ = -‘; (¢, + () (nuatong do tré phacla s, v s,)

% SO cuc dai giao thoa N (hay ~0 bung song trong khoang céich gitra hai

nguon O, va O, la: N, S —==N=2p.. +1
&
* 86 cuee ticu giao thoa N™ hay 5o nit séng 6 trong khoang cdch giira hai
nguon O, va O, L N"= 20,

6. Song durng: 1a séng ¢6 nhimg dicm nit va bung co dinh trong khong gian,
no 1a két qua cha su giao thoa cua song tGt va séng phan xa trén cing mot
phuong. Hay noi cich khic, song dimg 1a két qua cua sy giao thoa hai
song két hop truyén nguoc chi¢u nhau trén cing mot phuong truyén séng.

* Khoang cich gitra hai nat hay 2 bung séng bat ki:

dyy = diy = k22 (k la cdc s6 nguyén)
=> Diéu kién song dimg khi hai diu ¢o dinh (nidt) hay 2 ddu tu do (bung)

f=khf2 (k. la N bo song)
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* Khoﬁng—.c;ich gitra 1 nut séng va 1 bung song bat ki:
dxeg = (2k + 1) /4 (k la s6 nguyén)

= Diéu kién dé song dimg khi 1 dau ¢6 dinh (nit séng) va mot dau tu do |

(bung song) =2k + 1)rM4 (k 1a s0 bo séng)

7. Song am: 1a séng co hoc ¢6 tan s6 trong khoang 16Hz < f < 2.10* Hz

— Cuong d6 am 1 la nang lugng am truyén qua mot don vi dién tich dat vuong
goc vai phuong truyén am trong mot don vi thoi gian.

| = —g (don vi W/mz):vﬁl P 1a cong suat am

— Muc cuong do am L: L (B) = Zgil— = L (dB) = 10lg ll

0 0

(I, = 10" "*W/m* la cudng do am chuan)

11. PHAN LOAI BAI TAP

Chidé 10 SONG CO - PHUONG TRINH SONG CO

A. PHUONG PHAP GIAI TOAN

- Céac dai lugng dac trung cta séng bao gom: van toc truyén song, budc
song, chu ki, tdn s6 va do léch pha gitra hai diém trén phuong truyén
song...

Cac cong thuce xac dinh cac dai luong nay:
a. Lién hé giita van toc truyén song, buoc song, chu ki, tan so.
A=vl=
f
b. Do léch pha giita hai diém trén phiong truyén song.

Ap = —2%(1 (véid=|d, - d,|)

+ A@ = 2kn: Hai diém dao dong cung pha
+ A = (2k + 1)n: Hai diém dao dong nguoc pha
c. Bai toan lap phicong trinh song.

Phuong trinh dao dong tai A: u = acosot

= tai M cach A mot doan bang d, (hinh 3.1) ¢6 phuong trinh séng:

;\ ;\'1

+ Xdc dinh bién do cuc dai cua song: Hinh 3.1

|
|
|
|
f
|

i
|
|
|




ol daa
+ Xdac dinh tan s6 dao dong o« = 27

+ Xic dinh pha dao dong @: ¢ = iy
d. Cac buoe giait bar roan:

+ Phan tich cdc dir kién di cho v yéu cau bai toan dé chon copg thic

thich hop

+ Viét phuong trinh song tong quat

+ Ap dung cong thiic dinh nghia hoac cic cong thie lién hé dé xic dinh

cac dai lugng trong phuong trinh tong quit hoac cdc dai lugng theo yéu

cau cua bai toan.

+ Gial, xdc dinh cdc dai luong theo yéu cau dé ra.

+ Bién luan va tra loi,

- Luu v Phicong trinh dao dong hodac phicong trinh soéng déu co thé mo ta

dang hinh sin hodc cosin, vi vay khi giai toan ta cé thé chon cach mo ta
nao ey y sao cho bai toan don ¢ran nhat la diore.

B. BAl TAP MAU

Thidu 10.1.

Pdu A ciia mot day cao su cang thang nam ngang da hon 20m dicoc noi
vai mot ban rung ¢o tan so = 0.5H:.

a. Lic t = 0. A bat ddau chuyen dong tievi tri can bang theo chiéu dicong cia
truc toa do va co bién do Sem. Lap biéu thiee séng (phicong trinh dao
dong) cua diéem A.

b. Biét rang sau 2s song truven diwe 10m, lap phong trinh dao dong cuia
cde diém trén day cach A: 2.5¢cm. Semyva 10em.

Bai giai
Cho: I =20m; f = 0,5Hz; A =5cm

t= 2sts= 10m;

Xic dinh phuong trinh ?

Phan tich: Day la loai bai todn v¢é dac tnmg cua song va lap phuong trinh
song (phuong trinh dao dong tai cic diém trén phuong truyén song). Can
chi y rang phuong trinh truyén séng la ham tuian hoan theo bién s6 t va
theo bién s6 d (theo thai gian vi khong gian). Do dé ta ¢6 thé xédc dinh
dang cuta séng truyén & mot thoi diém nhat dinh (d6 chinh la dang cta sgi
diy dan hoi khi ¢6 séng truyén qua ¢ thoi diém xdc dinh).

Bang cdch vé ham u theo bién so d: ham nay ¢6 chu ki 1a A, do dé chi cén
xdc dinh gid tri cha u, tai dau A cia soi day. Vai thoi gian séng truyén tir
dau A cta sgi diay dén dau kia, do do cic phan tiép theo cua day sé dao
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dong khi séng truyén téi (vi vay ma & nhitng thoi diém dng vai t con nho,
¢6 nhimg phan cua diay con nam yén chua dao dong)
a. Phuong trinh dao dong cta A ¢6 dang: u, = u, sin(2nft + @)
véi u, = 5cm; f = 0,5Hz; va theo dé bai, lic t =0, u, = 0 = 5.sing,
v =up’ = 2nfug cosp >0 = ¢ =0,
Vay: u, = Ssinmt (cm).
b. Véan toc truyén séng: v = -1~29 = 5 m/s. Budc song A = % = 10m.
Phuong trinh dao dong cua diém M trén day cach A mot khoang d(m) la:
nd

uy = 5 sin(ot - gﬂ) = Ssin(nt - —)
3 5
Véi diém M ciach A d; = 2,5m: u; = 5sin(nt - -g- ) (cm)

M, dao dong cham tré pha so vdi A goc g

Vi diém M, cich A d; = 5m: up = 5sin (nt -n) = ~5sinnt (cm)
M, dao dong nguoc pha so vai A.

Véi diém M, cich A d; = 10m: u; = 5sin (nt -2n) = 5sinnt (ecm)
M, dao dong cung pha véi A.

Lic t, = Is séng truyén dén diém B cidch A mot khoang:
AB = vt, = 5m = %

tai A ta cé: u, = Ssinmnt, = 0 va tai B: upg = 5sin(nt, — 1) = 0.

Lic t, = 3,5s song truyén téi diém C cich A mot doan:

AC=vt,=176m=A+3 3—

Khi d6 tai A ta ¢é: up = 5sinnt; = 5sin (3,5%) = -5em.

17,5

va tai C: u. = 5 sin(nt, - %) = 0.

C. BAI TAP TU GIAI
10.2. Trén mot soi diay dan hoi cang ngang ¢6 song dimg, M 1a mot bung séng
con N la mot nit séng. Biét rang trong khoing MN ¢6 3 bung séng. Cho
MN = 63cm, tan s6 cua séong f = 20 (Hz). Hiy xdc dinh:
a. Budc séng trén day dan hoi dé.
b. Vin t6c truyén séng trén day dan hoi.
Pdp s6: a. k. =36cm. b.v=72 (m/s)
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10.3. Hai nguon song A vi B3 cach nhau mot khoang /= 50mm dao dong trén
mat thoing cua mot chit long theo cung mot phuong trinh:
X = Heos(1007t - a/2) (mm).
Xét ve mot phia duomg trung true cua AB, ta thay gon séng bac k di
qua dicm M ¢ hiéu 0 MA - MB = 15mm va diém M’ ¢6 hiéu s6
M'A - M'B =35mm. Hay xic dinh:
4. Bude song A va van toc truyen song trén mat chat long.
b. Gon song bac k la cuc dai (101) hay cuc tiéu (dimg yén)?
¢ Xdc dinh khoang cich toi nguon A ctia diém dao dong nguge pha gan
nhat voi nguon dao dong nam trén dudmg trung truc cua AB.
BPap so: a. A = 10mm va v = 50cm/s
b.k = 1.5 (tai M ¢6 cuc tiéu giao thoa)
¢. dyn = 35cm
10.4. Mot day dan héi rat dii nam ngang ¢é diém dau A budc viao mot diém
dao dong vai bien do dem va chu ki T = 2s. Phuong dao dong vuong gdéc
val sar day, van toc truyén song bién dang doc theo soi day la 4m/s.
a. Lap phuong trinh dao dong cua diem A (theo ham sin)
b. Lap phuong trinh dao dong cua cic diém trén day cich A nhimg doan
2/3m; 2m; 4m.
c¢. Xdc dinh do dai bude song trén day.
d. Xac dinh quing duong song truyen duge trong 2s.
Dap so: a. u, = Asin2nt/T = 4sinnt (cm)
b. u; = 4sin(nt - 27.2/3.4.2) = 4sin(nt - ©/6) (cm)
u;, = 4sin(nt - 2n.2/2.4) = 4sin(nt - n/2) (cm)
uz = 4sin(nt - 2n.4/2.4) = 4sin(nt - ) (cm)
c. A =8m;d. s=8m
10.5. Trén bé mat cha mot chat long ¢6 hai nguon phét séng O; va O, thuc
hién cic dao dong di¢u hoa cung tan so f, cung bién do a va cung pha ban
diau bang 0, theo phuong vuong géc vai chit long. Coi bién d6 cua céc
nguon O, va O, gt tdi mot diém bat ki trén mat chat 1ong déu bing bién
do dao dong a ctia ngudn.
a. Xdc dinh phuong trinh dao dong tai mot diém M bat ki trén mat chat
long lan luot cich O, va O, nhimg doan d,va d,.
b. Cdc di€m c6 bién do cuc dai va diém ¢é bién dé bang 0.
c. Biétd, = 2,45cm. d, = 2,61cm va bién do dao dong tai hai nguén O,,0,
la a=2mm, A = 0.24cm. Xidc dinh bién do, pha ban dau tai diém M,.

Didp s 5. = Faons s il gy {wt (d, ;dz)]

A
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b.x, khi(d,-d)=kA vax_ khid,-d, =2k + 1)2/2

c. A’=2(mm). ¢ =-2In

D. BAI TAP TRAC NGHIEM
10.6. Song co hoc la
A. nhimg dao dong co hoc lan truyén theo thoi gian trong moi truong vat
chat.
B. su lan truyén mot nang luong xic dinh trong khong gian chir khong
phai trong moi truong vt chat.
C. su lan truyén mét luong vat chat xdc dinh trong khong gian.
D. su lan truyén dao dong trén bé mat mon truong.
10.7. Van toc song trén mot soi day cang thiang phu thudc vio

A. Sttc cang cua day. B. Bién do song.

C. Bude song. D. Gia toc trong truong.
10.8. Khi Iam tang tan s6 cua soéng thi da

A. Lam van téc giam xuong. B. Lam budc séng ngan lai.

C. lam bién do l6n ra. D. Lam chu ki dai thém

10.9. Trong cdc dai lugng dac trung cho séng sau day: Bién do, van toc, budc
séng, tan so, c6 mot dai luvong doc lap vén cdc dai leong khice do la
A. Bién do. B. Van toc.
C. Budc séng. D. Tan so
10.10. Trong song ngang, moi phan tir cia moéi truong
A. Chuyén dong tron.
B. Chuyén dong elip.
C. Chuyén dong theo phuong truyén cua song.
D. Chuyén dong dao dong vuong goc vai phuong truyén clia song.
10.11. Song ngang truyén duge trong cic moi truong

A. ran. B. khi.

C. mat thodng chat long. D. chan khong.
10.12. Séng doc truyén duoc trong cic moi truong

A. ran. B. bé mat vat chat.

C. mat thodang chat long. D. chian khong.

10.13. Séng truyén tr M dén N doc theo phuong truyén song vai budc song
A = 120cm. Biét rang song tai N tré pha hon song tai M 1a /3. Khoang céch
d=MNsé la
A.d=15cm. B. d = 24cm. C.d=30cm. D.d =20 cm.

10.14. Phuong trinh truyén séng trong moi truong tir nguén O dén diem M
cach nguon dim) l1a u = Ssin(6nt — nd). Van toc truyén soéng v trong moi
trudong nay c6 thé la
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A v=434m/s { v = 6mys.

. v=5m/s ). v = Bm/s.

10.15. Dung buia go manh xuong duonz ray xe Ira. Cach dé 1km mot ngudi
quan sdt ghé tai xuong duong tay nghe thay tiéng gd truyén theo dudng
ray v 2.8 gidy sau mon nghe thay tieng go truyén trong khong khi. Biét
vin toc trong khong Khi [y 335m/s Van toc am trong thép duong ray [a
A. vi= 55 12mjs. B v =5465m/s
C. v =354023m/s. D v =5380 m/s.

10.16. Mot séng co lan truyen tren phuong truyén song vaéi van toe 40cm/s. Phuong
trinh song cua mot diem O ucn phuong tuyén song doé 1a u, = 2sin2nt (cm).
Phuong trinh séng tai diem M trude v cich O 10em fa

v b1 . T
A uy = 2s1n(2nt z ). B. uy = 2sin(2=nt + 5 ).

. n . o 3
C. uy = 2s1n(2nt + 1 ). C. uy = 2sin(2nt 7 ).

10.17. Mot song co hoc lan truven trién mot phuong truyén séng voi van toc
Im/s. Phuong trinh song cua mot diem O trén phuong truyén song do 1a
u, = 3sinmt(em). Phuong trinh song tai diém M sau O va cich O 25¢m la:

. ; n

A. uy = 3sin(nt = ). B. uy = 3sin(nt + —).
2 2

C. uy = 3sin(nt - : ). C. uy = 3sin(nt + i ).

10.18. Mot séng co hoc lan truyén doc theo mot dudong thing ¢6 phuong

= # . R, - ZrL & oot ’ - 2
truyén song tai nguon O la: u, = Asin = t(¢cm). Mot diém M cich nguon O

biang 1/3 bude séng o thot dicm t = 1/2 chu Ki ¢6 do dich chuyén uy = 2em.
Bién do song la

4 ‘
A.a=2cm. B.az —cm. C a=4cm. D.a= 2 \/5 cm.

\:}:
10.19. Mot song co hoce lan truyén trong mot moir truong vat chit, tar mot
(3

' ; ; . co. i T 2n —
diem cich nguon x(m) ¢o phuong trinh: u = 4sin( -t - Y x) (m). Vin toc

truyén song trong moi triuong do la

A. v=2,0m/s. B.v=10mfs. €C vz50ms. D.v=0.5m/s.
10.20. Mot song co hoce phat ra tir mot nguon O lan truyén trén mat nude voi

vin toc v = 2m/s. Ngudi ta thiy har diem M, N gan nhau nhit trén mat

nude nam trén cung duong thang qua O va cich nhau 40cm luon dao dong

nguoc pha nhau. Tan o6 song do la
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A . f=0,4Hz. B.-f=15Hz
C.f=2Hz. P.f=13 He

Chu dé 11 SU GIAO THOA CUA SONG

A. PHUONG PHAP GIAI ToAN

Thuc chat bai toan vé giao thoa ctia song co 12 bai todn mm. h(fp hai dao
dong cung bién do, cung phuong va cing tan s géc. Vi viy ta ¢o6 the ticn
hanh cdc budce giai nhanh nhu sau:

+ Can ci vao dao dong cua hai nguon: u, = u, = asin(mt) hoac u, = u, = acostomt)
dé viét phuong trinh dao dong o diem do hai séng truyén 161 theo dung tong
quat dang:

OX (2nt 27X | st b X
Uy = BCOS(0Ot — — ) = ACOS| —— = —— [= ACOSZLM| — ~ = |
\ \ T I'v LT &
b s % i b= 3 < . Bt | o3 2nx . -
(A=vT = = labudc song, T la chu ki, t [a tan 50, ¢ = ——~ la pha cua song)
A

+ Lap phuong trinh dao dong tong hop bing cich:
~ Hoac cong hai li do ctia hai dao dong thanh phén sau dé ding ¢ic phép
bién doi lugng gidc dé tinh.
~ Hodc dung gian do vécto, sau do dung hinh hoc dé tinh.

* Phuong trinh dao dong tai mot diém M cich hai ngudn két hop (dong bo) s,
va s, cic khoa’ng cich d, vad. i

d d ) | & - (d, +d,)
s = 2acos ; ig_()s:}_T[! _  Wiiies S8
\ ¢ ) LT 22 J
- Do léch pha: Ap =2n T
2
- Bién do dao dong: A = 2a| cos |' ﬂd - ._d_.}_’_ i
i |

+ Néu 3 = dy, - d; = kA thi bien do dao dong dat cuc da,

+ Néu o

dy -d; =(k + 5 )2 bién do bang 0 (triét tiéu)

= - 1 F y 2 ", rd »
— Pha dao dong tai M: ¢ = : (o) + ¢y) (nra tong do tré pha s, vi s,)
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So cue dai giao thoa N (hay <o bune <ong trong Khoang ciach gitta hai

guonQ, va O, la: o, < % N = M *

SO cuee tien giao Ihn;t N hay so nut song ¢6 trong khoang cdch gitra hai
nguon O, va O, la: N” = 2n |
| L v: Diéu kién dé ¢o giao lllu t phat ¢o har song két hop va dao dong cung
- phuong. Hai song kct hop la hat song ¢o cung chu ki (tan s0) va ¢é hiéu so
plm ml mm du,m Hmnv phu thuoce vio thon gian.

B. BAl TAP MAU
Thidu 11.1
Gan mot nhanh am thoa cua mot khung day dan hinh chit U ¢6 hai dau S,
va S, cach nhau 2em va cham nhe vao mar mieoc. Cho nhanh am thoa dao
dong theo phicomg thang dimg voi bicn do a = 2mm va véi tdn so'f = 100H:.
Song vruyen di covan tocy = 60cmis
a. Hdy mo ta trang thai cua mat nioe,
Lap phucong trinh dao dong cua diem M nam trén mat nucc cach S, mot
khoang d, va cach S, mor khodang d. . Xer rieemg hop cu thé d, = 2 4em
vad, = 1.2cm.
Xic dinh so" diem ding vén trén doan S,S, o moi thoi diém va tim
khodng cach nr cac diem nay den trung diém O cuia S,S,.
Bai giai
Cho: §,S, =2m; a = 2mm; { = 100Hz
v=>60cm/s;d, =24cm. d, = 1.2cm

Xace dinh: a. Trang tha b, ap PT
¢. Cac diém dimg yén va OS,
Phan tich: Day 1 b todn vé s giao thoa song. Phuong trinh dao dong tong
hop tai mot diem M Lm.h 2 nguon két hop twong ing la d, va d, ¢6 dang:
n(d, -d) ? n(d, +d,) |

unz?.A.co.x? et sin! ot ~ ———==~
i 3 i , A

b ot . . n(d, -d,) . ..
Bién do dao dong tong hop tai M [a A = 2acos —(—lr—‘f) Tu do suy ra

dicu kién dé ¢6 van giao thoa cuc dai d, - dy = kX, va van giao thoa cuc
tiéu: d; - dy = (2k + 1)/2.

Cic diém thoa min diéu kién trén nam trén cdc duong hypebol cé tiéu
diém la S;S, (hai nguon két hop), do dé cdc van giao thoa ¢é dang
hypebol.
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Khoang cich gitra hai van giao thoa cuc dai va mot van giao thoa cuc tieu

; i : s e o
canh nhau trén doan S8, la g Khoang cich gitra mot van giao thoa cuc

- 5\ - - L™ = # a &) - ~ f-
dai va mot van giao thoa cuc tiéu nam canh no trén doan S,S, la 7

Dé tinh s6 van giao thoa (s6 diém dao dong manh nhat va <6 diem ding
yén) trén doan S,S, c4n chi y rang trung diém O trén doan S,S. nam trén
van giao thoa cuc dai, sau dé dua vao cic khoang ciach wén (xét ca ha
phia d6i v6i diém O) ta xdc dinh ¢dc vi tri cdc van dé o hai ben diem O.
Can chu y dén don vi do d va A (yéu cau la ching dugc tinh theo cung mot
don vi do khong nhat thiét phai tinh ra mét).

v

Budc song: A = 7 = 6mm.

a. Hai nguon S, va S, la hai nguon két hop. Hai séng két hop tir hai nguon
truyén di voi bude séng A, giap nhau chong chat 1én nhau va tao ra hién
twrong giao thoa. K&t qua la trén mat nude xudt hién mot nhém nhimg
duong cong tai d6 bién do dao dong cuc dai (van giao thoa cuc dai, co
dang gon 161) va xen k& gitra ching la mot nhém nhimg duong cong khic
tai d6 mat nudc khong dao dong (van giao thoa cuc tiéu ¢o dang gon 16m)
Cac duong cong do la cac duong hypebol.

b. Phuong trinh dao dong tai S, va S,

u, = acosot = 0,2 cos(200nt) (em).
u, = acosmt = 0,2 cos(200nt) (em).
Phuong trinh dao dong tai M do song truyén tiu S, va S, tdi gay ra

di ;s
um - 31_.“ COH?.OOT{{t. i i )
\
_ d,
Uyy = Ay €0s200m(t - —= ).
\

Col rang a,y = agy = a = 0,2cm. Phuong trinh dao dong tong hap tai M i

(d-) - d-)
Uy = Uy T Uy = 2ac0s : = dl—) Jeos2n (f.t - d‘——+“— )
,. 2A

L d; o d - 0y
= Uy = 0,4cos(- Lo ")){_'osn (200t - (_1_1_1..f2.d~,. ) (cm)

S d a FHr i 'y [ l i i
=> Uy = Acosn (200t - < U d“- ) Vo A = 0,4cos( f_{(_(l:___‘_( 1! ) (cm) la bien

) 0,6

do dao dong cua diem M. Vai d, = 2,4em. d, = 1.2em, ta ¢6

[

A = 0,4cos(-2m) = 0,4cosnt = - 0,4cm. Tai iem M ¢6 van g1ao thoa cuc da.
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¢. Vitri cac van giao thoa cuc dan vie dinh bay

dy - dy= ki (k=0,21; 22..)
Vi tri cic van giao thoa cuc ticu (i diem dimg ven) xdc dinh boi:
di —dy = (2k + 1122 th =0, £1; £2....)
Nhu vay rén doan S;S,, trung dicm O niam trén van giao thoa cuc dai, con

cac diem dimg yén (van giao thoa cue téw) cich nhau méot khoang bang

= 3mm; va khoang cich gitta mot diém dimg vén véi mot diém cua van

‘ { , / . 2 : ; 5
giao thoa ciure dai nim canh no bang l = | Smm. Do dé khoang céich tu

cac diém dimg yén trén doan S,S. den trung diem O cua §,S, lan luot bang:
+1,5mm; +4.5mm, £7.5mm (chu y rang OS, = OS, = lem = 10mm). Nhu vay
¢O tat ca 6 diém dimg yén tren S,S.

C. BAI TAP TU GIAI
11.2. Trong thi nghiém vé giao thou song tren mat chat long, hai nguén keét
hop S,S, cach nhau 10em, dao dong voi budc song A = 2cm. Xac dinh:
a SO diém dao dong cuc dai va vi tri ciac diem cue dai trén doan S,S,.
b. So diem dao dong cuc ticu quan sat duge trén mat chat long.
Pdp so:a. Ygiit: k=0:k=xl; k=12 k=13; k=24
d =3,6,7 2,1 (cm)
b.10giitn:k=0:k=%l: k=12 k=13, k=44, k =5
11.3. Hai vién bi nho o cich nhau 16em dao dong diéu hoa vai tan s6 f = 1SHz
theo phuong thing dimg cung licn uep dap vio mat nude va cing xuéng téi do
sau 2,0cm tai hai diem A va B. Van toc truyen song 0 mat nuée la v = 0,30m/s.
Xic dinh bién do dao dong cua nude o cie diem M, N, P nam trén dutmg AB
voi AM =4cm, AN =8cm va AP = 12.5¢m.
Pap so: C. A, =4,0cm,
Ay=40cm. A, =0cm.
11.4. Trong hién tuong giao thoa séng tren mat chat long, véi hai nguén
O, va O, ¢6 cung phuong trinh dao dong u, = 2sinmt(cm), dat cich nhau
0,0, = 15cm. Van toc truyén song trén mat chat long 1a v = 60cm/s. Hay
xdc dinh s6 diém trén O,0, ¢6 dao dong cuc dai.
Dap so: N =5
11.5. Tai mot diém M cich cdc nguon dao dong d, = 23cm va d, = 26,2cm,
séng ¢o6 bien do cuc dai. Bi¢t rang gitta M vir dudng trung truc cua 0,0,
con mot duong dao dong manh. Tinh vin toc truyén séng trén mat nudc.
Pap so: v = 24cm/s.
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11.6. Hai mai nhon S, ,S, cdich nhau cm, cung gan vio dau mot cau rung ¢o
tan so f = 100Hz, duoc dat cho cham nhe vao mat mot chiat long Vin toc
truyén séng trén mat chit long la v = 0.8m/s. GO nhe can rung, thi hai
diém S,, S, dao dong theo phuong thang ding véi phuong trinh dang:
s = acos2nft. Lap phuong trinh dao dong cua diem M trén mit chit long
cach déu S,, S, mot khoang d = 8cm.

BPdp s6: s,, = 2acos(200nt - 20m)

D. BAlI TAP TRAC NGHIEM
11.7. B¢ hai séng giao thoa duoc vai nhau thi ching phai ¢6
A. cung tan so, cung bién do va cung pha
B. cling tin s6. cung bién do. hicu s6 pha khong doi theo thoi gian
C. cung tin so va cung pha.
D. cling tin s6 va hiéu so6 pha khong doi theo thor gian.,
11.8. Dé hai séng két hop giao thoa triét tiéu nhau thi chiang phai ¢o
A. cung bién do, hiéu 10 trinh bang s6 nguyén lan nura bude song.
B. cung bién do, hi¢u 10 trinh bang mot so I¢ lan nira budc song.
C. hiéu 16 trinh bang mot s6 nguyén lan bude séng.
D. hiéu 16 trinh bang mot s6 nwa nguyén lan nira bude song.
11.9. Hai nguon dao dong duoc goi la nguon két hop, khi ching dao dong
A. ctung bién d6 va cung tan so.
B. cung tin s6 va nguoc pha.
C. cung bién do nhung khic tan so.
D. cling tan s6 va cung pha.
11.10. Thi nghiém giao thoa séng trén mat chat long véi hai nguon séng ket
hop S, va S,. Goi A la bude song, d, vi d, lan lugt 13 khoiang cich tir dicm
M dén cic nguon S, va S,. Diem M ding yén khi

—
-~

A |d, +d,| = 2k + 1)% (k=0,1,2.)

B. |d,-d, | = (2k + 1) ’5 (k=0,1,2,..)

C.ld-dy|=kr (k=0,1,2.)
D.|d+d,|=kx (k=0,1,2,..)
11.11. Thi nghiém giao thoa séng trén mit chit long véi hai nguon séng keét

hop S, va S,. Goi A la budc séng, d, va d, lan luot 1a khoang cdch tir diém
M dén cdc nguon S, va S,. Bi¢m M dao dong cue dai khi
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, A
A. ;‘ll *'(.1:j | = k‘) {li =4 4. 2.

=

B.d-d,|=2k+1) " (k=012..)

]

] -d,_ '=kr (k=0 1.
D. (d, *(l:‘; =k (k=0.,1.2..

C. d

NS

L

11.12. Khi xay ra hién tuong giao thoa séng nude vai hai nguon két hop S, va
S.. nhimg diém nam trén duong trung truc &

A. dao dong vér bien do bé nhat.
B. dao dong vai bien do ¢o gia tri trung binh.
C. dao dong vor bién do lon nhat.
D. dimg yén, khong dao dong.

11.13. D¢ hai séng phit tir hai nguon dong bo, khi gap nhau tai mot diém
trong mot moi trrong ¢o tic dung ting cuong nhau thi hiéu quang trinh
cua chung phai bang
A. mot s6 nguyeén lan buoc song.

B. mot s6 nguyén lan nira bude song.
C. mot s6 chan lan bude song.
D. mot so Ie lan bude song.

11.14. Tai mot diém M cich cic nguon song d, = 23cm va d, = 26,2cm, séng
¢6 bien do cuc dai. Biét rang gitta M va duong trung truc cia O,0, con ¢6
mot duong dao dong manh. Van toc truyén song trén mat nude la
A. v =25cm/s. B. v=24cm/s.

C. v 18 enys. D.v=21,5cm/s.

11.15. Trong thi nghiém vé giao thoa séng trén mat nude, hai nguén két hop
A. B dao dong vai tan so f = 13Hz Tai mot diém M cich nguén A, B
nhimg khoang d, = 19c¢m va d, = 2lem, song ¢6 bién do cuc dai, gitra M
va duong trung true ctia AB khong ¢6 cuc dal nao khac. Van téc truyén
song trén mat nude ¢o do lon la
A.v=46cm/s. B.v=26cm/s. C.v=28cm/s. D.v=36cm/s.

11.16. Hai mai nhon S, 5. cich nhau 8cm. gan & dau mot can rung co tan so
f = 100Hz dugce dat cho cham nhe vio mat mot chat long. Van toc truyén song
trén mat chat long i v = 0.8m/s. Go nhe can rung, thi hai diém S, S, dao dong
theo phuong thing dimg v6i phuong triinh dang: s = acos2rft. Phuong trinh dao
dong cua diem M uén mat chat 1ong cich déu S;, S, mot khoang d = 8cm ¢6

dang
A. sy = 2acos(200nt - 20m). B. sy = acos(200nt).
C. sy = 2acos(200nt). D. sy = acos(200nt + 20n).
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11.17. Mot nguoi lam thi nghicm vai mot chat long vie mot cian rung ¢o tan
s6 20Hz. Gitra hai diém S,. S. nguoi d6 dém duoc 12 hypebol (quy tich
ciia cdc diém ding yén). Khoang cich gitra dinh ctia hai hypebol ngodi
cung 1a 22cm. Van toc truyen song trén mat chit long <& 1a

A. v =T70cm/s. B. v = 80cm/s.
C.v=Tcm/s. D. v =8cm/s.
11.18. Hién tuong giao thoa va nhi¢u xa 1a hai hién wrong dac trung cho
A. qud trinh song. B. qua trinh tdn sic
C. qud trinh tuong tic dao dong. D. qud trinh tan xa.

Chidé 12  SUPHAN XA SONG - SONG DUNG

A. PHUONG PHAP GIAI TOAN

Hién tuong séng dimg ctng la hién tuong giao thoa song trong truong hop
song tGi va song phan xa la hai song két hop truyén trén cung phuong gap
nhau. Song dimg tao nén nhimg di¢m ndat va bung ¢o dinh trong khong gian.
Néu hai dau phan xa 1a ¢é dinh thi tai dé xuat hién nit, néu hai dau phan xa |
tur do thi tai d6 xudt hién bung. \

+ Khoang cich gitra hai nat hay 2 bung séng bat ki:

dyg = dyn = kA/2 (k la cic so nguyén)
[ = k2 (k L sO bo song)
+ Khoang cach gitra 1 ndat song va | bung song bat ki:
dyg = (2K + 1)2/4 (k [ s6 nguyen) |
=2k + 1)A/4 (k li s0 bo song)

Cédc buoce giai toan nhie sau:
I. Chon toa do x cho diém M ¢6 goc tai nguon phit séng hodc not phan xa
dé viét phuong trinh séng tGi va song phan xa tai M trén ciing mot phuong
truyén séng (phuong trinh séng 161 M: song t6i nai phan xa: song phan xa -
tai goc phan xa va phuong trinh séng phan xa tai M) |
2. Bién doi luong gidc dé xay dung phuong trinh song tong hop |
3. Dung phuong trinh bién do d¢ xdic dinh toa do cic bung. nut, bién do |
séng cua diém theo yéu ciu bai todn. |
4. Ap dung cong thire, tinh cic dai lwong theo yéu cau bai todn.
5. Chon va tra loi dap dn
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B. BAI TAP MAU
Thidu 121
Vot sot day AR dat 2mcane neane. dau B co dinh, dau A dao dong
theo phicong thang diene veo tan so SUHz va vaoi bien do 2em. Trén sot day
funh thanh 10 bo sone ma hae dae A va B la hai nut
a. Linh bue song va van toc ruxcn song tren sot day.
b Tim van toc ciee dat cua dao dong
¢ Tim khoang cach tie cac diem co bien do 2em deén daw A. Tim cong thiee
Nac dinh vi i cac bung sone va un: beé rong cac bung song.
Bai giai
Cho: AB=2m: { = 50 Hz;
i Zem. OA S 2em

Xicdinh: A= v=%~. . =hx=s"
Phan nich:

Pav 1 loai bai todn vé phan xa song vi song dimg. Néu dé bai doi hoi phai
lap phurong trinh dao dong tong hop tar mot diém M bat ki thi 1ap luin va tinh
toan theo cdc budce trong phin I thuyét. Thong thudomg chi xét cdce dac trung
cua song va vi tri cic nidt bung: khi do chi can van dung cic diéu kién va
cong thire di ¢6 vé hién tuong nay. Luu Vi trong qud trinh giai can thong nhat
viée sir dung don vi do chiéu dai khi tinh todn bang so.

a. Moi bo song dau f) (¢o Kich thude 1o khoang cich hai nidt) do do ta cé:

=

10.2 = AB => A = 0.4m = 40cm.

L

Van téc truyen song: v = Af = 20my/s.
b. Van toc cuc dai cua dao dong:
Voar = WA VO A = 2em. o = 2xf = 1007 rad/s = v,,,, = 6,28 m/s.
¢. Phuong trinh dao dong cua A: u, = asinet
Goi x Ia khoang cich tir M 161 A, phuong trinh séng téi M:

. X
asino(t — = ).
\II

ll\hta;

; ; o | [
Phuong trinh song 161 B: ug,,, =asmo(t - —).
\7

[
)i

Phuong trinh song phan xa ta B:ug,, |, = —asino(t — —
- v

1 Na
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t | (I-x)

Phuong trinh song phan xa tai B t6i M: uygpinye = —acos2n( — - — - ———").
A n
Phuong trinh dao dong tong hdp tai M: ! A
! l-x 1 t Ty .
Upn = Upngean ¥ uM(}lhim xa) — ! 251‘:05(27[ Thg™ o= ) ‘ .C()S;_).T[( = ¥ “_-—4 ).
A 2 T A

Bién d6 cua dao dong tong hop la:
- X n(l - x)

A= |2acos(27rl - + g ) (cm) i1}

n
+ — |=4cos(
2)

Toa d6 cua nhing diém c6 bién d6 bang 2ecm thoa man diéu kién:

g = duanl 1 OX) + -2- ) (cm)
mcos(n(z_X) 4 = ) = l
20 2 2
=X L By i w0 su10n= T sime 2 (2)
20 2 6
Ao N EITUNN. JCT N WY (3)
20 2 3 20 6
1
Va1 (2) ta co: x = (—5-?- - k)20 (cm) = x = -5~?9§§9 : 2—0 ..(cm)
6 3 3 3
30
Véi (3) taco: x = (%51 - k)20 (cm) =>x = -520-; 430 : 4; ..(ecm)
Theo (1) vi tri cac bung song dude xac dinh béi:  sin 121(—!7;)—(- = +]
s 2n(l - x) : T A

ﬁ ={3k+ 1= k=0.1.2.)
A 2

=x=1l-(2k + 1)-11 =200 - (2k + 1).10] (cm)

Bé rong cia mdt bung séng bang: 2.2a = 8cm.

Pap s6: . = 40cm; v = 20m/s; v,,,. = 6,28 m/s va x = 8cm

max

C. BAI TAP TU GIAI
12.2. Diu A ctia mot 10 xo dai treo tuang ding dao dong theo phuong thang
dimg vai tin s6 f = 400Hz, diau dudi cua 10 xo tha tu do. Sau mot tho
gian, ngudi ta thidy ¢c6 mot s6 vong 10 xo dimg yén o cic diem cich déu
nhau 40,0cm con dau dudi 10 xo dao dong rat manh.
a. Néu 10 xo c¢a chiéu dai tu nhién la [ = 100cm thi sé thiay duogce bao
nhiéu ving 10 xo dimg yén va bao nhiéu ving dao dong manh nhat ?
b. Néu dau dudi 10 xo duoc gilr ¢6 dinh va van co do dai /. Xac dinh
tdn s6 cua dau trén day dé ¢6 song dimg xuat hién trén day.
Dap so: a. Co 3 nut va 3 bung
b. " =k 160H/
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12.3 Mot day AB din 120cm dos A mac vao doc miot nhdnh dm thoa ¢6 tan so

I = 40Hz, dau B gan co dinlr Choany thoa dao donig. quan sat trén day thay ¢o
song dumg var 4 bo song. Nive dinibovin toc tuven wong trén day

Pap so: v = 24m/s.

12.4. Mot day din 120em dane B co dinh. dau A gan vor mot nhdanh am thoa

dao dong vai tan ~o 40H7 Bict vin toc truvén song v = 32 m/s va song

auat hien ¢o dau A Lvmot nut ~ong. Xac dinh <o bung séng dung trén day

BPap so: N =3,

12.5. Mat day thép din AB = 60cm hin ddu duoe gan ¢6 dinh, duge kich thich

cho dao dong bang mot nam cham dién nuor bang mang dién thanh pho ¢6

tan O f = SOHz. Tren day co song dung vor 5 bung séng. Xdac dinh van toc
truyén song trén day

Pap so: v =2dm/s.

D. BAI TAP TRAC NGHIEM
12.6. Song dirng duoc tao ra
A. su giao thoa cua hai song 61 v song phan xa, két qua la trén phuong
truyeén song ¢o nhung nut va bung song.
B. sur giao thoa cta song tdi v song phan xa doi dau.
C. s giao thoa ctia song tai v séng phan xa khong doi dau.
D. su giao thoa ctia hai séng tdi ciing pha
12.7. Song phan xa
A. luon luon bi doi dau.
B. luon luon khong bi dor daw.
C. bi doi dau khi bi phan xa trén mot vit can ¢o dinh.
D. bi doi diau khi bi phin xa trén mot vat can di dong.
12.8. Song dung la
A. song khong lan truyén nia do bi mot vat can chan lai.
B. song dugc tao thanh giira har diém ¢o dinh trong moét méi truong.
C. séng dugce tao thanh do giao thoa gitta song tdi va séng phan xa.
D. song trén mot soi day hait dau duoc gir ¢o dinh.,
12.9. Trén hé song dimg trén day, khodng cich gitra hai nidt lién tiép bang
A. mot bude song. B. mot ntra bude song.
C. mot phan tu budc song. D. hai lan budc song.
12.10. D¢ tao ra hé séng dimg gitra hai nguon diém két hgp trong mot moi
truong thi kKhoiang cich gitra hai nguén dé phai bing.
A. mot s6 nguyén lan bude song.
B. moét s6 nguyén lan nira bude song.
C. mot s6 le lan nira bude song.
D. mot 56 le lan bude song.
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12.11. Song dimg duoc hinh thanh boi

A. su giao thoa cua hai song két hop.

B. su tong hop trong khong gian cla hai hay nhiéu song két hop.

C. su giao thoa cia mot séng tdi v séng phan xa cia noé cung truyen theo
mot phuong.

D.su giao thoa cua moét séng tdi va séng phan xa cua nd cung truvén
phuong vuong goc lan nhau.

12.12. Dau A cua soi day AB dai 120cm mic vao doc mot nhianh am thoa ¢o
tan so f = 40Hz, dau B gin ¢6 dinh. Cho am thoa dao dong, quan sat trén
day thay co song dimg véi 4 bo song. Van toc truyén song trén day la
A.v=20m/s. B.v= 15 m/s.

C.v=28 m/s. D. v = 24m/s.

12.13. Day AB dai / = 90cm ¢6 séng truyén voi van toc v = 40 m/s tir nguon
duoc kich thich bang tan s6 f = 200Hz. Cho rang hai dau day déu ¢o dinh.
S6 bung song dimg trén day sé la
A N=6 B.N=9,

C.N=8. D.N=10.

12.14. Diay AB dai / = 1,05m duge kich thich bang dao dong ¢é tan <o
f = 200Hz. Trén day xuat hién 7 bung song dimg. Biét rang hai dau day
duogc gan ¢o dinh, van toc truyén séng trén day do la
A.v=60m/s. B.v=25m/s.

C. v=30 m/s. D.v=15m/s.

12.15. Mot mang kim loai dao dong vai tan <o f = 150Hz, tao ra trong nudce
mot song am ¢6 bude song A =9,56m. Van toc truyén song la
A. v = 1434m/s. B. 1500m/s
C. v= 1480m/s. D. 1425m/s.

12.16. Nguoi ta thue hién séng dimg trén soi day dai 1.2m rung voi tan <o
10Hz. Van toc¢ truyén séng trén day la 4m/s. Hai dau day 1o har nat, o
bung trén day la
A.k =5 bung. B. k =7 bung.

C. k = 6 bung. D. Kk =4 bung.

12.17. Soi day dai 2m cang nam ngang, mot dau day c¢o dinh, dau con la
nguoi ta cho dao dong véi tan s6 10Hz. Luc cang day 18 10N thi day rung
thanh hai muai. Khor luong day la

A. m = 50g. B.m = 100g.
C. m=20g. D m= 200g.

12.18. Mot song truyén trén mat bién ¢o budc song 2 = 3m. Khoang ciach
gitta hai diém gin nhau nhat trén cung mot phuong truyén song dao dong
Iéch pha nhau 90" 14
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A a=075m 3.5 = 1. %

C. w=3m. 1D mot g e Khie.

12.19. MOt song truyén trén it b oo suee ~sOngt 2. = 5m. Khoang cich
aitra har diém gan nhau nhat 11én cunz mot phrorg truyén séng dao dong
nguoce pha nhau L
A, = 1.253m H > D1y
C. &= 3m D Taca A B Cdéu ding

Chu dé 13 SONG AM

TINH CHAT VAT L CUA AM THANH

- 9 -
A. PHUONG PHAP GIAI TOAN
= Song am Ia song co hoce ¢o tan so tong khoang 16Hz < f < 2.10" Hz.
- Bli todn vé séng am ¢o ciach gian trong tr nhi g bai todn chung vé song
- co. D¢ gran nhanh cac bai todn nay. ngoa cac cony thire nhu trong phin séng
- co, ta can nam thém mot <o khai niem sau:
|

-+ Cuomg do am 1 1a nang luong am truyén qua mot don vi dién tich dat vuong

goc vor phuong truyén am trong mot don vi thor gian,

P . L
= — (don vi W/m™) v P la cong suat am

"

+ Muc cuong do am 1

L(B)=lg I (don vi 1a Ben By

1]

l
L (dB) = “.}1_"; I (dB dext Ben = 1/10 )
Io = 107*W/m* (crong do am chuan )

- Cie dai luong dae trung cua song bao gom: van toc truyén song, bude |

song, chu Ki, tan so vacdo 1ech pha giaa har diém trén phuong truyén séng.
Lien he¢ gitta van toc truyen song., bude <ong. chu ki, tin sé theo biéu thic:

by i i v - - ~ . - - -
L=VT= £ o lech pha gitta han diem én phuong truyén séng:

271¢
Ap = — 2 (vaid = |dy - d;)

Va8

+ A@ = 2km: Har diem dao dong cung pha

+ A@ = (2k + D). Hai diém dao dong nguoe pha
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Cac buoe giat toan.

[. Phan tich dé ra, chon cong thuc dp dung
2. Thay 0, tinh todn cic két qua

3. Chon dap dn phu hop, bién ludn va tra 1o

BAI TAP MAU

Thi du 13.1.

Ph

RA

Mot nguoi dimg cach mot cai loa khoang 30m. truoc loa nghe dicoc
am o muic cuong do khoang 70dB. Cho rang: loa co dang mot hinh non ¢o
nita géc o dinh la 30°; Cho biét cuomg do am chudan I, = 10 "W/ m”; Bo
qua sichap thu am cua khong khi. Tinh cong suat phat am cua loa.

Bai giai

Cho: R = 30m; L = 70dB

o = 30% I, = 10 "*W/m?

Adedinh: P=2

an tich: Pay la loa bai todn vé nang lugng cua am. Luu y rang: cuong do
am la lugng nang luong do séng am truyén qua mot don vi dién tich dit
vuong géc vai phuong truyén am tai diém ma ta do, trong moét don vi thoi
gian. Vi mirc cuong do am thuong duoe do bing déxiben nén thuong dung

cong thire: L = 10 log — (dB). Bé tinh cong suat phat am cén tim di¢n tich
0

cua mat vuong goc vai phuong truyén am ma song am di t&, mat nay
thuong ¢6 dang chom cau (coi nguén am 1a ngudn diém phdt ra song ciau).
Cong thie tinh dién tich cla chom ciu: S = 2nRh (cén déi R va h ra mét)
Muiic cudmg d6 am do bang dB tai diém ma ta xét la:

L= 10 Iog—I- = 70 =5 log—I—- =T7hayl=1,.10"= 10" W/m".

IU If]

Goi R = 30m la khodng cdch tir loa dén diém ma ta xét.
Dién tich ctia chom cau bin kinh R va chiéu cao h 1a S = 2nRh.
Vi mot nita géc mo ctia chom cau 1a 30" nén ta cé:

h=R - Reos30" = R (1 - l’;).
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Tirdo: S = 2zR(1 S Cong siat ma chom cau nhan duge biang cong

suat phat am cua low P = 1S = 271R" (1] j{ ) = 7,57.107'W,

Pdp so: P ~ 7,57.10 'W.
Thidu 13.2.

Muon do do sau cua bicn. newdn e cho phat tin hiéu am tie mot tan A va
thi tin hicw do tie mot tau B3 nam cacli e A mor khoang 3km. Tin hiéu thu
dicc hai lan, cach nhaw mor Kioane thoi gian 2s. Hay tinh do sau cua bién
va bucc song cria dm, bict rane van toc va tan so ciia am trong neoce lan et
la 1500m/s va 2000011 .

N > 4 \. g
Bai giai H oS B
‘ ¢ ! ‘ . =
Cho: s, = 3.10°m; t = 25 o : -
v=1510m/s; v = 2.10'Hz. b
| h S, h -
Hoi: h? A? h
Phan vch: Tin hi¢u am phat ra e tau A d

dén tau B bing hai duong wr A thing 161 B

N C
vaotr A tan diem C o ddy bién ror phan xa

len B. do 2 duong di ngan, dai khic nhau Hinh 3.2
nén tin hiéu am e tau A dén tan B hao lan
; _ : 4 B =B e o SR :
cach nhau mot khoang thot gran t = = % T do ta ¢o thé im quang
>

duong s,, ro1 tim duoc do sau h cua bicn. Con bude song am sé tinh dugc theo
dinh nghia coané: A =v.T
Grat

Tu hinh vé 3.2, ta thay trong tam gric vuong AHC:

HC=h= AC? - AR? = Js} -| &
8ol 4= e bsmlim T 10 = 3500m,

g 2 Vo4 2

Pap so: h =2600m; A = 7,5cm.
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C. BAI TAP TU GIAI

13.3. Mot day dan ¢6 chiéu dai / = 0,5m, biét vin toc truyén song trén day la
v=435m/s
a. Xdc dinh tan s6 am co ban ma day dan phat ra.

b. Néu dat ngdn tay vao diém cich mot dau day khoang bang 1/3 chi¢u dai
day thi am phat ra ¢6 tan s6 bao nhiéu.
Ddpso.a. f=435Hz b. £ =625,5 Hz

13.4. Mot day dan dai [ = 0,6m duoc kich thich phdt ra am La ¢o tan so
f = 220 Hz vdi 4 nit séng dimg. Xdce dinh van toc truyén song trén day.

Pap so: v =88m/s.

13.5. Sau khi bdp co sting 9,1s ngudi ban nghe thay tiéng no tha hai gay ra
do su phan xa am tir vach nui & cdach xa minh 15000m. Lic dé ¢6 gio thoi
theo phuong truyén 4m (van toc truyén am trong khong khi yén tinh la
v’ =330m/s). Xac dinh van toc v cta gio (biét v’ < v).

Pap so: v =104m/s.

13.6. Tan s6 dao dong cua séng am la 600Hz, séng truyén di voi van toc
360m/s. Xic dinh khoang cich gitra hai diém gan nhat dao dong nguge
pha

Pap so: d =30 cm.

13.7. Mot cdi con tdm gom 16 10, quay 1200 vong trong mot phit. Xdc dinh
chu ki cia am nay.

Pap so: T = 3,125.10° s.

D. BAI TAP TRAC NGHIEM

13.8. Trong cung mot moi truong, song am tan s6 300Hz ¢6 bude song A,
song am tan s6 600Hz ¢6 bude song A7 thi
A A =1/2). B.A=X.
C.d=2). D x=4)

13.9. Van toc cua song radio 1a 3.10'm/s. Téan s6 cla séng radio co budce
song 10m la
A. f = 3,3.10°Hz. B. f=3,0.10"Hz.
C.f=3,3.10"Hz. D. f=3.10"Hz

13.10. Mot tram truyén thanh phdt trén bang tan 660kHz. Bude séng cua
song do la.
A A= 22m, B. A = 454,5m.
C. A = 4,55km. D. »=198.10"m
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13.11. Hai am thoa ¢o tin ~o L ' 0 wu 316 Hz dao dong dong

thon. 86 lan dao dong cia ~one tone hop tong mot g1y la

A.n=(. B.n=06 s A3 D. n =626
13.12. Mot day Kim loal ¢O tian ~o dae Jong <o ban 1a 400Hz. Mot day kim

loar khac ¢o cung chicu din v oo e cang nhung duong kinh gap

don L]l‘l'\' cu thi tin <o duo done RN Ll THOY L)
A. f = 100Hz. B. f = 200z (" 1 =400 Hz. D. f = 800OHz.
13.13. Ba giay sau khi sing duoc kéo coxa thu nghe duge tiéng nd. Cho biét

van toc am 1a 340m/s. Khoang cich 1 nor sac thu dén noi am bi phan xa la

A s = 1020m. B.«=510m ("~ =680m D. s =340m
13.14. Mot am ¢6 cuong do 510 W Muc cuong do am cua nd la.

A. L =37dB. B:L=71xB .1 =31dB. D. L =103dB

13.15. Mot tieng dong nho ¢o mue crong do am 1a 15dB. Cuong d6 am
twong tmg vor mue cuong do am tren o
A 1=210"W/m? B.1=2310"W/m*
C.1=32.10"W/m® D. 1=20.10"W/m*

13.16. Dé tang gip doi tan <o cua mot day ¢o sire cang T, thi sie cang mdi

cua day phai la.
A. T =05T. BT =427 CT=2T D. T"=4T.
13.17. Mot am ¢6 muie cuong do am 90dB manh gdp may lan mot am ¢é miue
cuong do am 40dB?
A. S lan. B. 50 Lan . 500 lan. D. 10" lan
13.18. Trong mot buot hoa nhac. 10 chiec ken dong phat mot mue cuomg do
am 50dB. Pé ¢6 mire cuong do am 604B thi «o ken dong phairdung la
A. 15 cai. B. 20 ¢ C 100 ¢t D. 200 cai.
13.19. Mot ong duoc bit mot dau cho 1 mot am co bin ¢é tan s6 bang f. Sau
khi bo diu bit di, tan so cua dm co ban phit rasé nhu thé nao?

A. Vin nhu trude do. 1. Tang lén gap hai lan.
C. Tang 1én gap bon lan, . Giam xuong hai lan.

13.20. Khi am thanh truyeén ta khong khi viio nudce thi
A. tan 50 thay doi. nhung budac song thi khong
B. ca hai dai luong déu khong thay dot,
C. ca hai dai lvong déu thay do
D. budc song thay doi. nhung tin <o thi khong
13.21. Trong khong khi, loar doi phiat ra am thanh ¢6 bude séng ngan nhat
bang 0.33m. Tan sO cua song nay gan bang
A f=10%". B.f=10" C.f=10%". D.f=10%"
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13.22. Trong thép, séng am lan truyén vai van toc S000m/s. Néu hai diem
gan nhat, tai dé ciac pha cua song Khic nhau mot goc n/2, ciach nhau mot
khoing bang I'm, thi tan s6 cua séng do la
A. f = 10' Hz. B. f=5000Hz. C.f=2500Hz D.f=1250 Hz.

13.23. Hi¢u (mg Doppler néi v¢é hién tuong
A. giao thoa cua cic song am.

B. thay ddi toc do lan truyén cua séng khi chuyén tir mot moi truong nay
sang mot moi truong khac.

C. thay déi tn s6 cua ngudn am thanh.

D. nhiéu xa cua séng am lén cdc vat thé nho.

13.24. Mot day dan dai [ = 0,6m duge kich thich phdt ra am La ¢6 tan s6
f =220 Hz vdi 4 nit séng dimg. Xac dinh van toc truyén song trén day.

A. v =44m/s. B. v = 88m/s. C. v =66m/s. D v =550m/s.

13.25. Tan s6 dao dong cua song am la 600Hz, séng truyén di voi van 10¢
360m/s. Khoang cich gitra hai diém gan nhat dao dong nguge pha (a
A.s =20cm. B.s=30cm. C.5=40 cm: D.s=10cm

13.26. Hai loa nho giong hét nhau dat cich nhau §,S, = 2,5m am phat ra theo
moi hudng cung pha ¢6 bude song A = 1,00m. M la mot diem khong nghe
duge am thanh cua ca hai loa. Cho MS, = 3,5 va MS, > MS,. Tim MS, nho
nhat co thé la
A MS,,., = 4,5m. B. MS,,, = 3,7m.

C. MSzin = 4m. D. MS,,in = 4,25m.

13.27. Hai loa nho giong nhau tao thanh hai nguon két hop dat cich nhau
S,S, = 5m. Chiing phdt ra am c6 tan so { = 440Hz vai van toc truyén am
v = 330m/s. Tai diém M, ngudn quan sit nghe duoe am to nhat dau tién
khi ditr S, dén S, Khoang cich S M la
A SM=05m. B SM=125m C.SM=075m. D.SM =0,25m.

13.28. Mot nguon am dim trong nude ¢o tan 6 f = 500 Hz. Hai diem gan
nhau nhat trén phuong truyén song cich nhau 25¢m luon I¢ch pha nhau

T[ -~ - ~ - # -
e Van toc truyén song nude 1

A. v =500 m/s. B.v=750m/s. C.v=250m/s. D.v=1km/s.
13.29. Tai mot diém A nam cdch xa nguon am (coi 1 nguon diém) mot
khoang NA = Im, mic cuong do am [a: L, = 90dB. Biét nguong nghe
cua am do 1a 1, = 10 ""W/m*.
a. Cuong do am 1, cua am do ta A i
A T, =1 W/m* B.1,=0,1Wm"
C.I,=0,1 kW/m* DI, =1kWm*
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hootr toa

b. Cor mor truony 1
m B tren

cua am do tan die

= (W

Al = 10 m-): Ly = 70
B.I;;=10" (W/m"» L,
Clp=10"Wm e L
D.I;=10° (W/m™); Ly=771

. Cor nguon am N nhu mot n
nguon do ¢o gid il
A P22l6W.
C.P=326W.
13.30. Trong thi nghi¢cm cua Nen
6g duge cang bang mot luc 225N\
a. Van toc truyén song trén day L

A.v=15m/s.
C.v=5]1mjs.

b. B¢ day rung vai 1, 2, 3 mui. thi
A f, = 12.6Hz, f; = 8bHz, {3 =
B.f;=125Hz = 2,5Hz2, {
C. f; = 125Hz, f; = 250Hz, |
D. f = 1,25Hz, f, = 2,6Hz,

PI Vi 19

o do va miue cuomg do

ot khoang NB = 10m.
(|
(]
cuon dang hucéng Cong sudt phat am cua
B.P=1.26W
D P = J 26 W

Ho.dean day AP = 60cm ¢6 khoi lugng

B. v = 1.0ms.
D~
tan ~0 dao dong cta can rung phai la
37.5 Hz.
37,8 Hg.
375 Hz.

= 5.1lm/s.

f, = 8,75 He.
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Chuong IV
DONG PIEN XOAY CHIEU

L TOM TAT LI THUYET

1. Nguyen tac tao ra dong dién xoay chicu
— Tir thong: Tir thong glri qua mot khung day co dién tict S gom N vong
day quay déu vdi van toc o quanh truc A trong mot tir trumg déu B.lA
la:

@® = NBS cosot = P cos(ot + @) [D]: Wb (Vebe)
trong d6: d, = BNS = @, va ¢ goc gitta (n,B) khit =)
= Suat dien dong cam wng do may phdt tao ra:
#= NBS o sinfot + ©) = Esinlot + ¢) (V)
trong d6 E, = NBSo» = E |
— Hiéu dién thé cung cap cho mach ngoai: u = Ugsin(ot - o)

— Cuong do dong dien o mach ngoai: 1 = I,sin(ot + ¢,)

FE iz s Rls , B oo Ky |
- Cdc gia i hiéudung: E= — ;U= —=; = —&
V2 V2 \/2

— Nhiet lieong toa ra vén dien tro thuan R: Q = RI°t
(o goi 1a 1an s6 géc, a = ot + ¢ goi [a pha va ¢ goi la pha han cau.
bai lugng T = 2n/o goi la chu ki va £ = o/2x goi [a tan ~o;
2. Cac mach dién xoay chieu so cap
~ Doan mach chi co dienvo R: Z = R
G 5 g U, U
*ucungphavaii (¢g=0); *R = hay —
- Doan mach chi ¢ cuon thuan cam l.: 7Z.= 7,
, ’ n 5 0o i i L, . U
*usompha — sovoii (o= - *7Z, =Lo = — hay”Z = —
e ‘ I
~ Poan mach chi co tdien C: 7.= 7,
. - 1 U

. ; m s 5 ;
*utrépha — sovéiil (p=-—-) Z = —=— hayZ.=
2 2 ("o

= Doan mach R. L. C mac noi ticp. 7.= (R* +(Z, - 7. )
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3.

*u=ug+u, +u vio=o0 o:ulech pha@sovaii tge =
R
T | R ¢ R - wr e
= hay Z = vit U = U + (U, - Ug¥
- l " 1 4
. , R
- Heé so cong sudt: cosgp =
+ Néu Z, > 7, mach co tinh cam Khing = ¢ > 0: u sém pha hon |
+ Néu Z, <Z, mach ¢o tinh dung khing = ¢ < 0: u tré pha hon i
U
+ Néu Z, =7, mach cong hvong = ¢ =0:ucung phavéii: (1= R )

Cong suat dong dicn xoay chicu

= Bicu thire tong quat: P = Ulcos@  (cosg gor L hé so cong suat)

~ Trong mach R, L. " mac noi tep: cosp =

Z
* Néu R, U = const (thay doi L. C, o, f)
1d . ) LT..’
R +(Z, -Z,) R
* Néu L, C, o, U = const (chi thay doi R) }
=5 Pl U v (MR ~{Z ~ 2] B Fas)
T R,Z L) 2R
R
o o 2 s , 5 J2
(day 1 bat dang thie Cosi = Z = Ry2 = cosp =- == )

4. Truyen tai dien nang — May bien ap

*

= Truyén tar dicn nang [a su trayen tar dién nang tr noi san xudt dén noi
ticu thu. Cong suat truyen tar P ur not san xudt dén noi téu thu P = Ul (U
hi¢u dicn the dau ra cua may phat. I o cuong do dong dién trén duong day)
Cong sudt hao phi trén duong day: \P = RI" = R PT,

= My bien dp o thict br ¢o kha nang bién doi dién dp xoay chiéu va gia
nguycn tan so.

Cau tac mdy bién dp gom hai phan: Loi thép gom nhicu 14 thép ki thuit
mong ghép vai nhau dé trinh dong Phuco. Hai cuon diay dong cuon quanh
[61 thép var so vong day khic nhau: cuon so cap N, vong noi véi mang
dien xoay chicu, cuon thua cap N, vong noi vaoi tai tiéu thu.

Nguyen tiac hoat dong: dua trén hién twong cam g dién tir

* Su bién dor hicu dién the vi cuong do dong dién
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P, = U;I, (cudn socap) va P, = U,l, (cuon tha k;!"
Hiéu suat cua may bién ap:
5 , o s Wy L N,
H= -1 =nuH=100% thi —L=-L=_1
P, Uy 1, N,

= Néu N, < Ny = U, < Uy miy tang thé vainéu N, > N, = U, > U,

5. Cac may phat xoay chiéu
- Mdy phit dién xoay chiéu mot pha
* Nguyén tic hoat dong: dua trén hién tuong cam ting dién tir
* Cau tao gom 3 phan chinh:
+ Phan cam (tao ra tir truomg - nam cham).
+ Phan img (tao ra dong dién - cudn diy c6 nhi¢u vong).
+ BO gbp (dua dién ra mach ngodi) hai vanh khuyén va 2 choi quét
- Hé ba pha gom mdy phat 3 pha, dong 3 pha va dong co 3 pha

- - - ~ - - 1 ” i ~ - ~’ - |
* May phat 3 pha hoat dong trén nguyén tac cam ung dién tir, ¢o cau tao gom

hai phan: phiin cam goi 1a roto thuong la nam cham dién, phan tng goi i
stato gom 3 cudn day dat Iéch nhau 1/3 vong tron trén than stato.
* Dong dién xoay chiéu 3 pha la hé thong 3 dong xoay chiéu cung tan ~0

¢

cung bién do nhung léch pha nhau 2375 hay 120 (thoi gian 1a 1/3 chu ki)

1; = [, sinot; 1, = I,,sin(ot - 2n/3); 1, = I,,sin(ot + 27/3)

* C6 hai cich mac dién 3 pha: Mac hinh sao (hay mac 4 day) trong do 3 day
pha (day nong) va | day trung hoa (day ngudi). Tai tiéu thu khong cin doi
ximg: = = J3 U, valy,, = Ly,

Mac hinh tam gidc (hay mac 3 day). Tai tiéu thu phai doi ximg

U w U VAT =8 L.

day

6. Pong co khong dong bo ba pha la thict bi bién dién nang cua dong xoay
chiéu thanh co nang.

* Nguyén tac: Dua trén hién tugng cam tmg dién tir va tir trudng quay

* 2 cich tao ra tr truong quay: Cho nam cham quay hoac bang dong 3 pha

* Cau tao dong co khong dong bo 3 pha: gom 2 phan
— Stato giong nhu stato cta may phat xoay chiéu 3 pha

— Roto hinh tru ¢6 tic dung nhu mot cuon day quan quanh 161 thép
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B. PHAN LOAI BAI TAP

Chu dé 14 DAO PONG DIEN
DONG DIEN XOAY CHIEU

A. PHUONG PHAP GIAI TOAN
Suat dién dong xoay chiéu hinh sin trong mady phat dién duoc tao ra
trén nguyén tac cua hién twong cam dng dién tr (su bién thien dic¢u hoa

cua tr thong qua mot Khung day). Vi vay, can tao ra mot tu thong bicn
thién diéu hoi theo thoi gian hodc tao ra su bién dor cam tmg tr B. bing
cach cho mot nam cham quay trudge mot khung day. Ngoai ra, con co the
thay doi géc a gitra phiap tuyén khung vi chiéu dudmg stre tir qua Khung.
Cdc cong thiee can nam trong khi giar toan
| + Tur thong g qua mot khung day ¢6 dién tich S gom N vong day quay déu
Vol van toc o quanh truce A trong mot wr truong déu B LAl

@ = NBS cosot = dcos(ot + ¢) D] Wb (Vébe)

trong d6: ;= BNS = ®_ va ¢ gdc gitta (n, B)khit =0

+ Sudt dien dong cam ung do may phat tao ra:

- X a) h Al * lcnl I\I(I)Il'
% = NBSosin(ot + @) = Essin(ot + ¢) (V);E= 2 pdlt
\;‘2 \1’2

(trong do E, = NBSw = E_, va ® = BS tir thong cue dai gui qua | vong day)

+ Hiéu di¢n thé cung cip cho mach ngoii: u = Ugsin(ot + ¢,)

+ Cuong do ¥ong dién o mach ngodi: i = Isin(ot + @)
+ Tan so dong xoay chiéu: Gor n [ s6 vong quay cta roto va p 1 so cap cue
. £ s i iy b . a. HP
cua roto, tan so dong dién  duoce xic dinh e = &0

Cac bueiic deé eiai bai toan loat nay la:
I. Tu bicu thie @ = BScosa ta lap hiim <6 theo t: @ = f(1)
2. Lay dao ham cua tir thong theo thoi gian
3. Tim gid tri sudt dién dong cuce dai vachicu dung
4. Xac dinh gid tri suat dien dong trung binh: E, = N(AD/A).

B. BAl TAP MAU
Thidu 14.1

Mot khung day co 1000vong, dién tich mot vong la 200cm, ddar trong nr
mwong dén B = 01T (B vuong gdc voi truc quay A). Khung quay déw vor

@ = 300vong/phiit. Biét lic t = 0 thi n vuong goc voi B . Hay xdc dinh:
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a. Bieu thiee cua suat dién dong xoav chiéu

b. Twthong ciee dai qua khung day

c. Suat dién dong cuce dai xuat hien trong khung day.
Bai giai:

Cho: N = 1000 vong; S = 200cm’;

B=0,T:; a=90" & =300 vong/ph.

Xacdmh:¢= 1 Dpuz=T Eys?

Phan tich: Bai todn yéu cau xic dinh suat dién dong xoay chicu xuat hién
trong khung day khi ¢6 su bién thién dicu hoa cua tr thong qua mot
khung. Vi vay, nguyén nhan cha yéu 1 do tir thong bicn thién diéu hoa
theo thoi gian hoidc su bién doi cam g wr B (do nam cham quay trude
moét khung day).

Ta c6 thé giai bai toan theo cac b

+ Tir biéu thite ® = BScosa ta lip hiim so theo t: ® = f(1)
+ Lay dao ham cua tir thong theo than gian.

+ Tim gid tri sudt dién dong cuc dar va hiéu dung.

a. Biéu thire sudt dién dong xoay chiéu: e = E sin(ot + ¢)
vikhi t =0 thi n vuéng géc véi B = ¢ = 1t/2
= e = 20msin(10xt + /2)(V)

b. Tir théng cuc dai qua khung: @, = NBS = 1000. 0,1. 200.10 * = 2Wb

c. Sudt dién dong cuc dai: E, = @ o, trong do:

o = 2nn/t = 21.300/60 = 107 (rad)
= Ey=2.10n=20n=0628 (V)
Pdp so: a. e = 20nsin(107t + 7/2) (V)
b. d, = 2Wb: ¢. E, = 62,8 (V)

C. BAI TAP TU GIAI
14.2. Mot ong day dai 40cm c6 4000 vong cudn sit nhau, tiét dién méi vong day
S = 2.10° m® Xdc dinh tir thong xuyén qua ong day khi ¢6 dong dién 1 = 1A
chay trong éng day.
Dap so: O =0,1 Wb.
14.3. Mot ong day dai 40cm ¢6 4000 vong cuon sat nhau, tict dién moi
vong day S = 2,107 m®. Xic dinh tir thong xuvén qua ong day, biét
rang: dong dién chay qua ong lal= 1A,
Pap so: @ =01 (Wb)
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D. BAI TAP TRAC NGHIEM

14.5. Tir thong xuveén qua mot mach kin ¢o dién tich S dat trong mot tur
truomg B hop var vée to phip tuyén cua mat phang chda mach dién
mot goc o la @ = Bscosu. Muon lam phat sinh trong mach kin nay
mot dong dién cam wng ta phar,
A. thay doi goc « vi thay doi tir truong B.
B. thay doi dién tich S trong mach kin.
C. dua mach kin ra khor vung Khong gian ¢o tr truong B.
D. tat ca cac cach A, B. C, i

14.6. Mot cuon day gom N = 100 vong . moi vong ¢6 dién tich trung binh
S = 100cm” duoc dat trong mot tr truong cam tmg twr B = 2,10 tesla hgp
vOl truc cudn day mot goc 60 Tu thong xuyén qua mot cudn day la:
A. @ = 100 vebe. B @ =10 vébe.
C. ® = 50 vébe. D. 9 =1732 vébe

14.7. Mot ong day dai 40cm. ¢o 4000 vong cuon sit nhau, tiét dién moi vong
S=2.10 "m". Néu cho dong dién I = 1A chay qua ong day, thi cam (g B
xudt hién trong ong day la
A. B = 1,256 tesla. B. B = 12,56 tesla.
C.B =1256.10" tesla. D. B =25,02.10" tesla

14.8. Mot ong day dar 40cm ¢6 4000 vong cudn sdt nhau, tiét dién moi
vong day S = 2,10 m” Tur thong xuyén qua ong day khi cé dong
dien I = 1A chay trong ong diy ¢6 gid tri gian bang s6 ndo sau day
nhat.
A ®=10" Wh. B. @ = 100 Wb.

C.®=0,1 Wb. D. @ =02 Whb.

14.9. Mot ong day dai 4000 vong cuon sdt nhau, dién tich méi vong day la
S =210 "m’ Néu cho dong dién I bién thién tir 1A dén 0 A trong thoi gian
At =0,1s thi sudt dién dong cam tmg trung binh phdt sinh trong 6ng day trong
thon gian At do [a
A.E=2V. BE=01Y,

C.E=10V, DE=1V.

14.10. Cho mot cuon day din dién tron gom 100 vong quay déu quanh mot
truc thang dimg véi van toe 50 vong/s trong mot tir truomg déu B = ltesla
nam ngang. Dién tich trung binh cta cuén day 1a 25.10™* m?. Lic diu
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(t = 0) mat phing cta cudn day vuong goc vai tir truong B. Sudt dien dong
cam ung tirc thoi (V) phat sinh ra trong cuon day khi quay la.

A. E = 50nsin100mnt. B. E =25msin100mt

C.E =25ncos100mnt, D. E =25ncos100nt

14.11. Trong doan mach dién xoay chiéu tan so f, ¢6 hiéu dién thé hiéu dung
U va chi chita tu dién dién dung C thi
A. cuong ¢o hiéu dung I tinh béi [ =2#n.f.U/C.

B. cuong do dong dién tirc thoi 1 qua tu di‘én sém pha /2 so voi u.
C. cuomg do hiéu dung 1 vuéng pha so vai hiéu dién thé hi¢u dung U.
D.tong 16 Z = 2n.f.U/C.

14.12. Trong doan mach dién xoay chiéu tan so f, ¢6 hic¢u dién thé hiéu dung
U va chi chira 6ng day véi do tir cam L ¢6 dién tro thuan r = 0 thi
A. hiéu dién thé hiéu dung gitra hai ddu ong day la U = 2n.f.L.L.

B. cuong do hiéu dung I tang khi cho thém 161 sit vio trong ong day.
C. cuong do dong dién 1 vuong pha so vai u.
D. cuong do hiéu dung | = U L./2~rf.
14.13. Chon cau phit biéu ding trong so cdic cau sau:
A. Dong dién xoay chiéu ¢6 thé dung dé ma dién.
B. Tong trd cua doan mach gom 6ng day L mac noi tiép vai tu dién C s¢é
¢6 gid tri nho nhat khi 47°.f2.L.C = 1.
C. Soi day sit cang ngang & phia trén 161 sit cua ong day c6 dong dicn
xoay chiéu tan so f sé& bi dao dong cudng birc vai tan so f.
D. Nhiét lugng toa ra & dién trd R khi ¢6 dong dién xoay chi¢u chay qua
dugc tinh boi cong thie Q = R.1,%.t.

14.14. Néu dong dién xoay chiéu ¢o tan so f = S0Hz thi trong moi giay no
doi chiéu
A. 50 lan. B. 100 lan .

C. 150 lan. D. 220 l4n.

14.15. Hiéu dién thé tic thot gita hai dau mot doan mach dién xoay chicu
la u = 310sin(100mt) (V). Thoi diém gan nhat sau dé 1a bao nhicu dé
hiéu dién thé tirc thoi dat gid tri 155V?

A. " S B. ) S £ —1—-5 D. e S.
600 60 100 150

14.16. Mot den 6ng duge mac vao mang dién xoay chiéu 220V-50Hz, hiéu
dién thé moi cha deén la 110V, Biét trong mot chu ki dén sdng hai lan va
tat hai lan. Khodng thoi gian mot 1an dén tat 1a
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A A\t = g B. ' = -—=38
300) 150
, > ) ]
C.AM = —5. D. At'= —s.
150 ot)

14.17. Gid tri cua hicu dién the hicu dung trong mang dién dan dung
A. thay doi tir =220V dén +220V.,
B. thay doi tr OV den +220V.
C. biang 220V.
D. bang 2202 V = 310V
14.18. Hicu dién the hicu dung cua mumg dién dan dung bang 220V. Gid tri
bién do cua hiéu dién the do bang
A. U, = 440V. B. U, = 380V.
G Up = @11V, D. U, = 240V.
14.19. Cuong do hi¢u dung cua dong dién xoay chiéu duge dinh nghia theo
cong thue nao”

A& L = T2 B.1,=1/V2.
C. Ihd = \/:) L. D. Ih.l = 2 IU-

14.20. Dat vdo hai dau mot ban 14 200V = 1000W mot hiéu dién thé xoay
chid¢u u = 20072 sin(1007)(V). Do tr cam cua ban 1a khong dang ké.
Bi¢u thitc mo ti cuomg do dong dién chay qua ban la c6 dang

A.i=5sin(100m) (A). B.i=5J2sin(100mt) (A).

C.i=52 sin(1007t - z ) (A). D. i = 5sin(100m— g-)(A).
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Chu dé 15

MACH PIEN XOAY CHIEU SO CAP
MACH R, L, C MAC NOI TIEP

A. PHUONG PHAP GIAI TOAN

L # * A ar ? # - a 1 ~ % 1
I. V@i cic mach xoay chiéu so cap (chi ¢cé mot phan tu), tuy truong hop cu
thé ta dp dung cdc kién thic sau:
— Poan mach chico dién tro R: Z=R

Uy
L

*ucungphavaii (p=0). *R = hay

— Poan mach chi ¢é cuén thuancam L: Z =7,

] w , J :
* u som pha % sovoLl (¢ = —g L. *Z, =Lo = Y hay Z, =

— Poan mach chicotudien C: Z =7,
» m l n VR ¥ U
*utrépha — sovéii (p=-—). Z,= —= — hayZ.= —
2 2 Co I I
2. Véi doan mach c6é R, L, C mic néi tiép, cuong do dong dién hi¢u dung |
qua cdc phan tr déu bang nhau, lic d6 cdc gid tri hiéu dung duge xic
dinh:

Us=RL U =Z 1, U.=2ZIvalU,,=2Z,,l
* Néu cudn day vira ¢6 dién trd thuan R, vira ¢é cam khing Z,
= zuf = \/I{U T ZL
* Néu trong doan mach gom dién tro R, cudon day L va tu C mac noi tiép.
Z=J(R+Ry)? +(2Z, -2.)
+ Trong moi truong hop, nén tinh Z, va Z, khi di ¢6 L va C trude, sau do
tinh tong tro Z, va néu cudn day ¢6 dién trg R, thi phai tinh Z
+ Khi ¢6 hién tuong doan mach qua phan tr nao thi ¢6 thé xem phan tir do
khong ¢6 mat trong doan mach.

T X 2 T D R Z, -2
* Po léch pha gitta u va 1 duoc xdc dinh tir bicu thic: tge = ——‘-‘-—[—{—-----‘—

Khi khong can dé y dén dau géc léch, ¢6 thé dung cong thirc: cosp = R/Z
Cac biéu thitc uva i:
* Khi viét biéu thire ctia i can phai tim:

+ Do léch pha cha 1 d6i vGi u ma dé bai da cho;

m

U X - -~ ' g N
+1 = —Z’lﬂ vol Z a tong tro cua toan mach.




| * Khi viet biéu thuc u.t_l.'!-ll can tim
+ Do [éch pha cua u har dau doan mach so von |
+ U, = 1ILWZ.
[t cho biét duoc do léch pha vie ciae gid tn cuc dal, thé vao biéu thirc ta
duoc ciac biéu thue can tim,
, : U
Conghebmp: Zo=7Z, haylCo* =z l = L2 Zpns R =25 12 L= —
C : WL R
trong truong hop nay u viicung pha(ep =0) = U = U va U = Uy,
Pé hién tuong cong hudong vay ra thi ta phai thay doi L, C, hoac f sao cho
thoi man biéu thire:  L.Co' =1=LCarxf =1
Hai doan mach mac noi ticp co hicu dicn thé cung pha:

P =0 5 {g(:\.._ o tgm.&
*  Hai doan mach mac noi ticp co hiéu dién thé vuong pha:
o 1
O = Oy 1 > gy = ———
2 tgo,

B. BAI TAP MAU
Thidu 15.1

Cho mot mach dién gom mot dien tro R, cuon cam L (dién tro khong dang
e Wip
n 2n
Dar vao hai daw mach mot hicwe dien thé w = 100 J2 sin (1007) (V).

a. Tinh tong o cua mach dien?”

ké) va ne dién C mdac noi tiep. Cho biét R = 10 AL =

b. Tim bicu thite cua cuong do dong dién trong mach.
c. Tim biéu thite cua hicw dicn the o hat dawc dién vro, o hai dau cuon cam
va o hat dau tu dien.
d. Tinh cong suat ti¢u thu crice mach va hé so cong sudt.
Bai giai:
Cho:R =103 Q: L = 0,9 H:C= EUQ
T 27
u=100v2 sin (1007) (V).

I

Xicdinh: Z="i=%u, =0 uy=Tvig.="7
P=?vacosgp ="?

Phan tich: DBay la loai bai toan dp dung dinh luét Om cho mach dién xoay
chicu va la dang bai todn thuan: cho biét biéu thirc cia hiéu dién thé dat
vao mach dién, tim cuong do dong dién vi hiéu dién thé trén cic phan tu.
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Muén viét duge cdc biéu thirc cha dong dién va hiéu dién thé cin xic dinh
duge do léch pha gitra cac dong dién va hiéu dién thé.
a. Tac6: Z, = oL = 100n. g—g = 300m; Z. = “ = 200

n wC

Suyra: Z= \/R2 {2, 2. =200

b. Cuong d6 dong dién hiéu dung la: I = lzl = 5A

Do léch pha gitra u va i:
ZI - ZC l ( n
tgp = — e = — D =30"=—.
gy R 73 ¢ 6

. = - - T[ # . ~ A . o ” &) - i - - -
I tré pha mot goc F: s0 vOi u vi vay biéu thire cua cuong do dong dién la

i =52 sin (1007t — —g)(m

c. Hiéu dién thé hiéu dung & hai dau dién tro, & hai dau cuén cam va hai dau
tu dién [3: U, =IR = 86,5 V; U, =1Z, = 150V; U, = IZ = 100V
Biéu thuc cla hiéu dién thé gitra hai diu dién trd (cing pha vai i)

u, = 86,52 sin (100mt - g ) (V)
Biéu thirc hiéu dién thé gitra hai dau cuén cam (sdm pha g SO VOI 1):
u = 150 /2 sin(1007t +g ) (V)

y : - o gl i & - : T L
Bi¢u thirc hiéu dién thé gitra hai dau tu dién(tré pha 5 SO VOI 1)

u, = 1002 sin(100mt +2_3’3 ) (V)

d. Cong sudt tiéu thu cia mach: P = RI* = 432,5N.

H¢ s6 cong suat: cosg = % = 0,866

=y i : : ¥
Liau y: ciing c6 thé tinh theo cong thic: cosg = Ul
Thi du 15.2
Nguoi ta diong mot von ké (co dién tro rat lon) va mot dién tro
da biér: R, = 10082 dé xdc dinh dién dung C cua mot tu dién, dién
tro thuan R va hé so te cam L ciia mot cuon day. Lan dauw mac noi
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trep twe dién vai cuon days cao omot hicy dién thé xoay chiéu ran sé
SOtz va do cac hiéu dicn thie U o har dan doan mach, U, o hai dau
cron day va U, o har cuwee cua te deen newon ta thu duoe cde gia i
[0 =200V; U, = 1784V =800 5V vq IV = 200V. San do nguoi ta
mac them mot dién tro R, not 1iep

dicn ror do hiéw dien the U7 viica hae daw te dién thi ta thu dicoe gid

. , 2004 7
i U™ = 46,6V & — :

vor i dien va cuon dav vao mach

V.o Hday xac dinh:

)

a. Gia tri cua R, L, C tham ¢ia trong mach.

h. Néw mac thém mot ampe ke (co dicn o khong ddng ké) vao mach
dicn thi so chi cua ampe ke rong hat lan deo tren la bao nhien ? Cong suat
tiew thi trong moi triceng hop la bao nhiew”

Bai giai:
Cho: R, = 100Q : f=50Hz U =200V; U, = 1784V = 80 V5 V:
2005
—

Xacdinh: R= 2. L=22,C=" =% L=7P=?
Phan tich: Day 1a loai bai todn ¢6 tinh chat thue nghiém vé mach dién xoay

U, =200V: Ug = 148.6V = v

chicu (dua vio so licu do duoe tir thue nghiém dé xac dinh céic dai luong
dac trimg cho mach dién). Khi dp dung dinh luat Om ¢an chi y rang véi
cuon day ta ¢6: Uy = Z,.1, von Z, 10 tong trd cudon day duoc xdc dinh tu
cong thirc tong quat vé Z vai chu y ring Khong ¢é tu dién (Z¢ = 0) va vai
doan mach thi R 1 dién tro toan phan cua mach (trong lan do thi hai [a R,
+ R). Vé nguyén tic, dé g duoc hai todn phai tan dung tat ca cic hé thie
di biét vé mach dién xoay chicu, dé lap duoc phuong trinh chita cic an s6
can tim.
Giat

a. Trong lan do thie nhit ta co U, =7, 1 =200V

U,=Z,0v6iZ,= JR* + Z/ hay JR? + 22 1=80J5 V

vaU=IZ= /ﬁz+(zr. Z:) 1=200V

\ 2 \ 2 / 2 2
RY (Z2,) 4 .(RY (Z
T do suy ra: | — ] # 2| == v | — |l $ -1 =1
\ Z¢ k L 3! \Ze ) \ Ze
Z, 2 R
= = e W s =
Zq D Z. 5
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Trong ln do thit hai ta ¢6: U, = Z.I° __2_9_?33__ (V)

U=ZT = J(R+Ry) +(Zy +2:) I=200V

o " [[R+R,)
. Tu do suy ra: —I--= yi—: [5— = —Z-— = || E;R” \+( %E'—' 1| = a
1", 8 2 W & & J5
- Bili{_l)_ :§ 'de ?.(R+R) 58 :}R""R = 200€2
% . B B 1
Mat khac trong lan do thir nhat ta cé:
), _
Z: ~-&, Zg 3 3 -
to@ = L E C o P s e =-150
o) & R . = 2~ . R 1 5(
Zo
::>§ZC=]50:>ZC=250Q:>C= ~ 12,7 uF
ec®

vaZ “?%“ =100 Q=5 1L=0318H.

b. Trong lan do thit nhit: Z = \/Rz L= ZL) = 250Q

vadodo: | = % =08 AvaP=IR = 128W.

Trong lan do thit hai: 2 = VQR +R.)'% +(Z, + 2 ) ~ 235Q

Dodé: I' = g— =042AvaP =(R,+R)I"* = 53W.

C. BAI TAP TU GIAI
15.3. Mot mach dién gom dién tra thuin R = 75€2 mac noéi tiép vai cuon cam
5 10
c6 do tr cam L = — (H), tu dién ¢6 dién dung C = ——(F). Dong dién
4n omn
xoay chiéu chay trong mach ¢6 biéu thic: i = 2sin100mt (A). Hiy xdic
dinh:
a. Cam khiang, dung khdng va tong trg cia doan mach.
b. Biéu thitc hiéu dién thé tic thoi gitra hai ddu dién trg, gitra hai dau cudn
cam va gitra hai dau tu dién.
c. Bo léch pha gitra hiéu dién thé va cuong do dong dién
d. Biéu thirc tic thoi cha hiéu dién thé gitra hai dau doan mach.
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Pap so: a. 7, = 125(), Z. = 500; Z = 752 Q
b. m\-:1:’3(_}sinli_lf}:t:' up= 25021007t + 7/2). ue = 100s1n(100wt - n/2)
¢. 0 =4 rad: d u= 1502 sin(100nt + n/4) (V)
15.4. Cho mach di@ﬁ nhu hinh 41,

=
¥

Uy = 24072 sin(100m), dicn | R ——
tro thuan cua cudn cam bang 0, e ™ n °_—®__°
dién tro R = 120Q, dien tro S 4

ampe ké khong dang keé. Hinh 4.1

a. Noi1 1 va 3, 2 va 4 d¢ ho, ,

ampe K¢ chi 1,6A. Xic dinh tong tro cua doan mach MN.

b. Noi | vio 3 va 2 vao 4 ampe ké chi 1.2 A. Xdc dinh do tu cam cua cudn

day.

¢. Mic nhu cau b, thay ampe ké biang von ké ¢6 dién trd vo cung 1on. Diéu

chinh gid tri dién dung C cua tu dién ta thay khi C = C, chi s6 von ké chi

cuc dai. Xdc dinh C va chi <o cua von ké trong truong hop nay.

Pdp s6: a. Zyx = 150Q; b. L = 0,51H; c. C, = 3.10%(F)

15.5. Cho mach dién xoay chi¢u nhu hinh 4.2, A 1a ampe k€ nhiét (c6 dién

tro khong ding ké), cuon day thuan cam cé hé s6 tu cam L, dién tro
| 10
J3n
M va N cta mach dién mot hic¢u dién thé xoay chiéu c6 gid tri hiéu dung
khong doi va ¢o biéu thue: uy,, = 70,7sin314t (V) = 50 V2 sin100mt (V).
Khi K dong hay khi K mo chi so |
cua ampe ké khong thay doi. Xac Mc._@.{::;-—' ~oN
dinh: | R c L

a. Hé so tu cam L cua cuon cam o

Hinh 4.2 K

R = 100€2, tu dién c6 dien dung C = 18,5uF = F. Dat vao hai dau

tham gia trong mach.
b. S6 chi ctia ampe ké trong cic trudomg hgp noi trén.
¢. Biéu thiic cta cudng do dong dién tic thoi trong mach.
Ddpso:a.L=1,1H; b. [ =0,25A;
¢c.1=0,354 sin(314t + 1,05) (A)
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D. BAI TAP TRAC NGHIEM

15.6. Mot cuon day thudn ciam, ¢6 do v cam L = 2/aH. mac noi uép vai
mot tu dién ¢6 dién dung C = 31 8uF. Biét hi¢u dién the gitra har dau
cuon day ¢6 dang u = 100sin(100nt + ©/6) (V). Bi¢u thire hi¢u dién thé
hai dau tu dién la
A.u=50sin(100rt - 51t/6). B. u = 50si( 1007wt + 57/6).

C. u=100sin(100mt — 7/3). D. u=100sin(100nt + ©/3).

15.7. Mot doan mach gom dung khing Z. = 100Q va cuon day co cam
khing Z, = 200Q mic noi uép nhau. Hiéu dién thé gitra har dau cuon
cam ¢6 dang: u, = 100sin(1007t + 71/6)(V). Bicu thuic hicu dién the o
hai dau tu dién la
A.uc= 100sin(100mt = n/2) (V). B.ue= 100sin(1007t + 7/6) (V).
C.uc = 50sin(100mt — mt/3) (V). D. u. = 50sin(1007t — 57/6) (V).

15.8. Mot cudn day co do tu cam L ¢6 cam khidng la Z, trong méot mach dién
xoay chiéu cé cudng do hiéu dung la [ Cuon day duoc ché tao bang mot
vt liéu siéu dan-nén ¢6 khong ¢d dién trg. Mie cong suit phin tin trong
cuon day la
AFR=0. B =170 C.P=1I1°2,. D.P=1 7°

15.9. Mot von ké trong mot mach dién chi SOV v mot ampe ké mac noi tiep
chi SA. Cong suat tiéu thu trong mach
A. nho hon hay bing 250W.

B. bang 250W
C. 16n hon hay biang 250 W.
D. ¢6 thé nho hon, bing hay lén hon 250W.

15.10. Tré khing ctia mot cuon day ¢6 do tr cam L = 1,0mH trong mot mach
dién ¢o6 tan s6 5,0kHz thi bing
A.Z, =3.1Q. B 7, =6.3Q.

C.Z = 10Q. D.Z, =31Q

15.11. Mot dong dién 0,5A chay vio mot nam cham dién ¢o dién tro khong
dding ké, khi né néi véi mot nguon dién xoay chicu 120V— 60Hz (cam
khding) cua nam cham la
A.L=0011mH. B.L=0,16H. C.L=064H. D.L =0,24kH

15.12. Dung khing cua mot tu dién co dién dung C = 5.0uk trong mot mach
dién xoay chié¢u ¢6 tian 6 20 kHz thi bang
A2oc=0630 B Zc=1680 C Zs=500Q D. Ze= 16 6
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15.13. Mot tu dién ¢6 C = 20uk mac ao1 tep »ao mot nguon dién S0V- 400Hz,
dong dién qua mach dien do hang
A. 1=0.20mA. B I =025 A Coi=20A D.I=35§ A

15.14. Mot mach dién ¢o R, L. € mac noi uep vao nguon dién xoay chiéu tan

6 f. Dién thé hiéu dung cia mach gom cic thivth phan U = 10V, U = 20V,
U, = 14V. Hiéu dién the hicu dung cua nguon dien bang
A.U = 8V, BU = |2V C.U £ |6V D.U = 5V.

15.15. Trong mot mach R, L. C mic noi tiepvai R = 10,0 Q , Z, =8.0€, Z = 6€2;
khi tan so 1a f thi tong tro twong tmg van tan <o do la
AZ=1028 B.Z= 120
L LE2a0) DZ = 104 £,

15.16. Tan s6 cong huong caa mach dién ¢o chira cudn cam L = 50mH va
mot tu dién C= 0,21 pF co tri s6 bing
A. f. = 15,7 kHz. B. f. = 10 kHz.

C. £ = 63 kHz. I § = 1,57 MHz,

15.17. Mot cudn cam nor vor mot nguon dién 120V, cho mot dong dién 0,50
A vi cong suat S0W. Néu mot t dién duoc mac noi tiép sao cho hé so
cong sudt bang 1, mach dién s¢ ¢6 mot cong sudt bang
A.P=50W. B.P=60W.

C.P=72W. D P=100W,

15.18. Mot tu dién 2,0 pl-, mot cuon cam 5.0 mH va mot dién trg 30,0 Q
duge mic noi ticp vai mot nguon dien 100V - 1,0 kHz. Cuong do dong
dién trong mach do la
A.1=176A. B.1=2,65A.

C-E=333A. D.1=550A

15.19. Mot hiéu dién the xoay chi¢u 30V ¢6 tan 56 60Hz duge ap vao hai cue
cua mot mach dién mac nor uep gom mot dien o R = 134Q, i dién C = S0pF
va cudn cam L = 0318H. Goc lech pha cua dong dién i va dién thé 1a ¢

vOI tgg ¢6 tri so bang

A tge=0,17, B.tgop = 0,34,
C. tgp = 0,50. D.1gp = 0,68

15.20. Mot cudn day ¢6 do tu cam L = 0.32H. Tong trd chia cudn cam dé khi
co mot dong dién xoay chicu ¢o tan so 1000 Hz chay qua la
A.Z=2210,6 (. B.Z=31256Q.

C.L=201050. D.Z = 3200642

15.21. Mach dién ¢o6 mot dicn tro R = 900 ghép noi tiép véi mot cudn

cam L = 0, 318H va mot tu dién C = 50uF, tin sé6 60Hz. Néu dp vao
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hai dau mach nay hi¢u dién thé U = 30V thi tong tro cua mach dién
¢O gid tri gan vdi s6 nao sau day.
A.Z=1214Q. BZ2=1009 C. Z=95%5. D.Z=112 Q.

15.22. Mot dong dién xoay chiéu ¢o tan s6 50 Hz chay qua mot mach

dién tro R = 20 Q. Néu cuimg do hiéu dung cua dong dien la 1 = 1. 41A
thi biéu thic cta hiéu thé tic thoi gita hai dau dién 1o R 14

A. u = 20 sin 50n.t. B. u =40 sin100x.t.

C. u = 20.2"sin100n.t. D. u=40.2"° sin(100n.t - n/2)

15.23. Cho mot dong dién xoay chiéu chay qua mot cuon cam ¢6 do

tu cam L = 0,318H. Né&u hiéu dién thé tirc thoi gitta hai dau cuén
day la u = 120sin1007.t thi biéu thic cua dong dién tire thoi la

A.1=12sin 100x.t. B. 1= 12sin (1007t - t/2)
C.1=1,2sin(100n.t — n/2). D.i1=-1,2c0os100m.1
15.24. Trong mét mach dién L, R dong dién s& cham dat dén cuc dai khi
A. L nho. B. L 16n.
C.L=0. D. Khong c¢o diéu nao ding.
15.25. Dong dién trong doan mach L, R, C sé dat cuc dai khi
A.L=C BZ =2.
C. L=R=C D. Tan s6 dong di¢n [6n nhat.
15.26. Goc léch pha gitra hiéu dién thé vi dong dién qua dién tra khing la
A. ¢ = 180" B. ¢ = 90". C. ¢ = 60", D.¢p=0"

Chidé 16 TINH TOAN MACH PIEN XOAY CHIEU
BANG PHUONG PHAP GIAN PO FRE-NEN

A. PHUONG PHAP GIAl TOAN

Phuong phéap dung gian do vécto dé giai bai todn xoay chiéu dua trén cac

CO SO

+ Moi dai lugng xoay chiéu duge dat bing mot vécto (vecto Fre-nen) ¢o

do dai ti 1& vai gid tri hiéu dung cua dai lwong do.

+ Vécto Fre-nen duge vé trong mat phiang pha, ¢6 goc va chiéu duong cua

pha dé tinh géc pha.
+ Goc gitra hai véc to Fre-nen bang do 1éch pha gitra har dair lugng do.

+ Phép cong dai s6 gitra cic dai luong xoay chiéu thay the bang phép tong |

hop cdc vécto Fre-nen tuong img.
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+ Chon goc pha la vécto cuong do dong dién I doi vai mach mac noi tiép
vit véeto U van mach mac song song.
+ Cic thong tin vé cic dai lvong xoay chiéu duge hoan toan xdc dinh tr
ket qua tinh todn trén gian do vécto.
Cac bioe viat toan:
+ Chon truc goc la truc dong dién, str dung cac dicu kién vé pha cua u va i
trén timg doan mach. Dua vao gian do xdc dinh duoc:
LIE = ng + (U“;.-- U; 1l ):
I i

' { B i
gp = - -—U—-—-—— VaCosp = —=
R

+ Khi vé cic véeto can luu y dén t1 1é gitra do dai cdc vécto vai cdc gia tri
do lon theo dé bai va do léch pha cua ching. Dua vao cic dinh 1i haim s6
sin, cosin, Pitago hodc cdc tinh chat cla tam gidc dé xdc dinh céic dai
lwong theo yéu cau bai todn.
+ Sau khi vé gian do6 vécto, can xdce dinh xem goc a ndo khong doi dé tinh
tga sau do xét tam gidc ¢6 canh biéu dién gid tri ¢an tim, trong dé ¢6 mot
goc khong doi doi dién vai canh khong doi, dung dinh 1i ham so sin dé
tinh va bién luan (Iuu v: ¢6 thé dung cong cu dao ham).

B. BAl TAP MAU
Thi du 16.1

Cong suat co hoe cua dong co xoay chiéu 7. 5KW va hiéu suar 80%. Mac
dong co nay noi 1ép voi mor cuon cam roi mac ching vao mang dién xoay
chiéu. Biét rang: dong dién qua dong co cé crong do hiéw dung 40A va 1ré
pha hon so vai U,, mot goc 6. Gia i hiéu dung cua hiéu dién the U, o hai
dan dong co 270V,

a. Khi hi¢u dién thé hiéu dung U, = 125V va som pha hon /3 so voi dong

dien chay qua cuon cam. Xdc dinh gia tri hiéu dién thé hiéu dung cla

mang dién.

b. Xac dinh do léch pha giita hiéu dién thé' va dong dién.

Bai giai
Cho: P=T75kW: H=380%; | =40A;
0, =1/6; U, =270V;: U = 125V; ¢, _=n/3

Xacdinh: a. Uy bogy,=?

Phan tich: Day 1a loai bai todnh ¢6 thé giai bang cic phuwong phip nhur:
phuong phap dai s6 hoac phuong phip luong gidc, bang cich dua vio dinh
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luait Om: U, = 1Z,, = ——==——-=7Z,;. Tuy nhién bai toin ¢6 thé duoc

\[I‘{"‘! +HZ +7 )

giai don gian hon nhiéu bang phuong phip gian do vécto. Can ¢t vao du
kién cho trong dé dé tién hanh tinh todn (cic do lech pha. cic hiéu dién
thé..) va vé gian do vécto. Dua vao giin do dé [ap luan va tinh todn rat ra
cac két qua theo yéu ciu bai toin

Glrat

a. Vi mac noi ti€p gitra dong co va cuon cam nén hiéu dicn thé hicu dung
ctia mang dién 1a: U = Un + Uy . Lay truc chuan I truc dong dién, gian
do vécto cha phuong trinh trén nhur hinh vé 4.3.
Tur gian do véc to:

LI2 = U2M + UQL + QUMIJ;‘COS[‘ =2 [,Iz = UEM + UE{, + erll cos(p. = Oy)
Thay s6 vaota cé U = 383V, ' i
b. B léch pha gitta hiéu dién thé va dong
dién

Ta cd: Ucoso = Ujcosp; + Upycosoy
U, cosgp, + U,,cosop I
:-;) C()\(p ——; __._;'__...q_.!f.. =t \'1 {. \1 111]|}1 43’
3
Thay s6 vio ta dugc: cosgp = 0,773 = ¢ = 39" = 397/180 rad.

Ddp s6- a. U =383V b. ¢ =39" = 397/180 rad

C. BAI TAP TU GIAI

16.2. Cho mach dién nhu hinh 4.4 Biét
U.. = U = const; R, C, w khbng doi.
Piéu chinh L dé s6 chi von ké cuc dai.
Hay.x{lc.diflh: : : Hinh 4.4
a. Gid tri cua do tr cam L tham gia trong mach
b. 86 chi cia von ké trong truong hop nay.

e y 22 R
Dal) S0 a. L o E p '(_, b l_]]_m.l\ - _[r‘ \!Hn e | Z;- .

(1) J(' 4

16.3. Mot dong co xoay chiéu san ra mot cong suit co hoc 7.5KW va ¢6 hidu
sudit 80%. Mic dong co nay noi tiép véi mot cudon cam roi mac chiing vao
mang dién xoay chiéu. Hay xic dinh:

a. Dién nang tiéu thu cia dong co trong | gio.
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b. Biét ring dong di¢n qua dong ¢o ¢o crromg do hiéu dung 40A va tré pha
hon so vai Uy, mot goc /6. Xae dinh gid tri hiéu dung cua hiéu dien
the Uy, 0 hat dau dong co

¢. Khi hiéu dién thé cura har daa cuon cam ¢o giid tri hieu dung U, la
125V vi sém pha hon /5 so var dong dién chay qua cuon cam. Xic
dinh hi¢u dién the hicu dung cua mang dién

d. Do 1éch pha gitra hicu dien thé vadong dién.

Dap so: a. A =9375 (Wh). b. U,=270 V;
¢. U=383V; d. ¢ =2391/180 rad.
16.4. Cho mach dién nhu hinh 4.5, Hi¢u dién thé gitra hai diém A vii B ¢6

dang: u,; = 100 3 sin(100mr) (V). So

‘hi cua cdc von ké V, va V, i tla C N

chi cua ¢ IL:—\OH ké V, va V, lan ]I_L_l’{_l la A ’_&,_! N L B

U, = 100y3 (V) va U, = 5042 (V).

Cong suat tiéu thu trong doan mach la: , v (V)
i 1 trong doan mg —() D,

> = 10042 (W). Xic dinh:
a. Hé so cong sudt cua mach, Hinh 4.5
b. Gia tri dién trg R tham gia trong mach.

¢. Gid tri L tham gia trong mach.

d. Gia tri cua tu C tham gia trong mach.

(¢ 4
Dap so: o cosg = \ji bR =50y2 (£ ¢ L= ;21. (H).d.C= 1_0. .
| ‘ n n

(F).

D. BAlI TAP TRAC NGHIEM

16.5. Mot mach RLC mac nor uép, lan luot goi U,o U va U, la hiéu dién
the cuc dai gitra hai dau dién g, cuon day va tu dién. Biét 2U,, = U, = 2U,..
Dung giian do Fre-nen, do léch pha gitra dong dién va hicu dién thé xic
dinh duoc 14

A. u sém pha hon 1 mot goc n/4. B. u chim pha hon 1 mot goc n/4.
C. u sdm pha hon 1 mot goc n/3. D. u cham pha hon i mot goc n/4.

16.6. Chon gian do vécto Fre-nen bicu thi ding hi¢u dién thé trong doan
mach chira ong day ¢6 dién tro thuan r, trong so cic gian do a. b, ¢, d coa
hinh 4.6. Chon dip an dung;

A. Gian do b, B. Gian do ¢: C. Gian do a; D. Giandod

Uy I—: \ [ : i
_.-—_-"' \rL
i ¥ Uy

(a) (b) (¢) (d)

- v

' Hinh 4.6
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16.7. Mot 6ng day ¢6 L va R mac noi tiép vai mot tu dién dién dung C vao
nguon dién ¢6 hiéu dién the la u = 1202sin314t. Ampe ké& trong mach chi
I = 2,0A. Ba von ké mic gitra hai dau 6ng day. gitra hai dau tu dién va
gilfa 2 cuc nguén chi cung gia tri. Cho biét V3 /2 = 0.866. Két qua nao
dudi day la SAL
A. Dién dung cua tu dién C = 5,3.10°F.
B. Khi thay tu dién ¢6 dién dung C* = 2C thi cuong do hiéu dung ¢o gia tri

cuc dai va hiéu dién thé gita 2 dau tu dién la U’ = 9,8V,

C. Dién trocua 6ng day laR = 52Q
D. Do tu cam cia 6ng day la L = 0,096H.

16.8. Cho bién tro R, cuon day ¢6r = 0 va ¢co R L &
L thay déi duoc nhis di chuyén 16i sat, bo &g oD
dién c6 dién dung C thay doi duoc, ngudn
dién ¢6 U va o khong doi. Miac R, L va C Hinh 4.7

theo so do nhu hinh vé 4.7.

Tim cau két luan SAI trong nhimg cau dudi day:

A. Khi mic ngudn vao 2 diém A va D roi thay doi L thi thay U, thay doi.
U, dat gid tri s6 cuc dai khi ¢6 C = LAR*- »°l,)

B. Khi mac nguén vao 2 diém A va D roi thay doi L hay C thi thay 1 thay
déi. I dat tri s6 cuc dai khico C = 1/Lw”.

C. Khi mic nguén vao 2 diém A va D roi thay doi C thi thay U, thay
doi. U, dat tri s6 cuc dai khi ¢6 C = LAR® - 0’l,)

D. Khi mic ngudn vao hai diém A va C réi thay doi | hay R thi thay U,
va I déu thay doi. Cong sudt toa nhiél o R dat tri s6 cuc dai khi R = @.LL va
dugc tinh boi P’ = U’ /20L.

16.9. Mot mach dién xoay chiéu nhu hinh 4.8: upy= 2002 sin(10071t) (V)

5

L = Y3 (H), R = 100, khi k m& cudng do hiéu dung I3 I, con khi
T

k déng cuong do hiéu dung la [, =J31; va dong dién co pha thay
doi 1a /2 so vai khi k dong.
a. Cac gid tn C,, G, tham gia trong mach la

102 102 ot
A. Cl= (F);CQZ —*“:‘—{F) —W—:j— CI —
2/3n J3n A L Bt heind 1
4 4 kK C,
R L O e Y ‘
2\/3n 2/3n Hinh 4.8
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¢ & (P Tys F)
\,37,: D
D (‘-: = l(]_ (K- (‘_.- e e (F'1
2\;}3?’. N o
b. Cac gia tri [, I, chay trong mach trong cic truomg hop trén la
A1, =5(A); 1 = V3(A) B. 1, =5(A); I, = 3(A).
C.1,=10(A); 1, = V3 (A D 1, =1A; L= V3 (A)

¢. Cuong do tie thoi (1) vai,(1) s¢ la
A 1,(t) = sin(100xt + n/3); 1.(t) = sinf 100xt - n/6).
B.1,(t) = J2 sin(1007t + =/3) 1.0t) = sin(100nt - 1/6)
C.i,(t) = sin(1007t - 7/3); i,(t) = V6 sin(100nt — 7/6)
D. 1,(t) J2 sin(100nt + 7/3); 1.(t) = J6 sin(1007t — /6).
16.10. Cho mach nhu hinh vé 4.9, dién

tr0 R = 500, dién dung cua tu dién ,.\o—[:‘_'"]——+ ST
5 R c Mrl

C = Z10%F), cuon day co hé so tu
m

]

: T : 2 by il Hinh 4.
cam L va dién tro thuan r. Biét cic )

hiéu dién thé tuc thoi:
Uy = 80sin(1007t) (V) vauy, = 20042 sin(100xt + %)(V)
Xdc dinh cac gia tri dién tro R va do tu cam L.
Chon dip an dung:
A.R=5Q; L=69H. B. R =500Q; L =69 H.
C.R=500; L= 69H. D.R=50Q; L =0,69H.
16.11. Cho mach dién nhu hinh 4.10. Dat vio hai dau A va B mot hiéu dién

thé xoay chiéu u = Uy2 sin(100nt)(V), ngudi

, L ) A
ta thiy s6 chi cua cac von ké V,, V, va ampe ( ) ( )

ké& chi lan luot nhu sau: 80(V), 120(V), 2(A) ICy
(cor dién trd cic von ké la rit 1on va cac ampe Al

k& 12 rit'nho). Biét ring hiéu dién thé hai dau ) ( )

V; tré pha so vai hiéu dién thé hai dau V, mot

goce 30°, hiéu dién thé hai dau cdc von k€ V, va _ﬂ%[lfﬁm_B_@_—
V, léch pha nhau mét gée 120°.

a. Ciac gia tri R va r tham gia trong mach la Hinh 4.10
A.R =20Q; r=200Q; B. R = 20€Q; r = 10€2.
C. R =2000; r = 10Q2; D. R = 2083; r = 100£2.
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b. Dién dung cua tu dién 1

A.C=92uF. B C=94F

C=2.9uF, D.C=29uF

c¢. Gia tri ctia hiéu dién thé toan mach 1a

A. U = 6043 (V). B. U= 4043 (V).

C.U=40V2 (V). D. U= 602 (V).

d. Bi€u thirc cudng do dong dién trong mach ¢6 dang

A.i=2J2sin(10nt) (A). B. i = 2/2sin(100xt - g)(m.

C. i= J/2sin(10xt -.g_)(m. D.i= V2sin(100nt g; (A).
Chu dé1z

PIEN NANG TIEU THU TRONG MOT MACH DIEN XOAY
CHIEU - HE SO CONG SUAT

A. PHUONG PHAP GIAI TOAN
o1 vai mach xoay chiéu, dién nang (cong sudt) tiéu thu trong toan mach
bang tong cong sudt tiéu thu trén cic dién tro thuan R, Bé xac dinh do lon
cua cong sudt ta c6 thé dung biéu thice:
P = Ul cos@ hoac bi¢u thic P = RI°
trong dé: cosg = R/Z 1a hé s6 cong sudt
Liau y:
* Khi mach c¢6 cong huong cosp =1 vaP=P_,

I o
| — _lI - [{ Vi Z] — Zl‘ 5 LGt =1

s Z

max
(¢ = 0: hiéu dién the har dau mach cung pha vor cuomg do dong dién 1)
* Khi thay doi R dé cong suat mach dat gid tr cuc dan:

I'.' fc
R= IZI . Z(I = pm.u = L Vil COsp = %{ \;’.2
2R 7 92

- P

* Peé tinh do léch pha ¢ to sur dung: tgp = - ]R = (Z = R/cosp)

* Cuong do hiéu dung I va hiéu dién the hiéu dung U:

(=Y U _Ue . U_U,
R Z, 7. Vg7
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B. BAl TAP MAU
Thidul7.1
Mot doan mach dien xoay hiew bao gom mot dien tro thuan R = 9052,

. . » 1
mot cuon dav co dien o R 102 va hé soé necam o= — [ va mor
mt
2 |
dien C = = 10 7 F mdac not nep Bier dong dien chav qua co cueong do

nic thoi cho bot he thiee: 1 = 2vnl00m (A). Lap biéu thiee cria cac hicu
dien the nee thoi eiia:
a. Hai dau doan mach va eiiea hai daw dien tro R,
b. Gitta hai dau cuon cami va eiira har daw e dién,
c. Tinh cong suar téw thu tren cuon day.
Bai giai:

Cho: R=90: R, = 106): L = ! H:
2 BEUE B

C= = .10 " F;i = 2sin1007t (A)
T

Xicdinhl=2 0y, =% u, = il =1 P="

Phan tich: Pay 1a dang bai toin xic dinh biéu thic cdc hiéu dién thé trong
mach khi biét bi¢u thic cua cuomg do dong dién trong mach. Can cha y:
deé lap duoge bicu thie cia hicu dién the gitra hai diu cuon day cin tinh Z,

va @, (vi cuon day ¢o dien traonén @, # ).
Gial
Taco: Z, = oL = 100m. & 00 v Z.- = 1C = S0L).
n oC

9

Suy ra tong trd cua doan mach: 7 = \'j( R+ R, )2 +(4y -2Z:) =112Q

Vay: U, =221, =224V

?j!_-_f__Z}_'_ . = ¢ = 0463 rad.

R+R, 2

Bi¢u thirc hi¢u dién thé tie thon gita hai dau doan mach:
u =224 sin(100nt + 0,463) (V)

Tacé: Uy =RI, =180V = u, = 180 sin(100mt) (V)

Do léch pha gitra u vai: tgp =

Ta ¢6: Uy = Ze- 1 = 200V = U, tré pha géc % 50 Vi i

PL VLI2 115



— u,. = 200sin (1007t - % ) (V)

Tacob: Zy= R: + 22 = 1005k Uy=7,.1,=201 V.
tgQ, = % =10=¢,=1,52rad

Suy ra: u, = 201 sin (100=t + 1,52) (V)
Cong suat tiéu thu o cuon day: P, =R, I = 20W.
Dap so: u =224 sin(1007t + 0,463) (V); u, = 180 sin (1007t) (V).

ue = 200sin (1007t - —g ) (V); ug =201 sin (100xt + 1,52) (V) va P=20W

C. BAI TAP TU GIAI
17.2. Cho mach dién nhu hinh 4.11. Biét u,, = 200sin 1007wt (V). cudn

cam ¢6 L = —H, ampe ké A c6 dién tro khong ding ké; A chi 2A va
T

-
hé so cong sudt cua mach dién la V—;— o_“ﬁnﬁm_‘#}{:b_‘i
Pé cong sudt tiéu thu clha doan mach
dién Ién nhat, mac thém vao mach mot Hinh 4.11
tu dién C,, lic nay ampe k€ chi gid tri A.

Xic dinh:
a. Gia tri dién tro R.
b. Dién dung cua C,.
¢. Gid tri cua dién dung ctia C,dé ¢6 cong huomg xay ra
d. Gid tri cuong do dong dién khi do
Bdp so: a. R = 50Q; b. C,;= 63,7uF hoac C,= 21,2pF.
¢. C, =637 pF hoac C, = 10,6puF; d.1=2J2 A

17.3. Cho mach dién nhu hinh vé 4.12: L = I/n H, hiéu dién thé hai dau doan

mach u,, = 200sin100mnt (V). Tu dién co thé

thay déi. Khi cho C = 10*/2n (F) thi dong ) 7

R .
dién qua mach nhanh pha hon u,; mét goc ‘
la /4. Biét cuon day thuan cam. Xic dinh: Hinh 4.12
a. Gid tri cua dién tro thuin R.
b. Bi¢u thic cudng do dong dién trong mach.
¢. Cong sudt P cuc dai tiéu thu trong mach.
Pdp s6: a. R = 100Q; b. i = V2 sin(100mt — n/4).
c.P_ =200W (0 - 200W — 100W)

muax
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17.4. Cho mach dién xoay chiéu nhu hinh 4.13. Gid tri hicu dung cua cac
hiéu dién thé U, = 150V va U,,, = 200V. Biét u,, va u,, léch pha nhau

-

goc - . Bicu thic dong dién qua & M N B
C R L.

mach: 1 = 2sin(120xt - = ) (A), cudn

_ i s o s sl Hinh 4.13
day thuan cam. Hiy xdc dinh:

a. Gid tri R tham gra trong mach. b. Gia tri C tham gia trong mach.
¢. Gia trr L tham gia trong mach. d. Cong suat tiéu thu cua mach.
e. Bieu thire hiéu dién thé tie thon trén hai dau doan mach AB.
_ = . 10* 22
Pdp s6: a.R = 60v2Q;b.C= ———=(F);c. L= —(H);
54\ 2n 3n

I

d.P=120V2 W: e. u,, = 196,46 sin(120mt — g +0.53)V.

D. BAI TAP TRAC NGHIEM

17.5. Bicu thire xic dinh cong suat trung binh ¢ dang

A. P = RI-. B. P = Ul cos ¢.
C.P=RI"/2 D. Ca A, B, C déu ding
17.6. Heé s6 cong suat duge xac dinh bai cong thie
A. cosp =7Z/R. B. cosp = R/Z.
C. coso =PH1L V. D.cosp=RZ
17.7. Mach dién nao sau day ¢6 cong sudt trung binh biang 0?

A.R.L. B.R, C. C.R.L.C i By S %

17.8. Mot cuon cam dién trd R = 10€2, do tr cam L = 0,01H khi ¢6 dong dién
xoay chiéu tan so f = S0Hz di qua, sé ¢6 hé s6 cong sudt
A. cosp =0,09. B. cosg = 0,95.
C.cosp =1. . D.cosp = 0,31

17.9. Cong sudt tiéu thu trung binh trong mét doan mach dién xoay chicu la
P =44 kW, khi dién thé hiéu dung [a U = 110V va cuong do dong dién la
[ = 50A, thi hé s6 cong suat cua mach dién 1
A. cosp =09, B. cosp = 1.
C. cosp =0. D. cosp =08

17.10. Mot cudon cam ¢6 dién tro R = 20€2 va ¢6 hé s6 c¢ong sudt cose = 0.8
khi ¢6 dong dién xoay chiéu tan s6 f = 5S0Hz di qua. Dién dung cta tu dién
phai mac noi tiép vai cudn cam d€ ¢6 cosgp = 1 1a
A.Ce 128 pFb. B.C=2316 pF.
C.C=2123F. D.C =432 uF.
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17.11. Ap mot hiéu dién thé xoay chiéu U = 110V, { = S0Hz vao hai dau mot
cuon day ¢o dién trg R = 30Q. Dong dién tré ph:? @ = 30" so var dién thé.
Cong sudt trung binh trong mach la
A.P=302 W, B.P=151W,

C. P=465W. D.P=230W.

17.12. Dong dién xoay chi¢u qua mét cudn day ¢o dang 1 = 2sin (ot - 1/6)
khi hiéu dién thé u = 120sinot. Cong sudt trung binh la
A.P=1,20W, B.P=120 W.

C.P=1309 W, D. P= 1039W

17.13. Mot dong dién 1 = 10~/2 sin(1007t + 7/6) qua mot mach dién
hieu the u = 20 V2 sin(100mt + 1t/3). Cong suat trung binh tiéu thu
bot mach dién la
A.P=344 W, B.P=172'W,

C.P=100W. D.P=200W,

17.14. Mot doan mach dién mac noi tiép gom mot dién tro R = 40Q, mét tu
di¢n ¢o dung khang 70€2, mot cudon cam ¢6 cam khing 100€2 va dong dién
¢o bicu thie 1= 2""/25in1007mt. Hé s6 cong suat cua mach do bang
A. cosp =0.8. B. cosp = 1.

C. cosip =4/7. D. cosqp = 4/21

17.15. Mot doan mach mac noi tiép gom mot dién trd R = 40QQ, mot tu
dién ¢6 dung khiang 70Q, cudon cam ¢é cam khang 100Q va dong dién
¢6 biéu thiac i = 2"7/2sin100xt. Cong suat bi¢u kién cia doan mach
nay bang
A.P=525VA. B.P=125 VA.

C.P=175VA. D.P=10VA

17.16. Mot doan mach mac néi tiép gom mot dién trd R = 400, mot tu
dién ¢6 dung khiang 70€2, cudon cam c¢6 cam khing 100€2 va dong dién
¢6 bi¢u thire 1 = 2'%/2sin100nt. Cong suat trung binh cia doan mach
nay bang
A P,=16W. B.P,=8W.

C.P,=24 W, D.P,=10W,

17.17. Mot dién tro R = 10€2 mac n6i tiép vai cuon thuin cam L va mot dién
dung C. Dong dién qua mach ¢6 biéu thirc i = 2'°/2sin100xt thi cong sudt
trung binh tiéu thu boi R, L, C la:

A. Khong xic dinh duge vi khong biét L.
B. Khong xic dinh duoc vi khong biét C.
C. A. B dung.
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D. 2.3 odt
17.18. Mot tu dien ¢o dung khdang 200002 khi dong dién xoay chicu ¢o
bicu thuc 1 = 0,01 2 “sintety Cong sudt trung binh tiéu thu bor tu dign

nay bang

A. P20 B. P, = 200 W.
C. P, =200 VA. D Khong xdc dinh duoe vi kKhong biet o

17.19. Mot cuon day ¢o do wrcam L= ImH va dién trod R = 20Q. Dong dién
voay chiéu qua cuon day ¢o dang 1 = 27 sin(100xt) thi cong sudt trung
binh tiéu thu boi cuon day bang
A P. ='W, _ B.P,=20W.

C.P,=20W. D.P, =40 W.

17.20. Mot tu dién ¢6 dung khang 20002 mac noi tép vér mot cam khiang
200€2 khi ¢o6 dong dién ¢o tan ~0 SOHz, cuong do hiéu dung 1A thi cong
sudt trung binh ncu thu bor i dién vacudn cam bang
AP, =100W. B P, =500W.

LoPy=0, D. P, =250 W.

Chu dé 18 TRUYEN TAI DPIEN NANG = MAY BIEN AP

. PHUONG PHAP GIAI TOAN

L Truyén tan dien nang 1a s truyeén tar dien i noi san xudt dén noi ticu thu. |

- Khi gian cic b toan o dang nay, thuong st dung cic cong thie tinh cong |

| ¥ »

o sudt cung cap bor nha mady hoac cong sudt toa nhiét rén duong day dé xic .
| dinh cic dai luong trong ciac cong thae do:

-+ Cong sudat cung cip bar nhamay: P=Ul = 1=
|+ Cong sudt toa nhiét (hao phi) trén duong day: P"=RIF =R —;

&

2. Mdy bién dp 1 thiét b ¢o kha nang bién déi dién dp xoay chiéu va gilr |

& J
[

Cuk . ¥ Rlea . (Bhig 5 0 i U N i s S
+ Bién doi hiéu dién thé: sir dung bicu thie = - Nl_ =K (ncuk>1 maiy |
- "

]

‘ nguyeén tan so dua tren hien tvong cam ung dign ur:
|

ha thé vk < I mdy tang the)

+ Bién doi cuong do dong dién: sirdung cic bicu thiec:
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: U, 1,
> =P, v cospy = cosgy, = Ul = Ul » =4 = L
U, 2
, O 5 s S p L. i P U.,IL, coso.
Hiéu sudt clia mdy bién thé duge xdc dinhtr H= -2 = 2+ "=
P, Ul cosg

— Néu H = 100% thi UU_IJ.:EL

B. BAl TAP MAU
Thi du 18.1
Mot may bién thé cé sé vong cudn so cap bang 10 lan so vong cuon thie
cap. Mdc hai dau cuon so cdp vao nguon xoay chiéu U, = 220V, Dién tro
cuon so cap r, = 0 va cuon thir cdp r, = 2682 Xem mach ut khep kin va hao
phi do dong Phuco la khong dang ké. Hay xdc dinh:
a. Hiéu dién thé gitta hai dau cuon thit cap khi mach thie cap ho.
b. Hiéu dién thé hiéu dung giita hai dau cuon thit cap khi mach thi cap
dwoc néi vao dién tro R = 2052,
¢. Hiéu sudt ctia may bién thé khi mach thie cap dicge noi vor R = 202
. Bai giai
Cho: N\/N, = 10; U, = 220V;
=020 R=20Q.

Xac dinh: U,=7. Us=1H="

Phan tich: Bay 1 bai todn vé mdy bién dp dung trong truyén tai dién nang di
xa. Khi giai cdc bai todn loai nay can chd y: V& moi gid tri cua hiéu sudt
khi coi dién trd cdc cudn day biang khong hoac nho khong dang ké ta déu

¢O hé thuc Ei = ;—‘ Pé xac dinh cudmg do dong dién trong cudn day, ta
2 12
dung hé thic: H = Usly khi d6 da xem L3 = ] = Ny diéu nay chi ding
e u, 1L 2

khi H = 100% nghia la dién trd cta cdc cudn diy bang khong. Tuy nhién
tl:f)ng trudng hop ndy vi dién trd cudn thir cip r, = 2Q (khong bang 0) ta
phai giai bai todn phirc tap hon. Bé giai ta xem hiéu dién thé va cuong do
dong dién & cudn so cip va cudn thit cip cung pha, khi d6 dp dung dinh
luat Om: 4

P, U, cosg,

P, U, cosg,
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o

- Khi cudn thir cap néi véi R: 1, =u,/R =

Gral
L (trong do e, va ¢, la suat dién dpng e tho

) I\
(‘; i £

trén hai cudn so ¢cap va tha cap tuong ung)

N e
Ap dung hé thae: -

+ O cuon s cap e, dong vai tro la suat phan dién: ¢, =u, -1,

+ ) cudn thi cap e, déng vai tro 1a sudt dién dong cua nguon phat dién:

¢. = U, — 1.1, (trong d6 u, va u, 1a hiéu dién thé tic thoi trén hai cuon so
cap va thir cip tuong ing)

J 1
L __L_Il -8 hj Vir, =0 .. B I\'_l = 1)

Khi cuon thir cip dé hd: i, = 0 = u/u, = 10. Vi u, va u, bién thién dicu
hoa cung pha nén ta thay cdc gid tri tire thoi bang cdc gia tri hiéu dung va
ta dugc:
U
—Ll=10=U,=22V
2
UI v 125 Nl
u,(1+r,/R) N,
Thay cdc gid tri tire thoi bang cdc gid tri hiéu dung va ta dugc:

ET‘—=11 = U’ = 20V
U 2

2

=>u,/u, =11

¢. Cong sudt cua hai nguon cam ng la nhu nhau: eji, =e,)1, = — = == —=

C.
18

™7

2. Mot mdy bién thé ¢é cudn so cap 300vong,

i, e N
Thay cac gia tri tie thoi bang cdc gia tri hiéu dung va ta duoc:
L = EL_: 10=>H= gl g g 10=0091
L, N, .U, 220

Padp s6: U, =22V, U’, =20V, H =091

BAI TAP TU GIAI

cuon thu ciap 1500vong. Mac cuén so cip vio

mot hiéu dién thé xoay chicu ¢6 gid tri hiéu dung

N x>0

120V. Biét hiéu sudt ciia mdy bién thé biang 1 va

cuong do hiéu dung & cudn so cap la I, = 2A.

Hdiy xac dinh:

a. Hi¢u dién thé hiéu dung & hai dau cudn thir cap.

b. Cuong d6 hiéu dung cua dong dién trong mach. Hinh 4.14
Pap so: a. U, =600(V); b. I, =04 (A). .

7T 168y 101



18.3. Mot dudmg day tai dién 3 pha c6 4 day O, A, B. C nhu hinh 4.14. v
Uys = 220V. Dong co khong dong bo 3 pha mac mac vao mang dién theo
sa dé c6 cuomg do dong dién trén duong day la I = 20A khi hé s6 cong suit
cos@ = 0,70. Xdc dinh cong suat tiéu thu trung binh.

Pap so: P =92 kW

D. BAlI TAP TRAC NGHIEM

18.4. Trong mady bién thé, hai cudn so cip va thu cap duge quan trén:
A. Khung nhom. B. Khung cich dién.
C. Khung sat non. D. Khung dong.

18.5. Goi N, la s6 vong day trong cudn so cip va N, la so vong day trong
cudn thit cap. Trong mot mdy tang thé diéu nao sau day dung

AN N, B. N, & N,

C.N,=N,, D. N,. N, bt ki.
18.6. Mdy bién thé dugce goi la mdy giam thé khi:

A Us>Uula>1 B.U,<U,;, I, <.

C.U>U, L <l D.U,<U,;, IL >1,.

18.7. Mot mdy bién thé gom mot cudon day so cap 100 vong, cuon day thua
cip 200 vong, hi¢u dién thé¢ hiéu dung U, = 120V. Hi¢u dién thé¢ U, cua
cuon thu cdp la
A. U, = 60V. B. U, = 120V.

C. U, = 360V. D. U, = 240V.

18.8. Mot mdy bién thé gom mot cuon day so c¢ip 500 vong, cuong do
hi¢u dung I, = 5A va I, = 10A. S6 vong day cua cuon thi cap cua miy
do la
A. 100 vong. B. 200 vong. C. 300 vong. D. 250 vong.

18.9. Mot vong day hinh vuéng canh Sem, dat vuong goéc voi mot tur truong
0,08T. Néu tir truong giam xuong O trong thoi gian 0,25 thi sudt dién dong
cam ung trung binh cla vong day trong thoi gian do la:

A.E=0,0dmV. B.E=05mV. C. E=ImV. D.E =38V
18.10. Cuon day so cip cua mdy bién thé 200 vong va cudn day thi cap ¢o
50 vong. Néu dong dién trong cudn day tha cap 1a 40A thi cuon so cap la

A.E = 10A. B. E = 80A. C. E = 160A. D. E = 8KA

18.11. Cuén day so cip cua mdy bién thé 200 vong va cudn day thir cap ¢o
300 vong. Néu cong sudt may [d 60W thi cong suat ra la
A.P=20W. B. P=60W. C.P=0,18W. D.P=045W
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18.12. Mot bong den 60W 21\ dioe thap sing bai dong dién xoay chiéu
120V. S6 vong diy cua cuon s cap va tha ¢dp phai duge két hop theo
phuong dn nao sau diy
A. So cap 200 vong, thur cip 100 vong
B. So cip S0 vong, thar cap 100 vong
C. So c¢ip 100 vong, thir cap 20 vong
D. So ciap 100 vong, thu cip 30 vong.

18.13. Suat dién dong tu cam trong ong day ¢6 hé so twcam 0,1 H khi ¢6
dong dién thay doi di qua theo van toc 200A/s thi bang
A.E=10V. B.E=20 ¥
C.E =016 kV. D.E= 2k¥

18.14. Mot dong dién giam tr 16A xuong O trong thoi gian 0,01s. Suat di¢n
dong cam tmg trung binh trong thor gian do 1a 64V. Do tr cam cua mach
dien la:

A.L=0.032H. B. L = 0,040 H.
C.L=025H. D.L=40H

18.15. Mot ong day ¢6 do tu cam 0.2H, dién trg 8QQ, duge noi voi mot may
phit dién 12V ¢6 dién tro o 1€ Van toe ban dau ma dong dién trong 6ng
day tang la
A. 24 Als. B. 7.7 A/s. C. 30 A/s. D. 60 A/s

18.16. Mot dong dién 10A di qua mot cudn day ¢o do tr cam 2mH. Nang
lrong tich trir trong tur truong cua cuon day la

A. W =0,0501. B W=0,10J.
C.W=1,0]J. D W=0,10)
18.17. Nang luong du trir trong Im’ cua khong gian, & d6 tir trudmg 1a 1,0T
bang
A 6,310 7J. B. 4.10°"J.
C. 4.107°J. D. 7,9.10°J.

18.18. Cong thirc ndo dudi day dién ta ding vér mdy bién thé khong bi hao
ton nang luong (11 6 truyen hién the)?

I U (L, o,
o T p. l_Mz
U] n, Il Py

18.19. Mot may giam thé ¢o har cuén diy N = 100 vong va N = 500 vong.
Pat vio hai dau cuon so cap hiéu diecn thé 100V thi hiéu dién thé & dau
cuon thir ¢dp sé bang
A U= [0V, B. U =20V, C. U=50V. D. U = 200V.
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18.20. Hé s6 hiéu dung (hay hiéu sudt) cua mdy bién thé duge dién ta bang

cong thuc
A. H = I}U2/12U1. B H - I-_gU1/]1LJ2.
C. H 2 I}U}/I;}Uz. D H = 12U2/11U1.

Chu dé 19 MAY PHAT XOAY CHIEU VA MQT CHIEU
PONG CO PIEN XOAY CHIEU

A. PHUONG PHAP GIAI TOAN

Cac bai todn vé cic mdy dién thuong xoay quanh viéc xic dinh cdc dai

luong nhu sudt dién dong, hiéu dién thé hiéu dung (day va pha), cuong do

hiéu dung (diy va pha), cong suat tiéu thu va dac biét 1i h¢ 56 cong suat
va cidch nang cao hé s6 cong sudt.

Khi giai cdc bai todn nay can luu y:
+ Dong dién xoay chiéu 3 pha la hé théng 3 dong xoay chicu cung tan so

cung bién do nhung léch pha nhau 23_ hay 120" (thai gian 1/3 chu ki)

=] sinot; 1, =1 _sin(wt — 2n/3). 1, =1_sin(ot + 27/3)

+ C6 hai cdch mac dién 3 pha: Mac hinh sao (hay mic 4 day) trong do 3
day pha (day néng) va 1 day trung hoa (day nguoi). Tai ticu thu khong céan
doi ximg:

= U(Iﬂ.\' - \/5 U['ﬁh.l va ld:’l} = lph_],

+ Mic hinh tam gidc (hay mac 3 day). Tai tiéu thu phai doi ximg

— Ud"l\ _ LI]\I‘LI va ld.‘l} - \/5 lph.l

Tan s6 dong xoay chiéu:

+ Goi n la s6 vong quay cua roto va p la so cap cuc cua roto, tan so dong

dién f duge xdc dinh tir; = %B

+ Sudt dién dong: &= NBS wsinot = Esinot

(trong do E‘, — \IBS(;) s la suat dién dong cuc dai)
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I":T'.'.' N(I)”l
\2 \-"r2_

|
(P, = BS 1a tir thong cure i g qua 1 vong day)

+ Hicu suat dong co dién: H (P.. Py, 1a cong sudt co va dién)

P
L v: Cac may phat dién xoay chicu (1 pha hoac 3 pha) va cac dong co
dien(1 pha hoac 3 pha) déu hoat dong trén nguyén tac hién tugng cam Ung |
dien tir. Vi vay, ciu tao cua ching gan giong nhau (gém 2 phan chinh: Roto |
- (phan cam) va stato (phan ung)) ’ J

B. BAI TAP MAU A | Unn

J.l_‘. g'h;t |

day trung hod

B
C 7 ddy pha J
day pha 3

Thi du 19.1 Hinh 4.15
Mot may phat dién co tan so
f = S0H:z. Cac cuon day phan
wng diwoe mac theo hinh sao
hinh 4.15. Biér hiéu dién thé
hi¢u dung gitta moi day pha va
day trung hoa la U, = 220\
Xac dinh:
a. Hiéw dién thé hiéu dung U, giita cac day pha vai nhau,
b.ChoR = 62 L = 255101 va C = 3064 Ta mdc vao cdc tdi ciia
moi pha cia mang dién, 1ii 7, vao pha | gom mot tro thuan va cuon thuan
cdm mac noi tiép. Xic dinh cuong do dong dién hiéu dung qua tai do.
c. Tai Z, vao pha 2 gom mot tro thuan va e dién mdac noi tiép. Xdice dinh
crong do dong dién hic¢u dung qua tai do.
d. Tai Z; vao pha 3 gom mort tro thuan, cuon thudn cam va mot tu dién
mac noi tiép. Xac dinh cuonge do dong dién hiéu dung qua tdi do.
Bai giai:
Cho: f = 50Hz; U, = 220V; R = 60,
L = 2,55.10“H vi C = 306uF.

Xacdinh: U, =% Li=7: L, Ll

o ¢
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Phdn tich: Day 1a loai bai todn vé dong dién 3 pha. véu ciu ciac ba toan loai
nay thuomg la tim cic dai luong Uy ; I, ....Vi deé ra cho bi¢t h¢ thong duoc
mac hinh sao nén ta c6 the dua vao cdc tinh chit sau

+ Dong dién xoay chiéu 3 pha 1d hé thong 3 dong xoay chicu cung tan so
. gl “lge ” 2n b g 85 <1 g
cung bién do nhung léch pha nhau == hay 1207 (thoi gian 1/3 chu ki)

i, =1 sinot; i, = 1_sin(ot — 21/3); 1, = [ sin(ot + 21/3)
+ Khi mach méc theo hinh sao ¢6 3 day pha (day néng) va | day trung hoa
(day nguoi). Tai tiéu thu khong can doi ximg:
= Uy, = V3Uva [y =1,
Tir cac tinh chat dé ta ¢6 thé xic dinh duge cic dai luong theo yéu cau bai
todn da dé ra.
a. Theo Ii thuyét ta ¢6: Uy = V3 U, - U, = 3220 =381V

s | 1
b. Vi: Z =Lo=2nfL=2n.50.255. 10 "=8Q = Z.= - C =104 Q

Téng trocta Z, = JR* + (ZLF = 10Q

Téng & cta Z, = (R? + (-2,)* = 12Q

Téng trés cla Z, = JR? +(Z, - 2.)° = 6,460

Cudng do hiéu dung quatan Z, la: I, = %'— = 22A.
]
: o s ; U,
c. Cuong do hiéu dung quatar Z, la: I, = 7 - 18,3A
2
5 a s . U,
d. Cudong do hiéu dung quatan Z, la: I, = 7. = 34A

3

Ddp so: U, =381V, 1, =22A; 1, =18,3A val, =34A

C. BAI TAP TU GIAI

19.2. Mot may phét dién ¢6 phan cam vai 12 cap cuc quay ¢ van toc 300
vong/phit. Biét rang: tir thong cue dai qua cic cuon diy lic di ngang dau
cuc 1a 0,2Wb va méi cudn day ¢6 nam vong day (so cudn bang so cuc tir).
Hay xac dinh: '
a. Tan so cua dong xoay chiéu phat ra.
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b. Bi¢u thirc cua suat di¢n dong cam ang
¢. Suat dién dong hiéu duny cua mady phit
Pap so: a. f=60Hz: c. E=6413 (V)
b. e =9043sin1207t (V).
19.3. Mot khung day ¢6 1000vong, dién tich mér vong la 200cm”, dat
trong tr truong déu B = 01T (B vuong goc vai truc quay A). Khung
quay déu vai o = 300vong/phit. Biét lic t = 0 thi n vudng géc vdi
B hiy xdc dinh:
a. Biéu thie cua suat dien dong xoay chicu.
b. Tir thong cuc dair qua Khung.
¢. Sudt dién dong cuc dai xudt hien.
Pap so: a. e = 20msin( 107t + 7/2) (V).
b.P,=22Wh E,=628(V)

D. BAI TAP TRAC NGHIEM

19.4. Hai phan chinh ctaa may phat dién xoay chiéu la gi?

A. Phin cam va roto. B. Phéan (rng va stato.
C. Phan cam va phan tmg. D. Roto va stato.

19.5. Trong may phat dién
A. phin cam la phan tao ra dong dién
B. phan cam la phan tao ra tir truong.
C. phan tmg duoc goi li bo gop.
D. phan tng 1a phan tao ra tr truong.
19.6. Do1 var cic may phat dien xoay chicu cong sudt 1dn, ngudi ta cdu tao
chung sao cho:
A. Bo phian dimg yén (stato) [ phan tng va bo phan chuyén dong (roto) la
phian cam.
B. Stato la phan cam va roto 1a phan ing.
C. Stato 1a mot nam cham vinh ctu 1dn.
D.Roto Ia mot nam cham di¢n.
19.7. Mot mady phit dién xoay chi¢u ¢6 moét cap cuc phit ra dong dién xoay
chicu tan s6 S0Hz. Néu midy ¢é 6 cap cuc cung phdt ra dong dién xoay
chieu tan s6 SOHz thi trong mot phit roto quay duoc bao nhiéu vong?

A.n =500 vong. B.n' = 1000 vong.
C.n" =150 vong. D.n" = 3000 vong.
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19.8. Cué6n day roto cua mdy dao dién ¢6 dién g R = 6Q gom 100 vong
day ¢6 dién tich trung binh S = 20cm®. Roto quay déu vdi tan sO goc
® = 314rad/s trong tir truong déu c6 cam dng tu B = 0,35T. Khi mach
ngoai gobm L va C c6 téng tro 1a Z = 8 thi
A. sudt dién dong tirc thoi cua mdy bién thién theo ham s6 dang sin.
Khi chon thai diém ban dau la ldc vong day vuong gde vai vecto
cam tng tir Bthicé e = 0,05sin314t.

B. cong sudt toa nhiét trung binh & cuén day cua mdy dao dién la
P=1696W.

C. cuong do hiéu dung trong mach la: I = 0,786 A.

D. khi tan s6 géc cha roto giam n lan thi cuong dé hiéu dung giam n lan
vi cong suét toa nhiét trung binh giam di n* lan.

19.9. Trong mdy phat dién xoay chiéu mot pha, tr truong quay ¢6 vécto cam
ing B quay 300 vong/phut tao bai 20 cuc nam cham dién (10 cue nam va

10 cuc bac) quay véi téc do .
A.n =10 vong/s. B.n =20 vong/s.
C. n =50 vong/s. D. n =100 vong/s.

19.10. Mdy phat dién xoay chiéu 3 pha ¢6

A. khi cuc bic déi dién véi cudn nao thi sudt dién dong xuat hién trong
cudn day do gid tri cuc dai.

B. phan cam la mot nam cham dién.

C. thé ta tao ra bing cach ghép 3 may phdt mot pha.

D. phan ttng 1a mot nam cham vinh curu.

19.11. Trong mot mdy phat dién 3 pha, khi suat dién dong & mot pha dat gid
tri cuc dai e, = E, thi cdc sudt dién dong kia dat cdc gid tri nao ké sau.
Chon ddp dn ding:

A.e,=-E/)2 B. e, =-0,866E, C. e,=~E2 D.e.=EJ/2
e, =-E /2 - ey =~0,866E, e;=Ey/2 e; =E/2

19.12. Khi mic dong dién theo cich hinh sao thi hiéu dién thé hi¢u dung U,
gitta 2 day pha va hiéu dién thé¢ hi¢u dung U gitta moi day pha vé6i day
trung hoa lién hé boi hé thic:

AU,=3U; BU,=2U; CU,;=+3U; D.Uz=——U,

p {
v3

ol

19.13. Bong co khong dong bo 3 pha hoat dong duoc nho
A. Hién tuong cam img dién tir.
B. Tir truong quay cua dong xoay chiéu.
C. Hién tugng cam tng dién tir va tr truong quay.
D. Roto cua dong co la réto doan mach.
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19.14. Goi B, I cam img tir coe daicua | rong 3 cuon day o dong co khong dong

ho 3 pha, cam tmg W tong hop cua W ruomg quay tai 1m stato ¢o tri s6 bang
A. B =3B, B.B=z158. C.B=B,; D.B=15B,

19.15. Mot dong co dien ¢o dien tro 20€Q téu thu 1 kilowat gio (1kWh) nang
lrong trong thai gian 30 phut. Dicu dé ¢6 nghia, cudong do dong dien chay
qua dong co phai bang
A. 1 =4A, B.1=2A. C.1=10A. D. 1= 20A.

19.16. Mot khung day ¢ 1000vong, dién tich méi vong 1a 200em”, dat trong
tuong déu B = 01T (B vuong goc vai true quay A). Khung quay déu véi
(= 300vong/phut.

a. ‘Tu thong cue dar qua Khung L
A. D, =2Wb. Bd =55Wh. C.d,=25Wb. D O, =52Wb

b. Sudt dién dong cuc dai xuat hién trong Khung la
A.E, =528V, B.E,=628V. C.E,=828V. D.E;,=828V.

¢. Bict lic t = 0 thi n vuong g6c vai B Bicu thire cta sudt dién dong xoay
chicu ¢o dang
A.e =20nsin(10nt + n/2) (V). B.c =2nsin(107t + t/2) (V).
C. e = 20msin1Unt (V). D.e =2asin(10nt — n/2) (V).
PL VL12
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Chuong V
DRO PONG PIEN TU

I. TOM TAT LI THUYET e

1. Mach dao dong 1a phin tr gdm mot cudn cam L mac noi tiép vor mot tu
dién ¢6 dién dung C. Su bién thién tuan hoan cta cuong do dién trudong va
tir cam trong mach dao dong duge goi la dao dong dién tu.

2. Pién tich cua tu dién: Dién tich gitra hai ban cta tu dién bién thién dicu

hoa theo: q = g, sin(wt + @) (V&I © = ——— goi la tin 0 goc (rad/s))
v

3. Suat dién dong cam ung:
gl ) ST o , q 9, .
Suat dién dong cam tmg trong cuon diay L (cor=0): #=u = g‘- = —1_1-* sin ot
4. Cuong do dong dién: Cuomg do dong dién chay trong cuon day L bicn |

. - ~ . L] ;- 1
thién diéu hoa theo: 1 =q" = mq, cos(ot + ) = og;sm(ot+ @ + 5 )
AN] N <2 1 I R '.‘..I,'
hay 1=[sin(ot+¢ + 5) vai I, = oq, la cuong do cuc dai.

5. Chuki-tinsé: T=27VIC v f= = ———
T 2zJLC |
6. Nang luong cua mach dao dong la nang lugng dién tir bang tong nang
| lwong dién truong cua tu C va nang luong tr truong cua cuon cam L.
* Nang luong dién trudong cta tu C & thoi diém
2 2
| W, = 1. 0 gin%(pt + @)

20 80

* Nang lugng tir truong ¢ cudn cam L ¢ thoi diém t:

W. = %Li2 (trong do 1 =q" =l ,cos(ot + @))

1 . -
= W, = = LI cos®(ot + @) va do . L1
2 oL 2
* Nang luong dao dong ciaa mach (nang luong dién tir)
Néu mach khong ¢6 dién tro thi nang luong dién tir cia mach duge bao

toan va bing nang lugng ta cung cip ban dau.

W=W,+W, = L LI5 = const
l ” 2C 2
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Neu mach dao dong c¢o dien o thy nang Tuong dién tr cia mach sé giam |

dan vi toa nhiét va dao dong dien tr s¢ tat dan. Néu sau mot chu ki, mach |
duroe bu dap phan nang luone bi tcu hao, trong mach s€ ¢ dao dong dién
e duy tri.

7. Buoce song dien tu (trong chan khong)

A= S woT = ZredLC (¢ =3.10" m/s)

I PHAN LOAI BAI TAP

Chu dé 20 DAO PONG PIEN TU MACH DAO PONG

"A. PHUONG PHAP GIAI TOAN

Xét vé ban chat vat 11, dao dong dién tu hoan toan khac dao dong co |
hoc. Tuy nhién vé mat toin hoc. cic dai lvong bién thién trong ca hai |
loai dao dong nay déu bicn thién diéu hoa vor cung tan s6. Vi vy,
dang cua mot s6 phuong trinh mo ta dao dong dién tir va dao dong co |
- hoc giong nhau: hiéu dién the: u = U sinot; dién tich: q = Cu = CUsinot va |
ccuong do dong dién: 1 = Lsin (ot + 1/2). Cac dai lvong diac trung
Ctrong dao dong dién tur nhu chu ki T, tan so f, bude séng A déu tuong
e nhu cac dar luong nay trong dao dong co hoc.

Cidc cong thue can nhdé:

Chuki: T=2nJLC
Tan so: = _] TR, S

Hicu dién thé: u = U sinot
bic¢n tich: g = Cu = CU s inet
Cuong do dong dién: i =1 sin (ot + n/2) (I, = ©CU,)

Bude séng: A = cT =cff = 2n.c. yLC

B. BAI TAP MAU
Thi du 20.1

Mach dao dong cra may thu vo tuyén dién gom mot cuon ddy ¢o do ne
cam L = 1,.5SmH va mot tu dién co dién dung C = 300pF. Hoi may thu
nay da dwoc diéu chinh dé thu song dién tie ¢6 tan sé va buwoc séng nao?
Néu nhwe dién dung ciia tu dien trong mach dao déng ciia mdy thu co thé
thay doi duwoe trong khoang eia tri SOpF dén 450pF, khi dé may thu nay
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co thé diéen chinh dé thu dicoe dai song dién tr co buoe song lon nhat va
nho nhat bang bao nhiéu ?
Bai giai:
Cho: L = 1,5mH = 1,5.10 “H; C = 300pF = 300.10 *F
Coun = 50pF = 50.10 '°F; C,,. = 450pF = 450.10 °F

A A o e g 5 ) T sais TF
Xdcdinh: A=7v=?2_.=7..="

Phan tich: Mach dao dong clia may thu vo tuyén s¢é cong huong véi nhimg song
dién tir tAn sO bang tan s6 dao dong dién tir riéng cua mach ¢o, nghia L

- 1 ” . = " v 4 i 1 - 0y L] - " .

f= ——— (trong dé L: 1a do tr cam cua cuon day cam img va C la dien
2nvLC

dung cta tu dién rong mach dao dong). Tan s6 Lién hé vor bude song bor he

thic: A = ;’: = c2nVLC, véi ¢ = 3. 10°m/s la van toc dnh sdng trong chan
khong. Nhu vay néu biét gid tri cua L va C, ta sé dé dang xdc dinh duge tan
sO f vi budc song A cua song dién tir thu duoe khi diéu chinh dé ¢6 cong
huong dién tr.

Giai
Theo diéu kién cua bai todn tan s6 vi budc song thu duoe ctua séong dién tur
s€ bing:

. = 0,237.10°Hz ~ 0,24MHz va A = = 1,26km
nvLC f

Tuong tu, néu nhu dién dung cua tu dién trong mach dao dong cua may
thu ¢6 thé thay déi tir gid tri nho nhat C, - dén gid tri Ion nhat C,, thi tan

mas

s0 thu duge caa song dién tr thu duoc kKhi do cling s€ ¢6 gid tri thay doi tu
1 oo oo Ve 1

— dén gl tni f = —

™ 2nJIC o e e

m
min e MAx

ik

max

Nhu vay trong truong hop niy mady thu ¢6 the diéu chinh dé thu duge da

song dién tir ¢6 bude séng lon nhat 2., vi bude song nho nhat A bang:

min

c m— e
A = — =¢.2nfLC,,. = 1.55km
fmm
\ C as
vai,,= — =c¢2nJLC_ = =~0516km.
fmax

Dap so: f =~ 0,24MHz; A = 1,26km
Ao = 1,55km; A, = 0,516km.

mimn
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C. BAlI TAP TU GIAI

20.2. Mot mach dién thu séng vo tuyén gom mot cudn cam ¢6 L = 2pH va
hai tu dién ¢6 C. > C. Biet hudre séong vo tuyén thu duge khi hai tu mic
noi tiép v song song lan luot fa 2, = 1.276 n(im) va A, = 6n(m). Xic dinh
dién dung cua cic tu dién

Dap so: C, = 30 (pF) va C, = 20 (pF).

20.3. Tu dien C = S00pF. cuon cam L = 0.2mH, mot ac quy ¢é sdd E = 1,5V

duoe mac nhu hinh vé 5.1, ¢6 thé tao ra dao dong dién

tir trong mach LC. Chon t = 0 khi tu bat dau phong }f
dién. lay = 10, Lap phuong trinh dao dong cua dién (_5"
tich ¢ trén tu. il <A
Pdp so: q=7.5.10 "sin(10"7t + 5 ) (C) :
20.4. Mot mach dao dong dé chon song cua may thu Hink 8.1

thanh gom cudn tu cam L va tu dien C = 5000pF.

a. Biét mach cong huong vl song dién tr bude séng A = 300m.
Xic dinh gid tri do tu cam L tham gia trong mach.

b. Muon mady thu duge song ¢6 bude song trong khoang 10m dén 100m,
ngudi ta mac vao mach mot tu xoay C’ Hoi phai mac C’ thé nao va tri
s0 cua C’ bién thién nhu thé nado.

Pdp so: a. L = 5,1.10 °H; b. 5,56 pF < C’ < 618pF.

D. BAI TAP TRAC NGHIEM
20.5. Nguai ta thue hién dao dong dién bang cach dung mach dao dong LC
ma C =5 uF va L =5 pF. Chu ki cua dao dong dién la.
A. Khong tinh duoc vi thi¢u yéu t6. B. T = 110 %s.
C. T = n/2.107%, D. T = 10,
20.6. Dao dong dién ¢o tian so f = 10° Hz truyén trong day dan dién rat dai
dat trong khong khi thi
A. moi diém trén day cuing ¢6 cuong do dong dién tic thoi bang nhau.
B. chi ¢6 nhimg di¢m khic nhau cdac doan bang boi s6 cia 3m mdi ¢6 cudng
do e thoi bang nhau.
C. cde diém trén day cdich nhau cic doan bang bdi s6 1€ cta 1,5m s& ¢6 cudng
do tire thoi nguoc pha
D. hai cau B va C'ding.
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20.7. Mot mach dao dong ¢o6 dién tro khd nho, gom mot cuon cam L va mot
dién dung C = 10°F. Biét rang tan s6 dao dong dién trong mach 1o = 10" Hz.
Tinh dé tu cam L (lay n° = 10)

A. L =0,25.10"H. B. L =0,25.10°H.
C.L =0,5.10"H. D.L =0,25.10°H

20.8. Mot mach dao dong gom mot tu dién ¢6 dién dung C, cudn cam L.
Dién trd thudn ctia mach R = 0. Dong dién qua mach i = 4.10 "'sin(2.10 “1),
dién tich cua tu la
A . Q =10"C. C.Q=4107C.

B.Q,=210"C. D.Q,=8.10"C.

20.9. Mot mach dao dong gom moét cudn day ¢o6 do tu cam L = 0.2mH va
mot tu dién bién doi dién dung ctia n6 ¢6 thé thay doi tir SOpF dén 450pF.
Mach trén hoat dong thich hop trong dai séng gitra hai bude song dién tu
A. 168m dén 600m. B. 176m dén 625m.

C. 188m dén 565m. D. 200m dén 824m.

20.10. Mot mdy dinh vi vo tuyén nam ciach muc tiéu 60km nhan duoc tin
hiéu phan hoi trd vé tir muc tiéu sau khoang thot gian la bao lau?
A At = 4,107 B. A= 2.10™s.

C. At = 6.107s D.&t= 107"

20.11. Mach dao dong L = 1,5.107 H va tu xoay ¢6 dién dung bién
thién tir C, = 5.107"’F dén C,, = 4,5.10""" F. Mach ndy c¢6 thé thu
duge cdc séng dién tir ¢6 bude séng trong khoang

A. tr561cm dén 1548¢cm. B. tir S16¢cm dén 1548cm.
C. tr56,1cm dén 154 8cm. D. tr5.6lcm dén 15.48cm.

20.12. Cong thirc tvong tng gitra dao dong dién tir va dao dong co hoc con
lac 10 xo:

+ 4 2
AW o o T B i D e
2 2 dt dt
0% s kx* ik, gt
C-Wm—'—z‘“ \.1W,_~—2“. D.gs J.ldt mx-Ivdt.

20.13. Goi I, Ia gid tri dong dién cuc dai, U, 1a hiéu dién thé cuce dai trén hai
ban tu trong mot mach dao dong LC. Cong thire lién hé gitra [, va U,

A.U,=1,JLC . B.1,=U,. \E |

C. U, =1, 5 D.I,=U,. JVLC.
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20.14. Mot mach dao dong com mot cuon cam L= mHvatw C=— uk.
[an so riéng cua dao dong trong mach la
A. 25 kHz. B. 15 kH~ C. 7.5 kHz. B 12.5 k.

20.15. Mot mach dao dong com mot cuon cam L = 2mH va tu xoay C . Gid

tri C, dé chu ki riéng cua mach 1a T = Tps 1

A.25pk. B. 1.27 pF
C. 12,66pF. D 7,21pF.

20.16. Mach dao dong (L..C) co tan so rnieng f, = 7.5 MHz v mach dao dong
(L.C,) ¢6 tan s6 riéng £ = 10 MHz Tan o néng cia mach mace L véi C,
ghép not tigp G, Ta
A. 8 MHz. B. 9 MHz.

C. 12,5 MHz. D. 15 MHz.

Chidé2l DAO PONG DIEN TU TAT DAN,
CUONG BUC HIEN TUONG CONG HUONG

A. PHUONG PHAP GIAI TOAN
' Nguyén nhan 1am tdt dao dong dién tir trong mach dao dong 1a do mach
| co dien g (chu yéu dién tro R, ). Phuong phap dé duy tri dao dong dién tir 1a
dung tic nhan cudng bic dao dong. Thuong dung hiéu dién thé xoay chiéu:
u = Ugsin(ot + ¢). Dé giai cdc bai todn trong chu dé nay, viéc cot yéu la
' ching ta can nam vimg cic cong thue vi van dung linh hoat tuy diéu Kién bai
todn:
+ N¢u mach khong ¢6 dién to, thi nang luong dién tir caa mach duoge bao

toin va bang nang lugng ta cung ¢ip ban dau.

;l(”‘ 5 é LI = const
'+ Néu mach dao dong ¢6 dién trds thi nang luong dién tir cua mach sé giam
dan vi toa nhiét va dao dong dién tir s¢€ tat din. Néu sau mot chu ki, mach
duge bu dap phin nang lvong bi tiéu hao thi trong mach sé ¢6 dao dong
dién tir duy tri.

szd'f-\\' e

-+ Néu mach dao dong cudmg bire, thi tan s6 dao dong cia khung la tin so
cuong buc. Bién do dao dong (gia tri cuong do dong dién 1) dat gia tri cuc

o , ) 1
dai khi ¢6 cong huomg (f ,=f ) hay o,=0,= ——==

b JLC
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Cdc cong thite lien hé can thiét khi lam bai:
. " o qQ  q;
+ Nang lugng dién truong: W= —- = —~

- sin“(omt + ©)
2C 2C

+ Nang luong tu truong: W, = 5 Li (trongdéi=q =I[coston+@))

= W, = }-Llﬁ cos*(wt + @) va % . 1 %
2 20 2
g _1
+ Ning luong dién ti: W =W, + W = 0 = 5L[!{ = const

Trén co s& ciac mai lién hé nay dé xdc dinh moi lién hé gitra hai phan tr L
va C tir d6 ¢6 thé xdc dinh cic yéu ciu cta bai todn.

B. BAI TAP MAU
Thi du 21.1

Mach chon séng ciia mot may thu vo tuyén dién gom mot cuon day co do i
cam L va mot bo tu dién gom tu dién ¢ dinh C, mac song song vor tu xoay Cy
Tu xoay cé dién dung bién thién ur C, = 10 pF dén C, = 250 pF khi goc xoay
bién thién tie (" dén 120", mach thu dicoc song dién ur c6 buoce song trong dai
tr A, = 10m dén A, = 30m. Cho biét dién dung cua tu dién la ham bac nhdt
cua goc xoay. Xac dinh:

a. Gida i cua L va C,tham gia trong mach.

b. Bé mach thi dicge séng cé buoc song A = 20m thi goc xoay ctia ban tu

bang bao nhiéu? Cho ¢ = 3.10°m/s.

c: Khi tu c6 C, = 51,93 pF ngwoi ta bat dicoc song 19.2 m cua dai phat.

Biét song 19.2m dwoc duy tri boi mot suat dién dong hicu dung ¢ = 1\,

Xdc dinh cieong do dong dién cuc dai trong khung khi ¢é cong hiong.

Bai giai:

Cho: C, = 10 pF; C; = 250 pF; 9, = 0"; ¢, = 120,

A = 10m; i, = 30m; A = 20m; ¢ = 3.10°m/s

Cog=5193pF: 20=192 m:e=1uV

Xicdinh:a.L; C,=7,b.a=%c. 1, ="
Phan tich: Pay 1a loai bai todn vé cic dac tinh (L,C) va tin so riéng (hoac

budc song clia séng dién tir can thu) cua mach dién dao dong: Biet L, C

suy ra A (hoac f), va nguoc lai biét A (hoac f) roi suy ra L hoac C. Khi giai
cin chi y dén don vi do cdc dai lvong L, C.

19 Pr vy 19



Grtatd

a. Dung cong thue tunh buoc song
; ' 27C _
J= - o= = 2ne VLC . Theo dé bai ta co:
f ()
by =2nce \'I_,{(‘ ¢ C,) = 10m; (vai €; = 10 pF)
hy = 2m¢ JLAC,, + C, ¥ = 30m: (véi C, = 250 pF).
.+ 3B 0" 1 , :
sty u = -I} 1 : oy . 2{} p}d.
Co #2500 AS 30 9
- 7 -
wdo: Lz — ' : =94.10 " (H).

dnte” (C+0,)
b Ki hicéu ¢ Ia géc xoay cua ban tu, dién dung twong tmg cua tu dién, theo
dé bai: C,=C, + ko (pF).khi o =07, C = C,= 10pF;
Khi ¢ = 120°, C =10 + k.120 = 250pF — k = 2pF/d6.
Nhur vay: Cy =10+ 2¢ (pF) vdi A; = 20m = 2nec /L( o+ C,).
Tur do: R 91— = f- ‘; . — C, = 100 pF = ¢ = 45",
. 4

¢. Khi trong mach ¢6 cong huong: Z =R

=y = ; =107A=1mA =1,=1J2 =/2 mA.

o

Pdp s6:a.Cy=20pF; L =94.107 (H)
b. =45 4.1, = J2 mA.

C. BAITAP TU GIAI

21.2. Mot mach dao dong LC c6 L = 2mH va C =0, ,uF. Biét cuong do dong
dién cuc dai trong cudn cam la 1, = 0.5A. Bo qua su mit mdt nang luong
trong mach dao dong. Hiy xac dinh:

a. Nang luong cua mach dao dong.
b. Cho cuong do dong dién qua cudon cam tai mot thoi diém nao dé la
I =0,3A. Xdc dinh hiéu dién thé gitta hai ban tu dién tai thoi diém do.
Pap so: a. W =0,25mJ; b. u =40V

21.3. Mot mach dao dong gom cuon day thuan cam ¢6 L = 50mH va tu

dién ¢6 C = 5puF. Xac dinh:

a. Tan so6 dao dong cha mach.

b. Biét gid tri cuc dai caa hic¢u dién thé gitra hai ban tu la U, = 12V. Xdc
dinh nang luong dao dong dién tur trong mach.
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¢. Xdac dinh nang lugng dién truong va ning luong tr truong trong mach
tai thoi diém hiéu dién the gitra hai ban tu dién ¢6 gid tri u = 8V,

d. Xdc dinh cuong do dong dién trong mach khi do.

e. Néu mach c6 dién trd thuin R = 107°Q, dé duy tri dao dong trong mach
vai gid tri cue dai cua hiéu dién thé gitra hai ban tu dién 1o U = 12V thi
phai cung cap cho mach mot cong suit bang bao nhi¢u?

Pdp s6: a. f=3185Hz: b. W=36.10""]
¢c. W,=0,16 mJ; W, =0,198mJ.
d.i=89.10 (A). e P=72ul

D. BAI TAP TRAC NGHIEM

21.4. Trong thuc t&¢ mach dao dong LC tat dan vi
A. nang luong tiéu hao chi do hiéu ing Jun—len—xo.

B. nang lugng tiéu hao do ¢6 dong Fuco va hi¢u tng Jun-len-xo.

C. nang lugng giam dan do cuong do dong dién giam dan.

D. nang luong giam dan do hiéu dién thé giam dan.

21.5. Khi néi vé tinh tvong duong cia dong dién din hoac dong dién dich,
chon két luan diang
A. su bién d6i cha dién trudng tvong duong vai dong dicn dich.

B. dong dién din chi 1a dong dich chuyén cua cdc dién tr tu do.

C. dong dién dan, dong dién dich déu giy ra hiéu tng Jun-len—xo.

D. dong dién dich thuc chit la dong Fuco.

21.6. Chon két luan ding trong cdc cau sau:

A. Cuong do dong dién trong mach dao dong va trong mach dien xoay
chiéu ¢6 cung C va L. déu bién thién theo ham di¢u hoa thuoc dang:

i = I sin(ot + o) véi cung tan so6 géc o = 1/(CL)"”.

B. Dao dong cta dién tich trong mach L- C ¢6 nguon xoay chiéu I dao
dong dién cudng birc va duoc duy tri. Dao dong cua cic dién tich trong
mach dao dong la dao dong dién tir tur do va tat dan.

C. Mach dao dong la mach gom tu dién C, cudén cam L (¢6 r rit nho),
nguon dién mot chiéu.

D. Tir cic phuong trinh e = -Lq". e = ¢/C v u = ¢ = (R+ )i ¢6 thé suy ra
rang: sau khi tu C duoc tich dién ¢6 dién tich Q, thi dién tich trong
mach LC bién thién theo ham q = Qsin(ot + a) véi o = 1/L.C.

21.7. Xét mot mach dao dong dién gom mét tu dién C. mot cuon cam L va
mot dién tro R (xem nhu dién trd toan mach). Su phong dién cua tu dién
tao ra mot dao dong dién rar dan néu.

A.R=0. B. R 16n (vai ngan om).
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(" R nho D R bat ki.

21.8. X¢t mot mach dao dong dicn gom mot tu dién C, mot cuon cam L va
mot dién trd R (xem nhu dien tra toan mach). Su phéng dién cua tu dién
khong ¢o tinh tuan hoan neu
A.R =1} B. R 1on (vai ngan om).

C. R nho. D. R bhat k1.

21.9. Xét mot mach dao dong dién gom mot tu dien C, mot cudn cam L va
mot dién trd R (xem nhu dién tro toan mach). Su phéng dién cua tu dién
lam sinh ra mot dao dong dién khong tar dan trong mach dién néu:
A.R=0U. B. R [on (val ngan om).

C. R nho. D. R bat ki.
21.10. Chu ki cta cic dao dong dién trong mot mach dao dong gom mot dién

dung C, mot cudn cam L phu thuoc vao

A.dotucam L. B. dién dung C.
C. dién tro R cua mach dao dong. D.ca L va C.

21.11. Mot mach dao dong ¢6 dién tr kha nho, gom ¢6 mot cuoén cam L=10"H
vamot tu dién C = 107 F. Chu ki riéng ctia mach nay la
A T=314.10% B. T =6,28.10 .

C.T = 3,14.10"s. D. T = 6,28.10 "s.

21.12. Cudn day ¢6 50vong cuon sit nhau, dién tich trung binh cia mét vong
day 14 0,25m” quay déu quanh mot truc vuong géc v6i B, véi van toc
n = 20 vong/s. Biét ring tir truomg ¢6 cam mg tir B = 0,6T. Biéu thirc suat
dién dong cam tmg xuat hicn trong cudn day la
A. e =94.25sin40mt (V). B. ¢ = 10sind40mt (V).

C. ¢ =4sind0mt (V). D. e = 2,5s5in100nt (V).

21.13. Mot doan mach gom mot cuon day ¢6 dién tro thuan R = 100€2, hé s6
tv cam L = 2H mac noi tiép val mot tu dién ¢6 dién dung C = SuF. Mac
mach vao nguon dién xoay chi¢u ¢o hiéu dién thé hiéu dung U = 120V,
tan sO ¢ thé thay doi duoc. Lay ©° = 10. Dé ¢6 cong hudng dién thi tan so6
f phai ¢6 gid tri
A.f=50Hz B.f= 60Hz. C. f=40Hz. D.f=70Hz

21.14. Mot doan mach gom mot cuon diy ¢é dién tro thuan R = 100€2, hé s6
tr cam L = 2H méc noi tiép véi mot tu dién ¢6 dién dung C = SuF. Mac
mach vio nguon dién xoay chiéu co hiéu dién thé hiéu dung U = 120V,
tan so ¢6 thé thay doi duoe. Lay n° = 10. Cuong do hiéu dung cta dong
dien trong mach khi ¢o cong huong dién la:

A.1=32 A B.1=10A. Cliz=21A Dil=12A.
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Chudé 22 PIEN TU TRUONG SONG PIEN TU

_A. PHUONG P!-IAP GIAI TOAN

| Dmn twr truong va song dluz tir 6 moi hen hc umm. tr nhu dao d(mL o

hoc va séng co hoc. Vi vay, dé giai tot ciac bai tip trong chu d¢ ndy ¢an nam
virng cdc moi quan hé nay.

Bai tap trong chu dé nay nang vé cic bai tap dinh tinh va c6 thé phan

' thanh hai noi dung: Bai tap vé dién tr truomg va song dién tur

Loat thir nhat: Dién tir truomg 14 hé thong har truong bién thien ¢6 lién quan
mdt thiét véi nhau.

+ Néu tai mét not ndo dé ¢o tir truong bien thién theo thor gian thi tar nor do
xudt hién mot dién truomg xody.

+ Néu tar moét noi nao do co dién truong bien thién thi tar nor do xudt hien
mot tu truong. Puong sic cua tr truong bao g1 cung la nhimg duong
khép kin nén tir truong do bao g1 cung la tur truong xoay .

Loai thit hai dé cap dén cic dac diém cua song dién tr va su lan truyén song

nay trong khong gian, vi vay d¢ giai tot cic lai bai nay can nam vimg cic |

kién thuc sau:
+ Song dién tir 1a su lan truyén cua dién tur truong trong khong gian

+ Song dién tur la song ngang (cic vécto E,B,v luon vuong goc var nhau va

lap thanh moét tam dién thuan). Dao dong cua dién truong va wr truomg |

lubn cung pha.

+ Song dién tir lan truyén dugce trong chan khong vi trong cic dién moi. khi |

gap mat phan cdich né ¢6 thé bi phan xa hodce khue xa.
+ Budc song dién tu (trong chin khong)
g C r [y £ .‘1 | ) ® ]
N o cT = 2revLC (¢ =3.10" m/s)
B. BAl TAP MAU
Thi du 22.1

Mor angten parabol dar tai mor diem O tren

mat dat, phat ra mot séng truyeén theo phicong
lam voi mat phang nam ngang mor goc 45"
huong lén cao. Song nay phan xa trén tang

dien li, roi o lai gap mdt dat o diem M. Ban L L

of e L . " . .
kinh trai dar: R = 6400km. Tange dien I coi
nhee mot lop cau o do cao 100km trén mar dat Hinh 52

(hinh 5.2). Xdac dinh do dat cra cung OM
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Bai giai:
Cho o =345 R = 6400k h = 100km

Nac dinh do dar cua cung OM

Phan tich: Song dién tir [a song ngang (cac vecto E,B,v luon vudng goc vai
nhau va lap thanh mot tam di¢n thuan). Dao dong cua dién truong va wur
trurong luon cang pha. Song dien tir lan truyén dugce trong chin khong va
trong cdac dien moi. khi gap mat phan cich no ¢o thé bi phan xa hodc khuc

i . o8 . TR . =
v Bude song dién ur (trong chan khong): 4 = F el = 2neyLL .

[in hicu vo tuyén (song dicn ti) truyén di trong khong gian vér van 16¢
hang van toc dnh sdng truyen trong chan khong. Do do khoang thot gian
can thict dé tin hiéu truyén t1éi gap mue tiéu va phan xa quay tro vé mady
dinh vi s¢ bang:

‘l-d-/ Fl - ¥ - b e . . o - . ~
(= 2" (trong dé /13 khodng cich tir mdy dinh vi t6i muc tiéu con ¢ = 3.10" m/s
”

[ van toc danh sang trong chian khong)
C 12 tam cha trdi dat; 1A diem té cha song o tang dién i (hinh 5.2).
CO = R = 6400km; HI = h = 100km va Cl =R + h = 6500km.
Trong tam giac COI: COI - 135"
cL €O
nCOL ™ sinCIO
= OCl=1548"=0.27 rad = OH = 0,27R = 1728km
Viy OM =20H = 3456km.

Mat khice: — sin CIO = 0.4927 = CIO =29,52"

Dap so: OM = 3456km.

C. BAI TAP TU GIAI

22.2. Mach dao dong cta midy thu vo tuyén dién gom mot cudn day c6 do
tr cam L = 1,5mH vii mot w dién ¢6 dién dung C = 300pF. Hoi miy
thu niy da duoc di¢u chinh dé thu séng dién tir ¢6 tan so v budc song
nao? Néu nhu dién dung cua tu dién trong mach dao dong cua may thu
¢6 thé thay doi dugc trong khoang gid tri SOpF dén 450pF, khi d6 miiy
thu ndy cé thé diéu chinh dé thu duoc dai song dién tir ¢6 bude song

[dn nhit va nho nhit bing bao nhi¢u?
Pap so: v = 024MHz: & = 1.26km
A = 1.55km; A, = 0.516km.
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22.3. Mot may vo tuyén dién dinh vi phit ra mot tin hiéu vo tuyen (song dicen
tir). Hoi sau khodng thoi gian bao lau tin hiéu bi phan xa trén muc ticu la
quay trd vé mdy dinh vi, néu muc tiéu ¢ cich xa mdy dinh vi 50km?

Pdp so: t = 3,3.10"s

D. BAl TAP TRAC NGHIEM
22.4. S6ng dién tir ¢6 thé truyén trong moi truomg

A. chi ¢c6 méi truong ran,

B. chi ¢c6 moi truong long.

C. chi ¢6 trong moi truong khi.

D. cid trong moi truong ran, long, khi va chan khong.

22.5. Chon ciu dang trong cic cau dudi day:

A. Dao déng dién tir trong mdy phat dao dong di¢u hoa ¢6 tan so bang tan
s6 riéng cua mach dao dong LC.

B. Miy phit dao dong diéu hoa 1a hé dao dong dién tir cudng bue nen dao
dong dién tir ¢6 tan s6 khic tin s6 riéng cta mach dao dong.

C. Trong mdy phat dao dong diéu hoa dung tranzito thi dao dong dicn tu
¢6 bién do giam dan theo thoi gian.

D. Trong may phat dao dong diéu hoa phan nang luong nhian duoc tu
nguon dién trong moi chu ki phai 16n hon phan nang luong hao phi do
toa nhiét mai ¢6 thé duy tri duoce dao dong dién tir.

22.6. Trong séng dién tur, dién truong ludn

A. song song vai tir trudng va phuong truyén cia song

B. vuong géc vai tir truong va phuong truyén cua song

C. vudng gdéc vai tir truong va vudng goc vai phuong truyén cua song.

D. ca A,B,C déu sai

22.7. Trong chan khong van toc truyén cua song dién tr

A. phu thudc vio tan sé6 cua song

B. phu thudc vao bude song

C. la mot hing so

D. khéng phu thudc vao cic dai luong trén

22.8. Tir trudmg cua séng dién tir, tai mot thai diém nao d6 ¢6 do 1on la B. Do

[&n trong tmg dién truong cia séng thoa min yéu to nao sau day.

A.Tile véi B B. Ti Ié voi B

C.Tilévoi 1/B D. Khong lién hé voi B

22.9. Hai ban song song cich nhau khoang d(m) va duoc dat dudi hiéu the U,

Cuong do dién truong gitta hai ban la

A.E=U/ BE=UJd

C. E=d/U D. Khong phai diéu nao ¢ trén
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2210, Bién dung cua tu dicn ¢o har ban phang song song cich nhau mot
hhoang d. cho boi cong thir
L.C =e£5/d B. C =d/g eS
CCsg,.digs ). C =g5,854d

22.11 Hinh vé 5.3(a) dién ta «ur phu thuoc that gian caa cuong do dong dién
dicn ra trong mach dao dong & hinh 5.2(b) sau khi chuyén ngat P tir chot |1
<ang chot 2. Qua trinh giam dan bien do cua cudng do dong dién la do
A. dién tro cua cic day dan trong mach.
B. buc xa song dién tr.
(" toa nhiet va buc xa song di¢n .
D toa nhiét va dién tro cua cic day dan trong mach.

|‘
(|
']
0 [\ ' S Ll p E
\J V¥ Tl
._.—J'\ASV\N\NV\
(a) Hinh 5.3 L (b)

22.12. Mach cong hudng cho trén hinh v& 5.4 dudi day duge dung dé thu cic
song trung. D& mach ¢6 thé thu duoe cic séng dai thi can phai
A. tang dién dung cho tu di¢n.

B. noi mot tu dién noi tiép vao tu di ¢o san trong mach.
C. mdt hod hay noi dat angten.
D. giam s6 vong diay cua cuon cam L.

22.13. Mot mach dao dong gom mot tu dién ¢6 dién dung C va
cuon cam L. Dién trdg thuan cia mach R = 0. Biét biéu thic
cta dong dién qua mach li: 1 =4.10 “sin(2.10't). Cho doé
cam L = 107" H. Biéu thic cua hiéu dién thé gitta hai ban tu ~ Hinh 5.4

co dang

A.u=80sin(2.10t) (V). B.u=10"%in(2.107) (V).

—

C.u=80sin(2.10"t + ;z ) (V). Dou=10" sin(2.10't + % ) (V).

22.14. Khung dao dong gom cuon thuian cam L (¢c6 r=0) va 2 tu dién C,, C,.
Khi mac C, va C, noi tiép vio L thi tan so riéng cua khung la SOHz. Hoi
khi mic rieng timg tu C. C. vio L thi tin s6 dao dong riéng cia moi
Khung i bao nhiéu ? Chon dip dn ding:

A. f=2500kHz B. f = 30kHz C. f =40kHz
"= 2400kHz f* = 40kHz i’= 30kHz
D. Khong ¢o nghiem vi (f, - £,)° < 0.
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22.15. Mot tu dién 10 ban giong hét nhau lap xen I¢ nhau nhu ¢ hinh 8.5,
dién tich phan déi dién ciia méi ban 12 S = 3,14cm”. khoang gitra 2 ban k¢
nhau 12 0,5mm chira day khong khi. Tu dién trén duge
mic voi cudn cam ¢6 L = SmH tao thinh mach dao dong. H-T_rl
Budc song ma mach dao dong nay thu duoc la: LLl-J—l
A. A =9420m. B. A =942m.

C. A= 180m. D.A=1035m.

Hinh 5.5

-~

Chidé23 SUPHAT VA THU SONG DIEN TU

A. PHUONG PHAP GIAI TOAN

Trong thong tin lién lac bang song vo tuyén, ta phai dung ~song dicn tur cao
tin. Muon song mang cao tan tai duge cde tin hi¢u am tin thi phai bicn dicu
ching. Anten 12 bo phian nim ¢ 161 ra cua mdy phit hoac o1 vao mdy thu.
Cdc bai toan trong chu dé nay tap trung vio hai dang:

Dang 1: Tap trung vio viéc tinh todn cdc dai luong dac trung cho Khung dao
dong & trong cic mdy phit hoac thu séng dién tir sao cho ¢6 thé xay ra
hién tuong cong hudng. Nhu vay cic bai todn dang nay quy vé xdc dinh
cdc yéu to nhu: R, L, C cua khung dao dong

Dang 2. Tap trung tinh todn cic yéu to vé nang lugng Khung dao dong de ¢o
thé truyén soéng dién tir. Dang ndy lién quan dén bude song cua song dien
tr phat hoac thu.

Ciac cong thue:

+ Chu ki, tin s6: T=2nJLC va f= Y. 1-

T 2rJLC

2
;_l(”f 5 :12 LIZ = const
+ Bude song dién tur (trong chan khong)

A& % = ¢T = 2neVLC (¢ =3.10° m/s)

+ Nang lugng : W =W, + W =

B. BAI TAP MAU
Thi du 23.1

Mach dao dong bat tin hiéu ciua mot mav thu vo tuvén dien gom mot

cuon cam L = 25ul ¢é dién tro khong dang ké va mot t xoay ¢6 dién dung
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dicw chunh dieoc, Pien dune phoai co vid 01 trong khoang nao dé mdy thu
bar dicoe song ngan trong phavy vi tie 16m deén SOm.
Bai giai:

Cho: L. =25ub ; A= 16m; 2. = 50m

nie dinhi Cj= 7 Uy= )

Phan rich: Mach dao dong cua may thu vo tuyén ~& cong huong vai nhimg
song dien tr tan so biang tan ~o dao dong dién tr néng cua mach cé nghia
v = — == (trong do L. 1i do tr cam cua cudn day cam img va C la

)

2nvL
dién dung cua tu dién trong mach dao dong). Tan so lién hé vai bude song
hot hé thue A = © =27 LC (vdi ¢ = 3 10°m/s 1a van toc dnh sang
trong chan khong). Nhu vay néu biét gid tri cha L va C, ta s& dé dang xic
dinh duoc tan 6 f v budc song 4 cua séng dién wr thu duoce khi dicu
chinh dé ¢6 cong huong dicn
Dung cong thirc: & =c¢.2n JLC — C= —,;m—-{“;———-w—é
c“.4n”.L.f
g g ? 16° ~§ e
VoL A = [6mtaco: Cy= — — =28,1.107" (F) = 28.1pF
(3.10%) .4n*.25.10°
Viy mien bién thién cta dien dung t dién: C = 2,88pF + 28.1pF.
Pap so: C = 2 88pF + 28.1pF

Thidu 23.2

Mot may vo tuyen dién dinh vi tai mot vi tri cach muc tieu mot khoang bang
SOkm. May phat ra mot tin hica vo tyen (song dien ne). Hoi sau khoang thoi
etan bao law tin hiéu bt phan xa nen muc ticu lar quay tro vé may dinh vi nay
(xem nhie van toc truyén cra song trong khong khi gan bang van téc truyen
1rong chan khong c¢)

Bai giai:

Cho: /= 50km = 5.10°'m

Xicdmmh:t=7?
Phan tich va giai: Tin hi¢u vo tuyén (song dién tir) truyén di trong khong

gian vdi van toc bang vin toc anh sdng truyén trong chan khong. Do dé

khoang thoi gian can thiét dé tin hiéu truyén tdi gdp muc tiéu va phan xa

¥ - - * . - 2-[ ” ~ ¥ * ~
quay tro vé may dinh vi ¢ bang: t = == (trong do [ la khoang cach tur
juay Yy di ! £ £ £
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mady dinh vi téi muc tiéu con ¢ = 3.10° m/s Ia van t6c anh sdang trong
chian khong).
Theo diéu kién bai todn ta tim duoc: t = 3,3.10 1.

Ddp 56:t = 3,3.107s.

C. BAI TAP TU GIAI
23.3. Mach dao dong cua mot mady thu vo tuyén dién ¢6 tu dién bien thien
trong khoang C = (15 + 860)pF. Muon mdy thu ¢6 the bat duoc séng ngan
va séng trung A = (10 = 1000)m thi bo cudén cam trong mach phai ¢6 do tu
cam bién thién trong gidi han la bao nhic¢u ?
Pdp so: Al = (1,87 + 327,3) pH.
23.4. Khung dao dong dién tur (L. = 10mH) duge cung c¢ap nang luong 4.10 °J
dé dao dong tu do. Xdc dinh cuong do dong dién trong khung tai tho
diém nang luong dién truomg bang nang luong tir truong.
Pap so: 1= 0,02 A,
23.5. Khi mic tu C, vao khung dao dong thi tin s6 dao dong néng cua khung 1o
f, =9 kHz. Khi ta mac tu C, thi tan s6 dao dong riéng cua khung 1a 12 kHz. Vay
khi mic tu C, néi tiép tu C, vao khung thi tan s6 dao dong rieng cha kKhung 12
bao nhiéu ?
Pap so: f = 15 kHz
D. BAl TAP TRAC NGHIEM
23.6. Ca hai tia y va séng truyén thanh déu la séng dién tir nhung
A. tia y ¢6 budc séng ngan hon séng truyén thanh
B. tia y ¢6 budc song dai hon song truyen thanh
C. tia y va séng truyén thanh ¢o bude séng bang nhau
D. Khong ¢é diéu nao & trén ding
23.7. Cau tréc cua tang dién i la
A. mat ciu chira ion
B. ting electron va dién tich duong niam trén cao cia bau khi quyén
C. mat cau khong khi chira ion
D. mit cau khong thé xic dinh duoc
23.8. Bién diéu tan s6 la phuong phip cén thiét
A. cho viéc nhian séng vo tuyén
B. cho viéc truyén séng vo tuyén
C. cho viéc nhan va truyén séng vo tuyén
D. khong phai diéu nao & trén
23.9. Muoén giam tan s6 dao dong riéng trong mach LC xuong 4 lan thi
A. giam do tu cam cua cuon day xuong mot nua.
B. giam d6 tu cam cua cuon day xuong con 1/4.
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C. tang dién dung cua tu fen 16 fan
D tang dién dung cua tu fen 4 lan.
23.10. Khi mach L.C ¢o dao dong th
A ¢o mot dong dién bicn dor gqua cuon day
B. dong dién trong mach co grid tneuc dan Iy = Q.0
C. hi¢u dién thé tong mach ¢o gid tri cue da U, = Lo,
D. trong cudon cam xudt hien suat dicn dong ¢ = L{di/dt)
23.11. Bé tim song ¢o budc <ong 7. trong may thu vo tuyén dign. nguoi ta
phai dicu chinh gid tr1 cua dien dung C viodo tu cam L trong mach dao

dong cua may. Gita 7., L. va C phai thoa mén he thue

A 2rJVLC = - B.2xv1.C= e
¢

. @ 1.C 3

C. 22 JLC = - [ s =,
i 27 c

23.12. Mot tu dién ¢6 dien dung C = 0.2MF. B¢ mach ¢6 tan s6 dao dong
ricng SOOHz thi h¢ o tr cam cua L phar ¢o gid tri biang bao nhiéu? Cho
1’ = 10. Chon dip in ding
AL=03H BlL=04H ©Cl=05H D.L=1H.

23.13. Trong mot mach dao dong cuong do dong dién dao dong la
1= 0,01 cos100mt(A). He ~o tur cam cuon day [a 0.2 H. Pién dung cua tu
dien la:

A. € =001 F. B.C=4.10"F.
C.C=510"F. P.C =510 F.
23.14. Mot mach dao dong gom mot tu 4200pF va mot cuon cam ¢o do tu

il

cam 275uH, dien tro thudn 0,50 Phar cung cap cho mach mot cong sudt
bang bao nhicu d¢ duy tri dao dong cua no vor hiéu dién thé cuce dar o tu
la 6V.
A.P=313 uW. B.P=215mW.
C.P=134d mW, D.P= 137 uW,
23.15. Dao dong dién wr can duoc khuech dai vi
A.cdn tang nang luong song trude khi phat di xa.
B. tranh su tat dan do di¢n trd cua mach.
C.dao dong dic¢n tir la dao dong tat dan.
D.may thu can tin hi¢u ro.
23.16. Song FM cua Dai uéng nor Viet Nam ¢o tan ~o100OMHz. Budc song la
A. A= 10m. B.A=3m C. A =3m, D. A =2m.
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23.17. Mot mach chon séng mady thu vo tuyén dién gom cuon cam L = SuH
vi mot tu xoay c¢6 dién dung bién doi tir C, = 10pF dén C, = 250pF. Dai
song thu duoc la
A. AL =10,5m - 92,5m. B.AA=11m~-75m.

C.AA=15,6m -41.2m. D. AL = 13.3m - 66.6m.

23.18. Mach dao dong bat tin hiéu cua mot mdy thu vo tuyén dién gom mol
tu dién C = 85pF v moét cuon cam L = 3uH. Bude song 2 cua song thu vo
tuyén dién ma mach dién ¢o thé thu duoc la
A.A=19m, B. A = 30m.

C.2=4Im. D. A=75m.

23.19. Mach dao dong cua mot may thu vé tuyén dién ¢6 mot cudén cam vai
do tu cam bién thién duoc L = (4,5 + 20)uH va mot tu xoay ¢6 dién dung
bién thien C = (8 + 480)pF. Mdy dé c6 thé bat duoc cic song vo tuyen
dién trong dai song
A. Ak =(84+983)m. B. AL =(15,2 +124,6) m.
C.Ak=(113= 184.7) m. D. AL = (12,81 + 150,6) m.

23.20. Mach dao dong ¢6 tu C = 15000 pF va cuén cam L = SuH, dién ud
khong ding ké. Hi¢u dién thé cuc dai & hai dau tu 1a 1,2V Cuong do dong
dién qua mach bing
A 1= 0,046 A. BI=04A
C-1=02 A. D. 1= 046A

23.21. Khung dao dong gém ¢6 cuon day L = 2 mH vi mot tu phing,
Khoang cich gitta hai ban tu Ia d = lem, dién tich cua cdc ban tu i
S = 800 ¢m~, chat cich dién gitta hai ban tu ¢6 £ = 11. Khung s& cong
hudng vai song dién tir ¢o bude séng bing
A. A= 250 m. B.A=2000m. C A=235m. D. k= 2350 m.

23.22. Mot mdy phat dao dong diéu hoa cao tan phit ra dao dong dién tir ¢o
tan 6 thip nhat 1a f, = 100 kHz va tan s6 cao nhit 1a f, = 26 MHz. Dui
budc song cua may phat ra la
A. A tir 300m dén 1,2m. B. A tir 3km dén 11.5m
C. A tr 30m dén 0,12m. D. A tr 3m dén 0,12m

23.23. Mach vao ctia méot may thu radio [& mot Khung dao dong gom mot
cudn day vi mot tu dién bién doi. Dién dung cta tu dién nay ¢6 thé thay
doi tir C, dén 81C,. Khung dao dong nay cong hudng véi bude song bang
20m tng vai gid tri C,. Dai bude séng ma may thu duoc 1a
A. A tir 20 m dén 1,62 km. B. A tir 20 m dén 162 m
C.Atr20mdén 180 m . D. 2 tur 30m dén 120m
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23.24 Khung dao dong ¢6 the cong huong trong diai bude séong tir 100 m
den 2000 m. Khung nay gom cuon day va mot tu phiang <o thay doi
khoang cach gitra har ban tu. Vai dai song ma khung cong huong duge
thi khoang cdach gitra hai ban tu thay doi la
A n= 20lan. B. n =400 lan.

. n = 200 }n. D. Khong tinh duoc vi thicu dir kién.

23.25 Tin hicu nhan duge, ¢ mat dat, wr mot vé tinh thong tin co cuong do
Lo 10 "W/me Viang pha song ¢6 duong kinh 1000km. Cong suat phit

song dién i cua ang-ten trén vé tinh la
AW = 860W. B.W=%6.101.
C W =05610'W, D. W = 8,6J

. e Fio scili W 10 i o ; ; T
23.26. Song cua mot dai phit co A = z m. Tan <o f cua song nay la

90 MHz; B. f = 100 MHz;
( = 80 MHz; D f=60MHz
23. 27 Cuong do tiee thoi cua dong dién trong mot mach dao dong la:

J—"
i

i(t) = 65s(2500t + T; ) (mA). Tu dién trong mach ¢6 dién dung C = 750 nF.

Tim do tr cam cua cudon cam. Chon ddp an dang:
A.L=213mH. B. L. = 548mH.
C.L=125mH D L=374mH

23.28. Mot ang—ten ra da phit ra nhimg séng dién tir dén mot may bay dang
bay vé phia rada. Thot gian tir lie ang—ten phat song dén hic nhian song
phan xa tra far 1 120ps. Tinh Khoang cich tir mdy bay dén ang—ten ra da
¢ thot diem séng dién tr phan xa tr mdy bay. ang-ten quay voi van toc
0.5 vong/s. & vi tri cua dau vong quay uép theo tmg véi hudng cua may
bay ang—ten lai phit song dién . Thoi gian tir lie phédt dén lace nhan lan
nay 111 7us. Van toe eia dnh sing trong khong khi bang 3.10° m/s. Van
toe trung binh cua may bay ¢6 thé la:
A.v=225m/s, B. v=225m/s.
C. v =2250m/s. D. v =225km/s.

23. 2‘) Muach chon séng clia mot may thu vo tuyén dién gom cuon diy co hé
s& tv cam L = 4uH va mot tu C = 20nF.
a Bude song dién tir ma mach thu duge la
A.A=333m. B.A=3
C, A =533m. D. A =33,3m.
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b. Pé mach bat dugc song co bude song trong khoang tir 60m dén 120m thi
cin phai mac thém tu xoay C, nhu the nao? Tu xoay ¢ dién dung bicn

thién trong khoang nao? Liy n” = 10; ¢ = 3.10"m/s. Chon dép dn dung:

; b CC . .

A. Mic C_ noi tiép: C, = = 3(};’-- . 0.253nF < C, < 1.053nF.
=l

- “ (“("l Nz . i - "
B. Mic C, song song: C, = 5T :0.253nF < C, € 1.033nF.

e 1 i - (_—‘(.-‘[ -~ — -~y K. 3
C. Mic C, song song: C, = o 2.53aF £C, £ 10,055nF.

] ‘1

CC

D. Mic C, n6i tiép: C, = o - 253aF £ C. € 10.530F.

23.30. Mach chon séng ctia mot may thu vo tuyén dién gom mot cudn day co
do tr cam L v mot bo tu dién gom tu dién ¢o dinh C, mac song song vdi
tu xoay Cy. Tu xoay ¢é dién dung bién thién tr C, = 10 pF dén C, = 250 pF
khi géc xoay bién thién tir 0" dén 120°, mach thu duoc song dién tir ¢o
budc song trong dai tir 2, = 10m dén A, = 30m. Cho biét dién dung cua tu
dién 1a ham bac nhat cua géce xoay.

a. Gid tri cua L va C, tham gia trong mach la

A.L=94 (H), Cy=2pF. B. L =4,4.10"(H), C, = 20F.
C.L=94.107(H), C, = 20pF.  D.L=44.10"H), C, = 2pF.

b. Pé mach thu duoc séng ¢6 bude song 2. = 20m thi géc xoay cia bin tu
bang bao nhiéu? Cho ¢ = 3.10"m/s. Chon dip dn dung:

A. ¢ =60" B.ip= 30"

C.p=45 D.o=75,

23.31: Khi tu ¢6 Cy = 51,93 pF ngudt ta bat duge séng 19.2 m cua dai phat.
Biét song 19,2m dugce duy tri boi mot sudt dién dong hiéu dung e = 1 pV.
Cuong do dong dién cuc dai trong khung khi ¢6 cong huong 1a
A. 1= 1pA. B.1=1mA.

C.1=0,01A. D.1=2mA.
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- Anh sing trang khong phai la dnh sdng don sic ma 1a hon hop cia nhiéu

2

- Piéu kién dé M la vi tri van sdng: d, - d,= kAL (v k €Z)

- Hai chum sdng tir hai nguén dong bo gip nhau ¢6 thé giao thoa vdi nhau,

Chuong Vi
TiNH CHAT SONG ANH SANG

TOM TAT LI THUYET

. Su tan sac anh sang: 13 hién twong phan tén mot chum sing phue tap
thanh chum sang don sac.
Ban chat cua su tdn sac 13 do chiét suat cia thuy tinh bién thién theo mau |
sac cua anh sang va bién thién dan tr mau do dén mau tim.

anh sing don sac ¢6 mau bién thién lién tuc tr mau do dén mau tim |

Nhimg chum sing sau khi di qua lang kinh bi léch vé phia diy nhung |

khong bi doi mau goi 1a dnh séng don sac.
. Su nhicu xa va giao thoa anh sang:

Trong mot s6 truong hop, tia sing ¢6 thé
di quanh qua phia sau mét vat can.
Khi do ta ndi vat can ¢6 su nhiéu xa dnh

sdng va anh sdng ¢6 tinh chat séng.
Anh sing don sac 1a dnh sdng ¢6 tan s6 Hinh 6.1
hodc bude song trong chan khong, hoac ¢6 chu ki hoan toan xac dinh.

. o i s & " 'BE
khoang van 1 duge xac dinh: 1= —= |
a |
(7. budc song. a = F|F,. D khoang cach tir hai nguon téi man - hinh 6.1).

. \ ax
+ Hic¢u quang trinh: dy ~ dy = —

L. il k2D
+ Viwivan sdng: x,' = — (k=%1,32..)
a
+ k =0 =x,"= 0 van sdng trung tam.

A\D .
+k=1=x'==—— vinsdng bic |

a
Diéu kién dé M 13 vi tri van t6i: d, — d,= (2k + 1)% (véi k €Z)
|
+ Vitri van toi: x;" = (2x ; A {k=x1,£2...)
a
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2.

Khik=0=x, = — van 16i tht nhit
2a
- BD .
Khik=1=>=x.'= ——= van16i thit 2
) 2a

3. Cac loai quang pho

thién cta chiét suat chit ay theo bude song dnh sang.

- Puong cong tin sic cua mot chat trong suot 1a duong bicu dién su bién |

| — M4y quang pho 1a dung cu dung dé phan tich mot chum sang phirc tap |
Yy quang ng ct £ p : £ !

thanh cdc thanh phan don sac.

- — Quang pho phat xa 1a quang pho cua dnh sing do mot chat phat ra, khi chat

do bi nung nong.

= Quang pho hén tuc la quang pho gom nhi¢u dai mau noi ién nhau mot
cdch lién tuc. Chat ran, chat long, chat khi ¢6 khoi tuong rieng 16n, khi bi |

nung nong déu phdt ra quang pho lién e, Quang pho lién tuc khéng phu
thuoc vao thanh phan cau tao cia nguon sang chi phu thuoc vao nhiét do
cua nguon, nhiét do cang cao mién phat sdng md rong ve phia bude song
ngan vi viy dung dé xdc dinh nhiét do cua vat sang khi bi nung néng.

- Quang pho vach la quang pho gom nhimg vach riéng I¢ ngan cich nhau

bang nhimg khoang t6i: chi chiat khi o dp suat thap khi b nung néng mai
phdt ra quang pho vach. Mol nguyén t6 hod hoc & trang thdi khi hoac hoi
dudi dp sudt thap, khi bi kich thich, déu phat quang pho vach dic trung
cho nguyén té6 dé. Quang pho vach cua cic chat khic nhau thi khic nhau
vé vi tri, s6 luong mau sac va do sdng ti doi gitra cdc vach pho vi vay no
duge dung trong viéc xac dinh su ¢6é mat cua mot nguyén to, thanh phan
cua nguyén to trong hop chat.

4. Tia hong ngoai - Tia tu ngoai - Tia Ronghen

~ Tia hong ngoai la ciac bie xa ma mat khong nhin thay va o ngoai ving mau

do cua quang phé (A 2 760nm). Co ban chat 1a séng dién tir, tuy nhién nd
khong kich thich duoge than kinh thi gidac nhung noé ¢6 tic dung nhiét va
tac dung Ién kinh anh hong ngoai va bi hoi nude hap thu manh. Tia hong
ngoal phat sinh tir cac viat ¢o nhiét do lon hon nhiét d6 cua moi trudong
(thuomg cdc vat bi nung néng).

~ Tia tr ngoai la birc xa ma mat khong thiy duge v ¢ ngodn viing tim cua

quang pho (A € 400nm). C6 ban chat 1a séng dién tir, tuy nhién né khong

kich thich duge than kinh thi gidc. nhumg ¢6 tic dung Ién kinh anh, lam |

phdt quang mot so chat, lam 1on hod khong khi va gay ra mot so phan img |
quang hod. Tia tr ngoai phat sinh tir cic vat bi nung nong ¢o nhiét do rat |
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cao trén 2000°C, vt co ahier do cing cao. thi pho tr ngoai cang trai dai |
hon ve phia song ngan

[a Ronghen (tia X) 1 sons dien tie ¢é bude song trong khoang 10 ™+ 10 " m.
Tia X ¢o kha nang dimn voyven manh, co tic dung 1én kinh anh, lim phdt |
quang mot sO chat, co kha nimg 1on hoid chat khi, ¢o tic dung sinh 1i, huy

diet te bao, vi Khuan vi vay diroe dung trong y hoc. cong nghiep..

I PHAN LOAI BAL TAP

Chidé24  SUTAN SAC ANH SANG

A. PHUONG PHAP GIAI TOAN

Do chiét suat cua mon truong thay doi theo bude séng cua dnh sang, khi
chum sing tong hop (gom nhicu tia siang don siac) dén mat phan cdch hai mo
trrong voi cung mot goc a1, ~¢ bi khie xa trong moi truong thu hai vl nhimg
goc khie xa khiac nhau, do do ¢o hién trong tin sic danh sdng. Trén co so dd,
cdc bii todn vé tan sic dnh sang thue chat Li cdc bai todn vé cdc hién tugng
khic xa va phan xa toan phan ¢ mat phang phan cdch cdc moi truong trong
suot (dac biét la lang kinh). Vi viy, ¢an nam virng cac cong thice sau:

+ Phan xa: 1 =1

+ Khic xa: nysini; =n,sini,

i

+ Phan xa toan phan: sini= = (n, > ny)
n,

+ Cic cong thice vé lang kinh (hinh 6.2):
— Néu lang kinh dat trong khong khi (n, = 1),
Tai I: sint = nsinr; Tai I’ sit” = nsinr’

Goce chiét quang: A =r1+ 1

GocléchD:D=1+1" - A

Khi géc t6i i va chiét quang Anho i=nr; ' =nr;A=r+r;D=(n- A

Goc léch cuc tiéu D,: Khi co goc 1éch cue tiéu tia 161 va tia 16 d6i ximg nhau
qua mat phing phan gidc cla géc A

Hinh 6.2

i
/

izlsl, >r=r=A2:D,.=21,-A= sin(gméié) = nsin[%)

Dicu kien dé co tia lo: A <21, vaisint, = 1/n
. vh sh

I 2 1, vdi sini, = nsin(a — 1y,)
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B. BAI TAP MAU
Thi du 24.1

Goc 1ot ciia mot chim tia sang trdng rot trén mdt phan cach gitta thuy tinh
va khong khi bang a, = 41°. Hoi chium tia sang trang nay co thé 16 ra kho
thuy tinh di vao khong khi dicoc khong néu chiét suat tuvér doi cua thuy tinh
doi voi anh sdang do va anh sang 1im neong wng bang n, = 1,51 van. = 1,537

Bai giai:
Cho:ap = 41°; n; = 1,61; n, = 1,53

Xiac dinh: ayy = ?, age = ?
Phan tich:

Nhur ta dd biét, chum tia sing bao gom nhi¢u chum tia sing don sic khdic
nhau ¢6 cdc mau tir do tdi tim. Goc 161 «, = 417 ¢6 gia tri bang goc gidi han
phan xa toan phin cua chum tia sing trang doi vai thuy tinh — khong khi.

Muon biét chum tia sing trang ¢6 16 ra khoi thuy tinh di vao khong khi
duoc khong ta phai xdc dinh nhimg goc gidgi han phan xa toan phan doir va
moi dnh sing don sic trong anh sdng trang. Ta chi can xdc dinh cidc géc gidi
han phan xa toan phan cua chum tia sing do va cua chum tia sang tim doi
voi thuy tinh khong khi va so sanh cdc gia tri dé véi gid tn o, cua chum tia
sang tring.

Giai
at F ) ~ . # ' 4 # 1 - 0 b
DPoi véi chum tia sdng do ta cé: sinw,, = — =0,662 nén o, = 41728
n,
Poi vl chum tia sing tim ta ¢o: sina,,, = — =0.654 nén ¢, = 40°49
By

Tur nhimg két qua tinh todn duoge O trén ta thiy: agy > oy >ag

Nhu vay chum tia sdng do ¢o6 goce gion han phan xa toan phan 16n hon goc
giol han phan xa toan phan cua chum tia sdang trang nén né s¢€ 16 ra khoi thuy
tinhva di vao khong khi. Con chum tia sing tim ¢6 goc gidi han phan xa toan
phan nho hon gde gidi han phan xa toan phan ctia chum tia sing trang nén né
s¢ bi phan xa toan phan trén mat giédi han thuy tinh khong khi va khon glé ra
khoi thuy tinh duge. Do dé chum tia sdang 16 ra khoi thuy tinh sé khong phai
la chum tia sdng trang nira vi trong chum tia sang nay khong ¢6 du tat ca cic
chum tia sing don sac tao thanh chum tia sdng trang.

Pap so: Chum tia 16 ra khong phai la chum tia sang trang.
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C. BAI TAP TU GIAI

24.2. Chicu mot chum tia sang tang hep song song vao dinh cua lang kinh
¢ goe chiét quang nho A = 8" theo phuong vuong gée vai mat phing
phin giriac cua goc chiét quang. Chi¢t sudt cua lang kinh doi v dnh sidng

1

tm 12 1,68, doi vai ta do 1o 1.61. Xic dinh chiéu rong cta quang pho thu
diroe trén man anh dat cich mat phang phan gide cua lang kinh 2 m.
Pap so: 1. = 1 Y6cm
24.3. Chicu mot chum sdng hep song song coi nhu mot tia sing vio mot bé
nuoe dudt goc tér 1 = 60 . Chicu cao lop nude trong bé la h = Im. Dudi
didy bé ¢6 mot guong phing dat song song voi mat nude. Chiét sudt cua
nuoc doi var anh sang tim [ 1,34 dor var anh sdang do la 1,33.
Tinh chicu rong LM cua g mau quan sat thay tar mat nudc do chum
sang 16 gdy ra.
Pap so: LM = ] 8cm
24.4. Mot chum sing mau do song song vai truc chinh cua moét thiu kinh,
cho mot diém siang mau do nam cich quang tam thau kinh dé 50cm. Mot
chum sang mau tim song song voi true chinh cua thau kinh trén, cho mot
diem siang tim. Cho biét chiét suat cua thuy tinh lam thau kinh déi vai anh
sang do 1a 1,6 va doi vai anh sing tim [a 1,64, Xac dinh khoang cich gitra
hai diém anh mau tim va mau do.
Dap so: | = 3cm
D. BAlI TAP TRAC NGHIEM
24.5. Hién tugng ndo sau day chumg to anh siang ¢o tinh chat song
A_phin xa dnh sdng. B. tin sac dnh sdng.
C. giao thoa danh sing. D. phan cuc anh sing
24.6. Nguyén nhan cua s khic xacanh sing Tado
A chi¢t suit cua moi truong khac nhau thi Khice nhau,
B. phuong truyén anh siang cua mor treong khiace nhau thi khice nhau.
C.tan 50 anh sdang trong moi treomg kKhic nhau thi Khac nhau.
D.vin toc truyén anh sing trong mon trromg khie nhau thi khice nhau.
24.7. Chi¢u mét tia sing trang qua mot lang kinh. Tia sing s€ tich ra thanh
chum tia ¢ mau khic nhau Hicn tuong nay goi la
A. giao thoa dnh sing. B tin sic dnh siang
C Khuc xa anh sang. D nhicu xa dnh sing.
24.8. Tai sao khi di qua Iép kinh cua so. anh siang trang khong bi tan sic
thanh cic mau co ban?
A. Vi kinh cira so L loai thuy tinh Khong tin sic anh siang.
B. Vi kinh cira so khong phai 13 lang kinh nén khong tin sic dnh sdng.
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C. Vido két qua cua tan sic. cdc tia sang mau di qua lop kinh va 1o ra
ngodi dudi dang nhimg chum tia chong chat lén nhau, tong hop tro
thanh dnh sing trang.

D. Vi anh sdng trang ngoai tron li nhimg song khong két hop, nén chung
khong bi tdn sac.

24.9. Anh sdng tring qua lang kinh thuy tinh bi tdn sic, anh sing mau do bi
léch it hon dnh sdng mau tim, do la do

A. dnh sang traing bao gom vo 6 dnh sing mau don sac ¢6 mot tan so
khac nhau va do chiét suat cua thuy tinh déi var song anh sdng ¢o tan
s0 nho thi nho hon so var song anh sdang ¢o tan o lon hon.

B. van toc dnh siang do trong thuy tinh 1én hon so voi dnh sang tim.

C. tan s6 cua dnh sdng do lon hon cua dnh sdang tim.

D. chiét suat thuy tinh déi véi anh sing do nho hon vai dnh sang tim.

24.10. Chiét suat ciia mot moi truong trong suot dor vén ciac anh sdng don sac
khic nhau la dai luong

A. khong d6i, co gid tri nhu nhau doi véi tat ca cdc dnh sing mau wr do
dén tim.

B. thay déi, chiét suat 12 I6n nhat doi vai dnh sdng d6 v nho nhat doi voi
anh sdang tim.

C. thay doi, chiét suat nho nhat doi véi dnh sing do va lén nhat doi vai
anh sdng tim.

D. thay déi, chiét suat 16n nhat déi véi anh sing mau luc, con doi van cic
mau khic chiét suit nho hon.

24.11. Hién trong quang hoc nao duge s dung trong mdy phén tich quang
pho?

A. Hién tuong khice xa anh sing. B. Hién trong giao thoa anh sang.
C. Hién trong phan xa dnh sang. D. Hién twrong tin sac anh sing.

24.12. Quan sat danh sing phin xa trén cic vang dau, md hoac bong bong xa
phong, ta thiy nhimg ving mau sic s&. D6 1a hién trong:
A. tdn sic dnh sdng clia dnh sdng tring.
B. giao thoa dnh sing cia dnh sing trang.
C. nhiéu xa dnh sing.
D. phin xa danh sang.
24.13. Anh sing don sic 12 dnh sdng
A. ¢6 mau va bude séng nhit dinh, khi di qua ling kinh s& bi tan sac.
B. ¢c6 mot mau nhat dinh vii mot bude song khong xdc dinh, khi di qua
lang kinh s& bi tdn sac.
C. ¢6 mot mau vd mot budce song xiace dinh, khi di qua lang kinh kKhong bi
tdn sic.
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D. c6 mot mau va bude ~one khong vic dinh, kKhi di qua lang Kinh khong
bi tdn sac.

24.14. Khi chiéu mot chium anh <dang tang qua mot lang Kinh,

A thi chum sdang d6 bi phan tich thanh vo so tia don sie tir do dén tm. tia
do it léch nhat, tia tim lech nhicu nhit

B. thi thay rang anh siang trang L tap hop vo s6 anh sang don sac co buoc
song tr 0.4um td1 0.75wm trong img vor cic mau tr tim 61 do.

C. thi cic tia sang don sic co cang goc toi. Tuy nhién, chiét suat caa lang
kinh phu thuoc viio miu sac cua ching, gid tri dé tang dan tir do tai tim
vi vay sau hai lan khic va. tia do it 1éch nhét, tia tim léch nhiéu nhat
(goc Iéch D dong bien vor chiét sudt n)

D. Ca 3 nhan xét trén deu khong dung

24.15. Quan sdt mot 16p ving dau tren mat nude ta thay nhimg quang mau
khic nhau. do la do

A dnh sdng tring qua lap dau bi tin sac.

B. mang dau c¢o bé day khong bang nhau, tao ra nhimg lang Kinh ¢o tic
dung lam cho dnh sing bi tan sic.

C. mang dau ¢6 kha nang hap thu va phan xa khic nhau doéi véi cac anh
sdang don sic trong anh sing trang.

D. mai anh sdng don sic trong danh siang trang sau khi phan xa ¢ mat trén
va mat dudi cua viing dau giao thoa vai nhau tao ra nhimg van mau
don sic.

24.16. Hién trong giao thoa dnh sing 1d su chong chat cua 2 séng thoa man
dicu kién

A. cung tan s6, cung chu ki

B. cung bién do, cung tin so.

C. cung pha, cung bién do

D. cling tan s6 va ¢6 do I¢ch pha khong doi.

Chu dé 25 HIEN TUONG GIAO THOA CUA
ANH SANG DON SAC

A. PHUONG PHAP GIAI TOAN

Hién trong giao thoa cua dnh sing don sice ¢6 cdce tinh chat twong tu nhu
glao thoa song co hoc. vi viy, cich g cic bai todn vé hai hién tuong nay
gan giong nhau. Tuy nhi¢n. do phurong phip quan sdit cac van giao thoa khac
nhau, dan dén cdc cong thic mo ta mor lién quan gitta cdc dai lugng trong
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1. V& duomg di cua tia sdng (tr mot nguon (S) tao ra har nguon ket hop (5,

va S,), man M) qua cic moi truong va cac quang cu theo cic dicu Kien da

[
|
| cho cita bai todn
2. Xdic dinh truvong giao thoa, hé van, van trung tam....

| 4. Chon ddp dn va tra lo
Khi giai can luu y mot s6 van dé sau

+ S, va S, la hai nguén déng pha dat trong khong khi:
- g ax

- Hiéu quang trinh: d=d, - d, = D

| A - D}-
- Khoang van: 1= —
a

L peda - g ax
— Vitrivan sing: & = D = kA

'k
va k = £ 2 vin sing thir hai.

ax W e LR
- Vitrivan toi: x = (k + 1/2) D (k= 0 van to1 thir nhat.....)
- Khoang cich gitra van sang thd m va n (n > m):

[

n—m

(m,n € K)

[=x,— Xx,=(h-mi=>i1=

+ Mot s6 cong thire khiic:
- Khoang cich gitra van sing thir m va van t6i thin (n > m)

[=xn=xm=ni—- (m+ 1/2)i (m,n € K)
— 86 van trong truong giao thoa:
* §6 khoang van: n =L/ (L chiéu rong truong)
*Sovantoida: m=[n]+ | (|n]ld phin nguyén cuan)
S g e SR
S6 van sang lucn nguyén [é: n = & 5 + 1
21
B S | L ' y st ls 1
SO van toi luén nguyén chan: m =2 T |
1 J

vi co ban (m) ma chi can thong nhat mot thang don vi la duoc.

158

3. Xac dinh cic dai luong: khoang cich hat nguon a: khoang cich D:

khodng van i va budc song A...trén co sd diéu kién cu thé cua bai toian.

la bac giao thoa: k = 0 van sdng trung tam, k = 1 vin sdng tha nhat

Vi cic dai lugng trong cic cong thie phan lon la dai lugng do chiéu dii
nén trong qua trinh dp dung bing s6, khong nhat thiét phai doi thanh hé don
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B. BAI TAP MAU
Thi du 25.1

[rong thi nehiem guong phane Fresnen. bhoang cdch gitta cac anh ao S, va
S cra neuon sdane S la a = 0. Smm, con khoane cach ne S, va S. dén man chan
Pla 1) = Sm. Hday xdc dinh buoc song cua chum tia sang xanh luce neu cue dai
sany thie nhat cia né nam trén man chan Peach van trung tam O mor khoang
V= S

Bai giai:
Cho: a =0,5mm, D = 5000mm
X =3mm

Xic dinh: A =7

Phan tich: Nhu ching ta di bict cie cue dai sing trén man chin P s€ nam tai
nhimg vi tri A tuong tng vor icu duomg di cta cice tia sing $;M va S M

bang mot so chan lan cia nia bude song nghia L

SM - SM =2k viik=0,12..

boi var cue dar sang tha nhat (k = 1)
nam tai diem M cich cuce dar sing gita O
trén man chan P mot khoang x = Smm khd

. 304 ; " - id
nho so vor khoing cich D = 5m = 5000mm

tr ciac anh S, S, téi man chian P, ta ¢6 the
viét lai bi¢u thic trén nhu sau: SM - SM
=5,C=A

Nhu vay néu tinh dugce hicu duong di S,C, Hinh 6.3
ta sé dé dang xdc dinh duge bude song 2 cua cic chum tia sang truyén téi
giao thoa va&i nhau tai diém A

D

Giat

——

Tu tam giiac §,S.C (hinh 6.3) ta ¢6:
S,C=S,S,.5inS,S,C = asinlde
Vi géc @ nho nén ta ¢d the coi gan ding: sing = 1g¢.
Mat khdc ta laico: S,;S,C = = OO, M nen: g =1gOO,M = b
Do dotasuyra: A =8, C =asing = a.tge = a. b hav 2 =510 m

Pap so: ». =510 'm
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C. BAI TAP TU GIAI
25.2. Trong thi nghiém lang vé giao thoa dnh sdng, khoang cich gitra hai khe
S,, S, 1aa=1 mm, khoang cach tir hai khe dén man [a D = 2m. Chicu sing
hai khe bing danh sing don sic ¢6 buoc song A, = 0,6pm. Xic dinh:
a. Khoang van giao thoa trén man.
b. Chiéu déng thoi hai birc xa don sic ¢6 bude song 2, = 0.6pum va A, = 0.5um
vao hai khe thi thay trén man c¢é nhimg vi tri ¢é van sing cua hai buce xa
trung nhau, goi la van trung. Khoang cich nho nhit gitta hai van trung nay
la bao nhiéu ?
Pdp s6: a.1=12mm; b. AXx = 6mm
25.3. Su giao thoa dnh sdng cua nguon sdng S phat
dong thoi hai bic xa don sic &, = 04um vi
A, = 0,7um (do) qua 2 khe hep S, va S,.. Cho
S,S, = a = 2mm, khoang cich tir hai khe dén
nguon la D = 2m. Quan sit giao thoa trén
khoang cich AB = 2cm (A va B doi ximg nhau
qua tam O cua man E — hinh 6.4).
a. Xac dinh do réong khoang van tmg véi hai
bude séng A, va A, .
b. S6 luong, vi tri cdc van sdng tring nhau Hinh 6.4
hai loai anh sang trén AB.
Pap so: a. A.i1=04mm vai,=0,7mm;
b. 7 van cuc dai trung nhau tai x,,= 0, +71,, +141,, +211,
25.4. Trong thi nghiém Iang vé giao thoa dnh sdng, cic khe S, va S, duoc
chiéu sing boi ngudn sing S. Cho §,S, = 0,2mm, khoang cich tir hai khe
dén man quan sit D = Im. Biét khoang cich gitra 6 van sing lién uép la
1, 5cm.
a. Xdac dinh bude séng A cua anh sing do nguodn S phat ra.
b. Doc nguon sing S theo phuong song song vdi hai khe mot khoang
y = 15,75mm. Cho biét khoang cich tir nguén S dén man chia hai khe la
L = 0,5m. Vin sing trung tam dich chuyén mot khoang bao nhiéu? vin tai
tam O (tam man anh) 1a van sding hay van to1?

A

B

c. Ax = 3,15¢m, nguge chiéu vai nguon S, van sang.
Pap so: a. » = 0,6pm;

D. BAI TAP TRAC NGHIEM

25.5. Trong thi nghiém lang v¢ giao thoa dnh sing, cic khe S,, S, duge chiéu
sing boi nguon S. Cho §,S, = 0,8mm, khoang cich D = 1,6m va khoing
van 1 = Imm. Bude séng dnh sing don sic trong thi nghiém la
A. A =0,5um. B.A =5um. C. A =0.05um. D. 2 =50pm.
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25.6. Cic séng anh sdng giao thoa bi triét ticu lan nhau (xuat hién van t61) tai
vi tri ¢O dinh trong méi truomg. néu tar vi tri nay
A. chiing dong pha va ¢é chu ki bang nhau,
B. chiing nguoc pha nhau vi co bién do bang nhau.

' » - - - T[ ~ # ~ -t -
C. pha cua ching khac nhau mot lwong — va ¢6 van toc¢ bang nhau.
tluong - .

D. pha cta ching khdc nhau mot luong 7 vii ¢6 bude séng bang nhau.
25.7. Sau khi thuc hién thi nghi¢ém giao thoa dnh sing don sac trong khong

khi, néu thay khong khi bang moi truong chiét suat n > 1 thi

A. khoang cach van khong doi

B. khoang cich van giam

C. khoang cdch van tang

D. thiéu yéu t6 dé giai thich
25.8. Khoang cach gilta van trung tam va van toi thu hai la

A. AD/2 B. AD/2.a C. 2ADa D. 3AD/2a.
25.9. Khoang cdch gitra van to1 thi nhat dén van sang thu hai la
A. 41D/a B. 5AD/2a C. 7nD/4a D.7AD/2a

25.10. Khi khoang cdch gitta hai khe Young giam 1/100 thi khoang cach
gitra hai van lién ti€p sé
A. giam 1/100 B.tang 1/100  C. giam 2/100.  D. tang 2/100.

25.11. Trong thi nghiém khe Young véi A = 0,6um, D = 2m va a = 2mm, bé
rong truong giao thoa la AB = 5.1 mm. SO van sdng quan sit duoc la
A.n=35 Ba=] C.n=8 D.n=1]

25.12. Trong thi nghiém khe Young véi A = 0,6pum, D = 2m va a = 2mm, bé
rong truong giao thoa la AB = 5,Imm. SO van t6i quan sat duoc la:
A.n=6 B.n=8 C.n=10 D.n=12

25.13. Trong thi nghiém khe Young v&i D = 1,5m va a = 2mm, khoang céch
tir van trung tam dén van ké tiép 12 0,25mm. Bude séng cua dnh sing dung
trong thi nghiém la
A. A =0,55um B.A=075um C.A=04um D. A =0,66pum

25.14. Do doi cha van trung tam khi dat mot ban mit song song bé day d
chiét suat n trude mot trong hai khe sdang trong thi nghiém khe Young la
A. Ax =e(n - 1)i/a B. Ax =e(n - 1)D/A
C. Ax=e(n- 1)AD/D D. Ax =e(n - 1)i/A.

25.15. Trong thi nghiém khe Young v&i D = 2m, a = 2mm, ban mat song
song dat truéc moét trong hai khe sang ¢6 bé day e = 0,1mm va chiét suat
n= 1,5 D06 doi cha van trung tam la
A.x =5cm B.x=lcm C.x=0,5¢cm D. x = 10cm.
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25.16. Trong thi nghiém giao thoa trong khong khi, kKhoang cich har van hen
tiép la 1 = 0,6mm. Néu thue hién trong mor truong chiét suat n = 4/3 thi
khoang cich gitra hai van lién tiép la
A.i'=045mm B.i"= 08mm C.i"'=06mm D.i"=0,7mm

25.17. Trong thi nghiém khe Young v D = 2m, va a = [.2mm. Néu do do
cta van trung tam la Smm, vi ¢é dat mot ban mat song song ¢6 chiét suat
n = 1,50 truée mot khe. Ban mat d6 ¢6 do day Ia
A.e=2um B.e =4um C.e=2mm D.e =6um

25.18. Van téc dnh sang trong khong khi la 3.10°m/s. Van toc¢ anh sdng trong
kim cuong c6 chiét suat 5/2 la
A v =17510"m/s B.v=1210"m/s
C.v =332 m/s D.v=1210"m/s

25.19. Trong thi nghiém Young v¢€ giao thoa dnh sing, cic khe S, va S, duoc
chiéu sang badi nguon sing S. Cho §,S, = 0.2mm. khoang cich tir hai khe
dén man quan sit D = Im. Biét khoang cich gitra 6 van sing lien tigp [a
| ,Sem. Budce song A cua dnh sang do nguén S phat ra la
A. k= 0,6um. B. A= 6um. C.A=0,06um. D. A= 16um.

25.20. Trong thi nghiém Young vé giao thoa danh sing, khoang cich gitra hai
khe hep bang Imm va khoang cich tir hai khe dén man bang 2m. Chiéu
sang hai khe bang dnh sdng don sic ¢6 bude séng 2., nguon ta do dugc
khoang cdch tir van sing chinh gitta dén van sing bac 4 Ia 4.5mm. Buoc
song A cta dnh sang don sic do bing
A h= 05625 um B. A =0,7778 um
C.A=08125 um D. A =0,6000 pm

25.21. Mot ngudn sing S 1a mot khe hep phit bude song don sac ¢6 bude song
A = 0,5um, chiéu sing 2 khe hep S, va S, song song va cich déu S mot khoing
L =0,5m. Khoang cich gitta S, va S, 1a a = 0,5Smm. Min anh dat cich 2 khe mot
khoang D = Im. Trén man anh thu duge hé vin giao thoa. Bé rong khe S dé
khong nhin thiy hé van giao thoa nira a
A.a=Imm. B. a = 500mm.

C.a=0,25mm. D.a=0,.5mm.

25.22. Hiéu duong di A cua hai séng dnh siang tir hai nguon két hop ¢ budce
séng A O cich nhau mot khoang a dén mot diem M trén man anh dat cich
xa hai nguén dé mot khodng D duoc tinh bai biéu thiic
A. A =x.Dla. B. A = A.D/a.

C. A=a.D/x. D. A =ax/D.
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Gran so f =610

"Hz o cach nhau

25.23. Hui nguon sing ket L o
lmm cho hé vin giao th noman anh dat song song. cich hai nguon
mot khoang 1m. Khoa tevan sing biac 1 dén van sing bic 5 1a
A. X - Xy = 20mm. B. % x=05mm.

. % X; = 2mm. ). %- - Xy = 2,5mm.

25.24. Trén man anh dat song ~ong v cdch xa hai nguon S, va S, mot khoang
D = 0.5m, ngudi ta do duoe hé rong cua hé van gom 16 vach sing bang
4.5mm. Tan s6 song dnh ~ing cua cic nguon la f = 5.10" Hz. Khoang cich
aira har nguon siang la
A a=1,0mm B. a=0.3mm,

C.a= lpm, D.a= l.Imm.

Chu dé 26 HIEN TUONG GIAO THOA

CUA ANH SANG CcO BUGC SONG KHAC NHAU

A. PHUONG PHAP GIAI TOAN

Trong nhicu l:u‘unﬂ hoT» ¢o nhicu biie » X ¢O budc song ' khéc nhau Lung di
qua mot quang cu ndo do va tao rahién trong giao thoa (giao thoa cua dnh
sang khong don sac). Tuy nhién, hién tuong giao thoa chi xay
anh sing két hop, nén moi bire xa ¢o6 dnh sing xdc dinh sé tao ra mot hé
van giao thoa riéng va cic he van giao thoa nay doc lap lan nhau. Vi thé,
cach giai bai todan loai nay hoan toan giong nhu cich giai trén, nhung do
trén man xudt hién nhiéu hé van giao thoa, ¢é thé ¢6 mot s6 hién tuong
dac biet xay ra: Co thé mot so van sdng cia cic hé van khac nhau chong
lén nhau gay ra su thay doi mau sic cta hé van khi quan sit bang mat,
hodc cic van to1 ¢6 thé trung nhau tai mot noi... Vi vay, khi giai todn, ta
phai xiac dinh bic hay budc song cua cic van thude cic hé van khac nhau
chong 1én nhau (6 mot vi tr). HE lam duoe didu do, ta phai viét phuong
trinh toa do cua timg van vii so sdnh ching véi nhau. Khi giao thoa véi

a vOl cac

anh sdng trang, ta ¢ mot <o liu y nhu sau:

-+ Chiéu rong cua quang pho bic i

: g = g D . )
Ar=n(ly—1)=n—-(xy, - A,,,)
| a
'+ Nhirng birc xa ¢6 van sdng tai vi tri x:
Dx . ax i
x=k— 2>h=— (ke2)
a kD

(0,4pum < 2 < 0,76um)

'+ Nhlrng_

S —

bll'L Xa €O van to1 tai u m X
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A= __ax\_ (k € 2)

[k+3)p

(0,4um < A < 0,76um)

Tir cac cong thire trén ta ¢d thé suy rak, va A
+ Vi tri vin sang cdc buc xa trung nhau.

X, =X, > Ki, =kisi, =k, =kA/A,  (|k, |=Mn/2i)

B. BAI TAP MAU
Thi du 26.1

Trong thi nghiéem Young vé giao thoa anh sang, khoang cach gitta hai khe

S,,8,1aa=20mm. Nguon sang S cach déu hai khe, phat ra anh sang don

sac ¢é buac song A, = 0,60um. Cac van giao thoa himg dicoc trén man E
cach hai khe mot doan D = 2,0m. Bé rong ving giao thoa hitng dicoc trén
man E la b = 10,5mm (hinh vé 6.5).

a. Xac dinh khoang van va sé van sang, so van 1ot quan sat duoc trong bé
rong ving giao thoa hieng dicoc trén man E.
b. Gia sit S phat ra hai anh sang don sac c¢o cac buoc song A, = 0,60um
va As = 048um. Hot o nhitng vi tri nao trong bé réng ving giao thoa quan
sat dicoc trén man E cdc van sang cua hai anh giao thoa cua hai anh sang
don sdc néi trén triing nhau (tinh tie vi tri van sang trung tam).

Bai giai:
Cho: a=2,0mm; A, = 0,60um;
D=20m;b=10,5mm; A, = 0,60um
va A, = 0,48um

Xicdinh:a.i=7 n;n="?
b. vi tri trung nhau x?

Phdn tich: Véi cau a ta chi can xdc dinh Hinh 6.5

cdc dai lugng theo cic cong thire da

biét, tuy nhién dé xic dinh dugc s6 vin sdng va van t6i ta can phai nam:
van trung tam la van sang bac 0 sau d6 van ké tiép la van sdng bac 1, vi
vay néu ta biét bé rong truong giao thoa thi néu sé khoang van tinh ra so6
I& thi s6 van sdng s¢ 1dy chan dudi va sé van téi sé lay chan trén.

Vi trén man xay ra hién tugng giao thoa cta dnh sdng da sac nén, khi giai
todn, ta phai xdc dinh bac hay budc song cta cac van thudc cac hé van
khac nhau chéng 1én nhau (6 moét vi tri). Dé lam duoc diéu do, ta phai viét

164 PL VL12



phuong trinh toa do cua tung vin va so sanh ching voi nhau va tr do suy
ra Vi tri van trung nhau.
a Tinh khoang van, s6 van sing. vin tor:

: . . D, . 0610720 oy
+Congthiic :i= —A =)= *——— =0,6.10 "(m) = 0,6(mm).
a 2,0.10
+ S0 van sdang, van toi trong vung giao thoa himg duoc trén man.
- : ; , .. 10,5 . g
[rong vung giao thoa hing duoce ¢6: ——= 17,5 khoang van.

¥
— O chinh gitra ving giao thoa ¢6 van sdng trung tam va vé moi phia ké tur
van sdng trung tdm sé ¢o 8 van sdng, do dé ¢6 tong cdng quan sat dugce
| 7 vin sdng (hinh 6.6).

| I | | I | I | I l | l | I
N I I I | [
I | I | I i | | l | | |
- ] l ] | ] # i k ] 'l ]
Van T Vin sang Van ton

Hinh 6.6
~ Hai bén van sdang trung tam la van t6i, do dé vé moi phia ké tir van sang
trung tam s¢ ¢4 9 van toi, vay tong s6 van téi quan sit duge la 18 vin toi.

b. Nhung vi tri quan sat duoc hai vin sang trung nhau:
B ” ’ & ’” ” -~ ’ D ~ ” ¥ - #
— Cong thure tinh vi tri cdc van sang: X = kK — A — dp dung cho hai budc song
a

trong ung: x; = = k; P—-k;; X; = kg 212
a a
Diéu kién dé hai van sang trung nhau: X, = X, vdi k,, Kk, nguyén
- kA = kA, > By el (”6 e i,i la phan s6 161 gian nén dé k,, k,
k, A, 060 b6 6
nguyén thi k, =n.4; k, = n.5 vai n 1a moét s6 nguyén.
Voin =0taco x =0, hai van sang trung tam trung nhau.
Véin=1-k, =4, k,=5 > x =2,4mm (ké tir van sing trung tam) c6
hai van sang trung
Véin=2 >k, =8k, =10 5> x =48mm (ké tir van sang trung tam) cé
hai van sang trung nhau
Véi n 2 3 cdc van sang trung nhau ndm ngoai bé rong vung giao thoa
hing duoc trén man E.
Bdp so: a.i=0,6mm;n=17; m=18.
b.x=(0; 2,4 mm; +4,8mm)
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C. BAI TAP TU GIAI
26.2. Trong thi nghiém Young vé giao thoa dnh <ing, cic khe S, S, duoc
chiéu sang bai nguon S. Cho §,S, = 0.8mm. Khoang cich D = 1.6m. Bict
rang khoang van do duoc [a 1 = Imm:
a. Xdc dinh do dai budce song dnh sang don sac do.
b. Xét truong hop nguén sing trang c6 budc song nam trong khoang
04um < A < 0,76um. Xac dinh bude séng cic bire xa don sac ¢o van sang
tring véi van sdng béac 5 cua dnh sdang tim (¢o bude song O.4pum).
Padp so: a. .=05um: b. 2" = 0.67um va 0.5um.
26.3. Trong thi nghiém giao thoa dnh sdng véi khe Young. Khoang cdch ha
khe S,S, Ia a = Imm. khoang cich tir hai khe dén man 1a D = 2m.
a. Chiéu sing hai khe bang dnh sing don sac ¢6 budc song A = 0,57 lum.
Xic dinh do rong cua khoang van trong ving giao thoa
b. Chiéu dong thoi hai birc xa don sic ¢é bude song 2,= 0,602um va A, thi
thiy van sing bic ba cta birc xa A, trung véi van sing bic hai cua bie xa
A,. Do dai budce song A, va khoang van i, la:
Pap so: a. i, = 1,142mm: b. A, =0401pum. 1, = 0.802mm.

D. BAl TAP TRAC NGHIEM

26.4. Trong thi nghiém Young vé giao thoa dnh sdng. cic khe S, S, duoc
chiéu sing bd nguon S. Cho khoang cich S;S, = 0.8mm, khodng cich D = 1.6m
va khoang van 1 = Imm. Xét truong hop nguon siang trang co bude song
nam trong khoang 0.4um < A < 0,76 um.
a. Khoang van cua hé van giao thoa thu duoc [a

A.1=0,5um; B. 0,5¢m. C. 0,5mm; D. 0.5nm.
b. Toa d6 van tim bac 5 la
A. x, =4mm; B. x,=0,4m Co % =dpum; D. x,=04mm

c. Budce song cic bire xa don siac ¢6 van sang trung vai van siang bic S cia
anh sdng tim (co A = 0,4um) la

A. A" =0,67um va 0,5um. B. A" =6,7um va 0,5um.

C. 2" =0,67um va Sum. D. A" =6, 7um va Spum.

26.5. Trong thi nghiém Young vé giao thoa anh sing. khoang cich gitra hai
khe hep bang Imm va khoang cdch tir hai khe dén man bang 2m. Chiéu
sdng hai khe dnh sdang bang dnh siang trang (la tong hop cdc anh sing don
sic tr tia do ¢b bude séng 0.4 pm dén tia tim ¢6 bude song 0.75 um) thi
tai diém M cich van sing chinh gitta 7.2mm ¢6 bao nhic¢u tia don sac cho
van t61? Chon dap dn ding
A.n=3ta B.n =35 tia C.n=17 tia D. a =9 tia
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26.6. Trong thi nghiém Young v¢ giao thoa dnh sding. ta do duge
Khoang van 1a 1.12.10'un: Xet har diem M va N cung mot phia véi
van sdng chinh gita O, OM = 0.56.10°um va ON = 1.288.10um.
Gira M, N co
A.n =5 vian sdang B. n =6 vin sing
¢ n=7van sing D. n =& van sang

26.7. Trong thi nghiem giao thoa inh sing v guong phang, khe sing hep
don sae S dat trude mat guong phang cich mat geong ITmm. Man anh E
dat vuong gdc voi mat phang guong, song song véi khe S va cich khe
[.88Sm. Trén man ta quan ~it droe cic van sang va van toi xen ké nhau
déu dan. Khodng cich gitra 10 vach sing lién tiép ciach nhau 4.32mm. Do
dai bude song anh sang do L
A k=0,5189um. B. 2 =0,6275um.

C. 2 =04824um. D. 2 =0.5316um.

26.8. Chicu mot chum sdng hep vio mat bén mot lang kinh thuy tinh ¢6 goc
chi¢t quang A = 5" theo phuong vuong géc vai mat phang phan gidc cia
goe chiet quang. Chum tia [0 hat 1én man anh dat song song var mat
phang phan gidc néi trén vi cich mat phing nay 2,2m. Cho biét chiét sudt
cua thuy tinh lam lang kinh doi vai tia do la n,= 1,48 va tia tim n, = 1,52.
Chicu dai quang ph(‘i lien tuc (khoang cich tr dau do dén dau tim) thu
duoge trén man sé la
A.d=768mm. B.d=8&,I5mm.

C.d=524mm. D.d=6,37mm.

26.9. Trong thi nghiém véi hai khe Young, hai khe hep F. F, cach nhau mot
khoang a = 1,2mm, man M dé himg van giao thoa & cich mit phing chira
F,. F, mot khoang D = 0,9m Nguoi ta quan sat duge 9 van sang. Khoang
cach gira trung diém hai van sdng ngodi cung la 3,6mm. Budce song A cua
buc xa do ¢o do dii
A. A =0,6um. B. 2 =0,45um.

C. A =0.24um. D. A =0,337um.

26.10. Trong thi nghiém Young vé giao thoa dnh sing, cic khe S, va S, duoc
chi¢u sing bai nguén sing S. Cho S,S, = 0.2mm, khoang cach tir hai khe
dén man quan sat D = Im.

a. Bi¢t khodng cich gitta 6 van sing hén tép la 1,5cm. Bude séng A cla
anh sdng do nguon S phit ra i

A. A =0,6um; B. 2. = 6mm.

C. A= 6um; D. A= 66um.
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b. Cho biét khoang cich tir nguon S dén man chira hair khe la L = 0.5m,
Néu dich chuyén nguén sing S doc theo phuong song song voi hai khe
mot khoang y = 15, 75mm. Hoi van sdng trung tam dich chuyén mot
khoang bao nhiéu? Khi dé van tai O (tim man) la van sang hay vén t61”?
Chon dap an dung:

A. Ax = 3,15cm, ngugce chiéu véi nguon S, van siang.

B. Ax = 31,5¢cm, nguoc chiéu vdi nguén S, van sdang.

C. Ax = 3,15cm, cung chiéu véi ngudn S, van toi.

D. Ax = 31,5cm, cung chiéu véi nguédn S, van toi.

26.11. Mot nguoi du dinh lam thi nghiém Young vd&i anh sang mau
vang A = 0,59um. Ngudi dy dat man quan sdt cich mat phang
cia hair khe mot khoang D = 0,6m va thu dugec mét hé van ¢o
khoang van i = 0,4mm.

a. Phai ché tao hai khe F,, F, ¢6 khoang céich a’ la

A.a' =0.885mm. B.a’=0,5mm.

C.a’=Imm. D.a’ =0,Imm.

b. Sau khi Iam duoc hai khe va tién hanh thi nghiém, nguoi ay quan sat
dugc 7 vin sang nhung khoang cich giita hai viin ngoai cung chi do duoc
2,Imm. Khoang ciach ding a cua hai khe F, F, la

A.ax Imm. B.ax!|,5mm. C.ax0885mm. D.a=0,5mm.

26.12. Trong mot thi nghiém Young, hai khe F,, F, cich nhau mét khoang
a = [,.8mm. Hé van quan sdat dugc qua mét kinh lip. Ban dau, ngudi ta do
duoc bé rong cua 16 khoang van 1a 2.4mm. Dich chuyén kinh ldp ra xa thém
30cm cho khoang vin rong thém, khi d6 do duoc bé rong cta 12 khoang véan
bang 2,.88mm. Budc song cia birc xa ngudn 1a
A A =0,32um. B. A =0,54pum.

C. A=0,45um. D. A=0432um.

26.13. Mot nguon diém S phait dnh sdang don sic chiéu sing hai khe F, F,
song song, cich déu S va cach nhau mét khoang a = 0,.6mm. Khoang cich
tir S dén mat phing cua hai khe 1a d = 0,5m v dén man M ma ta quan st
cdc van giao thoa Ia L = 1,3m.

a. Néu khodng cach tr van trung tam téi vén siang thi nam & bén phai né la
4,3mm thi budc séng 2 cua biic xa nguén 1a
A. A =0465um,; B. A =0,545um.

C. 2 =0,645um; D. A =0,554um.

b. Cho S dich chuyén mot khoang 2mm theo phuong song song véi man
mang hai khe va vuong gdc véi hai khe. Hé van trén man M sé bi dich
chuyén mot doan OO" bang
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\. 00" = 1.6mm; B. 00" = 2, 3mm.
C OO0 = 3, 2mny; D. OO =6,Ilmm.

26.14. Trong thi nghiém v khe Young, hai khe hep F,, F, cach nhau mét
khoang 2mm, ciach mat phang chira F, F, mot khoang 1.2m. Nguén diém
phat dong thoi hai bire xa don sac 4, = 660nm va A, = 550nm.

a. Khoang cach 1, gitta har van sing mau do (2,) va khoang cich i, gilra

hai vin sang mau luc (2,) |

A1, =0,396mm; 1, = 0,33mm. B. 1, =033mm; 1, = 0,396mm.

C. 1, =0,396um; i, = 0.33um. D. i, =0,33um: i, = 0,396pum.

b. Khoang cich OA tir van chinh gitra dén van sang dau tién cung mau voi
no la

A.OA =1,98mm; B. OA =1 98um.

C. OA = [ 45mm; D. OA = 1, 45um.

26.15. Trong thi nghiém vaoi hai khe lang, hai khe hep F,, F, cach nhau mét
khoang 1.2mm, cic van quan sat qua kinh ldp, tiéu cu f = 4em, dat cach
mat phiang cua hai khe mot khoang L = 40cm. Trong kinh lip ngudi ta
dém duge 15 van sang. Khoang cdch gitra tam cta hai van sing ngodi
cung do dugc la 2, 1mm.

a. Goc trong anh qua kinh lup lic do6 la

A.a=125rad; B a=21.5". SRR R D, = 21.51r4d.
b. Budc song cua bire xa nguon la

A A=025mmyr B.A=05mm. C X =05pm; D. A =0,25mm.

a® - ~ - # # - at ’ 4 - k]
¢. Néu dat toan bo dung cu trong nude, ¢ chiét suatn = e thi khoang cédch d

gitra hai van noi trén sé la
A.d=1575um; B.d=127mm; C.d=1,575mm; D.d=1,27um

Y YT 180 1.0



Chu dé 27

MAY QUANG PHO - CAC LOAI QUANG PHO

A. PHUONG PHAP GIAI TOAN

!
I

Céc bai tap trong phan ndy chu yéu la cic bai tap dinh tinh. B¢ giair nhanh va

diing ta cdn nam vimg nhimg kién thirc sau:

I. Pudng cong tin siac cta mot chat trong suot 1a duong bicu dién su bien
thién cta chiét sudt chit ay theo bude song dnh sing.

rJ

Miy quang pho la dung cu dung dé phan tich mot chum sing phic tap

thanh cdc thanh phan don sac. |

3. Quang phé phat xa la quang pho cua dnh sing do mot chat phat ra. khi
chat do bi nung néng.,

4. Quang pho lién tuc 1a quang pho gom nhi¢u dai mau noi lién nhau mot
cach lién tuc: chat ran, chit long, chat khi ¢6 khor luong ricng 1an. khi bi
nung nong déu phit ra quang pho lién tuc. Quang pho lién tuc khong phu
thudc vao thinh phin ciu tao cta nguon sing, chi phu thuoce vio nhict do
cua nguon, nhiét do cang cao mién phat sing mo rong vé phia bude song
ngan vi vy ding dé xdc dinh nhiét do cta vat sing khi bl nung nong.

5. Quang pho vach 1a quang phé gébm nhimg vach riéng l¢ ngan cich nhau |
bang nhimg khoang 16i: chi chét khi & ap suit thip khi bi nung néng mai
phit ra quang pho vach. Méi nguyén t6 hoid hoc & trang thar khi hoac hoi
duai dp suat thap, khi bi kich thich, déu phit quang pho, vach dic trung
cho nguyén t6 d6. Quang pho vach cua cic chat khac nhau thi khiac nhau
vé vi tri, s6 luong mau sac va do sang u doi gitra cic vach pho vi vay no
dugc dung trong viée xic dinh su ¢o mat cua mot nguyen 1o, thanh phan
cua nguyén 6 trong hop chat.

- -~ g
B. BAI TAP MAU
Thi du 27.1.
Mot lang kinh bang thuy tinh ¢6 chiét sudt n = N2 va tiér dien thany la
tam giac can ABC (AB = AC) dat trong khong khi v A la goc chiet quanyg
Mot tia sang don sdc di nr khong khi va nam trong 1iét dién thang chicu vao

mdt bén AB cua lang kinh. Biét rang: tia sang khi qua lang kinh cho tia 16 co
goc léch bang mot mita goc chiét quang, xdc dinh goc chiét guany
Bai giai:
Cho:n,=1; n,= J2:(AB=AC)D=A/2
Xic dinh: A =7
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e /J"
e i ban toan nay., chune ta dua vio cac tinh chat cua lang kinh trong

rong hop dac biet (truong ‘m';w coc lech cue tiéu), tir do két hop vai cic dinh

' phan o va khice xa, thong qua cic bien doi Iwong gide trong tam gidc

ong v tam gide thuong ta ~¢ suv ra duoe diap an can thiét theo yéu ciu bau

Al

Grai
B A
Do goc lech dat cuc ticu =1 =1, = =
: . o i = \\ :{lf\s i . ’ ( 3 N
[heo dé bar: l)n. =81~ A = )= 1 Vi<W =20 A <€ 120,

Khi thay ciac bicu thie o trén cua 1 var, vio dinh ludt khuace xa:

e
.

sint = nsinr, = sin(3 11 = V2 sin(2 Z)

Y - A ; . A T = A { . 9 £
hay 2v2 sin —cos — = 3sin T° 4 s’ " = 2V2c0s 7 3 - 4sin” T

4 1

- X - - P A w -
Patt = cos = v sau mot so bién doi don gidn ta duge phuong trinh:

1
4 - 22t =1=0. Giii ra ta duoce (loar nghiém am):
P | P
'62 i =} 1 [, (i
(= = 3 6 = COS ; =coslS'=A=60"va1=30".

= Viy lang kinh ¢6 tiet dién phang la mot tam gidac déu.
Pdp so: A =60"vai=30".

C. BAI TAP TU GIAI
27.2. Chiéu mot chum tia sang trang hep song song vao dinh cta lang kinh

c6 géce chiét quang nho A = 8" theo phuong vuéng géc véi mat phing
phan gidc cta goc chiét quang. Chiét sudt cha ling kinh d6i véi dnh siang
tim 1 1,68, doi vai tiado [ 1,61,

Xic dinh chiéu rnng ctia quang pho thu duoc trén man anh dat cach mat

phang phin gidc cua lang kinh Zm.
Pap so: L = 1,96cm

27.3 Chi¢u mot chum sidng hep song song coi nhu mét tia sing vio mot

bé nudc dudi goc 161 1 = 60" Chiéu cao 16p nudce trong bé 1a h = Im.
Dudi diy bé ¢6 mot guong phing dat song song voi mat nude. Chiét
suldt cua nude doi vaor anh sding tim la 1,34, doi vai anh sang do 1a 1,33,
Xidc dinh chiéu rong LM dai mau quan sit thay tar mat nude do chum
sdng 16 gay ra.

Dap so: LM = | 8cm.
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D. BAlI TAP TRAC NGHIEM

27.4. 6ng chudn truc trong may quang pho lang kinh ¢6 tic dung
A.tao chum sdng song song.

B. tip trung anh sdng chi€u vao lang kinh.
C.tang cuong do dnh sdng.
D.tao nguén sdng diém.

27.5. Phép phan tich quang phé ¢6 nhimg wu diém
A. phan tich duoc cdc vat nho hoac ¢ xa nhanh, va két qua chinh xdc
B. khong phda méu.

C. phan tich duge cac vat nho hoac o xa.
D. ca ba ddp an trén.

27.6. Khi dnh sdng truyén tur moi trudng trong sudt ndy sang moi truong
trong su6t khic thi
A. budc song thay doi nhung tin s6 khong doi.

B. budc séng va tan s6 déu thay déi.
C. bude séng khong doi nhung tan sé thay doi.
D. budc séng va tan so6 déu khong doi.

27.7. Mot thau kinh hai mat 161 bang thuy tinh ¢6 cung bin kinh R, tiéu cu
10cm va chiét sudt n, = 1,5 d6i véi anh sang vang. Ban kinh R cua thau
kinh do6 la
A.R = 10cm. C. R =40cm. B.R = 20cm. D. R = 60cm.

27.8. Mot thau kinh hai mat 161 bang thuy tinh ¢6 cung ban kinh R, tiéu cu
[0cm. Biét chi€t suat cua thuy tinh déi vénr anh sing do va tim lan luot
bang n , = 1,495 va n, = 1,510. Khoang cich gitta cic tiéu diém cua thiu
kinh tng véi cac anh sang do va tim.

A. Af =1,278mm. B. Af=2,971mm.
C. Af =5,942mm. D. Af = 4,984mm.
27.9. Quang phé gébm mot dai mau tir do dén tim la
A. quang pho vach phat xa. B. quang pho vach hap thu.
C. quang pho lién tuc. D. quang pho diam.

27.10. Bic diém quan trong cla quang pho lién tuc la
A. phu thudc vao thanh phan ciu tao va nhiét doé cua nguon sang.
B. phu thudc vao thanh phéan cau tao nhung khong phu thudc vio nhiét do
cua nguon sang.
C. khong phu thudc vao thanh phan cdu tao nhung phu thuoc vao nhiét do
cua nguon sing.
D. khong phu thudéc vao nhiét do cting nhu vao thanh phian cau tao cua
nguon siang.
27.11. Diéu kién phat sinh ctia quang pho vach phat xa li:
A. Céc khi hay hoi & ap sudt thap bi kich thich phdt sing phat ra.
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B Cac vat ran, long hay khi co khot luvong rieng 1on khi bi nung nong phat ra.
(. Chiéu danh sdang trang qua mot chat br nung noéng phit ra.
D. Nhimg vat bi nung nong o nhiét do tren 3000°C
27.12. Dicu kién phat sinh cua quang pho vach hap thu la:
A. Nhiét do ciua nguon ~ing phat ra quang pho lién tuc phai thap hon
nhiét do cua dam khi hav har hap thu.
B Nhi¢t do cua nguon sing phat ra quang pho lién tuc phai 16n hon nhiét
do cua dam khi hay hot hap thu.
C. Nhiét do cua dam khi hay hai hap thu bang nhiét do cia nguén sing
phit ra quang pho lién tuc.
D. Nhiét do cua dam khi hay hot hap thu lon hon nhiét do cia nguén sang
phit ra quang pho vach.
27.13. Trong nghién ctru pho vach cta vat chat bi kich thich phit quang, dua
Va0 vi tri cua cdc vach, ngudi ta ¢6 thé két luan vé
A. phuong phap kich thich vit chat dan dén phit quang.
B. quing dudng di qua cua dnh sing ¢6 phé dang duoc nghién ciu.
C. cac hop chit hoi hoc ton tai trong vat chat.
D. cic nguyén to hod hoc cau thianh nén vat chat do.
27.14. Pho phit xa cta natri chita vach mau vang tmg vai bude song A = 0,56um.
Trong pho hap thu cua natri
A. thicu vang séng vai bude song 0,56um.
B. thiéu moi bude song vor cic bude song A > 0,56pum.
C. thiéu moi budc séng von cic bude song A < 0,56um.
D. thi¢u tat ca cic bude song khiac ngoai séng A > 0,56pum.
27.15. Trong chan khong, mot bire xa don sac ¢6 bude song bang 0,45um, thi
trong moi truomg chiét sudt 1,5 doi véi bie xa do, do dan song ¢o tri s6
A 2 =0,3um B.A'=04um C. A" =0,6um D. A’ =0,5um
27.16. Mot danh sing don sic ¢o bude song A = 0,6um trong chan khong, tan
sO ctia no bang

A f=5.10"Hz B. f=5.10"Hz

C.f=5.10""Hz D. f=6.10"Hz.
27.17. M sac cua danh sdang duoc xdce dinh bai

A. van toc B. bién do

C. tan s0 D. trang thai phin cuc.

27.18. Chiét suat cia mot chat bing 5/3. Van toc danh sing khi truyén qua
chat do 1a
A v =5.10"m/s. B.v=2310"m/s.
C. v =12.10m/s. D. v =138.10"mvs.

1l
l
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27.19. Van toc anh sang trong nude dimg veén la ¢/n (var n la chiér sudt cua
nudc va ¢ la van téc cua anh siang trong khong khi). Vin toc gan ding cua
anh sdang trong dong nudc dang chay var van toc v doi vor mot quan sat
vién ding yén la
A v =c/h. B.v'=(¢/m)-v
C.vi=(c/n)+v. D.v' = (¢/n) + (v/n).

Chidé28 TIA HONG NGOAI - TIA TU NGOAI

A. PHUONG PHAP GIAI TOAN

Cic bai tap trong phan nay chu yéu la cdc bai tap dinh tinh. D¢ gidi nhanh |
va ding ta cin nim vimg nhig kién thirc sau: |
1. Tha héng ngoai la cdc birc xa ma mat khong nhin thiay va ¢ ngoai ving
mau do cta quang pho (2 2 760nm). C6 ban chat 1a song dién tir, tuy |
nhién n6 khong kich thich duoc than kinh thi gidc nhung né ¢o tac dung |
nhiét va tac dung l1én kinh anh hong ngoai va bi hoi nudce hap thu manh. |
Tia hong ngoai phit sinh tir cic vat ¢6 nhiét do 16n hon nhiét doé cua moi
truong (thudng cic vat bi nung nong).
2. Tia tlf ngoai 13 birc xa ma mat khong thay dwoc va & ngodi vimg tim cua
quang phd (A < 400nm). C6 ban chat la 6ng dién tir. tuy nhién né khong |
kich thich duoc than kinh thi gidc. nhung ¢6 tic dung lén kinh dnh, lam |
phat quang mot sé chat, lam 1on hod khong khi va giay ra mot so phan ing |
quang hod. Tia tir ngoai phdt sinh tir céc vat bi nung noéng ¢é nhié¢t do rat |
cao trén 2000°C, vat ¢6 nhiét do cang cao, thi pho tir ngoai cang trai dai |
|

hon vé phia séng ngan.

B. BAl TAP MAU
Thi du 28.1

Mot chum sang mau do song song vai truc chinh cua mot thau Kinh cho
moét diém sang mau do ndm cach quang tam thau kinh 50cm. Cho biét chict
suit ctia thuy tinh lam thau kinh doi vai anh sdng do 1a 1.6 va doi v anh
sdng tim la 1,64. Mot chum sing mau tim song song vai true chinh cua thau
kinh trén, xdc dinh khoang cich tir di¢m hoi tu do dén diém hoi tu tim.

Bai giai
Cho:d’;=50cm.n,= 1,6
n = 1,64;

Xdc dinh: d, =7
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Phan tich va giai:
Chum sang mau do song ~ong vaén true chinh thiu Kinh cho diém sédng do
tai tieu diém cua than kinh nén tcu cur cua thau kinh doi var anh siang do
la: f, = 50.0cm.
Chum sdang mau tim song ~ong vou true chinh thau kinh cho diém ~ing tim ta
tieu diem caa thau kinh nen ueu cu cua thiau Kinh dor vai anh sdang tim 1a f,

— = (1,60 - 1). 4 : 1 - (1,64 - 1).| 1 " 1 |-
£, B R #% \R;, R,
= f-‘ qu = 106 = = 30.1.06=33¢m.

f, 0,60

Vay diém sing tim nam trén true chinh ¢ sau diém sing do mot khoing
la: 53 - 50 = 3cm.
Pap so: d' = cm.
C. BAI TAP TU GIAI
28.2. Biét rang tan so cua anh sdng 1a f = 54.10" Hz. Hiy xic dinh budc
song cua anh sing don sac nay trong chan khong
Pap so: ». = 055um
28.3. Mot tia tir ngoai ¢6 tan so £ = 10" Hz. Xic dinh bude song cua tia ndy.
Pap so: 1. = 03um
28.4 Mot tia hong ngoai ¢6 bude song 2 = Tum. Xdc dinh ning luong cua
mot photon cua tia nay.
Pdp so- W = 19,8610 '

D. BAI TAP TRAC NGHIEM
28.5. Trong cac dac tinh sau day, dac tinh ndo khong phai a cua tia tr ngoal
A. bi hap thu bai thay tinh va 6zon B, [am phat huynh quang

C. lam den phim anh D. lam tang nhiét do
28.6. Muon lam kho son ta nén dung
A tia tr ngoai B. tia hong ngoai
C. dnh sang trang D. dnh sing tim
28.7. Cho song anh sang co bude 2 = 0.55um, dnh sang nay thuoc
A tia hong ngoai B. tia tr ngoai
C. anh sang tim. D. dnh sing thiy duge

28.8 Cau phdt bicu ndo sau diay ding
A. Tha tr ngoai la cice bire xa ¢6 cuong do nho
B. Tia tr ngoai truven trong khong khi nhanh hon tia hong ngoai
¢ Ciice bire xa ¢6 mau tim ma mat thay duoc goi 1a tia wr ngoai
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D. Tia tir ngoai ¢6 tan s6 16n hon tia hong ngoai.
28.9. Dac tinh ndo sau day khong phai la cha tia hong ngoai

A. Budc song A > 0,57um. B. Bi hap thu bai nude.

C. Bi hdp thu boi thay tinh. D. Thay duogc bang mat.
28.10. Mot tia sang cé nang lugng W =99.3.10 *J, anh sdng nay la

A. anh sdang tim B. dnh sdng do

C. tia hong ngoai D. tia tr ngoai

28.11. Tia hong ngoai
A.do cdc vat nong phat ra.
B. la birc xa khong nhin thdy ¢6 bude séng ngan hon dnh sang do.
C. khong tac dung duoc 1én kinh anh.
D. ban chat la séng co.
28.12. Nhan dinh nao dudi day vé tia hong ngoai la khong chinh xdc?
A. Tia hong ngoai la nhimg bic xa khong nhin thiy dugc, ¢o bude song
[6n hon bude séng cua anh sdang do.
B. Chi nhimg vt ¢é nhiét do thiap hon nhiét do moi truong mai phat ra tia
hong ngoai.
C. Tac dung néi bat nhat cua tia hong ngoai la tac dung nhiét.
D. Tia héng ngoai ¢6 ban chit la séng dién tu.
28.13. Nhén xét nao dudi day vé tia t ngoai la khong ding?
A. Tia t ngoai la nhimg birc xa khong nhin thiy duoc, ¢6 tan s6 séng nho
hon tan s6 song cua danh sang tim.
B. Cic ho dién quang, den thuy ngin va nhimg vat bi dun néng trén 3000°C
déu la nhitng nguon phat ra tia tr ngoai rat manh.
C. Tha tir ngoai tac dung rit manh 1én kinh anh.
D. Tia tr ngoai bi thuy tinh va nude hip thu rdt manh.
28.14. Tia hong ngoai, dnh sing nhin thdy, tia tr ngoai, tia Roghen va tia
gamma déu la
A. séng co hoc, ¢6 bude song khac nhau.
B. song vo tuyén, c6 bude séng khic nhau.
C. séng dién tir ¢ bude song khac nhau.,
D. séng ¢6 dnh sing c6 bude song giong nhau.
28.15. Mot tia hong ngoai ¢o
A. budce song lon hon budce séng cha dnh sing kha kién
B. bude séng nho hon dnh sing kha kién.
C. bude séng nho hon bude séng anh sdang ti ngoai.
D. tan s6 16n hon tan s6 cua tia tlr ngoai.
28.16. Tia tr ngoal
A. khong ¢6 tic dung nhiét
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B. ciing ¢o tic dung nhiét
(" khong lam den phim anh
D. tdc dung lam den phim anh véu hon dnh sang kha kién

Chu de 29 TIA RONGHEN

A. PHUONG PHAP GIAI TOAN

Khi dat vao hai cuc cua 6ng phong Ronghen mot hiéu dién thé cao thi
trong ong ¢6 mot dién truong. Dudi tic dung cla dién trudng ndy cdc e |
' chuyén dong vé phia anét vai mot gia toc nao do tao nén dong anét I:
.+ Cuong do dong dién trong ong Ronghen:
| 1= —e (N Iaso électron dap vao do1 am cuc trong t)

t

-+ Dong nang cua électron trude khi vao catot: E;
-+ Dong nang cua électron ngay sau khi but ra khoi catét: E,

= dinh li déng nang: £, - E,, = - le] Ugx mell i
+ Dinh luat bio toan nang luong:
’ E,=e+Q=hf+0Q
val € la nang luong cda tia X; Q 1a nhiét luong lam néng déi am cuc.
D¢ gial tot cde bai todn nay, ngoai cac cong thice trén, can phai két hop
voi cide cong thire cac dinh luat quang dién nhu:

eU,g = %mvg - =, = hf, .,

min
vai: U, = hiéu dién thé gitra anot va catét cua 6ng Ronghen. f

max

la bude séng nho

la tin sO
I6n nhat cta tia Ronghen ma ong ¢6 thé phat ra. A

min

nhit cua tia Ronghen phat ra. E, = 5 mv?la dong nang ctua e trude khi

dén doi am cuc.
Khi cdc électron dap vao doi am cuc (AK) sé lam néng AK. Nhiét lugng
cung cip lam tang nhiét d6 cha AK lén At"C la: Q = meAt’
(m va ¢ 1a khoéi luvong va nhiét dung riéng cta déi am cuc)
Néu toan b électron dap vio doi am cuc déu c6 tic dung nhiét thi:
=g
(t la thot gian e dap vao doi am cuc, n, la s6 e” dén doi am cuc trong 1s)
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B. BAl TAP MAU
Thi du 29.1.

Ddr vao mot hiéu dién thé khong doi U = 2.10° V' giita har cue cua mot
ong Ronghen. Bo qua dong nang cua électron khi bur ra khoi cator. Hay o
dinh:

a. Pong nang cua dién ne khi dén doi anot.

b. Tan so cuc dai cua tia Ronghen trong thi nghiém

c. Néu trong 1 phiit ¢6 6.10° dién nr dap vao doi cator, xac dinh cuong do

dong di¢n qua ong Ronghen

Bai giai:
Cho: U =2.10'V; W, = 0; n = 6.10%/phuit

Xi.’lC dinh: W.»\ - '“_): fmu = ?: l ="
Phan tich:

Bai todn did bo qua dong nang cua cic e khi bt ra khoi catot, nhu vay
thue t& dong nang cua e ¢6 duoc khi dén anot La dién truong tic dong, vi vy
ta ¢6 thé ap dung dinh luat bao toan nang luong va dinh 1i dong nang dé xic
dinh dong niang cha e tai an6t. D& xdac dinh tan so cuc dai ta sir dung dinh
ludt bao toan nang luong con néu dé xac dinh cuomg do dong dién ta sir dung

: N, ,

. -y i " & oo ' Z nt

bi¢u thirc 1 = — e trong dé N la 56 dién tir dén anot trong 1 s
L

a. Theo dinh li dong nang: E, - E, =e.U (vai E;, = 0)
= E,= 1.610". 210" =32.10"1,
b. Theo dinh luiit bao toan nang luong:
E.shM+Q=351{<EMh 2f_ =E/Mh=483.10"Hz

c. Cuong do dong quang dién qua é6ng:
j= %‘e‘ =16.107A = 16 mA

Pdp so6: E, = 3,2.107"J;
fnns = 4,83.10'""Hz; i = 16mA
Thidu 29.2

Mot ng Ronghen hoat dong ¢ ché do ¢o hidu dién thé U~ 10KV voi
dong diénlal=0,001A.
. Tim s6 e dap vao ddi catdt trong mdi phit?
2. Tim dong nang cuc dai cua e dip vao doi catot, coi nhu dong nang ban
diu bang 0;
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Lim buoce song nho nhar cua ta Rongen phat ra:

b Coi rang chi ¢o 1% o ¢ dap vao doi catot 1a tao ra tia Ronghen. Hoi
satt mot phuat hoat done cua ong Roghen nhiét do cua ddi catdt tang I¢n
bao nhiéu do? Biét catdr ¢o khoi luong M - 100¢ va nhiét dung riéng cua
chat lam d6i catdt bang ¢ 120 'hg K

Bai giai:
Cho: U= 10kV; 1= 0,001 A;
M = 100g; ¢ = 120J/kg.K.

Xac dinh: n,. = ?;

Phan rich: Day 1a loai toan vé tia Ronghen. can chu vy hiéu dién thé dat vao
ong Ronghen phai ¢o gia tri 1on ¢ vai chuc kV. Con dong dién chay
trong Ong lai rat nho ¢o vai mA. Ngoai ra budc song nho nhét cua tia

Ronghen co vai A . Déi catdt cua ong nong lén kha nhanh do do nguoi ta
phai lam ngudi no bang cach cho dong nudc lanh di qua. Hau nhu toan bo
nhiét lugng ma doi catdt nhdn duoc sé truyén cho dong nude nay, tir do ta
tim duoe luu luong nude can thict cua dong nude do
| Goin la so e dap vao mat doi catdt trong vong mot phit. ta ¢o:

(=908 . pa 3510,

t t e

2. Dong nang cuc dai cua mot e:

Wamn=e.U=1,6.107"}

(1V = 10kV = 10'V)
3. Bude song nho nhat cua tia ronghen:

Do = € =124 A

el
4 Nhiét do caa déi catdt nong 1én do s6 e khong tao ra tia Ronghen
truyén hoan toan dong nang cua minh cho doi catdt. Theo dé bai chi ¢o
1% so ¢ ddp vao 1a tao ra tia ronghen, do do: n” = 0.99.n = 37,125.10"
clectron.
Sau mot phat nhiét do catot nong 1én nhiét do At, xac dinh boi phuong
trinh:
Mc At=n". Wgmax (V61 M =100 g = 0,1 kg)

hay:-A-l 28 Vo 49.5"C.

4

Dap s6:n=3,75.10"7 &; Wy max= 1,6.107"°J;
Amin = 1.24 A ; At = 49.5°C
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C. BAI TAP TU GIAI
29.3. Chum électron c6 nang luong 35KeV dip vio mot bia molipden phiit
cua tia nay.
Pap so: )., = 0355 A
29.4. Dat vao hai cuc cua mot 6ng Ronghen mot hiéu dién thé khong doi
U =2.10" V. Bé qua dong nang cua électron khi bt ra khoi catot. Xac dinh:
a. Pong nang cua dién tr khi dén déi anot.
b. Tan s6 cuc dai cua tia Ronghen trong thi nghiém.
c. Néu trong | phut ¢6 6.10" dién tir dap vao déi catét thi cuong do dong
dién qua 6ng Ronghen nay la bao nhiéu ?

min

tia X ¢6 phé lién tuc. Xdc dinh bude séng gidi han A

“min

Pap so:a. 3.2.10 "I
29.5. Biét rang hiéu dién thé gitra anot va catot cua 6ng Ronghen 1a U = 12,0kV.
Xdc dinh budc séng nho nhat 2 cua tia X do 6ng Ronghen dé phat ra.

Dap s6: )., = 1,04.10 "'m

min

D. BAI TAP TRAC NGHIEM

29.6. Tia Ronghen ¢6 budc song
A. I6n hon tia hong ngoai. B. 16n hon tia tir ngoai
C. nho hon tia tir ngoai. D. khong thé do duoc.
29.7. 6llg culitgio
A. chi hoat dong duoc vai nguon xoay chiéu.
B. chi hoat dong duoc véi nguon | chiéu.
C. ¢6 thé hoat dong duge ca hai loai nguén trén.
D. chi ¢6 thé hoat dong duge vai mot trong hai ngudn trén.
29.8. Trong cing mot moi truomg, van toc truyén cua tia X bang van toc
truyén ctia

A. dnh sang B. tia am cuc
C. séng truyén thanh D. séng truyén hinh

29.9. Tia X ¢6 nang luong 16n vi
A. né gobm hat cé khai luong I6n
B. n6 chuyén dong ¢6 van toc khong dang ké so vai van toc dnh sing
C. n6 gdbm ¢6 cic photon ¢o tan so lon.
D. Hai cdu A, B ding
29.10. Tia X duoc phat ra boi

A. birc xa ké B. té bao quang dién
C. ong culitgio D. ca A, B va C déu dung

29.11. Tia X dugc kham pha baoi
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A. Einstein B. Newton C. Roentgen D. Planck
29.12. Tia X cimg va mém khic nhau ¢
A. ban chat B. nang luong
C. budc séng D. A. B, C déu dung
29.13. Phat biéu nao sai khi nor vé tia X
A. Tia X kich thich huynh gquang mot sé chit
B. Tia X ¢6 budc song dar hon anh sang thuong
C. Tha X khong bi léch boi dién truong va tir truomg
D. Tia X truyén theo duong thang
29.14. Chat kim loai nao sau day hap thu tia X nhiéu nhat
A. I)b_b.t-_g B. A]H; & Na” D. Cl.lz,u
29.15. Do hap thu tia X cua vat chat phu thuoc ndo cdc yéu té nao sau day?
A. Nguyén trs6 cua chat hap thu  B. Bé day cda chét hap thu
C. Budc song cua tia X D. Cic yéuto A, B, C
29.16. Tinh chat nao sau day kKhong phai la tinh chat chung cua tia X va tia
am cuc
A. Lam phat huynh quang
B. Truyén theo duong thang
C. Co tac dung hoa
D. Bi léch dudi tiac dung cua dién truong hoac tir truong.
29.17 Cho h = 6,6.107™ J.s. Tia X ¢6 bude séng 1A thi photon cia né ¢6
nang luong
AW =19810"J B. W =198.10"J
C.W=1,9810"J D. W= 1,9810™"
29.18. Mot ong culitgio lam vice & hiéu the U = 100.000 von. Bong nang cua
electroon khi ra khoi am cuc i
A W,=810") B W,= 1610
CW.=1610 D.W,=8.10"1.
29.19. Muén phit ra tia X ¢o bude séng A = 1A, thi hiéu dién thé giira catot
va doi am cuc it nhat phai la.
A. U = 12400 von B. U = 124000 von
C. U =1240 von D. U = 62000 von
29.20. Mot tia X ¢ nang luong 6,6.10 '"J. Tan s6 tuong (ng v&i nang lugng
trén.
A. f=44.10"Hz B. f = 1,0.10""Hz
C.1=1010He D. F== 1,0.10"Hs
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Chwong VI
LUONG TU ANH SANG

I. TOM TAT LI THUYET
t 1. Hién tuong quang dién ngoai

hién tuong quang dién.
2. Cac dinh luat vé quang dién:
' — Dinh luat vé giéi han quang dién: dnh sing kich thich chi ¢6 thé 1am bat

i
1

cac électron ra khoi bé mat kim loai khi budc séng cia né ngan hon hay
bang gidi han quang dién cua kim loai d6: & < A,

hoa ti 1¢ thuan va&i cuomg do chum sang kich thich.

| = Hién tuong dnh sdang lam bat cdc électron ra khoi bé mat kim loai goi la

' — Dinh luat vé dong quang dién bdo hoa: Cuong doé dong quang dién bio

. — Dinh luat vé dong nang ban dau cuc dai cua électron quang dién: dong |

do chum sidng kich thich ma chi phu thude vao bude séng chum sang kich thich.
' 3. Thuyet luong tua anh sang; Thuyét photon
~ Luong tir nang luong (nang lugng photon) ma moi nguyén tr nhan vao
# . ~ - ¥ — hc
xdc dinh va bang luong ti nang lugng hf: € = hf = —
A
£: nang luong 1 photon (J). h = 6,625.10 *1.s = hing 56 Plang.
f: 1dn s6 cua bite xa don sic. ¢: van 165 gnh sang trong chan khong ¢ = 3.10°m/s.

- Phuong trinh Anhxtanh (Einstein): € = hf = A + %mv2

() max
A L ’ o . 1 . hc
- Cong thodt électron khoi kim loai: A= — =hf, (J)
A'{I
(Voman: VAN toc ban dau cuc dai cha électron (m/s). A, = hc/A gidi han

quang dién kim loai 1am catét. m = 9,1.10 "'kg: khoi luong cua électron.

— Pong nang ban dau cuc dai cha électron quang dién:

Eunan = %m"%mﬁell}hl (J) (1eV=16.10"))

dmax

— Hiéu dién th& U, gitra hai diu anét va catét lam dong quang dién bat dau
triét tiéu:

Uy < U, <0vaelU,| = %mvﬂ,m =g-A= !‘;9 . 1;-‘3 = h(f - f,)
. “0)

R e e e e e " . - S~ S
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nang ban dau cuc dai cua électron quang dién khong phu thudc vio cuong |

hay phat ra trong méi lan hip thu hay birc xa dnh sdng ¢6 gid tri hoan toan |




- C ; : y i
( vt — tan so g1on han quang dién. ¢ = 1,6.10 7C)
/] A

Cong sudt nguon sang: P = n, £ (n, O photon buce xa A trong 1)
Cuong do dong quang dici bio hoa: I, = n.e (n, s0 e dén anot/1s)

” , . n i ; T
- Hicu suldt lugng urr H = (n_= 50 ¢lectron but ra kKhot catot trong s,

i

i, i sO photon tme vor buace song 2 dap vao catot trong 1s)
. g L t

4. Hien tuong quang dan, quang tro, pin quang di¢n

Hicn tuong quang dien trong & hién twrong cic ¢lectron hién két duoc
anh sdng giai phong dé trd thanh cic électron dan.

Chat quang dan la char cach dién khi khong duoe chiéu sing va tro
thanh chit din dién khi br chicu sing.

Quang dién tro I mot dien uG lam bang chit quang dan.

- Pin quang dién [ pin chay bang nang lrong anh sang. No bién doi truc |

tep quang nang thanh dicn nang. Pin hoat dong dua vao hien tuong quang
dien trong xay ra bén canh mot 16p chin,

. Hien tuong hap thu va hicn tuong phat quang

- Hién trong moin truong [am giam cuong do cua chum sing truyén qua
got 1d hién trong hap thu dnh sing. Phin quang nang bi hip thu sé bién
thinh no1 nang cta moi truomg. Cuong do sing giam theo dinh luat ham
mu cua do dan duong di tia sang trong moi truomg.

- Hién trong quang - phit quang coa mot chat 1a su hap thu danh sing ¢o
bude song nay dé phit ra dinh sdng ¢6 bude séng khdc. Anh sdng huynh
quang ¢o budce song dai hon bude séng dnh sing kich thich.

6. Cac tien de cua Bo - Pho nguyen tr hydro

|

- Mau nguyén tr cua Bo bao gom mo hinh hanh tinh nguyén t va hai tién |

dé va hé qua:

Lien dé Bo vé cdce trang thar dieng: Nguyén tir chi tén tai & trong cdc trang

thin co niang luong xdic dinh goi L cic trang thai dimg. Khi ¢ trang thai
dimg, nguyén tr khong bic xa v cic électron chuyén dong quanh hat
nhin tren nhimg quy dao ¢6 bin kinh hoan toan xdc dinh goi la cic quy
dao dung.

Lien dé vé sie biee xa hay hap thu nang hiong cria nguyén nr: Khi nguyén

chuyén tir trang thii ¢6 nang luong E, sang trang thdi ¢é nang luong E,,
thip hon thi né phdt ra mot photon ¢6 nang lugng ding bang hiéu

B -Bidnbl = o0 =B LE

1] m
]

T
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Nguoe lai, néu nguyén tr dang o trang thidi ¢6 nang lugng E, ma hip thu
duge photén ¢6 nang luong nhu trén thi né sé chuyén Ién trang thdi ¢6
hang luong E .

Hé qua: Trong céc trang thdi dimg cta nguyén tr, cic électron chi chuyén
dong quanh hat nhan theo nhimg quy dao ¢6 ban kinh hoan toan xac dinh,
goi la quy dao dimg. Véi nguyén tr hydro, bin kinh quy dao dimg tang ti
I¢ v6i binh phuong cédc s6 nguyén lién tiép: r = n’r, (trong d6: ban kinh
quy dao K- quy dao gin hat nhan nhat) lar, = 5,3.107"'m).

~ Pho nguyén nt cua hydré: Do véi nguyén tr hydro, bian kinh quy dao
dimg tang t1 1é véi binh phuong céc s6 nguyén lién tiép

fén quy dao: K L M N O P
Ban kinh: Lo 4r, 9r, 6r, 25r, 36r,
Muc nang luong:  E, E, E, E, E. E
r = B o=— E—g (n=1,2,3,...)
n
(trong d6 r, = 5,3.10 ""'m goi la ban P
kinh Bo, E, = 13,6 eV) 0
- Ddy Laiman (Lyman): Phdt cac vach N
trong mién tr ngoai, 1a két qua cla cic Iy
chuyén doi tir cdc mire nang luong cao M Déy Pasen
L,M,N..(n=2,3,4.) vé mic co ban __hrmr
ing vai quy dao K (n = 1) (hinh 7.1) . e
- Ddy Banme (Balmer): phit ra cic 1ol

vach trong mién tr ngoai, 4 vach trong  ® Diy Laiman

mién kha kién (d6 Hg, lam Hg, cham H, Hinh 7.1

va tim H; 1a két qua cua cdc chuyén doi

tr cic mirc nang luong cao M, N, O.. (n = 3,4, 5.) vé muc thi 2 ing va
quy dao LL (hinh 7.1).

— Diy Pasen (Paschen) phit ra cdc vach phé trong viing hong ngoai la két
qua cta cdc chuyén doi tir cic muc nang lugng cao N, O, P..(n=4,5,6..)
vé mifc thit ba ing v&i quy dao M (n = 3) (hinh 7.1).

J. Laser: Laser 1a mdy khuéch dai dnh sdng dua vao su phit xa cam img

— Chum sang laser ¢é tinh don sic, tinh dinh hudng, tinh két hgp cao va
cuong dé manh.

— Ba nguyén tac hoat dong cua laser I sir dung hién tugng phdt xa cam
ing, tao su dao 16n mat do va dung budng cong hudng.

— C6 ba loai laser: laser khi, ran, va bian dén.
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[I. PHAN LOAI BAI TAP
Chidé 30 HIEN TUONG QUANG PIEN NGOAI
CAC PINH LUAT QUANG DPIEN

A. PHUONG PHAP Gu_il TOAN

Ciac bar todn trong chu de hudng vio viée xdc dinh cdc dai lugng dac |
tnumg quang dién nhu: A, ACE v, 1, U, trén co so dp dung cédc dinh luét

- quang dién. D¢ giai duoce cic bai todn nhur vay, ta ¢an lua chon cic cong thirc |
" pha hop dé bién déi dén két qua. Cu thé cédc lua chon dé nhur sau:

.+ Néu bai todn yéu ciu tim gidi han quang dién A, theo cong thodt A hay
nguoc lai, ta ¢6 thé sir dung cong thie vé gidi han quang dién:

| . he
‘! }'“ -
: A

|

|
! - 4 : " . , - : . " o e B
| # Néu bai todn yéu cau xiac dinh vén téc ban diu cuc dai v, cua e tir bé
| _ . * . - u oo~ . ’ L) - #

- mat kim loai khi diéu kién chiéu sing duge thoa min (A < A,), dp dung

, ) 1
cong thuc: hf = A + 2 mvf}max

'+ Néu bai todn yéu ciu xdc dinh hiéu dién thé cuc dai cia mot qua cdu co
lap khi co buc xa A < A, chiéu vao, dung cong thirc:

1
—ve, . = eV,

2 O max
+ Trong truong hop cic e bay ra khoi catét, néu ¢6 dién trudong ham thi
no s& chuyén dong cham dan moét doan s rdi dimg lai. Khi dé céng luc
dién truong tac dung lam giam dong nang cua e dén khong la:

| L v
2

Omax o CES

-+ Néu bii todn yéu cau xdc dinh hiéu dién thé ham giira anét va catot dé

triét tiéu dong quang dién, sir dung cong thirc: 5 mv: =gl

|
Ly 1eV=1610") e=-1610"C

B. BAI TAP MAU
Thi du 30.1

a ~ . - , - » e [P .\ 2 -
Mot chim tia birc xa gamma c6 buoc séng A = 10"""cm chiéu vao bdn mdt
kim loai, cong suat cua chiom bic xa gamma do trén lem® la N = 0,002Wicenr'.
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Xic dinh so" photon vruyén 1ci dap vao mar ban kim loai co dién nch S = 10cnr
sau khoang thot giant = [ 5s

Bai giai:

Cho: S = 10cm?; t = 15s

) =10 "cm; N = 0,002W/cm”

Xic dinh: n=?
Phan tich:

S6 photon cua chum tia bire xa gamma téi dap vao ban mat kim loai s¢é
bang ti s6 gitra nang lugng tong cong cua chum tia buc xa gamma dap vio
AE

£

ban mat kim loai d6 chia cho nang luong cia mot photon, nghia la: n =

Gial
Nang luong tong cong cua chum tia birc xa gamma dap vio ban mat kim
loai ¢6 dién tich S sau khoang thoi gian t sé bang:

AE =N.S.t
Nang lugng cua mot photon bing:
h
£ = h.v= i
’V

Do d6 sau khi thay AE va € viao biéu thire tinh n, ta co

Ddap so: n=15.10"
C. BAI TAP TU GIAI
30.2. Cong thodt cua Na bing A = 2.48¢V. Khi chiéu vio bé mat mot tam
Na dnh sdng c6 budce song A = 031um. Xic dinh:
a. Hiéu dién thé ham (U,) dé dong quang dién tnét téu.
b. Van tdéc ban dau cyuc dai (v, ) cia cdc électron quang dién.
c. Néu bude séng anh sing chicu vao chi con 0,303um thy hiéu dién thé
ham thay doi thé nio?
BPap so: a. U, = 1,53V;
b. v, = 7.3.10°m/s: ¢. tang dU = 0,065V
30.3. Catéot ciia mot t&€ bao quang dién duge phi mot 1op xédi ¢ cong thodt
cua ¢électron la 1,90 eV. Khi chié¢u sing catot bang mot chum sing don
sdc ¢6 bude séng A = 0.56pm. Hay xdic dinh:
a. G161 han quang dién cua xédi

186 PL VL12



b Dung mot man chan Jd¢ ich tr dong quang dién ra mét chum hep cic

clectron quang dién vichudng chung vao mot tr truwong déu B ¢ phuong
vuong goc var van toc v, cuaa eléctron vaco do lon B= 6,110 'T. Xic
dinh bin kinh cue dar cua quy dao cac électron di trong uir truong

BDdp so: a k,=06513um; b.R__ = 3.06.1077 (m)

D. BAI TAP TRAC NGHIEM

30.4. Kich thude gan ding cua ban Kinh nguyvén tr bang
\.R=10"m BR=10"m
C.R=10"m D.R=10"m.

30.5. Vo mot kim loai nhat dinh, dong quang dién chi xudt hién khi danh
sang don sic kich thich ¢o bude song A thoa min diéu kién nao sau day?
A. 1< k(A L gidn han quang dién ing véar kim loar sur dung)

B.A> A, C.A=kk, D. A= ki,

30.6. Goi A, 1a cong dé tich rot dién tr ra khoi kim loai, ¢ 1a van toc anh
sang trong chan khong, h = hing s6 Planck, gigi han quang dién duge xic
dinh boi cong thie:

A. A, = AJhc B. 2, = hc/A,
B. 2. = Alc D. A,c/h.

30.7. Mot photon tia — X ¢6 nang luong 6.62.10 "], Tan s6 twong img véi
nang leong do la
A f=4,410"Hz B. £=1,010"Hs
C.f=1,0.10 "Hz D. f=1,0.10"Hz.

30.8. Gigi han quang dién cia Na la A = 0.50um. Tinh cong A" can thiét dé
tich ron mot dién tr ra khoi 1op kim loai. Biét h = 6,63.10 " va ¢ = 3.10° m/s
A A'=19,86.10%J B.A'=198,6. 10 *J
C. A’ = 39,75.10%J D. A’ =3,97.10%J

30.9. Cong A’ can thiét dé tich roi mot dién ur ra khoi bé mat cua kim loai
lam catot cua t€ bao quang dién 1a 3.10 ). Cho h = 6.63.10 "J.s va
¢ = 300.000km/s. Gidi han quang dién cua kim loai trong t& bao dé la
A. 2, =0.66um B. A, =0,55um
C. 2, =0,50pum D. A, =046pum

30.10. Cho hang s6 Planck h = 6,63.10 "J.s. Mot photon cha dnh sdng tim ¢6
¢.=0,4uum thi ¢ nang huvong
A.€=497.107") B.£=2.648.10™)
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C.e=2,648.107°] D. £ = Mot gia tri s6 khac

30.11. Gidi han quang dién cua xédi la 0,66um, néu catét cua mot t& bao
quang dién bang xédi, thi muén ¢6 dong dién quang ta ¢6 thé dung
A. dnh sing do c6 A > 0,66pum B. tia hong ngoal.

C. dnh séng tim. D. hai cau A va C diing

30.12. Cong cén thiét dé lam bt dién tir ra khoi catét cia mot t&€ bao quang
dién 12 4.107"°J. Cho h = 6,63.10 "J.s. Gidi han quang dién cta kim loai
dung & catét cua t€ bao quang dién nay la
A. A,=0485um B. A, =0,470um
C. A, =0,445um D. 2, =0,497um

30.13. Catot cia mot t& bao quang dién lam bang vonfram. Biét cong thot
cua électron déi véi vonfram la 7,2.10 ). Gidi han quang dién cua
vonfram la
A. hy=0276 um. B. A,=0,375um.

C. A, =0,425um. D. %, =0,475 um.

30.14. Cat6t cia mot t€ bao quang dién lam bang vonfram. Biét cong thodt
ctia électron do6i véi vonfram 1a 7.2.10 ). Chiéu vio catét vonfram dnh
sang ¢6 bude séng A = 0,180pum. Pong nang cuc dai cha cic électron
quang dién khi bt ra khoi vonfram bang
AW, =10,6.10""J. B.W,  =7210"".

C W =40.10™). BW.. . =38107)
30.15. Catot cha mot t&€ bao quang dién lam bang vonfram. Biét cong thodt

dmax

dmax

cua électron déi véi vonfram 1a 7,2.10 "J va bude séng kich thich la
262nm. Van t6c ban d4u cuc dai ctia électron quang dién bing
A v, =292.10° m/s. B. v, =184.10" m/s.
C. Vi %2,76.10° ;s. D. v, . =36810"m/s.
30.16. Cat6t clia mot t€ bio quang dién lam bang vonfram. Biét cong thodt

omax 0Imax

cta électron d6i véi vonfram 1a 7.2.107"°) va bude séng kich thich la

0,18um. D¢ triét titu hoan toan dong dién, phai dat vao hai ddu anot va

catot mot hiéu dién thé ham bing ‘

A. Uy, = 6,62V. B. Uy =4.8Y. C. 1 = 2.8V, D, 1h = 24V,
30.17. Néu hiéu dién thé him 1a 12V thi van toc ban dau cuc dai cua électron

quang dién sé la

A. Vomax = 1,03105]’1']/% B Vo, = 2:8910*‘11‘1/8
C. Vonax = 1,45.10°m/s. D. Vomas = 2,05.10°m/s.
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30.18. Khi cuong do dong dien qua té bao quang dién la 8uA thi sé électron

quang dien dén dugce anot trong s <€ la

A.n=45.10". B.n = 510"
C. n=8810" [ n =6.18",

'30.19. Chicu dnh sing do ¢d 2 = 0,666pm vao catot cua mot té bao quang
dién thi phai dat hiéu dien the haim U, = 0,69V d¢é vira du triét tiéu dong
quang dién. Lic d6 cong thodt cua kim loar lam catot la
A. A =1,907.10""J. B. A =1,850.10 "J.

C. 4= 2510 D. A = 1,206.10 ""J.

30.20. Cong thodt cua kim loai lam catot cua mot t€ bao quang dién A = 1,88eV,
2101 han quang dién cua kim loair do la
Ak, = 0.55um. B. 2., = 660nm.

C. 2,=565nm. D. 2, =0,540um.

30.21. Chiéu mot chum tia tr ngoai ¢6 bude séng A = 250nm vao té€ bao
quang dién cé catot phu Na. Biét rang gidi han quang dién cua Na la
0,5um. Bong nang ban dau cuc dai cha cic électron quang dién sé la
AW, . =275107"]. B.W, .. =397.10").
CW,..=415 10" D. W, =3,18. 107"

dmax

dmax dmax

30.22. Chiéu mot chum siang don sac vao mat mot tam dong. Hién tugng
quang dién s€ xay ra néu anh sang do co budc séng
A. 2 =03um. B. 2. =0,4um.
C. 2 =045um. D. &= 0.5um.

Chi dé 31 THUYET LUONG TU ANH SANG
THUYET PHOTON

A. PHUONG PHAP GIAlI TOAN

|
|
!
|
|

Cing tuong tu nhu cdc bai todn dp dung cdc dinh luat quang dién nham
muc dich xdc dinh cic dai luvong dic trung nhu: A, A, E,,, v,, I, U,. Céc bai
todn trong chu dé nily bo sung cdc cong thire, cac kién thic dé ching ta ¢6
thé xdc dinh nhanh nhat cic dai lwvong trén va cac dai luong khdc nira.

)
&

+ Cong thie Anhxtanh: hf = A + i mv

0 max
+ Mot lién hé gitra dong nang cia dién tir va hiéu dién thé him theo cong

thuc: %mvz =¢e.U,

0 max

PL VL12 189




+ Ngodi ra, truong hop cic e bay ra khoi catot, néu ¢6 dién trirong ham
thi n6 sé chuyén dong cham dan mét doan s réi dimg lai. Khi do cong luc

dién truong tac dung lam giam dong ning cua e dén 0 la: S MV = eks

X

£

+ Hiéu suat luong tr: H = N_/N;

; " S E, e
+ Cuong do dong dién: i =n_,e = ==
t
" > Sah N, he he
+ Cong suatbirc xadién tur: p= —= — =n, -—
LR t A A

n.: so électron bt ra khoi catét trong 1s
n;: sO photon chiéu dén catot trong 1s

B. BAl TAP MAU
Thi du 31.1

Tinh hiéu dién thé nho nhatr ma ta can dat vao gitta hai dién cuee A va K
ctia mot tu dién dé’ co thé ngan can hoan toan cdac quang e da duoce bt ra
khoi ban am cuc K, néu chiim tia sang chiéu vao né cé buoc séng A = 200nm
va cong thoat cia e khi do bang A, = 4¢V’

Bai giai:
Cho: 2 = 200nm = 2.10'm
Ao = 4eV = 4.1,6.107"°

Xac dinh: U?

Phan tich va giai:

Khi chiéu mot chum dnh sdng thich hop (¢6 v<v,) vao ban kim loar am
mv”’
cuc K, moét so e s€ bi bit ra khoi ban va ¢6 dong nang ban dau [a ———

trong dé m: khoi luong cua electron

v: vin toc ban diu cua quang electron

Muén ngan can hoin toan cic quang e khong cho ching chuyén dong vé bin
duong cuc A ching ta can dat vao gitra hai ban A va K mot hiéu dién theé U sao
cho cong ciia lue dién eU thue hién trong dich chuyén cdc quang e tir ban K dén

. rnv2 ;
ban A sé phai bang dong ning ban diu i cua cic quang electron, nghia la:
2
mV # 19 ~ " A » 7

elU= ey trong doe = 1,6.10 "C ladién tich cha quang electron.

Can chu y rang trong truong hop nay dién thé & ban A sé phai am so Vi
dién thé & ban K, b vi cic quang electron mang dién tich am. Dong ning
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buan dau cua cac quang electron ¢o thé xdc dinh tie cong thare cua Anhxtanh
dor van hién trong quang digs
Thie viy ta¢é hv = A+ hay MY = hy A,=h = = Agn
' 2 ' 2 /
trong do 2 bude séng tmg vai tan ~o v cua dnh siang kich thich,
A, la cong thodit cua election khot ban K
= 3.10"m/s 1i vin toc dnh sing trong chan khong
Sau khi co sanh duge cac phuong trinh vér nhau ta tim duoc hiéu dién the U:
: h. A
el a8 x> 2.21Vén
2e ¢
Ddp so: U =221V

C. BAI TAP TU GIAI
31.2. Catot cua mot te bio quang dién lam bang xédi ¢6 gidi han quang dién
6 0.657um. Xdc dinh cong thodt électron cua xédi
Pap so: A =1,89%V.
31.3. Chiéu anh sing ¢6 buoc song A = 0,489um vio catot bang kali cua mot
t¢ bao quang dién chin Khong ¢o hicu dién thé ham gitta andt va catot
bang U,, = — 0,39V thi thay cuong do dong quang dién bang 0. Xac dinh
cong thoat cua kali.
Pdp so: A =344.10"1 =2,15eV
31.4. Catot cia mot & bao quang dién lam bang kim loai ¢6 cong thoit
A = 7,23.10 "J. Chiéu vio catot nay dong thoi hai bie xa dién tir ¢ bude song
el = 1,6.107°C, h = 6,625.10™J s,

I

lan luot [a A, = 0,18um, va A,

¢ = 3.10" mys:
a. Bire xa dién tir ndo gay ra hién trong quang dién ?
b. B¢ triét tiéu hoan toan dong quang dién thi cin phai dat vao gira anot
va catol cua té bao do hiéu dién thé bang bao nhiéu ?
Pap so: a. Chi &, con A, khong: b. -U,, = 2,38V

D. BAl TAP TRAC NGHIEM
31.5. Thuyét luong tir cho rang
A. khi chuyén tir trang thdi dimg ¢6 mic nang lugng cao sang trang thai
dimg ¢6 mure nang lugng thap thi nguyén tr hdp thu nang IUUn;_.
B. o trang thdi dimg nguyén tr khong bue xa.
C. quy dao cua tat ca cic éléctron hod tri bang nhau.
D.nguyén tir & mic nang luong cang cao thi cang bén vimg.
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31.6. Hién tugng nao sau day khong lién quan dén tinh chat luong tur cua dnh

sang?
A. Su tao thanh quang pho vach. B. Cac phan timg quang hod.
C. Su phat quang ctia cac chat. D. Su hinh thanh dong dién dich.

31.7. Van t6c cuc dai v, cla cic électron quang dién bi but ra tir catot va
cong thodt A bai dnh sdng don sac ¢6 bude séng A dap vao bé mat cua

catot lién hé nhau bang cong thirc

Av—\/_ +-~A B.v:\/_z_[%L A]
L

31.8. Néu trong mot moi truong, ta biét duge bude séng cua luong tir nang
lvong anh sang (photon) 1a hf va bang A, thi chiét suat tuyét d6i clia moi
truomg do bang
A.n:ﬂ. B.nz—h—t:. C.n=_—c—. D.n=cA\.

f c rf

31.9. Mot t€ bao quang dién c6 catot duoc lam bang asen ¢6 cong thodt bang
5,15eV. Néu chiéu m6t chum séng don sic ¢6 tan s6 f = 10""Hz vao té bao
quang dién do, thi cé xdy ra hién tuong quang dién khong? Chon dédp an
dung.

A .2, =0241pm < A = 0,30um khong xay ra
B. A, =0,241um > A = 0,13um xay ra
C. 2, =0,341pm > A = 0,30um xay ra
D. A, =0,341um < A = 0,35um khong xay ra
31.10. Mot t&€ bao quang dién ¢6 catét duoe lam bang asen cé cong thoit

bing 5,15eV. Mot chum sdng don sic ¢6 budc song A = 0,2um chiéu vio
catdt. Van téc cuc dai cha électron khi né vira bi bat khoi catét la
A. Vomax = 6,11.10°m/s. B. Vomax = 0,61.10°mJs.
C. Vomax = 6,11.10"mVs. D. vy = 0,61.10'm/s

31.11. Mot t€ bao quang dién c6 cator duoc lam bang asen ¢6 cong thodt bang
5,15eV. Chi¢u moét chum séng don sic bude song 0,200pum vao catdt va noi
t€ bao quang dién véi nguon dién mot chiéu. Cir moi gidy, catot nhan duoc
nang luong chum sang bang P = 3mJ. Khi dé cuong do dong quang dién bio
hoalal=45.10"°A.
a. SO photon dén catot trong 1 gidy la
A.n,=2,81.10"hat. B.n, =0.281.10"hat.
C.n,=0,281.10"hat. D. n_=2.81.10"hat.
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So ¢lectron br bar ra Khor catot trong 1 gy 1a
A u; = 3,02.10" hat. B, = 0,302.10" hat
C n; =0,302.10" hat D n, =3.02.10" hat
¢ Nguon ta gor hiéu suat fuong ta cua ¢ bio quang dién 1o tr SO gitta so
clectron bi bat ra so vai <o photon bi hap thu trong cung mot khoang thoi
cian. Cho biét: dién tich neuvén to ¢ = 1,6.10 C, h = 6.625.10 ") s,
¢ =23 10" m/s, khoi luong cua clectron m = 9,110 "kg. Hi¢u suit lrong n
cua t¢ biao quang dién tren la
\. H=0,63%. B. H = 0,83%.
LM = 05 D. H=0.93%.

Chidé32  HIEN TUONG QUANG PIEN TRONG
(QUANG DAN, QUANG TRO, PIN QUANG DPIEN)

'A. PHUONG Py_AP_Gl_Al TOAN

Cae b tap trong cha de tap trung vao hién teong quang dién trong, caic |
cong thire cua Anhxtanh va dinh ludt vé quang dién déu tmg dung duge dé
Cglal toan.

- Cac kien thire can nam:
"+ Chat quang dan la chat cich dién khi bi chiéu anh sdng thi tro thanh
chat dan dién. |

+ Hién tuong quang dién trong 1& hién wong cac ¢lectron lién két duoc |

anh sdang gial phong deé trathanh cie electron din dién. |

+ Pin quang dién la pin chay bang nang luong dnh sdng. no bién doi truc |

nep quang nang thanh dicn nang. Pin hoat dong dua trén hién tuong quang |

di¢n trong xay ra bén canh mot lop chan.
(‘ff( /‘»'d'f' MP ('(fH ‘\‘f;f duug e COony thiee:
+ Hi¢u sudt luong urr H = N /N,

N T s & . E e
+ Cuong do dong dién: 1=n_¢c = -
t
" " a e N, he he
+ Cong sult bitc xadiéntir p= —-=-—=n, —
t 2~ A

n,: s0 €électron bt ra khor cator trong 1s

n;: sO photon chi¢u dén catot trong 1s

o L e it e . J
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B. BAl TAP MAU
Thidu 32.1

Catdt cua mot té bao quang dién lam biang xedi ¢o cong thodt e bang A = 1.89 ¢V
Chicu vao catdt mot cham sang don sic mau vang ¢6 bude song 7. = 0.589 um
va co cong sudt P = 0.625 W'

L. Tim gioi han quang di¢n doivai cator do?

2. Tim van toc cuce dai cua ¢ thoar khoi catot. Mudn ting van 1o¢ cuce dai

nay 1¢n thi lam thé nao” Tang cuong do cong sudt cua chum sang mau

vang hay thay bang anh sang mauo khae”

3. Tim hi¢u dién thé ham phai dat vao gitra andt va cator dé lam triét ticu

dong quang dign?

4. Tim s6 photon dap vao mat cator trong mot phat.

5. Tim cuong do dong quang dicn bdo hoa trong truong hop hicu suat

lugng wr la H = 90%.

Bai giai:
Che: A = 1,8%V; A =10.589 pim:
P =0625W; 11 =9%

Xac dinh: Ao = 7; Vauax = 7 U,
N =7 by =7
Phan tich:
Day 1a loai toan vé hién twong quang dién. Chi cin ap dung linh hoat cac
cong thire da néu va cac cong thue da duoe suy ra wr do. chang han nhu:

: mv, he
ey - A
2 /.
i : n . E, ; P
Hicu suat luong tu: H N viin =~ N -
i & .

Khi tinh todan bang so. can chuyén doi cac don vi cua cac dai luong da
cho trong dé bai vé don vi SI (dic bi¢t luu v chuyén doi tir eV sang ). Vé
két qua thu duoc, ¢ thé nhan a6t 1a A ¢o tri s6 khoang vai eV: vy, O tri SO
tr 10°m/s dén 10%m/s. Uy, ¢o tri SO o von....Ngoai ra dé bai ¢o the yeu cau
x¢t kha nang xay ra hi¢n tuong quang di¢n, khi do chi can tim A, va so sanh
no voi A.

Griai

I Tacorh = }I VoI A 1.89¢V - 1.89.1.6.10 ")

a

Suy ra: 2o = 6.57.10 "m - 0.657 pm.
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\p dung cong thuc Anhyil A

2 [ be
\m

Lheo cong thire Anhatanh. to thiy muon tinge van toe cue dai cua electron

SUY rate. .

thoat khoi catot phai thay anh sane mau vane bing anh sang ¢o buoc song
nho hon (tr lue dén tim chane hany

3. Muon lam triét ticu dong quang dién th ta phai dat vao gilra anot va
catot mot hicu dién thé ¢o do lon U, ma

7 ]

mv h ¢
el = =S hgy e TLA
. 1/ he )
= [ by iy :"\ = 1. lx“\
e i\ A

4. Ning luong cua cham tia sang chicu vio catdt trong mot phat:
A=PIs 31.3)
SO photon ddp vao trong catot trone mot phat
N = M =1.178.10™"
£ he
5. 86 ¢ burt ra khoi mat catot trone mot phut hang:

H= 2 5n=NJ4 = 1.06.10

¥

Luong dicn tich am chay tir catdt sang andt trong mot phat: g = ne
4 ne
! L
Dip s0: 7, = 0.657 pm: Vo, = 2.72.10°m/s.

Uy L48eVIN - 1L178.10°" hat: Iy, = 0.2826A

Cuong do dong quang di¢n bao hoa 1., 0.2826 A
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C. BAI TAP TU GIAI

32.2. Khi chiéu buc xa ¢6 bude song A = 0,405 pum vao bé mat catot cua mot

té bao quang dién, ta thu duoc dong quang dién bdo hoa co cuong do i,

C6 thé lam triét tiéu dong quang dién nay bing mot hiéu dién thé him ¢6

do 1on bang 1,26 V. Hiy xdc dinh
a. Van toc ban dau cue dai cua électron quang dién trong thi nghiém.
b. Cong thodt cua électron dor vaoi kim loail dung lam catot té bao nay.

¢. Gid st et moi photon dap vio catot [am bit ra mot électron (hiéu sudt quang
dién 100%), ta do duoc i, = 49mA. Cho: h =6,625.10 "I sie = 1610 "C;

i § . . a i T - . ’ 2
m=9110 "kg,c=3.10'ms ' Xic dinh s6 photon dip vio catot trong moi

giay.

d. Cong sudt cua nguéon bire xa (cong sudt nguon bie xa duoc chuyén

hoan toan thanh cong sudt cua chum sing chiéu vao cator).

Pap so: a. v, = 0,66. 10°m/s). b. A =18eV;
c.n23.06 10":d. P=0,15W.

32.3. Mot té bao quang dién ¢6 catot duoe lam bang asen ¢o cong thodt bang

5.15¢V. Chiéu mot chum sdng don siac bude song 0,200pm vio catot va noi

té bao quang dién véi nguon dién mot chiéu. Cia mor giay, catot nhan durge

niang luong chum sdng bang P = 3mJ. Khi dé cuong do dong quang di¢n

bio hod la1=4,5.10""A. Hay xdic dinh:
a. So photon dén catot trong 1 gidy.
b. So électron bi bét ra khoi catot trong 1 giay

¢. Nguoi ta goi hiéu suat luong tr cua & bio quang dien [t ~o giira ~o

¢lectron bi bét ra so voi s6 photon bi hiip thu trong cung mot khoang thon

gian. Cho biét: dién tich nguyén to ¢ = 1.6.10 "C, h = 6,625.10 "

),

¢ = 3.10° m/s, khéi luong cha électron m = 9,1.10 kg Hi¢u sudt luong

tr cua té bao quang dién trén [a bao nhicu ?

Pap so: a. n_=2.R81.10" hat;
b. n; =3,02.10" hat; ¢. H =0,93%

D. BAI TAP TRAC NGHIEM

32.4. Hién tuong ndo dudi diy khong thé hién tinh chat hat cia anh siang:
A. Hién tuong phat quang.
B. Hién tugng quang dién.

C. Hién tuong tdn sac tao thanh quang pho hén tuc c¢ia danh sing trang.

D. Hién twong tao thanh quang pho vach cta nguyén tr hydro .
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32.5. Cho cdc dung cu 1)y den ong 21 quang 1o 3) pin mdt troi. 4) role quang
dicn. Hién tuong quang dicn khong dung trong dung cu nao?

T L B. 2.4 C 1. D.1; 3.

32.6. Quang pho cta cdc den huynh quang phit ra thuoc
A quang pho phat xa.

B. quang pho lién tuc.

(" quang pho hap thu.

> quang pho vach hdp thu tren nén quang pho lién tuc.

32.7 Nguvén tac hoat dong cua quang tro dua vao
A hien tuong quang dién.

B. hi¢n tuong quang dién trong.

€ hien trong quang dan.

D hien tuong phat quang cua cac chit ran

32.8. Chon cau SAI trong so cic cau dudi day.

A. Pin quang dién 1a nguon dién trong do quang nang duoc bién doi truc
tiep thanh dién nang. Pin hoat dong duva vao hién tuong quang di¢n
trong xay ra bén trong chat bin dan.

B. Cic quang trd ¢ thé dung thay t¢ bao quang dién trong cic mach diéu
khi¢n biang tin hi¢u dnh sing. Khi duge chiéu sing thi dién trg cia
quang trg giam manh lam tang dong dién & mach diéu khién.

C Trong hién tvong quang din, moi photon cua dnh sing Kich thich duoc
hap thu sé giai phong mot ¢lectron lién két thanh électron dan. Céc 16
trong tao thanh ctiing tham gia vao qua trinh dan dién.

D Bude song cha anh sang co the giy ra hién twong quang dan ¢ mot chat
goi la gigi han quang dan cua chat do.

32.9. Kim loai dung lam catot cua mot t¢ bao quang dién ¢6 gidi han quang
dién 1a 2 = 0,55um. Hiéu dien the gitra anot va catot té bao quang dién
nay bang U = 60V thi
A. cong thodt électron cta kim loai dung lam catot la A =3,61.10 7).

B. cong thoit électron cua kim loat dung lam cat6t [a A =226 eV,

C. khi chiéu sing bang dnh sing ¢6 bude séng A = 0,55um thi vin toc
cua ¢électron khi dén anot [h v =21,1.10" m/s.

D. khi chiéu sing bang dnh sing ¢6 bude séng 2° = 0,50um thi dong
nang cta électron khi dén anét bang 39,75.10 ).

32.10. Hiéu dién thé gitra anot va catot cua ong Ronghen la U = 12,0kV.
Bude song nho nhat A, cua tia X do ong Ronghen do phat ra sé la
A R =2, 18,10 1w, B 7. =10410"m

“min

C. A, = 10410 "m. D A= 1,04 10 m

min
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32.11. Chon cau sai trong so cic cau dud day:

A Anh sing lan quang phit ra khi cic tinh thé duoe chiéu sing thich hop
¢O budge song lon hon bude song cua anh sang Kich thich

B. Su phit sing cia cic tinh thé khi duoce chiéu sing bang dnh sdng <6
budc séng thich hop goi 1a s huynh quang. Anh sing huynh quang
con ton tan [au sau Khi tat nguon anh sang Kich thich

C. Su phiit sdng cua cic chat khi duoc chicu sang thich hop got 1a su phat
quang. Tan s6 cta anh sing phat quang nho hon tan s cua dnh sdng
Kich thich.

D Cic phan tng hod hoc xay ra dudi tic dung cua dnh sing nhu phan g
quang hop goi [a phan tmg quang hod.

32.12. Ket qua tinh nao dudi day Lo sai.

A. Tia gamma ¢6 niang luong 0,41MeV thi ¢o tan s6 f = 10" 'Hz.

B. Photon tia X ¢6 nang luong e = 19.86.10 " Jthicoé m =2.2.10 “kg.

C. Photon cia dnh sdng nhin thily ¢6 bude séng 2 = 0.7um ¢é nang luong
bing 1.77¢V.

D. Séng vo tuyén ¢6 bude séng 2. = 10'm thi ¢é dong luong p = 6,6.10
kg.m/s.

32.13. Dung dich fluoréxin hap thu dnh sing ¢o bude song A = 0,45um va
phit ra anh siang ¢6 bude song A7 = 0,50pum. Nguoi ta goi hi¢u suit phiit
quang 1a i so gia nang lwong cua dnh sdang phat quang va nang luong cua
dnh sing hip thu trong cung thot gian.

A. Ncu hi¢u sudt phat quang cua dung dich fluoréxin la 75% thi ¢6 67.5%
0 photon dad hap thu din dén su phat quang.

B. Hi¢u sudt cua qua trinh hap thu va phat quang 14 90% .

C. Néu hieéu sudt phat quang cua dung dich fluoréxin 1d 75% thi ¢6 75%
SO photon di hap thu gay ra su phat quang.

D. Hi¢u sudt cua qua trinh hip thu va phat quang [a 1.1,

32.14. Mot quang trar ¢6 dac diém

A. Dién tro tang khi nhiét do tang.
B. Dién tro giam Khi nhiét do tang.
C. Dién trd tang khi bi chicu sing.
D. Di¢n tro giam khi bi chi¢u sing.

v
L=
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Chu dé 33 MAU NGUYEN TU BO
VA QUANG PHO VACH CUA HYDRO

A. PHUONG PHAP GIAI TOAN

Ciae ban todn trong phan nay nham gian quyet cic vin deé sau

+Tren co sd e tien dé cua Bo (tien dé vé trang thai dung, ticn dé vé su
hap thu viubie xa nang lwong cua nguyén nr) cung vai he qua cua no de
xde dinh cde gid tr nang luong ung vai cac mue va nang luong cua bue xa
photon phit ra rong cic chuyén don gitta cde mire do

+ Tinh todn ban kinh quv dao bén ngoa: r=n7r,  (vair, = 05310 m)

+ Xice dinh van toc cua ¢léctron trén quy dao, trong do lue Culong dong

o , _ e mvo ’
vai tro Iue hudong tam: F =F, = k= = —— =mrw".
r r
.. P S i he ) )
+ Xic dinh tin s6 bic xa: — =E, - E,
7.

nt
Trong trucomg hop nang liuong cua nguyén e hydro can o y:

: 13,6 ,  is _
E =——+ (e¢V) (n=1,2,3 goi la lwgng ur so)

I

n
+ Quang pho vach cua hydro gom nhi¢u diy xace dinh, tich roi nhau:

+ Bude song cua pho: 7. = ¢/f

+ Nang luong 1on hod khi nguyén tr ¢ trang thin img vor mue nang luong

thir n duoge xic dinh bing: \E = E - E, = -E, = hf;

B. BAI TAP MAU

Thidu 33.1
Nang lwong cua quy dao dioig thie n trong nguyeén te hydro duoe tinh b

G o3 . -13,6 ; c _ oy s .

hé thiee: E, = —='— (V) (n la so nguyén). Khi électron chuyen e quy
n-

dao ¢ mitc cao hon vé e 1= 2 s¢ phdt bice xa trong ddy quang pho

Banme. Xdac dinh hai bucc song eior han cua day nay.
Bai giai:

13,6

. Cho: E = —5— (¢V).n=2.

Xdcdinh: A, =?vi A, =7
Phan tich:
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Khi nguyén tir hydro chuyén tir trang thdi dimg c6 nang luong E,, sang
trang thar dimg c¢6 nang luong E, (véi E > E ) thi nguyén tr phdat ra mot
photon ¢6 nang lugng ding bing hicu E,_ v6i E, :e=hf =E_ - E_ Vdaif
la tdn s6 cua séng dnh sdng tng voi photon dé. Luu y rang khi ta xic dinh
duoc tin s6 birc xa ta ¢6 thé xic dinh duoc bude séng can tim.

Khi chuyén tir mic ning lugng n > 2 xuéng mic nang luong n = 2 thi

nguyén tir hydré phit ra photon c6 bude séong duoe xidce dinh bot:

hi=2fag _E =136 2 - L)W
A : L2% nt)
. h.c
/"u = o g Pa0 1 1 “7I
-19 ..
[13,6.1,6.10 [22 af )|
Budc song gioi han dudi khin =3 la:
R 22 h.c ; B =6,57.10 'm = 0,657um
18.6.1.6.107" ( = |
2 3¢ )
Budce song gidn han trén khi n =« la:
A= .1 : -=0,365um
13,6.1,6.107" [ > -0
\ 2 )
BDadp so: ., = 0,657 um. 2" =0.365 pm.
Thi du 33.2

Xdc dinh ban kinh quy dao heong te thir nhat cua nguyen ue hvdro va van
toc cua electron trén quy dao do?
Bai giai:

Cho:n=1

Xdcdinh:r,=7%; v, =7

Phan tich: Theo gia thuyét clia Bo, bian kinh r cia quy dao luong tur trong

‘nguyén tir duge xdc dinh bdi diéu kién: mvr = n. 2h— (1),
n

trong d6:  m: Khoi lugng cua electron
v: vin toc cua electron
n=1, 2,.1a s6 thir tur cua quy dao luong tur
h =6,623.10 *J.s 1a hing s6 Planck
Vi hat nhan nguyént tr hydré mang dién tich +e nén khi chuyén dong
trong nguyén tu hydro electron mang dién tich —e s¢ b1 hat nhan tic dung
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2
1 - . ] - # - / - e L] - - - -
len 1o mot ue hit Culéng ¢ do 1on bang: F = k.—. Chinh luc hut Culong

r
oy dong vai trd nhu lue hudng tam gir cho electron chuyén dong tron trén
T . , . .omv’ e’
gquv dao lrong tr xung quanh hat nhan, nghia la: — =k. —
r re
e’
hav nmvr = k. — (2}, T cac phuong trinh (1) va (2) ta suy ra van toc cua
v
- - > ’ - 27[62
clectron trén quy dao luegng tu thar n bang: v =K. F
n

P " N s h
v bin kinh cua quy dao thi n sé bang: r=n. ———— (4)
2nmv

Thay k = 9.10% h = 6,623.10 %J.s; e = 1,6.10 °C va m = 9,1.10 *'kg vao

cie cong thire & trén ta s€ tinh duge vin toc cia electroon trén quy dao tha

nhat (n = 1) trong nguyén tir s& bang: v, = 2,2.10°m/s

ban kinh cta quy dao leong tr thi nhat s& bang: r, x 0,53.10 ’'m

Pdp 56> v, =22.10°m/s; r,=0,53.10""m

Thi du 33.3

Xac dinh nang lheong toan phan cua electron trén quy dao thit nhdt trong
nguven ne hydro?

Bai giai:
Cho:n =1

Xic dinh: W=7

Phan tich: Nang luong toan phan W cua electron trén quy dao thir nhat trén
nguyén tr hydro sé bang tong so dong nang W, cta electron chuyén dong
trén quy dao luong tir quanh hat nhan mang dién tich +e: W = W, + W,

Vi hat nhan nguyén tir hydro mang dién tich +e nén khi chuyén dong
trong nguyén tr hydro electron mang dién tich — ¢ s€ bi hat nhan tic dung
- - A - - - - - - e‘. ” -
Ién n6é mot luc hat Culong ¢6 do I16n bang: F = k. —. Chinh luc hiit

%
Culong nay déng vai tro nhu luc huéng tam gilr cho electron chuyén dong
mv* e’
s A . & X i A ~ - Y s
tron trén quy dao luong tir xung quanh hat nhan, nghia [a: — B k. 2
mv? e’

nén dong niang cua electron trén quy dao luong tirbang: W, = > =k. ol
r
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Mat khice ta da biét dién th trong dién truomg gy bai dién tich g = +e¢
) : P : : q e ,
nhtmg dicm cich dé6 mot Khoang r bang @ = k. = =k - Do do suy ra
r r
thé nang twong tic W, gitra hat nhin mang dien tich +¢ van electron mang
dien tich - e chuyén dong tren quy dao luong nr¢o ban kinh r s¢ bang:

i
3 -

. e : ; ey
W = —<®=-k.-— vinang luong toan phin cua electron ~¢ bang:
r
2 2 2
: ' : e e e
W=W +W,=k — =k =-k.
2r r 2r
Nang luong toan phan cua clectron la mot dar luong am ¢o gid tri tuyct
doi bang dong nang cua chinh no khi thay ban kinh r = n. o va vin
mv

ox
7. 4 . 2ne” . .. P ; "
toc cua clectron la v = k. — vao biéu thire nang luong toan phan cua
n

clectron ta s¢ tim duoc: W = - _l'EL_:?f‘.‘;T_Q__‘_ : -1_:, . Nhu vay nang luong toan
h° n’ '
phan cua electron trong nguyén tr hidro ¢6 do 1on t I¢ nghich var binh
phuong c¢ic o thit tr cua quy dao luong i ( 1: ).
n
Khi thay k =9 10" h = 6.623.10 “J.s; e = 1.6.10 "Cvam=9.1. 10 "kg
vao cic cong thire 0 trén ta s€ tinh duoc nang leong toan phan cua electron
trén quy dao leong tr tha nhat (n = 1) trong nguyén tr hidro bang:
W, =-2210"1x-1375V
Pdp s6: W, =-22.10 ") = =13,75¢V

Thidu 33.4
Tinh buoc song cua heong ne dnh sang do nguven te hyvdro phat ra khi
electron trong né chuven doi tie quy dao hiong ne thie hai wng vai nang licong
W, = =338\ sang quy dao hamg ne thie nhar wnge vor nang hemg: W, = ~13.55¢1
Bai giai:

-

Xic dinh: 2 =1
Phan tich va giai:
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Khi electron trong ngun _ notr quy dao tng véi nang
luong W, sang quy dao frong o the phat ang vor nang luong W, thi
neuven ur phat ra mot hrong tir dnh <ang <o nang lvong hf bang:

hf = W, — Wy = 10,17 ¢V
Frong do tan so anh sang § hen e van bude ~ong anh sing boi hé thic sau
day

(= S (véic=310"mA)

/
[ir nhitng hé thie trén ta tinh dvoc bude song A cua luong tr anh sdang
h.c

e 21,2210 'm
W,

¥

phat ra trong truong hop nay bang 2

Pdp so: » ~ 1,22.10 'm
C. BAI TAP TU GIAI
33.5. Ba vach ¢o6 bude song dar nhat trong diy Laiman cua quang pho hydro

la 2, =0,121568um; 2., - 0.10257um; 2, = 0,097541um .

a. Khi nguyén tu hydro bi Kich thich sao cho électron chuyén 1én quy dao
N. Xdc dinh ¢dc buace xa ma nguveén tr co thé phit ra tmg vdi nhimg
vach trong day Banme.

b. Cho hang so Plang h = 6.625.10 " I.s; van téc dnh sdang trong chén
Khong ¢ = 3.10"m/s. Xiac dinh nang lvong photon irng véi cic bic
Xa tren.

BPap so: a. Vach do H, va lam Hy:
b.e,=304.10"J. € =4.09.10"J.
33.6. Vor nguyén tuhydro thi ban Kinh quy dao Bo trong cung 1a
r,=0,530.10 ""m.

a. Bian Kinh quy dao Bo thir 2 vi thae 3 cua nguyén tir hydro la

b. Vin toc cua électron trén mor quy dao do la

Pap so: a. r, = 2.12.10 "m; r;=4,77.1 0 "m
b v, = 1,09.10°m/s; v, = 0.730.10°m/s
33.7. Budce song A cua cic vach trong quang phd hydré ¢6 céc gid tri sau:

Vach thit nhat cua ddy Laiman 2, = 0,121568 um; Vach H, ctia diy Banme

hp = 0656729 um; Ha vach dau cita diay Pasen la: A, = 1,.87138um;

Jo = 1.2801pm. Xdc dinh do dai clia bude séng A, cta vach quang phd Hy

ddy Banme (bire xa phat ra khi ¢lectron tir quy dao ¢d nang lwong E, vé muc

E,).

Pap so: i, = 0,43405um (Hy)
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D. BAlI TAP TRAC NGHIEM
33.8. Su chuyén trang thdi ndo sau diy trong nguyén tr hydro hap thu photon
O tan s6 cao nhat?
A.n=1dénn=2 Bn=2dénn=1|
C.n=2dénn=6 Dn=6dénn=2
33.9. Goi r la ban kinh quy dao Bo thi quy ludt tang ban kinh gita cic lop K.
L,M,N..Ia
A. tang theo r*; B. tang theo r';
C. tang theo 1/r*; D. tang theo n” (véi n 1a cic so tu nhién)
33.10. Goi A, va A lan luot la hai bude séng tmg véi har vach H, va H, trong
ddy Banme. A, la budc song cua vach dau tién (vach ¢6 bude song da

nhat) trong ddy Pasen. Gilra A, , Ag va A, cé moi lién hé theo biéu thirc

Ay AL A A e A,
C. A =Ag + Ap. D. A, = Ay — Ap.

33.11. Cho biét r,= 0,530.10 ""m. Béan kinh quy dao Bo thd 2 va thir 3 cua
nguyén tir hydré trén moi quy dao dé la
A r;=21210"m; r; = 47,7.10 m.

B.ry=2,12.10"m: r3=4,77.10 "'m.
C.ry=2,12.10°m; r3=4,77.10"m.
D.r; = 1,06.10"m; ry=1,59""m.

33.12. Cho biét r,= 0,530.10 "m. Van toc cua électron trén quy dao Bo thur 2
valla
A v, =272.10"n/s; vy = 1,82.10°m/s
B. v, = 1,09.10°m/s; v = 0,730.10"m/s
C. v2 = 1,19.10"m/s; v; = 0,533.10"“nv/s
D. v, = 1,54.10°m/s; v3 = 1,26.10°mvs.

33.13. Biét cdc budc séng trong diy Banme la vach do A, = 0,6563um,
vach lam Ap = 0,486 1um, vach cham A, = 0,4340um va vach tim A, =
0,4102um. Bude séng cua vach quang phé tha nhat trong diy Pasen ¢
viing hong ngoai sé la
A Ar=12811um. B. Aig = 1,8121um.

C. Lig=1,0939um. D. k= 1,8744um.
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3314 Tu bicu thue tinh nang Tuong cac quy dao dung
y 13,6
i E = —-

n-

cua nguyeén tr hydro

eV, n la «o tir nhién chi cic so thu tu cac muae nang luong.

Ning lrong img vor quy dao dimg M s¢ la

A. Ey = ~13.6eV. B. E, =-34eV.
L. Ey=~138Y, D, E,;= -05¢eV.
33.15. Tu bicu thue tinh nang fuomg ciac quy dao dimg cua nguyén wr hydro
fa E, 13’6 eV. Vach Hy trong quang pho nhin thiv ¢ day Banme co
n-

budoe song Ay = 04861 um tmg vor dich chuyén cua électron tr quy dao
dimg ndo vé quy dao L.

A.P—= L. B.M > 1. C.N>L. D.O—-L.

33.16. Cho h =6,625.10 “Js vivc = 3.10'm/s, nang lugng cta photon tng v
budc song A =04 1um ¢ la
A E = 4,85.10"J.

B. E =303 eV.
C.E =4,85.10 ©J.

D. Ca A va B déu dung.
33.17. Biét cic budc song trong diy Banme la vach do 4, = 0,6563um,

%
(=

vach lam 2 = 0,4861pum. vach cham 2,

—

= 00,4340 pm va vach tim
2, = 0.4102um. Tim budc séng cha vach quang pho tha hai trong diy
Pasen ¢ ving hong ngoar Chen dip an dang:

A. A= 1,281 1um;

B. 2= 1.8121um.
C. A= 1,0939um:;

D. 2, = 1.874dum

Pl VI 12 205



Chuong Vlli
VAT Ui HAT NHAN

L TOMTAT LI THUYET
1. Cau tao cua hat nhan nguyen tu:
+ Ki hi¢u: *X; Dien tich hat nhan: + Ze

(trong d6 gom ¢6 A nuclon, vor Z proton va N = A -~ Z notron)
+ Kich thude hat nhan: R = R, A™ (R, = 1,2.10 " m = 1.2fm)
+ Cic nguyén tur co hat nhan ¢é chira cung mot so6 Z proton, nhung <6 so
notron N khic nhau gon o dong vi.
2. Don vi khoi luong nguyeén turu

hay 1u = 1,66055.10 ZTI{g (m, = 1,0073u. m, = 1,0087u)

 AMEVI® = e

931,5

' 3. Hé thite Anhxtanh: Mot hat ¢6 nang hrong thi ¢6 khor luong trong tng

|

i

| ]

| lu= - khai luong cta déng vi nguyén tir cacbon '2C (don vi cicbon)
‘ 12 ' =il '

!

|

vanguoc lai, hai dai luong nay luon ti 1¢ van nhau var he so u 1¢ bang ¢

;

1

1 E = m¢®

| = Vi mot hat ¢6 khoi lvong m thi:
. +Dong luong: p = ymv

|

+ Dong nang: W, = (y - 1)mc¢”

'+ Nang luong toan phan: W = m¢” + W= mc”
| , 5
i O
\ o
Vi hat photon: v=c.m=0
hc « 7 . h *
=>W=W,= —}—rzm CT vap= }— =mc

4. Nang luong lién két cua hat nhan: |
Luc twong tac gitra cic nuclon goi [ luc hat nhin (tvong tac hat nhan hay |
con goi la twong tic manh)

* Do hut khoi: khoi luong hat nhin luon nho hon khoi luong cta tong cic
nuclon tao thanh hat nhan dé.
Am = [Zm +(A - Z)m, — m( ,\ =m,- m >0

Am=[Zm +Nm - m]=m,- m>0
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w1 tong Khot luong cur coc neclon e ré dimg yén truoe Kb o |

tharh hat nhan, m khor leonge hat ahan o0 > mo my khoi luong proton, |
m = hhot luong notron
Nang lwong hén ket hat ahan L nong lrong 101 thicu can thiét phai
cung cap dé tich cic nuclon no dvoc do bang tich cua do hut khoi lwong |
vl thita so ¢ W =|Zm =\ Zim m( X )¢ = Ame” !
- % Phan ung hat nhan !
Phan (g hat nhan 1 qud tinh bien dor cua ciae hat nhan, chia thimh ha loan:
Phan tmyg hat nhan ue pha
| Phan tmg hat nhan kich thich
- Cic dinh luat bao toan trong mot phan tng hat nhan:
= Bao todmdigntich: Z, + .= 2.+ £, |
| = Bao toim nuclon (s0 Ay A+ A= A+ A, |
- Bao toan nang luomg toan phan. k= const
= Bao toan dong lugng: P = I,
i Nang luong phan tng hat nhan: Q = (m —m )¢ 20
| (néu Q> 0 tod nang luong vi Q < O thu nang huong)
6. Hicn tuong phong xa: Phong xa I hien tong bicn doi hat nhan, wr phat.
' ngau nhién.
- So hat nhan phan rd cta mot nguon gram theo ham so ma:
| N=N¢ " =N2"
C N, LN, so hat nhan ban dau vi tai thon diem tva 2 Fchang so phong xa
| ~ Hoat do phong xa ¢6 g tre bang <o hat nhin phin ri trong 1.
| H=iN=Hge " =H2" (H,=NA)
- Don vi: Becoren(Bq). Curi (Co 1€ = 3.7.10"Bg = do phong xa Iz Radi
— Chu ki bdn 1d: 27T, = In2 = 0.693 (sau mot chu K bian rd T so hat nhan
phong xacon la 1/2 sé ban dau N v = T = 0,692
Cac dang phong xa chinh (quy Tuat dich chuyén phong xay: |
~ Phong xa o that nhian con tui har 6 trong hang tudn hoan so vor hat nhan |
L ome) X - X OY » He |
~ Phong xa 3 (hat nhan con nen 1o so var hat nhan me.

¥ |

.3 X » \'. \’ T ‘I {) TR T
— Phong xa 37 (hat nhan con lui 1o so vor hat nhin me):

Ay \ 0o- g
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— Phong xa y: Su phat tia y thuong xay ra sau phan (mg hat nhan tu phat |

hodac kich thich: X X «y
7. Nang luong hat nhan: Xét phan img: a+b —» ¢ +d
* Phan ung toa nang luong: khi khoi lrong cua ciac hat ban dau lon hon khoi
luong cha cac hat sinhra: mg>m = m, + m, >m_+m,

Nang luong toa ra trong phan iing 1;1: E=(m, - m)c >0 Phan (ng toa
niang luong néu cdc hat san pham ¢é nang lugng lién két 1on hon cac hat ban |
dau. va nang luong toa ra bang do tang nang luong hién két. Hai loai phan
(rng toa nang luong:

" - Phan tmg phan hach: Cic hat nhin rat nang (U, U, Pu.,,...) bit notron
cham va phan chia thanh cic hat nhin trung binh.

— Phan tmg nhiét hach: Cic hat nhan nhe nhu D2, T3, tong hop thanh cic
' hat nhan nang ¢ nhiét do cao.

1H+ 3H = jHe. hoic {H+ jH = jHe

i . 4 . . A
H+?H = 3He. 3H+3H = }He + ;n hodc {H + jLi = 2(3He)

* Phan tg thu ning luong Khi:

m,<mhay => m,+m, <m_+m,
' Nang luong hip thu vao: E = (m — m,)c” < 0. Phin tng thu nang luong |
khong thé tr nd xay ra ma phai cung ¢ap cho cic hat a va b (hodc cho cac hat |
dan a va b dimg yén) mot dong ning K > -E. Gii ui K, tor thicu goi la |
| I]gll’U‘lll_ phan ung. Dudi nguong ﬂ.l} plmn lI'IlE Khong thg \.1\ ra.

1. PHAN LOAI BAI TAP

Chu dé 34 HE THUC ANH - XTANH
TINH CHAT VA CAU TAO HAT NHAN

A. PHUONG PHAP GIAI TOAN

I. Bai todn vé hé thic Anh-xtanh la bai todan giai vai ciac dai hrcmu tuong doi |
tinh: dong luong tuong doi tinh, nang luong tuong doi tinh, dong ning
tuong doi tinh...Vi vy qua trinh tinh todn can cha y dén cdce dir kién cta bai
todn. Vai cic hat vi moé ¢o vin toc ¢d 0,01¢ thi co hoe Newton khong con
nghiém dang, viy nén trong cic cong thire tinh cic dai lugng can ¢o thia so |
1

[

¢’

bién d6i Loren Y=

Vl
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(Luu v: Mot hat ¢o nang Tuomyg thy co Bhor lvong twong tmg va nguoce lai, |

har dan lwong nay luon t e von nhan vaén he so e lé bang ¢ W =mce”)

Vor mot hat ¢d khor leong m thi

+ Dong hrong: p = ymn
+ Pong nang: W, = (v - Timc
: , me*
+ Nang luong toan phin: W =mce + W, = s
| v
(k=
V¢
Vai hat photon: v=c.m =10)
" . he . . h >
='W = \\_! = =EMCe vap=s —=mc
/ A

2. Bin toan ve tinh chat va cau tao caa hat nhan thuong yéu cau chiing ta xdc

- dinh Khot luong, dién tich... cua cdc hat nhan thong qua moét so dir kién cho

trrde nhu so AL so Z. Khi giai todn phan nay c¢an cha y don vi khoi Iugng trong

vat I hat nhan ¢o thé su dung kg hoac u nhung phai ¢6 hé s6 chuyén doi:

lu = 1,66055.10 %" kg hoac ¢6 thé sir dung don vi MeV/c® v6i hé s6 chuyén

| doi: IMeV/e? = 1/931.5u.

Ngodi ra d¢ gidi nhanh cdc bii tap trong phan niy, cidn nam chic cdc cong

- thire, cau tréc hod cua cic nguyén 1o theo bang tudn hoan cdc nguyén t6 hod

hoc. con phai ghi nhd mot <6 hiang s6 thuong gap trong qua trinh giai todn:

' Dién tich nguyén to: q. = -1,6.10 C

Khot luong éléctron: m, = 0,00555u

Khot lvong proton: m, = 1,0073u

Khor luvong notron: m'” = 1,0087u

S6 Avogadro :n, =6,02.10"'mol '

Hang so Plang :h=6,625.107)s

Néu dé bai khong néi rd khor hrong hat nhan, ta ¢6 thé 1dy gén ding bang s6

- khéi ciia né (¢6 thé sir dung cong thite gan ding: néu x <<1 thie™ =1 - x).

B. BAI TAP MAU
Thi du 34.1

Chimg nunh rang: nang himg lien két cria hai nhan AW t lé voi do hut khoi
ltiemg Am ctia hat nhan trong phan tmg hat nhan, nghia la: AW = Am.c® (véi ¢: la
van 1oc anh sang trong chan khong). Ap dung tinh nang heong lién két ciia hat nhan
He'\ . Cho bict nang hiomg W licn hé vii khoi liomg bang biéu thie: W = m.c?;
My, =400387u; m, =1.00814u; m, = 1,0089%
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Bai giai:

Cho: W =mc: M =4,00387u
m,_=1,00814u; m = 1,00899u

Xic dinh: AW =7
Phan uch.

Xét mot hé hat nhan bat Ki ¢o so nuclon gom Z proton va (A - Z) notron,
Gia st W, la nang luong ctaa hat nhin cor nhu mot hé toan bo. con W la
nang luong cua hé cic nuclon da duoc tach ror ra xa nhau. RO rang [
W. > W, bai vi muon tich roi cic nuclon trong hat nhin nguven nr ra xa
nhau thi ta phai téu ton mot nang luong goi [a nang luong lién két cua hat
nhan bang:

W =W, - W, Theo diéu kién ctia bii todn ta c6: W, =m ¢’ v W, = m,.c’

Trong d6 m, 1a khoi luong cha hat nhan, m, 1d tong khoi luong cua cic
nuclon da duge tach rai ra xa nhau. Do dé: W, - W, = (m, -~ my).¢”
hay: AW = Am.c® Vi W. > W, hay AW > (0, nén tir hé thie trén ta suy ra
Am =m, - m, > 0 hay m, > m,. Nghia Id khot lwvong caa cic hat nhan pha
nho hon tong khot luong cua cic nuclon tao thanh hat nhan. Theo dinh nghia
dan leomg Am duoc goi [a do hut khor lvong cua hat nhan. Nhu vay heé thue
trén chimg 1o rang nang luong lién ket cua hat nhan AW 1 1¢ vér do hut Khoi
lwgng cua hat nhan Am trong phan tmg phan hoa hat nhan do.

Theo phan tom tat 1 thuy¢t, cong thic tong quat dé tinh nang luong hén
ket cua hat nhin 8¢ ¢o dang:

AW = m.c® = {Z.m, + (A - Z)m, ] - Mi.c*

Trong do M 1a khor luong cua hat nhian vace 1o vian toc cna danh siang trong
chin khong. Bor vér hat nhin cua nguyén tr He, gom ¢o 2 proton va 2
notron, nang luong hén két cua no sé bang:

AW = [(2.m, + 2.m,) - M].c°
Thay cdc gia tri vao bicu thue cua AW
= AW = 4,54.10 'J ~ 2.84.10°eV = 28,4 MeV
Pap so- AW = 28 4 MeV

C. BAI TAP TU GIAI

34.2. Tan thon diém ban dau ¢o 1.2g 7 Rn - Radon i chat phong xa ¢o chu ki
bian ra T = 3.6 ngay. Tinh 6 nguven tr “2 Rnocon L sau than grant = 14T

Pap so- N = 2.056 107
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34.3. [0t phong xa 5 1 dune tronge v ¢ e chu ki ban rd T = 8 ngay. Lice diu ¢6

Y 4 |

m = 200¢ cht nay. Hor <ot = 24 ngay con lan bao nhiéu?
Pap so: m, = 25¢
3.4 Ntota nhien o6 kKhot lrone nguven tem = 14.00666u va gom hai dong
vi chinh 1t N, (¢6 Khoo Tirong nguven trm = 14.00307u) va N (¢o Khon
lrong nguyén wr mo Bict N, chiem 99.64% va N . chiegm 0,36% so
nguven wrtrong nito i nhicn, Xac dinh Khor leong m. cua N
Pap so: m. = 1500029 u

D. BAI TAP TRAC NGHIEM
34.5. Kich thuace gan dung cua hat nhan vao ¢d

A. 10 'm B. 10 "m C 10 "'m D 10 "'m

34.6 Tt ca cic dong vi cua mot nguyeén to déu ¢é cung

AL S0 proton B. so notron
. so nuclon D. nang lugng Lién két
34.7. So vai tong Khot luong cua cic nuclon, khor luong cua hat nhian
A Tdn hon B bing
C. nho hon D. dor khi I6n hon, doi khi nho hon

34.8 Ning lrong 1on - hou cua mot nguyén tr so vor nang luong Lién két cua

hat nhan thi

A lon hon B. bang

C. nho hon D. doi Khi lon hon, doi khi nho hon
34.9. Khi hat nhan o trang thi bén vimg. ~6 notron luén ludn

A1t hom so proton B. it hon hay bang s6 proton

C. nhicu hon o proton D. nhiéu hon hodc bang so proton

34.10. Sir dung cong thie v¢ bin kinh hat nhan r = 1,23.10 . A”m (A la so
khot), hay cho biét ban kinh hat nhan ” Pb lon hon bdn kinh hat nhan

*7 Al bao nhiéu lan?

A. Hon 2.5 lan. B. Gan 2 lan.
C. Hon 2 lan. 1. 1.5 Hin.

34.11. Hat nuclon (tén goi chung caa proton va notréon trong hat nhan) tir hat
nhan ndo trong cic hat nhan Liti, xénon va urani bi bt ra khé nhat?

A. Tu hat nhan ht. B. Tur hat nhan urani.
C. T hat nhan xénon. D. Tir hat nhan liti va urani.

34.12. Hat nhan nguyén te bitmuat “/Bi ¢6 bao nhiéu notréon va proton?
AL 2090, R3p: B. 83n, 209p.
C. 126n, 83p: D. 83n. 126p.
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34.13. Hat nhan nguyén tr chi ¢6 82 proton va 125 notron. Hat nhan nguyén
tr nay ¢6 ki hiéu nhu thé nio?

A. "'Pb. B. *Pb

C. .%Pb. D. % Pls

34.14. S0 proton trong 15,9949 gam 'O L4 bao nhicu?

A.7Z=482.10", B.Z = 6.023.10%.
C. 7 =96.34.10% D. 7 =14,45.10"".

34.15. Bon vi khoi luong nguyén tru bing
1 e i
A. — khoi lugng nguyén tur ox1.
16
B. khot luong trung binh cua notrén va proton.

~ 1 att 7 Py . a = n J - }
C. — khoi luvgng cta dong vi pho bién cua nguyén tr cacbon '2C

D. khot luong ctia nguyén tir hydro.
34.16. Bict khoi luong nguyén tr: my;, = 4,003; mo = 15,999, m¢ = 12,001
Tim két qua sai trong s6 cic két qua sau’

A. Trong lg cacbonic ¢6 0,55.10°" nguyén tr 6x1.

B. Trong 1g khi héli ¢6 1,5.10° nguyén tr héli.

C. Trong g khi oxi ¢6 188.10°" phan tr oxi.

D. Trong 1g khi cacbonic ¢6 137107 nguyén tr ox1.

Chu dé 35 PHAN UNG HAT NHAN

A. PHUONG PHAP GIAI TOAN

- Baitodn vé phuong trinh phan ing hat nhan, thue chat [a ba todn ap dung
cice dinh luat bio toan (bdo toan dién tich va bao toin so khor) dé xdc dinh |
khoi luong, hoidc s6 hat nhan dd phan ra. hoac chua phan rd tar mot thn
diém ndo do, thong qua phuong trinh phin tmg hat nhian. D¢ giai duoe cic
bai todn nhu vay. su can thiét dau tién 1a hoan thién phuong trinh phan
tng hat nhan, trén co s cic dicu kién cua dé ra va cic dinh ludt bao toan.
Cic kién thirc cin dé giai nhanh cic biu todn nay L

+ Phuong trinh phan tng hat nhan tong quar:

Al A2 Adp Ad

nX+ 7Y > 7;C+ 7D
+ Dinh luat bao todn dién tich: Z, +7Z.=7.+ 7,
.+ Bao toan nuclon (so A): A+ A=A+ A

L
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m N
M N,

Lir cong thire SO mol: n — 0 hat nhain N = n.N

+ So hat nhan phan rdctrong thor glan t, — v a:
\N o= NT \ - N {P.:': &."..—JJ
néut, =0 > AN =N (] IR

B. BAI TAP MAU
Thidu35.1

Cho cac phan ing hat nhan H ¢ ;)Na —» X + 3 Ne

T Ar

(! + X “)-kn LT
a Vict day du cdac phan ing do. Cho hict nguven e 5o, so khoi va tén goi
cua hat nhan X trong phan irng
h Tim nang lwong toa ra hay iufp thu trong cac phan wung do?
Cho-my — 10072761, m,  1.005S67u: m,, =4.0013506u; m(Na) = 22,983 734u;
miNe 19.98695u; m(Cl)— 36.956393u. miAr) — 36956889 u.

Bai giai:
Cho: Cho cac phan tmg:
mp = 1.007276u; m, = 1.00867u; m, =4.001506u:m(Na) = 22.983734u.
m(Ne¢) =19.98695u. m(Cl) 36.956593u;: m(Ar) = 36.956889 u.

Xac dinh: a. Vict pt: b Q=7 Q=7

Phan tich Day la bai toan co ban ve phan tmg hat nhan (xac dinh hat nhan ¢o

d.

DI

trong phan tng hat nhan sinh ra phan tng hoédc hat nhan dugc tao thanh sau
phan tmg) va tinh nang luong cua phan tmg. Truong hop phan irmg thu ning
luong thi dicéu do ¢6 nghia la muon cho phan tmg xay ra phai cung cap nang
luong cho cac hat nhan ban dau bang cach cung cap dong nang cho ching
ching han. Néu khong nhd duoc tén goi cua hat nhan tao thanh thi tra 1oi d6
la hat nhin ¢o nguyén tr Z va s0 khoi A. Can nhé duogc céc hat proton cling
nhu notroon va hat a. Dic bict chii v dén phép tinh bang s6 (vi khdi lugng
hat nhan ¢6 nhidu s thip phin). va khi tinh nang luong can ap dung véi
AM = 1 uthi AE = 931MeV. Ncu dé bai doi hoi tinh ndng lugng theo don vi
Jthidp dung leV = 1.6.10 "J.dodo | MeV = 1,6.10 " J.
Ki hi¢u hat nhian X phai tim la } X, ap dung cac dinh luat bao toan sb
nuclon va bao toan dién tich trong phan tmg hat nhan ta co:
Vorphanung (1): Aj=1+23 -20=4

Zi=1+11-10=2
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Vay hat nhan X la hat nhan cua nguyén tu heli: e
Véi phan ing (2): A; =1 +37 =37 = |
Z,=0+18-17=]
Viy hat nhan X Ia hat nhan cua nguyén tu hidrrd " Ho Nhu vy dang day
du cua 2 phan ung do la:
'H+ ®Na— }He+ ' Ne
SCL+ TH - 0 5 Ar
b. Ning luong toa ra hay hap thu trong phan tmg hat nhan duoc xac dinh boi
cong thire:  AE = (Mg - M).c”
Xét phan tng (1):
My -M =[m (H) + m (Na)] — [m (He) + m (Ne)] = 0.002554u > 0
Phan (mg (1) toa ra mot nang lugng bang:
AE; = (M, - M).c* = 2,378 MeV
X¢ét phan ung (2):
My-M=[m (Cl)+m (H)] - [m(n)+m(Ar)] =-0,00172u <0
Phan (mg (2) toa ra mot nang lugng bing:
AE, = (M, = M).c’ = 1,601 MeV.
Pdp so: a. 'H+ ®*Na - ! He+ 2 Ne
SCl+ T H-—> n+Ar

b. AE, = 2,378 MeV: AL, = 1,601 MeV.

C. BAI TAP TU GIAI
35.2. Hat nhan poloni (;,"Po) phéng xa o va bién thinh hat nhan chi (Pb).
a. Viét phuong trinh dién ta qua trinh phong xa va ciu tao cia hat nhan chi.
b. Ban dau miu poloni nguyén chat. Biét chu ki ban ra cua poléni la
138,38 ngay. Lay In2 = 0,693; In1,71 = 0,536. D¢ ti 1¢ gitra khoi luvong chi
va khoi luong p6loni con lai trong méu 1a n = 0,7, thi thot gian phan rd cia
mdau poloni nay la
Ddp 56: a. 5.°Po +; He »5° Pb;(Z=82;: A-Z=124).
b. t = 107 ngay
35.3. Trong mot miu quang urani ngudi ta tim thay ¢6 lan chi **°Pb cung
voi “U . Biét ring ti 1é tim thay chi *Pbva “"U la: ¢ 10 nguyén wr
urani thi ¢6 2 nguyén tr chi (cho chu ki bian rda T=4.5.10" nam). Xdic dinh
tuoi cta quing do 1a
Pap so- t = 1,8.10"nam
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354 Hat nhan titi T v dotis = D tham g phan dme nhiet hach sinh ra hat

N viemot hat notron Nac dih phaong tiinh phan tng nhicét hach.

1

Pap so: 1+ g & P '_",HL‘ s ol : &

J5.5. Rudon (5" Rn) 1 chat phone xa vor chu ki han rd t = 38 ngay dém
(mor ngay dém bang 24h Lo thor diem ban dau co 2.00 gam Rn nguyén

chat Xac dinh:
4. So nguvén tr 557 Rn o thor diem ban daw
b. So nguyén tir Rn con ku ~au thor gtan t = 1 5T
¢. Do phong xa cha luong 27 Ro noi tren sau thdn gian: t = 1.5T (theo ca
har dom vi Bq va Ch)
Pap so o N =542 107 hat: b. Nt = 1,91 107" hat.
¢. H=4,05.10"(Bq) = 1.10.10°C.

D. BAl TAP TRAC NGHIEM
35.6. Khot luong sO A vinguyeén tr o Z trong phan tmg hat nhan X))y

thay doi nhu thé nao?

A Ao A, Z > L+ 1. BA>A-1, Z->Z+1.
C. A A%l Z-9Z D.A5s A, Z =38 - 1

35.7. Nguot ta dung chum hat « ban pha lén hat nhin | Be. Do ket qua cua

phan tng hat nhan dd xudt hien hat notron e do. San pham thir hai cia
phan tng nay o gi?

A. Dong vi cacbon | (" B. Bong vibo ' B.
C. Cacbon ' C. D. Dong vi berili | Be.

35.8. Dicn vio cho day du phan tmg hat nhan sau: He + [Be —» ';C +?
A. ‘e B 'n C 'He D 'H
35.9. Khi 1g vat chat bien dor holm toan thanh nang luong. nguon nang luong
twrong duong sinh ra L
A W=310% BW=910" C W=9.10"] D.W=910"J
35.10. Coban " Co thuomg duoc vem Fnguon phong xatrong y hoce. Néu chu
Ki ban 1d cua no 1 5,25 nam. thy trong bao [iu mot phéng xa coban bi
phan rd chi con bang 1/8 ic ban dau !
At=105nim B.t=2125nam C t=1575nam D.t=21] nam.
35.11. Trong phuong trinh phan img: "B + 'n > X + JHe, o day [ X Ia
hat nhian ndo trong ciac hat nhan sau
A Li £ B B, L D. 5 Be
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35.12. Phuong trinh phan ang hat nhan nao duor day 1d khong dang?
A H + [Li — iHe + 'He
B. 2 Pu4.n = UXe + LZr+ o
C.'"B + H - Be + [He.
D. !He + Al — P + i
35.13. Hat nhan triti ' Tvadotri D tham gia phan tmg nhiét hach sinh ra hat nhan
X va mot notron. Cho biét khor leong cic hat: m, = 40015 u, m, = 1,0073 u,
my = 10087 u. Nang luong lién két riéng caa hat a2 1a
A. g, = 7,0988MeV . B &, = 70.988MeV
C.e, = 7.0988eY . D. g, = 70,988eV
35.14. 1. Hat nhan triti T va dotrt | D tham gia phan dng nhiét hach sinh ra
hat nhan X va mot hat notron. Cho biét do hut khoi cua cic hat nhan la:
Am, = 0,0087 u, Am, = 0,0024 u, Am, = 0,0305 u cho lu = 931 M(;?}\{
Nang luong toa ra tir phan tng o
A.AE = 18,0614 MeV. B. AE = 1,80614 MeV.
C. AE = 1,80614 MeV. D. AE = 18,0614 MeV.
35.15. Iot phong xa 1" 1 ding trong y té ¢6 chu ki ban rdi T = 8 ngay. Luc

dau ¢c6 m; = 200g chat nay. Hoi sau t = 24 ngay con lai bao nhiéu gam?

A.m, = 25g. B.m, =50g.
C.m, = 20g. D. m, = 30g.

35.16. Tim dé phéng xa cua m, = 200g chat phong xa ., . Biét rang sau 16

ngady luong chit do chi con L mot phin tur ban dau

A. H, = 9,22.10'"Bq. B. H, = 2,3.10""Bq.
C. Hy; = 3,2.10"Bq. D. Hy = 4,12.10"Ba.
35.17. Tim s6 nguyén tir N, ¢6 trong m, = 200g chat 6t phéng xa .'1
A. Ng = 9,19.10%". B N, =9,19.10°"
C. Ny = 9,19.10% . D. N, =9,19.10%.

35.18. Chat phong xa poloni (Po) ¢6 chu ki bin ra T = 138 ngay. Mot luong
fal ] 2 " ' R - 2t
o1, Po ban dau my, sau 276 ngay chi con lai 12mg Luong Po ban dau la

A. m, = 36 mg. B. m, =24 mg.
C. m, =60 mg. D m, =48 mg.

35.19. Biét chu ki bin rd cua Po [a T = 138 ngay, ¢6 do phong xa 2Ci. Khoi
lurong cua Po la
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A th = 0.1 IS mg. B.m=0422 mg

€. m= 276 mg. D m=383mg

- i ; . , . 19 = 16
35.20 Xic dinh hat nhan X trong phan émg sau: JF+p > SO+ X

\ X la | Li. B. X Ia J He
C. X la 7 Be. D. X la ::H.

Chu dé 36 NANG LUQNG LIEN KET CUA HAT NHAN

" A. PHUONG PHAP GIAI TOAN

tJ

Bai todn vé nang luong hat nhan 1a bai todn dua trén co s¢ phuong trinh
phan tng hat nhan, cic dinh luat bio toan cung véi cic biéu thire vé nang
hrong hien két, lién két rieng dé xic dinh ning lugng cua mot phan img
(¢6 the toa ra hoac thu vio sau phan tmg). D¢ giai cic b todn loai ndy ta
¢6 the dung cdc cich sau:

. Dua vao cac dinh ludt bao toan dién tich va bao toan so khor:

UX-+ ¥ > 20+ 41
+ Bao toan dién tich:
z'; # Z;) = Z:; + Z.;
+ Bao toan nuclon (s6 A):
A+ A=A+ A

- Dua vao cic bicu thie tinh nang hrong lién két hat nhan, nang luong lién

két riéng, va cic bicu thic vé nang luong tod ra vi nang luong thu vio
trong cic phan tmg hat nhan. Cha y rang, trong c¢ic biéu thie do m,, my,
m¢ 1a Khoi lugng hat nhin nhung trong tinh toan néu dung khoi luong
nguyén tr cho tit ¢ vin ding.

-+ Nang lugng lién két:

AE = [Zm, + (A - Z)m, - my,]c?
AE = [Zmy + (A - Z)m, - m,.]¢*

-+ Nang luong lién két rieng: AE, = AE/A
+ Nang luong toa ra trong phan tng hat nhan:

X+ Y =5 220 + 5.D val AE = (m, + M, — (M +mi;)c
Hay AE = (Am¢ + Amyp - (Amy +Amy)c®
Néu (my + my) > (me + m) = toa nang luong
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B. BAlI TAP MAU
Thi du 36.1
Tinh nang lieong hat nhan toa ra trong phan ing két hop cac hat nhan nguyen

ne deneri H; (hidro nangj va trine 1 de tao thanh mor gam He? Bier khoi iomg
hat nhan cua doteri la my,> =2.01474 w. khot heong hat nhan cua trin la

m = 3.01700u; khot heome hat nhan cua heli la my,, = 4.00387u: khot hiong
notron lam = 1,00899 u
Bai giai:
Cho:m 2 =2.01474u
m ' =3.01700u

m, =4.00387u
m , = 1,00899 u

Xic dinh: AW =7
Phan tich:

Phan tmg két hop hay tong hop cic hat nhan dotéri v it duge bicu dién
boi phuong trinh:

H!+H =He'+n’
(trong do n| 1a ki hi¢u cia hat notron)

Vi nang luong cia hat nhan toa ra trong phan tng hat nhan ti 1¢ vaoi do hut
khoi luong trong phin tng do nghia i AW = Am.¢” (vai ¢ 1a van toc cua dnh
sang). Do hut khoi luwong s¢é tinh bot cong thic:

Am =Myt +mpué)-(my + my)

Nhur vay dua viao nhimg biéu thire tren ta co the xiac dinh duoe nang luong
hat nhin tod ra trong phan tng két hop cic hat nhan dotéri va i dé tao
thanh I gam nguyén tr He

Guai
Thay cic gigtri: m ;2 = 201474 u.m ,* =3.01700 u
m .= 4.00387 u vim , = 1.008Y9u vao cong thire:
AW, = Am.c” = 28,2.10 "1 = 176 MeV.

Neu gor Ny 1o so Avogadro. A [a trong Tuong nguyen e Tu do suy ra
nang luong toa ra Khi tao thamh 1 gam He <& bang:

AW = I:\" AW, =26.5.10"" MeV = 424,10,

Bp s6: AW = 424.10°).
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C. BAI TAP TU GIAI

36.2. Mot kg thép dang do vén irién man dat, hdy xac dinh
Nang lugng nghy cua Khot thep
b Bict nhiet dung rieng cua thep 1o 4601/Kke do. Neéu nung nong kg thép

them 1000C thi do tang tuong doi cua nang luong 1 bao nhiéu ?

¢ Ncu khot thép co vian toc v = 100 km/s thi do tang trong dor cua nang
luong toan phan i bao nhicu ?
Dap so: a. E, = m.c =9.10"J:
\l‘: } \V £
h 22=510"%c. —-=55.10
E‘J_ [‘JII

4]

36.3. Bom nhiét hach (bom khinh khi) dung phan @ng:

D+ T - He+n(chom,=20136u; m, =3,016 u; m,, =4,0015u)

a. Viet phuong trinh mo ta phan img

b. Tinh nang hrong toa ra néu ¢o 1 kmol He duge tao thanh do vu no.

¢. Nang luong trén twong duong véi bao nhiéu luong thuée nd TNT khi

chdy hét hoian toan (bict nang suat toa nhiét cua TNT a3 4,1 KJ/Kkg).

Dapso:a. ‘H +/ H - He +| n :

b. AE" = 1,74.10"KJ; ¢. my =42,44.10"kg;

D. BAI TAP TRAC NGHIEM

36.4. Ti so bdn kinh cua hai hat nhan 1 va 2 bang r,/r,= 2. Ti s6 nang luong
lién két trong hai hat nhan do xap xi bang bao nhiéu?

A.g/e,=8lan.  C g/e. =41an. B.gfe,=61lan. D. g,/s, =2 lan,

36.5. Xét phan tmg két hop: D+ D — T + p. Biét cic khoi lvong hat nhin
dotéri my, = 2,0136u, triti m; = 3,016u va proton my, = 1,0073u.

Nang lugng ma mot phan ung toa ra la
A. AE =36 MeV B. AE =7.3 MeV.
C.AE =18 MeV, D. AE = 2,6 MeV.

36.6. Bict cic khoi luong my, = 2,0136u, m, = 1.0087u v proton m,, = 1.0073u:
Nang luong Lén két cua hat nhan dotent D = “H 1a
A. AE = 32 MeV. C.AE = LEMeV,

B.AE=2,2 MeV, D. AE =4,1 MeV.

36.7. Chat phong xa CoS? ¢6 chu ki ban rd T = 533 nam va khoi luong
nguyén tr 1a 56,9 u. Ban dau ¢6 500g chat Co™'. Khoi luong chit phong xa
con lar sau 16 nam la
A . myg=754g. C. my. = 62,5¢.

B. mg = 58,6¢. D. m =69,1g.
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36.8. Chat phong xa Co%! ¢6 chu ki bin ra T = 533 nam va khoi luong
nguyén tr 1a 56,9u. Ban diau ¢6 500g chat Co™. Sau bao nhi¢u nam thi
khoi luong chit phong xa con lai 100g ? Chon dap dn dung
A t=12.38 nam. C.t=10.5 nam.

B. t =8,75 nam. D.t=15.24 nam.

36.9. Chat phéng xa Co%! ¢6 chu ki bin rd T = 5.33 nam va khai luong
nguyén tir 1a 56 9u. Ban diau ¢6 500g chat Co™. Do phong xa cia luong
chit phdéng xa néi trén sau 10 nam theo don vi Curi (Ci) la
A. H, = 73600 Ci. B. H, = 6250 Ci.

C. H, = 18.10*Ci. D. H, = 152.10°Ci.

36.10. Hat & ¢6 dong nang K, = 3.51 MeV dap viao hat nhan nhom ding vén
gay phan img: a + Al¥ — P? + X. Hat X sinh ra sau phan tng I3
A. X=n,. B.X =He;. C. X=¢',. D. X =¢3.

36.11. Hat « ¢6 dong nang K, = 3.51 MeV diap vao hat nhan nhom ding yén
gdy phan (mg: « + Al%Z — PY + x_ Cho biét khoi lugng mot so hat nhan
tinh theo u Ia: my = 26974u,m, = 1,0087u, m, = 4,0015u va m, = 29.9701u
(1u =931MeV/c*). Phan ng toa hay thu bao nhié¢u niang luong?
A.Toara 1,75 MeV. B. Thu vao 3,50 Mc V.

C. Thu vio 2,61 MeV., D Toarad,12 MeV.

36.12. Van toc Ién nhit ma tau Apolo da dat duoc [a 39890 km/h (> 0,1¢)
Theo thuyét trong doi cua Anhxtanh thi ngudn trén Trai Pat thiy mot
ngay dém cta cdc phi cong vi tru din bao nhiéu theo dong ho cua Tri
bat. Chon dip in dung:

A. T = 86.400s - 737s; B. T = 86.400s + 58,8.10 s
C. T =86.400s + 737.10 "s D T = 86.400s - 58,8.10 s

36.13. Mot nhd mdy dién nguyén tr ¢é cong suit P = 600MW va hi¢u sudt
20% . dung nhién hiéu Earant dd lam giau chaa 25% U, . Biét nang Iuong
trung binh toa ra khi phan hach mot hat nhin 14 E, = 200MeV. Khéi luong
nhién licu hat nhian c¢an cung cip dé nha mdy lam viéce trong moét nam
(365 ngay) I

A.m =4615 kg: Bm=1923 kg
C. m=1153.7 kg D.m=456.1 kg

36. l-l Dung mot photon ¢6 dong nang W, = 558 MeV ban phd hat nhan
‘' Na dimg yén sinh ra hat o vihat X. Phan timg khong bire xa

a. Néu dong nang hat a la W, = 6,6 MeV thi dong nang hat nhin X [a
AW, =256MeV B. W, =25.6 MeV.
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C Wy = 5,566 MeV, ). Wy = 55,6 MeV.

b. Cho: mp = 1,0073u; m-.. = 22.98503u; myx = 19,9869u; m, = 4,0015u,;
lu = 931MeV/c®. Gae tao bar phuong chuvén dong ciua hat o va hat
proton la

A. B = 150" B.p = 75" C.p=15" D.p = 45"

36.15. Cho proton ¢6 dong nang K = 1,46MeV ban vao hat nhan Li dimg
yen. Hai hat nhan X sinh ra giong nhau va ¢ cung dong nang.

a. Viet phuong trinh phan tng. do la hat nhan cla nguyén tr ndo, con

duoc goi Lahat g1? Chon phuong dn tra lon dung

] 23 1 : i i A ' T
A. H+ [V Li -, He+ | He, hat nhin cua He gor la hat o

B.1H + 2/ Li - 2] H + 2] H, hat nhan cta hydro goi la hat photon

1
C. | H+ [y Li 525 H + 27 H, hat nhian cta hydro goi la hat 3
D. JH+ 7 Li »3T+ 5T, hat nhin cua hydro goi la hat y
b. Niang luong toa a cua phan tmg bing bao nhiéu va ¢6 phu thuoce vio K,
hay Khong? Chon phuong dn tra lor dung
A. AE = 1,72MeV khong phu thuoce vio K,
B. AE = 17.22MeV khong phu thudc vao K.
C. AE = 17,22MeV phu thuoc vio K.
D. AE = 1,72MeV phu thudce vio K.
¢. Gia su phan tmg hat nhan trén tiep dicn mot thor gian va luong khi
dugce tao thinh 10em® ¢ d.k.t.c. Tinh nang luong da toid ra hay thu vio.
Cho biét: m;, = 7,0142u; my = 4,0015u; mp = 1,0073u. lu = 931MeV/e*:
e = 1,6.10 "'C. Chon phuong dn tra lon dung;
A E = 3,7.10°kd. B. E = 37.10°kJ.
C. E = 0,37.10°kd. D. E = 0,37.10"J.

36.16. Hat « ¢6 dong nang K, = 3,51 MeV ddp vio hat nhan nhom ding yén

gay phian img: a+ Al7 - PV + x. Bict ring phan tng thu vio niang luong
4,176.107"%J. C6 the lay gan ding khoi luong cde hat sinh ra theo s6 khoi
myp = 30u va m, = lu. Gia su han hat sinh ra ¢6 cung dong nang. Vin toc
ctia hat nhan photpho (vp) vivcua hat x (vy) [a

A vp=8410"m/s; v, = 16,7.10"m/s.

B. vp = 2,85.10°m/s; v, = 5,2.10"nvs.
C.vp=12,4.10m/s; v, = 7,5.10"ns.
D.vp =1,7.10'm/s; v, = 9,3.10"m/s.
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Chu dé 37 HIEN TUONG PHONG XA

A. PHUONG PHAP GIAI TOAN

i Phong xa 1a hién twong bién doi hat nhan, tv phat. ngiu nhién. SO hat

| nhan phan ra cta nguén giam theo ham so ma:

| N, = Nge "= N,2“" (trong do 7 1 hing <6 phong xa).

i Hoat do phong xa ¢6 gid tri bang so hat nhan phan rd trong 1s:

| H=AN = Hee™ = H2Y"  (v6i H,= N,A)

| Bai todn vé do phong xa thuc chit 1d bl todn dp dung cong thice trén.

!r cung véi mot s6 cong thae lien quan, dé xdc dinh cac dar luong trong cong

il thite nhu: s6 hat N tai mot thor diém t, hoat do phong xa H va chu ki ban rd

- T... Muon gidi cdc bai todn loai nay, ngodi viée cin nam vimg cdc cong thic

' cua dinh luat phong xa, con can nam thém:

+ Khi ¢6 can bang phéng xa: Hy = Hy, » 4N, = 3,N,.

+ Chu ki ban ra: ATy, = In2 = 0,693 (sau mot chu ki bin rd T so hat nhan
phéng xa con lai 1/2 s6 ban dau N,)) = T = 0,693/A

Cdc dang phong xa chinh (quy luar dich chuvén phong xa).

+ Phong xa a (hat nhan con lui hai 6 trong bang tuan hoan so vai hat nhin
me): AX. > 242¥ 4+ 'He

+ Phong xa 3 (hat nhan con tién | 6 so van hat nhin me):

A A 0 =
72X = Y+ je +gv

+ Phong xa 3" (hat nhan con luir 1 6 so vor hat nhan me):
X AYF Ja # v

| + Phong xa y: Su phdt tia y thudong xay ra sau phan (mg hat nhan tu phait |

| hodc kich thich: X" > *X + v

e T -~ TN EEPERTEES S S =t — e e A e SRS

B. BAl TAP MAU
Thi dy 37.1

Chat radi phong xa 3" Ra ¢o khoi hieong hat nhan la- M~ 225,977 u va
co chu ki ban rala T ~ 600 nam.

1. Hay cho hiét thanh phcfn cau tao cua hat nhan radi. Tinh nang heong lien
két cua hat nhan radi

Trong 0.265 ¢ radi co bao nhicu nguveén tie bi phan ra sau 300 nam?

Hoi sau bao lau thi ¢o 224mg radi da bi phan rd phong xa?

Loty

Vao dau nam 1948 mot phong thi nghiém nhan dicoc mot mau chat phong
xa radi voi do phong xa la H, = 1.8 107 By

222 PL VL12



ar Timh khoi leone vadi clinea tronge man do?

hi Lim do phong xa cria me vao nam 19987
A , . % s E 5
¢t bao thoi gian nao do phonge xa cua mav hang H = 1.65. 107 Bg”?
Cho bict- m,= 10672 60 vam, 1008663 1
Bar giai:
Cho: N 2259770 1 600 nam: H = 1.65. 10'Bq

H =18.10'Bq; m, = 1,007276u ¢ m, = 1,008665 u

L *) )

Xacdinh:ng ?t=2m. =22 Huw =2t = ¢
Phan tich
I Ddy 1 bai todan co ban vé cau o hat nhan va hién wrong phong xa. Ngoai
cac cong thue da ncu o phan 16m tat. ta can chu v nhu sau:
G ~0 nguyén tu (56 hat nhin) N va khoi luong m cua mot luong chat

> G B . i, B o :
phong xa ¢o he thoe: N ~ . néu bict m = N va nguoc lai.
2. 50 hat nhan (nguy¢n tu bi phan rd due tinh theo cong thie .
/1 ) 1
Am=m-mp=myl —¢ ) =my(l - =)
2L-’T
T T T 1 i1 1
hil:}': A D\' - I\i — I\. = I\.L{l = < E— N”(l = )“I—_.'[;' )

do cing la so hat nhan duoc o thanh do phong xa. Chang han. chat
phong xa poloni (Po) phong ra tia « va bién thanh chi Pb khi do AN la so

hat « (hat nhan heli) duoc phong ra va cang 1a so hat nhan chi duoc tao
thanh.

3. Tuy theo dir kién ve thai gian t cho trong dé dé giai bai toan hoac tinh dai
luong 2" (néu t 1a boi so neuven cua ) hodce phai tinh dai luong ¢ " (néu
tco gia tri tuy ¥). Not chung viée tinh bang so dai lugng ¢”' phire tap hon
(trong thi du trén dd su dune ca har cach tinh do). Vi nhime chat ¢o chu
Ki ban ra rat 1on (thi du U™ ¢6 T = 4.9.10") thi khi do dai lrong 2.t ¢o the
rit nho va ta su dung cong thirc gan ding: ¢ ' = 1 = it va phép tinh duoc
thudn loi.

4. Bidt s6 nguyén wr hay khot lrong cua mot luong phong xa ta tinh duoc

ai. Bi¢t hoat do phong xa cua mau phong xa

hoat do phong xa va nguoc
o cae thot diém Khice nhau ta tinh duoc thoi gian ma no da 1on tai (tuoi
cua mau phong xa do)
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Giai
|. Hat nhan radi c6 Z = 88 proton va co: N = A — Z = 138 notron.,
Do hut khdi cua hat nhan radi:
AM =7Zm, + (A-Z)m,-M = | 8591 u.
Nang luong lién két cua nhan radi la:
AE = AM.C™ = 1.8591.931 MeV = 1731 MeV

2. Taco: L Y . Luong chat radi con lai sau 300 nam la:
T 600 2
= rn e n_]‘_’_ o l;ll
] 2; J2
[.urgng chat radi bi phan rd phong xa:
(. 42)
Am=m-mg=mg|1- \2 |
\ 2
SO nguyén tir radi bi phan ra:
Am.N ( o
AN= .!_\_rfl___vﬁ { - _‘/_E |6 2. 107
2 4 226

20) - ;
— AN = 1.698.107" nguyén tur
3. Lugng chat phong xa radi con lai chua bi phan rd phong xa trong thoi gian
tdola:m=my - Am =0,032g.

) s m. : i e ) i
Tanhdn thay: —2 =8=2° = 2T = t=3T = 1800 niam.
m

4.2 Tabiét Hy = ANy v6i No = 20 - oA HAT
A ~ AN, 0,693N,

Thay so vao ta dugc: m = 1,85.10 ‘g
b. Vao dau nam 1998 tirc la sau 50 nam ké tr ngay mua. do phong xa cua
mau dugc tinh theo cong thirc: H = Hye ™

VoI A = 0—§9§ : %69 ;1=50nim = H = 1,698.10°Bq.
¢ iy 600

¢. Ta lai ¢6: Hy = 1,8.10° Bq; H = 1,65.10°Bq

Tu do: I—:l—: = 1,091 -t =75 nam.

Viy sau 75 nam d¢ phong xa cua mau con bang 1.65.10°Bq. tirc 1a vao

nam: 1948 + 75 = 2023,

Dap so: A <1731 MeV: AN = 1,698,107 nguyén tu:
t= 1800 nam: m ~ 1.85.10 "e:t = 75 nam

=
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C. BAI TAP TU GIA|
37.2. Biét chu ki bin 13 cu Ra 1a 1622 nam. Xic dinh do phong xa cua
mot cam .. Ra.
Dap so: H=0,976 ()
37.3. Khoi luong ban diau cua dong vi phong xa nan (Nay [a 0.248mg. Chu Ki
ban rd cua chat nay 14T = 625
a. Do phong xa ban diu cua natrt phong xa
b. Do phong xa cua natr sau do 10phit

Pap so: a. H = 1.8 10°C1.
b.H=138.10°Ci.
37.4. Muoi phong xa CINa, tong do thay cho dong vi thong thuomg khong

il

phong xa 1d dong vi phong xa Na,. ¢6 chu ki bin & T = 15h. C6 mot
lrong 10g mudi CINa chua 107 1 1é mudr phong xa. Cho biét Cl = 35.5:
a. Xdc dinh do phong xa ban dau H
b. Bo phong xa H sau 35h cua lrong muoi do.
Pap so: o« H, =132.10"Bq .
h. H=26.1.10"By:
D. BAI TAP TRAC NGHIEM
37.5. Cic ta a, B, y ¢6 cung ning luong. Cich xép dung thit tu cdac na nay
theo do dam xuyén tang dan kKhi 3 ta nay xuyén qua khong khi L
A. PB.a.y B 7.3«
C. ayp D. w.fy
37.6. Ciau nao sau day dung khi nor ve na |3
A. Tia 3 1éch vé phia ban cuc tich dicn duong cua mor tu dién
B. Tia 3 ¢6 ban chat nhu na X
C Tia B ¢6 d6 dai séng khoang 1 10 7 A dén 107 A
D. Tia ¢6 van toc bang van toc cua dnh sing
37.7. Khi phit ra tia 3 tire la phat ra chum dién ur, hat nhan phong xa phai
A. ¢6 s0 khoi luong khong doi
B. 50 hiéu nguyén tr giam |
(. mat mot notron
D. hai cau A va C ding
37.8. San pham phéng xa 3 cua dong vi helium ( JHe ) 1a
A. 'H B. Ho C. H D. Li

™Y YryY 106 (218 N



37.9. San pham phong xa y cua dong vi alumimium ( 7, Al) la

A. Mg B. Al C. “Al D 'Si

i
37.10. Khi dong vi bit-mat “}}Bi phan rd thanh dong vi polonium “}{Po thi no

phat ra

A. mot hat a B mot hat electron
C. mot pozitron D. mot tia gamma

37.11. Sau 10 nam, mot mau phong xa dong vi 100g phan rd hét 75g. Chu Ki
ban rd cua dong vi dé L
A.T=5nam B.T=7.5nam
C.T=20nam D. T =40 nam

37.12. San pham nao s¢é nhan duoc sau day khi dong vi

]
[alat

Y phan rd ba hat «
va mot hat 3
A. %) B ‘X i D. %X

37.13. Bong vi phong xa 1Si chuyén thanh 7 Al dong thoi phong ra mot

A. hat a. C. hat pozitron (3 ).
B. hat pozitron ([3"). D. hat proton.

37.14. Do phéng xa, hat nhan nguyén wr 5 X bién doi thanh hat nhan nguyén
e, Y, rong d6 hat nhan 5 X da bi phan rd ra mot hat
A . B. 3 C.p By
37.15. Mot hat nhan 3 X sau khi bi phong xa dd bién doi thanh hat nhan
.Y . D6 1a phong xa
A. phity . B. phat 3" C. phdt «. D. phat 3.
37.16. Tia B la
A. cdac nguyén tur héli bi 1on hoa.
B. cic hat nhan nguyén tu hidro
C. cic électron
D. séng dién tir ¢6 bude séng ngan.
37.17. Chu ki bin rd cta mot dong vi phong xa biang T. Tai thoi diém ban
diau miu chia N hat nhan. Sau khoang thon gian 3T, trong mau
A. con lai 25% <6 hat nhan N |

B. dd bi phin rd 25% so hat nhin N,



C'.con b 12,5% so hat nhan N

D. dd bi phan rd 12,5% <o hat nhan N, .

37.18 Tho gian bin rd cua . Srla T = 20 nam. Sau 80 nam, <6 phan tram
hat nhan con lan chua phian rd 1
A. gan 25%. B. gan 12.5% C. gan 6,25%. D. gan 50%

37.19. Trong khoang thon gian 4h. 75% <o hat nhan ban dau cua mot dong vi
“ phong xa da bi phan rd. Thon gran ban rd cua dong vi dé la
A.t=1h, B.1=3h. C.122h D t=4h.
37.20. Trong nguon phong xa = P ¢ 10" nguyén tr vér chu Kiban ra T = 14

ngay. Bon tuan e trude do. so nguyén wr |z P trong nguon dé bang

A.N, = 10" nguyén tr C.N.= 410" nguyén tr.
B. N, =2.10" nguyén tr. D. N, = 16.10° nguyén ti.

37.21. Tai thoi diém ban dau ¢6 1.2g “ZRn . Radon la chit phéng xa ¢é chu
ki bin rd T = 3.6 ngay. Sau khoang thoi gian t = 14T s6 nguyén tir *2Rn
con lai la
A.N=1874.10". C.N
B.N=2,165.10". D. N

2.056.10"
2.465.10°.

Il

i

37.22. Tai thoi diém ban dau 14 ¢6 1.2¢ 2 Rn . Radon la chat phéng xa ¢6
chu Ki bin rd T = 3,6 ngay. Do phdong xa ban dau cua 1,2g 5 Rn bang

A.H, = 1.243.10"Bq B. H, = 7.241.10"By.
L [-L, =2.1343.10"By. D. H,=8,352.10"Bqg.

37.23. °™U phan ra thanh ““Pb vadi chu ku hm ra T=4,47.10" nam. Mot khoi
dd duge phit hién ¢6 chira 46 97mg U va 2,135mg *“Pb. Gia su khoi da

lic maér hinh thanh kKhong chira nguvén to chi va tat ca lugng chi ¢6 mat
trong d6 déu 1a san pham phan ri cta *"U. Tudi cha khoi da hién nay 1a
A. gan 2,5.10° nam. B gan 3.4 .10" nam.

C. gan 3.10" nam. D. gan 6.10” nam.

37.24. Coban phong xa (. C ) duoc str dung rong rdi trong y hoc va ki thuat.
vi né phdt xa tia y vi ¢6 thii gian ban rd T = 5.7 nam. B¢ do phong xa H,,
cua nd giam xuong ¢ lan (e 1 co so cua loga tu nhién) thi can moét khoang
thot gian [

A. t = 8,55 nam. B.t=9nam. C.t=8.22nam. D.t=8 nam.
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37.25. Bong vi phong xa dong 5 Cu co thoi gian bin rd T = 4.3 phut. Sau
thoi gian t = 12,9 phat, do phong xa cua dong vi ndy giam xuéng bao
nhiéu ?

A. p% = 85%. B.p% =875%. C.p%=825%. D.p%=80%

37.26. Dé do chu ki ban rd cua mot chat phong xa 3 ngudi ta dung may dém
xung “dém so hat bt phan rd” (moi lan hat B roi vio may thi gay ra mot
xung dién lam cho so dém oua may tang mét don vi). Trong lan do thu
nhat, may dém ghi duoc 340 xung trong mot phut. Sau dé mot ngay may
dém chi con ghi duoc 112 xung trong mot phit. Tinh chu ki bdn rd cua
chit phong xa.

A. T=19go. BT=75g10. C.T=0026gi0. D.T=15gio

37.27. Biét rang do phéng xa 3 clia mot tugng ¢o6 bang g6 bang 0,77 lan do
phong xa cta khic gé cung loar va cung khoi luong khi vira mai chat.
Chu ki bdn rd cta C " 1a 5600 nam. Tuoi cua twong ¢6 bang gb do la
A.t = 31,080 nam. B.t = 2,438 nam.

C. % = 3,717 nam. D.t =2,100 nam.



DAP AN VA HUGNG DAN GIAI
BAlI TAP TRAC NGHIEM

CHUONG |
Chu dé 1. Chuyén déng quay cua vét ran quanh mét truc ¢ dinh
1.4. Chon dap an C.
1.5. Chon f/:i’/? an B.
1.6. Chon dap an B.
Vat quay nhanh dan deu theo chicu duong

1.7 Chon dap an D.

Giatoe goc: o, =0, +yt = 0=, + v

SYV=2-@Wyft=2-Wn/20=-nx rad/s”.
1.8. Chon dap an A

Goc quay duoc dén khidimg: o=, t + L3
trong do: y= -, t = - 200 {20 = - ntrad/s
=@ =20120- " 400 = 2007 rad.
2
So vong banh xe quay duogce o = 2;2" = 100 vong.

1.9. Chon dap an A.
;"\p dung cong thirc tacé: o, =1 a, =or=ryt
1.10. Chon dap an A.
Khi ¢ la goe hop gita vecta gia toc a v bin kinh noi P véi tam quay thi:

a ) e
cotgp = —M = yt* mat khic: —yt° = 21N = cotgg = 4nN.

a, 2

L.11. Chon dap an A
Van 1oc goe cua dia tai t = 18 [ o = vt = 0,35, 18 = 6,3rad/s
5 e s 1 ., 1 -
D6 doi goc la: ¢ = Q—*,'t“ == 0.35(18)" =56.7 rad

= s0 vong quay duoc: n = /21 = 56.7/2n =9 vong.
1.12. Chon dap dan A
Viom,=-4,6rad/s viy=0235 rad/s” nén ban dau dia quay theo chiéu Am
va cham dan. Goi t, [a thon diém dé dia dimg lai:
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L w-w, 0-(-4,6)

= —2L =

- =138 .
v .35
1.13. Chon dap an B.
1.14. Chon dap an A.
1.15a. Chon dap an A.
Momen quan tinh cuaa dia doi von true quay di qua tdm dia:
[ =mRY2=1{10,12)2=72.10"kg.m"
b. Chon dap an D
Ap dung dinh Ii dong nang véi vat quay:
Mo=1o/2 —-0=M =120
trong dé momen quin tinh cua dia dor vai true quay di qua tam dia la
[ = mR*/2. Sau 2 vong quay ta cé:
@=2x2n=4nrad va o =2nn (véin =33,3/60 v/s)
= M= (mR*/2) .(2nn)’ /2.4n =mR'n.n’/4 =3,48.10 ' Nm.
1.16a. Chon ddp an B.

L
mg .
‘ , ; M 3
Apdung cong thitc: M =ly = y= —— = — 2 — :g
l m IJ_? 2 4
b. Chon dap an B.
Tir cong thire xidc dinh gia toc tiép tuyén.
gl 3g . v , 3
a=Ly= B2~ 9B a, = =0(viv=0)=>a=a-= —g .
2L 2 L 2

1.17a. Chon ddp an B
Vi tim vin phang, dong chat va ¢o tiét dién déu nén trong tam G cila vin
tai chinh gita vin = AG = AB/2. Nang dau B dé vin quay quanh diu A,
vin chi cin bang khi momen cua trong luc P bing momen cua luc nang F
doi véi truc quay A: P.AG cos30" = F.AB cos 30" = P = 2F = 40N.
b. Chon dap an B
Vitdm vin phang, déng chat va ¢6 tiét dién déu nén trong tam G ctia vin
tai chinh gitta vin = AG = AB/2. Khi tic dung lue F' vuong goc véi dau
vin, dé cho vin van gitr duge goc nghiéng 30° thi momen cta trong luc P
phai can bang véi momen cia lue F' déi vai truc quay qua A.

= P.AGecosd0 =F AB=3F = | 1.32N



Chu dé 2. Can bang cla vat ran

2.4 Chon dap an (

2.5. Chon dap an B.

2.6. Chon dap an B.

2.7. Chon dap an C.

2.8. a. Chon dap an D.
Dudi tic dung cua luc I sinh ra lue T, tic dung vio teong tai diém A vi
ap lue N 1én dau cot chong Phan lue T cua twong tai diem O cua day true
dor var T, Phan luc Q cia cot 1én diem O true doi var N. Nhu viy, diém O
chiu tic dung cua cic lue F. T va Q. Theo dinh luat II Newton thi day can

[ 8% )

bang khi: P + T + Q = 0. Chiéu lén phuong ngang cla day:
- Fsin30 + T=0=T = 200N
b. Chon dap dan D.
Theo dinh luat I1 \uxm'n thi day can bang khi:
P+T+Q-=
Chicu Ién phuong vuong gdc vor day:
~F.cos30°+Q=0= Q= F.cos30" = 345N
2.9. a. Chon dap an B
Cic lue tic dung vao toa xe: trong lue P, phan luc dan héi cta duong ray
N va luc kéo F. Toa xe dimg yénkhi: P+ N + F =0
Chiéu lén phuong chuyén dong: —=Psina + F =0 = F = Psina. = 200N
Luc F hudng tur dudn Ién, song song vai duomg ray la luc ¢ do lon nho
nhat.
b. Chon dap an B.
Toa xe theo phuong song song vdi mat doc phai bang 0:
F' - Psingo-F_ =0=>F_ =F - Psina = 50N
= F,,. ¢6 phuong song song vi chiéu hudng xuong dudi.
2.10. a. Chon dap an D.
Khi duoc kéo trén mat doc, khoi thép chiu tde dung cta trong luc P, phan
lue dan hoi N vilue kéo F . Vi khoi thép chuyén dong thing déu nén:

P + N + F = 0. Chi¢u Ién phuong chuyén dong ta ¢é:

~Psin+F=0 = sing = 5 - 0.5 = o = 30"

b. Chon dap an D



Khi duoc kéo trén mat doc, khoi thép chiu tac dung cua trong luc P phan
luc dan héi N v lue kéo F.Vi khéi thép chuyén dong thang déu nén:
P+N+F=0
Chiéu lén phuong vuéng géc vai phuong chuyén dong ta co:
— Pcosaa + N=0 = N =Pcosa = Pcos30’ = 17,32N.

2.11. Chon dap an A.
Vi trong luong phan bo déu nén trong tam cta cau & chinh gitra cau, vi vay
ap luc tac dung 1én cic tru d& cau déu bang nhau va bang 1/2 trong luong
cau:

sy % P’ = 37500N
Ap luc do 616 tic dung Ién hai m6 cau tai A la P, va ta B o Py,
P, + Py =P = 15000N.
Theo tinh chat cua cic luc song song:
TN T TR————
P, CA P,.+P, CB+CA |
=> N, =P, +P,=42500N va Ng=P'g+ Py =47500 N.
2.12. Chon ddp an A.
2.13. Chon dap dan D.

Chu dé 3. Phuong trinh co ban chuyén déng quay cua vat ran
quanh mét truc ¢é dinh

3.4: Chon dap an D
Day la két luan sai vi: Khi chon truc Ox di qua AB goc toa do tai A, lic
do toa do khoitam G la: AG = (m, AA + m, AB)/(m, + m,) =0, m
Khoi tam cia hé nam cich khéi tam cua B mot doan: HG = 5 ¢cm

3.5: Chon ddap an D

3.6: a. Chon dap an A
Khi dia quay ma vién bi viin con nam trén dia, nghia la bi cing chuyén
dong tron déu vai van toc goc o cia dia. Lic nay luc ma sdt nghi dong vai
tro la lue hudng tam: F,, = pumg = mo’'R = o = 1 414rad/s
b. Chon dap an A
Tacésina=R/I=12 = a=30°

3.7. Chon dap an C
Xem khung day 1a mot vat ran ¢6 thé quay quanh diém A. Dudi tic dung
cua trong luc P = 3mg dat tai trong tim cua tam giac va luc cang day T
dat tai dinh B. Khung day cin bang khi:
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[.BH =P.GH = Tlcod0 = 3mg Llcon30" = T=mg
3

I.8: Chon dap an C
Xem thung phuy mot var ran ¢o true quay tar ¢ho tép xuc vai bac thém qua
diem A Trong lue tic dung vio thung P = 200N dat tai tam O cua thang va
huomg thang dinmg xuong diior D¢ lam cho thung quay quanh mép cia bac
them di qua A, phan tae dung mot lue F co momen: M = Fd déi vaéi truc quay
qua A lom hon hoae bang momen khong doi cua trong luc P déi vai truc qua A:
M =PAH (Fd=PAH=cons)
= F <& nho nhat Khi d [Gn nhat.

d_ . =D=AB(di¢m B tien bé mat thung).

Viay I co hudng tiép tuyén var mat thung va co do lon: F =1807(N).

3.9: Chon dap an D
D¢ khor khong bi lat (nghia Ly khong quay) quanh M, tht gid cua trong luc
P tac dung vao vat phan nam trong chan dé (phan dién tich dé tiép xic va
mat khoi k&), Diéu kién dé vat khong br quay theo chiéu kim dong ho: M, 2 0.
Trong trudng hop M, nam tren duong thang di qua G (d, = 0) thi do dai
lon nhat cua x L

x. =AB-AM,=AB-AGcos45"'=L -2 1 AH cos45° = 10em

may 3
3.10a. Chon dap an D

a. = 0.5ms> 8 = ;i —a, =V J0,50.400 = 14.1m/s
b. Chon dap an D

. ?2 ‘ ()
Vo= 2“1“‘ —4 g = e -2_0_ 200m

2a, 2.0,00
c. Chon dap an D
vV = ii‘l -t = \_.'. - 1_4_’1 e 25. 2\5
a 0,50

3.11a: Chon dap an B
Thang chiu tic dung cua cic Tuc (hinh T.11):

.

trong luc P, phan luce coa twromg N otar A,

phan lue cta sin N7, lue ma sit F e tai B,

Pé¢ thang ding yén thi: N.AH = PKB Hinh 1.11
trong d6 AH® = AB°~- HB* =8 = AH =2.83m

vaKB=0,5m = N = 104N. Mat khic vi: P + N + N' + F'n =0
Chiéu lén phuong thang dimg: N' ~=mg=0=>N'=598 N
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b: Chon dap an B

Phuong trinh can bing luc cua thang: P + N + N' + Fla=0

Chiéu Ién phuong ngang: N -F, =0=F =N=kmg =k =0,174
3.12. Chon dap an B.

AW, =~ AW, = > fote. mgl.
2 2

i , _ 1 3g o
—.—mlLo'=—mgi=> 0= | t » v=Lo= V3gL = 8.6 m/s.
i /. VL
3.13. Chon dap an A.
Khi thanh ¢ ranh gidi cta sur truot th ma sat nghi cuc dai [a:

Fr‘n\u = HHN = Z F‘_‘ - N = _.I.\'inl{) = () ( l )
Z F_\' - r:snm + TCOS(P - n]g = () (2)

M 2’“ =M II,M = TLsin(180 — 2¢) = mg : Lsing =>T= i (3]
2 4 cos o
Liy (3)+ (1): N = “jig teo
S Lok 3mg 3
Liy 3)+ (2:F = —2 —pu=-m0 =~ to0p =~ 3,806
=5 = 75.6°

Cha dé 4. Momen déng luong va bao toan momen déng luong
4.3. Chon ddap dan D
Xudat phat tr cong thie L = loo = rmv va dinh 11 vé su bién thién cua
momen dong luong: Al =M At: tathiy Al=0KkhiM =0
4.4. Chon dap an A
Xét hé gom A + B goi G 1a khoi tam cua hé. Hé CD thing déu = F =0
AG m, 1000

vg = 10m/s = - = — =10
BG m, 100

tai thoi diem t=0. B o O day dit = F = 0 = G vin chuyén dong thang
déu vai van toc v = 10m/s. Tai t = 10s thi OB = 95m nén:
= BG=0G-0B=100-95=5m = AG = 10BG = 50m.
Vi G nam trong AB nén AG + GB=AB =55m
4.5. Chon dap an A
Momen dong luong cua hé trude khi quay 1a: L, =0
Momen dong luong hé trong khiquay: L, =L +L, +L,
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trong do L, = le [d momen dong lueme cua san

... =1, 0=mRo i momen dong luong cua nguai
l.., = mvR [h momen dong luong cua vien da khi ném

= mvR +lo+mR o =1,

Ap dung dinh luat bao toan momen

., - mvR
L,=L,=mWRR+lo+mRo=0=2>20= ———
(I + mR")
= vin 10¢ tie thoi cla ngudi nguoc vai van toe cua vién da:
mvR
v, =R = —— =-0.1m/s

(I + mR")
4.6. Chon dap an A
Ap dung cong thic: L = lo = mvr=pur
(trong do: 1 ban kinh ké tir tam quay vi p = mv la dong luong cla vat quay).
Theobairatacd : r=2R=04mvav=owr=04.3=1.2m/s
=p=mv=1.12=12kgm/s. ViyL =pr=12.0,4=0,48kg/s
4.7. Chon dap dan D
Khoi cau dong chat ¢o khoi tam tai O, do dé van toc cua khoi tam khi
quay quanh truc qua O bang 0, vécto dong lugng ¢6 do Ion: p=mv =0
4.8. Chon dap an C
Theo dinh luat bao toan momen dong luong:
+ Khi dang quay véi van toc géc o momen dong luong cua ngudi nghé
st la T (' Ja momen quan tinh cba nguoi d6i vai truc quay)
+ Khi g1 hai tay ra ngang tht momen quan tinh cua nguoi do tang lén
thanh I' (I' > I). Theo dinh luat bio toan mémen dong luong thi van toc
goclao saocho: o =T =o' <o
4.9. Chon ddp an C.
Goi v, vav, lan luot L van toc cia ngudn so voi mit dit va so vai san.
Vir = OR van toc kéo theo ctia hé quy chiéu gan vai san (quy chiéu quay)
tai diém ma ngudi ding trén san quay. Ap dung cong thirc cong van toc:
Vi =V + oR va dinh ludt bao toan momen dong lugng cho hé qui chiéu
gan vai mat dat (h¢ qui chi¢u qudn tinh) ta duoc:

mv,R + % lo=0= m(v,+oR)R + L lv=0

: Lo _
mv R + o(mR" + 5 DR =0=®»=-043 rad/s.
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4.10. Chon dap an D
A=AW,= ‘12 (o' =0) = 1= %A =0.15kgm".

{s)*‘

4.11. Chon dap an B
y = M/l = 15rad/s’ = » = yt = 150rad/s

- Y
viy W, = 5 lw" = 23k]

4.12. Chon dap an C

Chu dé 5. Déng nang cua vét ran quay quanh mét truc ¢ dinh
5.4. Chon dap an D.
Trong hé qui chiéu quay, cidy moc theo phuong trong luc biéu Kién:

Py, = P+ F, . Do dé, ciy moc nghi¢ng vé phia trude quay mot goc ¢ so

vGi phuong thang ding. tgp = -2 = I-]—]-n—)--z--l-‘- - E-J-i-lj .
4 mg g
5.5. Chon dap an C
5.6. Chon dap an A
5.7a. Chon dap an C
Tubdira: =3"+2t+4 ¢ =61+ 2 = ¢" =7y =6rad/s
b. Chon ddap an B
Goc quét: A = ¢, — ¢, = 33 rad.
c. Chon dap an B
Ap dung cong thire. ® = @'(1) = 61 + 2
tai thoi diém 3s = o = 20rad/s
d. Chondap an B
Gia toc cua vién bi duge xac dinh theo cong thic:
a= \/a; +a trongdoa =Ryvaa =R
thay s6 vao ta duoc a = 60.67m/s".
S5.8a. Chon dap an D
Ap dung cong thire: v=wR = o = v/R =5,5/100 = 0,055 rad/s
b. Chon dap an C
Gia toc cha xe khi qua duong vong la:
vZ - v? ~ 20‘) - 6‘0'J

as —————— ——— = - 16000km/h*= - 1.23m/s"
2.R 2x0,1

236 PL VL12



o Chon dap an C

Ap dung cong thirc: a,, = —— =0,31m/s°
R 100
d. Chondap an A
; ) . \ v
Dung cong thirc: v, = v, + at =t = = Oy
a

CHUONG 11
Chu dé 6. Chuyén déng dao déng, dao dong diéu hod
6.6. Chon dap an A
6.7. Chon dap an A.
Tur bicu thiae dinh nghia: X = Asintot + @), ta tinh duge vin toc va gia

: dx : dv :
16C: v=— = mAcos(mt + @) vit a= - = = o Asin(et + Q)
dt dt
; Ao _
>V, Ao vaiv= —v = — = Aocos(ot + @)

s ¥ 1 n
[u do suy ra: cos(ot + @) = 2 hay ot + ¢, = £ 2nn + 3 (hi=];2 .

Viay vat xudt hién g I do: x = Asin(2nn + - ) = ; ,

6.8. Chon dap an C.

6.9. Chon dap an A.

6.10. Chon dap an A.
6.11. Chon dap an D,
6.12. Chon dap dan D.
6.13. Chon dap an D.
6.14. Chon dap an D.
6.15. Chon dap an A.
6.16. Chon dap an A.
6.17. Chon dap an C.
6.18. Chon dap an A.
6.19. Clhon dap an A.

; ; ) : 27 2m - - .
Chu ki1 dao d();}g; V2 s & e Ih;l)’ sOvaotaco T =2.18(s)

m
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6.20. Chon dap an B.
fip dung: T = i = B = 0.02s
® 100m
6.21. Chon dap an C.
So sanh phuong trinh di cho voi phuone trinh dao dong dicu hoa. ta co:
X = Asin(ot + )
* Bién do A cua dao dong: A -~ 4em

; g o B :
*Chuky: T= —,trongdow=n= I =2n/n =2 (s)
L6}

* Pha ban dau cua dao dong: ¢ = /2 (rad).
6.22: Chon dap an B.

A=0,Imvao= fI-—k- = 14.14radfs = v, = A= 1.4m/s.
Vm '
6.23: Chon dap an D.
a=mA=20m/s’
6.24. Chon dap an C.
L= A=A %]“ = o = 2m/s.

8

f’:\p dung cong thue: v

m

6.25. Chon dap an C.

L1 do, gia toc va do do ca luce tic dung déu ti 1é vor sin(ot + ¢,). Vay tai

v # qn . = ~ - = . F i
diem c6 pha ¢ = *2 , 11 do va lue déu nhan gid tr cuc dai.

Chu dé 7. Con lac don - con lac vat i
1.7. Chon dap an A.

7.8. Chon dap an B.

7.9. Chon dap an D.

7.10. Chon ddp an C.

7.11. Chon dap an D.

7.12. Chon ddp an D.

7.13. Chon dap an D.

Phuong trinh dao dong ¢6 dang: « =« sin (ot + @)

(trong d6: (o = 2n/T = 5 rad/s). Vi: cosa, = | — ls'in“gl — \.z 0,99

=1 -2. (0/2)* =0,99 = a, = 0,14 (rad)
Tu diéu kién ban dau: 1t =0, a = o, viv=0
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Cy N
= = ¢ = /2 rad
0 =cosp
\ ay phuong trinh dao dong la: a = U, 14sin (5t + 7/2) (rad).

7.4 Chon dap an C.

Suic cang cua day: T =mg(3cosa - 2cosa,,)

+ Twvitribién:  a=ua,=T=T,, =mgcosa,=4.9.10"N
+Taivitrican bing: a=0= T=T,, = mg3 - 2cosa,) =5.10 'N
718 Chon dap an D

Vi thang may roi tu do nén con lac cing roi te do. lue cang day treo bang
0. Tuc tic dung 1én con lac chi ¢6 trong luc.

= Trong hé “thang may + con lac” dirg yén (cung roi van thang)
= tan 50 =0 = T = v cung.
7.16. Chon dap an A

[

Chu ki dao dong cua 1o xo: T =2nw = 2n ||J£
\'m
* Khichicé m;: T,=2rn | X (1). Khichicé m,: T,=2n k (2)
m, m 9
D T " ok
Khi ginca m, vam,: =21 |——— (3)
\'m, + m,
f = y 2
. . T m m gy
[ur (1) va (2) ta suy ra: = H—-—i ..., o RS ;—1—] (4)
;  \m, m, I, )
T (2) va (3) ta suy ra: T [m +m, i ( TW i R W
5 m, oY m, m,
2 \ 2

B . . [ ——
[hay (4) vao (5) = [ 1 ] : f( T, J +1 =2T=JI7 + T =2s)
\ T, \ T, ,

7.17. Chon dap dan A

Chu Ki dao dong clia con liac: T=2n [— . vi vay ta ¢co:
8

+'I"l=2n\/§ vaTy=2n !i 3{:1—11-) _—fl_
8 g T,) L

+ Khi chiéu dai con lac 1a (/, + 1,) thi:
.
rese[i2% o (2] bt

. e "
12

Ve (L
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TA8. Chon dap an A

Chu ki con lac & matdat la: T, =2n | -/
V&
o . [T T, J[g, .. (R °
Odocachla: T, =20 |- = L= {20 W =8sl =1 ]
. h \[gh ,-11h \! gh gh g ) L R ; h ]
”% = \/RR h <1 = T, < T, nén dong ho chay cham.
h W

So dao dong ma con lic chay sai thuce hién trong mot ngay dém la:

N =+ (trong dé 1 =24.3600 = 86400 (s))
h

r 8 * - - Pog v . ~ ] T T
Thoi gian dong ho chisai la: ©' = NT, = t -~

h
. ’ L , R
= Pong ho chay chim la: At=t1-1t =1l = ——|=67.5(s)
R +h

7.19. Chon dap an A

_____

Al ~ - ' Y - - '[ .. - - {
Chu ki con lac onhiétdo t,: T, = 2n \'!I L ,nhiétdét,: T, =2n \/
g

= T _ \/E V6iz 1y = (1 + Aty) v Iy = Iy (1 + Aty)
[

21 \2 -
[T} 1+At,

= | =—2 = (1 + )" + 2ty
\ T, 1+At,
T 2
il (fl = (1 +2/2) (1 - Ato/2) = 1 + A)/2 — At/2 = 1 + (W2)t, — tp)
2.

Vit,>t, va it va At, rit nho so vai | nén T, < T, = chay cham hon.
SO0 dao dong con lac dong ho thuc hién trong 1 ngay dém (& nhiét do

20°C)la: N= rlr trong do 1 = 24.3600 = 86400 (s)
1
Thoi gian 1 ngay dém ma con lac thue hién N dao dong & nhiét do 80°C Ia
, Ty .
T = NT_g = I'I: =T [1 2 4 (}j?,){t_g = tl}]
1

= Thoi gian dong ho chay cham [a: At =1’ - 1 =47s.

Chu dé 8. Con lac 16 xo
8.8.a. Chon dap an A.

Xx=004sin2nt vav=x"=0,04.21.cos2nt.
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Khit =4/3s thi x = 0.04sm27.4/3 = 0.045n81/3
=004 (O.R66) =0.0346m = 0.035m
ve K= 00428 co82n. 40 = 0,251 Jeosn/3
=02512(-0.500) = =0.1256 = —(). | :(mf/\
b. Chon dap an A
Van toc cue dan o v = 0251 m/s:
Giatoc: a=v=025122n(- sm2nat) = -1 576sin2n
= Giatoc cuc dai [y o= 1 .58m/A
c. Chon dap an A
ChukiT=2nlw=2n2n= ls
d. Chon dap an A
t(s) 0 1/4 12 34 I 5/4 4/3
Pha=2nt(rad) 0  n/2 n o 3n/2 I Snfl Xm/3
Lido=x(tm)y 0 0040 0 0040 0 0030 0035
Quing dutmg di: ~ = 0,040 x 5+ 0.035 = 0.235m
8.9.a Chon ddp an A

ChukiT=24/40=0,60s: T=2n \_f k - T° = 4n°m/k
\
) !
Do k= 28 nan TP =d4n* = % I %
Al mg g

: » Al
Suyra: g= 4n° —

=43.14° % 0.09/0.6" = 3,14°

Vay g = 9.856 = 9.9m/s’

b. Chon dap an A

Chu ki Tt lé vai Jm nén tan ~o { u 1¢ nghich véi vm - Khi m giam di 2

lan thi f tang lén V2 = 1,414 Lan. Vay £= 1,414 x 1/0.60 = 2,356 = 2,4Hz
8.10. a. Chon dap an D

~ - LI -~ . k = ” ¥ - - v 5
Vi vat dao dong di¢u hoa ta cd o = — . Mat khic. gor do gian cua 0 xo

m
; ¢ R ; _ k g
1a Al, tait VTCBtacé: mg=k.Al = — =

m A

D= J_g__ e LAY 20 (rad/s). Lic t =0, x, = -2cm va vy, = 40/3 cmps,
0,025

Al
¢o h¢ phuong trinh sau;
A.sing = -2 A.sing = -2 1
- = . 2) = tgp=-,|-
A.m.coso = 40y3 A. - 20.cosp = 40V3 3
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1o (1) va(2)thit A>0,sing>0,cos¢>0, = o=~ g =% A= §éni lem

ay phuong trinh dao dong la: x = 4sin(20t - g ) (cm)

Chon dap an D
i vi ti thip nhat cta vat, 10 xo ¢6 do gidn toi da va bing (Al + A), do d6 ), do do
¢ dan hoi cuc dai: F__. = k(Al + A) = mg + k.A. Thay 50 vao ta duoc: ta duoc:
Im+0,04k=26 (*). Matkhic,taco: o = l{— hay — =400 (*¥) (%)

m m
il hé (*) va (**), ta tim duoc: m = 0.1kg va k = 40N/m.
a. Chon dap an A

max

Vit dao dong diéu hoa: x = Asin(ot + @)
o1 do gidn 1o xo 0 VTCB [a A/, ta ¢6 cic phuong trinh sau:
,_mg _0,25.10 2,5

(DvaAl+x,=65.10" (2)

k k k
B 80 1 é_ kA2 (D), Tabt =0, % =x,, v. =0
2 "R ks
W W S A IR T A b By Wi B ook dha Atd i i
=X T = % 4 ;—2- = X,,. (cong thue nay ding o moi thoi diem). i diem).
(&) 1)

1ay vao (3), giai hé 3 phuong trinh (1) (2) (3) ta tim duoc:
Al =2.5cem, x, = A =0.04 (m) =4 (¢cm) va k = 100N/m

rdo ta tinh duoc: o = JE = iOO = 20rad/s.
m 0,25

r dieu kién ban dau dé dang ta tinh duogc ¢ = 71/2, vay phuong trinh dao rinh duo
ng la:
X =4sin(20t + nt/2) (cm)
Chondap an A
1¢ dan hoi dat cuc dai khi vit & vi tri thip nhat.
F...=k(Al+A)=1002,5.107° +4.10"%) = 6,5N.

> Al < A, nén lue dan héi cuce tiéu bing 0, tng vai vi tri ¢6 i do:

=-2,5cm, tai d6 10 xo khong bién dang.
a. Chon dap an A

Lo : k [g [0
uvitri cin bang: mg = kAl = 0= |— = [= = |— =10rad/s
m VAl ol

wong trinh dao dong cua vat ¢6 dang: x = asin(ot + ¢). Tai thai dicm 01 diem

iyén van t6c cho vat: x, =1~ (/,+ Al) =2cm vav, = — 20cm/s,
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tred:  taed: A= Ixi+ 92+ =20 - 2%em
\ ) (" \. 1)
Mat kI Mat khdc, theo dé bai: tai t = 0, x, = - V2 ecm va v, < (), ta co
x, =22 sing = =2 = ¢p=-— hodc —
6 §

s n
= x=2v2sin(10t + ‘G- ) (cm).

b. Chon b. Chon dap an A.

Nhu ¢ Nhu di biét, vat dao dong di¢u hoa theo phuong trinh trén ¢6 the ¢
xem 1t xem nhu I hinh chi¢u cua mot chat di¢m chuyén dong tron deéu trén

tron ¢ tron ¢6 ban kinh 13 A vor van toe géc khong doi o, Khi vat di chuyen

dén N dén M (tir 272 dén - 272 ) theo chiéu duong thi diém chuyeén dong

déu d  déu di chuyén wr A dén M’ duge mot cung ng

VOl go o val goc:

m n wm 2n . " S _
o= a= — +— = -— (hinh 2.9). Vay thor gian ngan
2 2 6 3
nhat d  nhat d¢ vat dao dong tr M dén N i
a 2n n

- = = —(8).
o 3.10 15
8.13. Ch8.13. Chon dap an A
+ Thee  + Theodé bai: E,=E =E/2
1 1 » 11

7
= —1 = —_mv == - kA’

2 2

=>v= = v=Ancos(ot+ @) ::'% 111(:)::’\"0()5‘1((nt + @)= L3 kA’
y i

¢

> 1 . : ; ;
hay cc  hay cos™ (ot + @) = % Ha bic cua phuong trinh, ta co:

1 _ ]
- (1 : 2(1 + cos(20t + 2¢)) = :—; = cos (20t + 20) = 0 = 20t + 2¢ -(2k + 1)’;

Goi t,  Goi t, vat, la hai nghiém lién tiép cua phuong trinh trén, tic la ang

va(k - va(k+ 1), taco:

=

o oL, +e=02k+1)

_4_
e :>m(th,—t1):g.
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i

Mt khac ta co: o = T thay vio phuong trinh trén va nhé rang theo dé

bai t, -, = 436(5) ,tatinh duge: T = 136(8) va o = 20 (rad/s)

8.14. Chon dap an D
8.15. Chon dap an A

2 2
* W, = kx” - E_A_Sinf{lot § oy = [1-cos(20t + m)]
2 2 2
2 22
oW,z TV MOA ot + 1) =
2 2 2 L
E 14 cos(20t + m)] <
2 -‘4-.
. kAz m(lJ2A2 :
trong d6: E= 2. = B A _ 9904
rong do: E 5 9 Hinh 2.10

8.16. a. Chon dap an C
Do cing cua lo xo la: k = F/Al = 10N/m.
b. Chon dap an C
Trong chuyén dong quay. vat chiu tic dung cta hai luc (hinh 2.10): Trong
luc: P = mg va luc dan héi ctia 1o xo: [fl=kAl =k(I = 1) => F =P+ f laluc

2
) -~ a - w - A - \' :_' _‘ L] =
[am vat chuyén dong tron déu vi vay: F=m—= mo'R = mo'O’'A. Mat
a . E . R B

: P P P ,.
khic: cosa = — = —— = || - || = —— =2cm = [ = 22c¢m. Theo

f k|- k cos u

hinh vé& thi: F = Ptga. = Ptga = mo’O’'A (1)
. O'A ! _
va sinaa = — = O'A =0A sina (2)
OA
Thay (2) vao (1) ta co6:
P g = mo OA sina = o° = ﬂ__rﬂg_q"l‘f ke ot P e
m.OA.sina.cosa  OA.cosu

[ g ; o
=>o= (£  =953rad/s = n=w/2n = 1,5 vong /gidy.
l.cosa
8.17.a. Chon dap dn D
A . it o 'k
Tan s6 goc dao dong cia dia la: o = M- [ Orad/s.

Phuong trinh dao dong dia c6 dang: x = Asin(ot + @)
Theo dé bai, hict =0, x, = Asing = -4 cm. v, = ®Acos@ = ().
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-_ -

S A =4dem O = - — -3 X =dsand 1N ") {emy)
)

(R

b. Chon dap an D
+ Vi sau Kht va cham dan hor vor mat dia, vat m duoc gt khong ron xuong

. = L e : 'k ;
dia nita, nén tan $6 goc: © = = = o =10rad/s
\M
+ Ngay trude khi va cham, vat m ¢o van toc v duoc tinh theo cong thire
v= 2¢gh (ip dung dinh luat bao toan co nang). Ngay sau va cham. dia

co vin toc V, vit co van toc v Ap dung dinh luat bao toan nang luong (va

cham hoan toan dan hon tacd: mv=MV +mv' (1)

v

mv- MV’ mv”~ - \ . 2mv 2 =
- b (2). Tt va2) > V= Y e J2gh .

2 2 2 m-+-M m-M
=3 . ; g . . G KA” ; 5
Nang luong dao dong cua dia duge bao toan va bang 5 do do ta co:
kA MV~ .M, M 2m .
e e WA B — V= v 2gh

2 2 \k Vk m+M

— A'=0,082m = 8,2cm.
¢. Chon dap an D
Phuong trinh dao dong cta dia ¢6 dang x = A'sin(o't +¢)
Theo dé bai lict =0, x,=0=A'sinp = v,=-V' = 0'A'cos@
Tur d6 tim duoc: @ = m. Phuong trinh dao dong cua dia
x = 8,2.sin(10t + ) (cm)
Chu dé 9. Céc loai dao déng - Téng hop dao déng
9.7. Chon dap an C.
9.8. Chon dap an C.
9.9. Chon dap an A.
9.10. Chon dap an D:
9.11. Chon dap an A.
Theo bain ra ta ¢6: Chu ki riéng cua con lac: T, = I/f, = Is. Chu ki kich
thich cua tau T = //v = 1/f. Khi van toc tau dat 45km/h = 12.5m/s, thi dao
dong con lac manh nhat, nghia la xay racong huong: f,=f=>T,=T
=liv=1=1l=v=12,5m. Viy chiéudaiduongray la: /=12,5m
9.12. Chon dap an B
Goi 0 I thot gian gitra hai 1an trung phung ké tiép nhau, theo dé ra:
T,<T,= 0=nT,=(n+ 1 )T, =>T,= E)EBI‘ =291 (s).
v M
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9.13. Chon dap an C.
9.14. Chon dap an D.
9.15. Chon dap an D.
9.16. Chon dap dn A.

| |
dn 1\

| = WA va ‘a s A = =

mfu
A%
.

Ap dung cdc cong thic: |v

max | |
max |

Trong dé: |v, .. | = ®A =628cm/s =0,628m/s =021

max

va |a,.] = 0°A = 4m/s’
e b B o S et
0,628 0, 2x n
gy K L e e S s,
2n ()

9.17: Chon dap an A.

Vantoc: v=x' = oA cos(ot + @) = 4n cos (nit + 1/2) (cm/s)
9.18: Chon dap an A.

Gia tri cuc dai cua van toc: IVmax]| = A =41 = 12,56 cm/s
9.19. Chon dap an B.

Trén Trdi Dat: T, =2n i .Trén hanh tinh X: T' = [
g, g
DU © S L5 JEe - BV BE N
Iy g, R;M

9.20. Chon dap an D.
Chon moéc tinh thé nang tai vi tri ¢in bang: thé nang cta hon bi tai vi tri
bién do géc o = 30" 1a: E, = mgh = mgl(1 = cos30"). Pong nang cia hon

bi tai vi tri can bang 1a: E, = ~ mv?. Ap dung dinh luat bao toan co nang:
11 VI 9 : | :

E.=2E, = % mv’ =mgl(1 = cos30"

= v’ =2gl(1 = cos30”) = v = 1,63 m/s

CHUONG II1I

Chu dé 10. S6ng co - phuong trinh séng co
10.6. Chon dap an A.

10.7. Chon dap an A.

10.8. Chon dap an B.
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10.9. Chon dap an A.

10.10. Chon dap an D.
10.11 Chon dap an A.
10.12. Chon dap an A.

10.143 Clion dap an D.
d_ 3¢  g4-_30¢
A 2n 2n
10.14. C'hon dap an B. |
u = Ssintdbmt — nd) (em)
So sinh vdi cong thie truyén song = Asin(ot = 2rd/2)
= o =6mnrad/s vi k. =2m
Vay vin toc truyén song la: v =2/T = oi/2n =6 (m/s)
10.15. Chon dap an C.
1 1
- =+ 2,8 = v, =5403 m/s
Yik Y
10.16. Chon dap an B.
Phurong trinh séng tai mot diém M trude O la:

: M
Uy, = 2sin(2nt + 2n O— ) (cm)
A

2n

OM=10cm. T= 22 =1s. A=v.T=40cm = u,, = 2sin(2nt + % ).

(6]
10.17. Chon dap an C.
Phurong trinh song tai mot dieém M sau O la:

. OM
Uy, = 3sin(mt = 21— )(cm)

/3
OM =-10cm. T= 48 2s.h=NT=2m = i,= 3sint + El ).
) ‘
10.18. Chon dap an B
. 2n | |
T t+2n———-) (cm)
fl'\ )‘-
1L : 4
OM= —A(cm), t= L thi u,, =2cm = a= —cm.
3 . J3

10.19 Chon dap an D.

. 2n . 2
u=asin( —1t - 2n —_}E) (cm) = 4sm(3t— nx)(cm‘)
3 A 3 3
=T vaisnm=>vsa T =05 mis.
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10.20. Chon dap an D.

Véid,, =40cm,tacd: Ap=2n-22 =g > A=08m =f= - =25Hz
/I /

Chu dé 11. Su giao thoa cua séng
11.7. Chon dap an D.

11.8. Chon dap an B.

11.9. Chon dap an D.

11.10. Chon dap an B.

11.11. Chon dap an C.

11.12. Chon dap an C.

11.13. Chon dap dn A.

11.14. Chon dap an B.

Gira M va duong trung truc ¢6 mot duong dao dong manh, vay M nam

d, - d,

trén duong dao dong manh biac hai: d, - d, =24 = /= —= = |,6cm

Vin toc truyén song trén mat nude: v =fA = 16. 1,6 = 24 cm/s
11.15. Chon dap an B.
Bién d¢ cuc dai cua séng tmg vai trudmg hop:
d=|d, ~d,| =nA
g cdc diém trén dudng trung truc ciia AB séng ¢6 bién do cuc dai, doi vai
ching:

d,=d,vad=0van=0.
Vi gitta M va duong trung truc cua AB khong ¢o cuce dai nao khac, giao
thoa song tat M tmg véi gid tri nho nhat cua n (ngoai gid tri 0).
=n=1=A=d = |19-21| =2cm
=> VAan t6c truyén séng la: v=Af=2.13 =26 cm.
11.16. Chon dap an A.

Tacd: k= ; =0,8 (cm)vad,=d,=d =8cm.

d, -d. k d, +d,) |
Mit khdc vi: s, =.-.acosi(~l}_i)cos’ on100t - {91 +92) |

| )
Véid, +d, =16cm= 201 vad,-d, =0.
= sy = 2acos(200nt — 207).
11.17. Chon dap an B.

Gita 12 hypebol ¢6 11 khodng van, vay: 1 =2cm = fz— = A =4cm
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> Vin toc truyén song: v = 20 = X0cm/s.
VLS. Chon dap an A

Chu dé 12. Séng phan xa - Séng dung
12.6. ¢ ion dap an A,
12.7. Chon dap an C.
12.8. Chon dap an C.
12.9. Chon dap an B.
12.10. Chon dap an C
12.11. C lion cftf/) an C.
12.12. Chon dap an D,
Chicu dai moi bo song dimg bang 2/2, do do:
120 =4A/2 = A =60cm = vff
= Van toc truyén song: v = f.A = 24m/s.
12.13. Chon dap an B.

Bude song: A = L _4—0—- m = 20cm
f 200
. : g AB 290
SO bung song dung bang vai s6 bo song dimg: N = = = 9.
0 bung song dimg bang S song g e " on
12.14. Chon dap an A
Bude séng: A =2//T=03m = v/f
Vin toc tryén song: v = .0 = 60 m/s.
12.15. Chon ddap an A
v=fA=150956= 1434 m/s. )
12.16. Chon dap an C
Bude song: A = Y 204m.Tacé: I=kZ o=k= 2l SEhe 6
f : A 0,4
Vay ¢6 6 mui = 6 bung trén day (s6 nit 1a 7).
12.17. Chon dap an A
=22 sA=l=2m->v=Lf=20mf.
F F
Tiv=s |— = p= —~ =0025kg=25g =>m=2n=50g.

V v

12.18. Chon dap an A.
Khoang cich gitta hai diém gin nhau nhat trén cing mot phuong truyén
song dao dong léch pha nhau 90° bang A/4 = 0,75m.
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12.19. Chon dap an B.
Khoang ciach gitra hai diém gan nhau nhat trén cing moét phuong truyén

song dao dong nguoc pha nhau thi bang 2/2 = 2,5m.

Chu dé 13. Sé6ng é@m - Tinh chat vét li caa @m thanh
13.8. Clion dap an C.
13.9. Chon ddp dan B.
13.10. Chon dap an B.
13.11. Chon ddap an B.
13.12. Chon ddap an B.
13.13. (T/i(ﬁn (hfji an B.
13.14. Chon dep an C.
13.15. Chon dap an C.
13.16. Chon dap an D.
13.17. Chon dap an D.
13.18. C'hon dap an C.
13.19. Chon ddp an B.
13.20. Chon ddp an D.
13.21. Chon dap an B.
13.22. Chon dap an D.
13.23. Chon dap an C.
13.24. Chon dap an B.
Khoang cich gitra 2 nat song dimg ke nhau bang nua bude song va ¢o do
dai bing 1/3: A/2 =1/3 =0,60/3 =0,2m = A = 0,40m
Van toc truyén song trén day la: v = A =0,4.220 = 88m/s.
13.25. Chon dap an B.
Hai diém gan nhau nhat dao dong nguoc pha ¢6: Ap = 7.
2nd

A oy v
DAp=nt= — &o©d= voi A= — =0,6 (m)
A

Viyd=03m=30cm.

13.26. Chion dap an C.
o M khong nghe duoe am tire 1 hai song S, va S, dén nguoe pha nhau.
Tacé: Ad=S,M=SM=(k + 1/2)A
vi S;M nho nhat ing véi k =0, do d6: SM =S M + A/2 =4m.

13.27. Chon ddap dan D.
0 M nghe duge am to nhat: MS, = MS, =k (1) nhung O < SM < S,S, (2)
Tae(l) =(5,8,= 5;M) =M =858, =28 M = kA
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>3 M= HUSS, - k&) = 1[US,S, = kvif)
THRI=85: -k 50 =3k<§88,. =687 (3)
va S S, =k viF <288, ==k > - §8.f/v = 6,67 (4)
Vi M L diém dau tien khi ditir S, dén S nén S;M [a nho nhat tdce 1a phai

‘ 5 & -k : | .
lay k 1on nhat: tr (3) va ()= Kk, =6 =S M _ 2558 V j: 0,25 m
13.28. Chon dap an D
. m .
d. =25cm=>Ap= In ( L = A =2m
F s

=v=Af= 1000 m/s = | kin/s.
13.29. . Chon dap an B.
Cuong do am I, tai A (hinh 13.3)

L, = 10lgL /1, = gl A, = L10=9 (d) 9‘9
L= 100 1, = 10, = 0L Wmd O S.
b. Chon dap an B. . s
. A | o " . Hinh 13.3
Tar B cich N 10m, goi muc cuong do
am L va cuong do am la |
* Nang luong am: W =[S

* Mat khac theo bai ra nang luong am trén cac dién tich S, va Sg [a nhu
nhau:

B/ S _'.;-1/100
g Oy Ty ) B/

> Iy = 0,1.1/100 = 10° (W/m?) ;
> L, = 10lgl/I, = 10lg10" = 10.7 = 70 (dy).

c¢. Chondap an B
Cong suat ctia nguon N Gor nang luomg coa nguon phdt ra trong thoi gian
t = 1s la: W = Pt. Nang luong cua nguon N gui qua mat cau S ban Kinh
NA [a: W =[S (trong d6 S = 4n(NA )’

P=1,4n(NA)' =0,1.4.3,14. 1 = 1,26 W.
13.30. a. Chon dap dan A.

, ¥ m _ 6.10°
Ap dung cong thie: v = [~ trong d6 n= — = = 10%kg/m
p dung g v Vi g b I 60102 g
V= %%3 = 15mJs.
\ 0,01

b. Chon dap dan A.

™Y YT 48 OorF 1



g = okt of . N ) Vv 15 —_—
Doivoimotmii: I=AR2 2 A=2l=12m=f,= —= — = 12,5 H#
2 1,2
e o . @4 ;‘L ,.)
Péi véi haimii: | = 2 — = f, = 2f, =25Hz

Pboivarbamui: [ = 3 = £, = 8f, =315Hzx

1

N> o

CHUONG IV
Chu dé 14. Dao déng dién - Déng dién xoay chiéu
14.5. Chon dap an D.
14.6. Chon dap an B.
14.7. Chon dap an C.
Apdung B=4n.107.N.I/1 = 4.7.10 7.4000.1/0,4 = 12,56.10 ' (T).
14.8. Chon dap an C.
Ap dung gin ding @ = BNS = 2.107.4000.12,56.10 " = 0.1 (Wb).
14.9. Chon dap an C.
14.10. Chon dap an B.
14.11. Chon dap an B.
Khi u = Usinot thi q = C.u = C.U,sinwt
1 =dg/dt = ©.C.U,cosot = ®.C.Uysin(ot + 1t/2)
Viy 1 sém pha n/2 so vai u.
14.12. Chon dap dan A.
L=U/L (voi Z; =wl. =2ni.L)
VayU=1Z =2nf.LI
14.13. Chon dap an B.
Tong trd cia doan mach ¢6 R, L va C mic ndi tiép 1a Z vai
Z' =R’ + (oL = [/Cw)’
Khi ol. = //C» = 0 titc LCo® = | thi Z* = R’ cuc tiéu nén Z cuc tiéu.
(I = U/Z s& cuc dai: ¢6 su cong huong dong dién)
14.14. Chon dap an B.
Dong dién déi chiéu 100 lan.
14.15. Chon dap an A.

155 = 310sin1007t = sin 1007t = %: 100mt = & =, = 1/600s.
14.16. Chon dap an A.
110 = 220sin 10071 = sin100xt = %:a oom = %, 52
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> 1, = 1/600(s) va t, = 5/600 ()

Khoang thot gran mot lin dénsang la- M=t =, = 150 S.
[tong mot chu ki den sang han an (2A0) vt hai 1an (2At), do dé:
T=2M+2A1 =AM = : Al = : =4
P 300

14.17. Chon dap an C.
14.18. Chon dap an C.
14.19. Chon dap an B.
14.20. Chon dap an B.

R = U~ 200" = AD0). 1. = U, _200v2 5J2 A

P 1000 R 40

= | = Sv’rj sinl1 007t (A).

Chu dé 15. Mach xoay chiéu so cdp - Mach R,L,C mac néi tiép
15.6. Chon dap an A.

— » e 2 - ” b v A . . ~
laco: U, =1,Z. =50V. Viugtré pha mot géc 5 SO vol dong dién nén

T | 153

uc = 50 sin iuoom -3) 5 | = 50sin(1007t - 25)V.

WlA

15.7. Chon dap an D,

I= LU =05A =1=035sm | (100t + :;l z = 0,5sin(100nt - %)A.

-

?
=5 i = Wil | (100K = Z1~-5 | = BOsiatBhnb= 20N
_ 3 2] 6
(trongdo U, =1,7=0,5.100=50V)
15.8. Chon dap an A.
15.9. Chon dap an A.
15.10 Chon dap an D.
15.11. Chon ddp an C.
15.12. Chon dap an B.
15.13. Chon dap an B.
15.14. Chon dap an B.
15.15. Chon dap an A.
15.16. Chon ddap an A
15.17. Chon ddap an C.
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15.18. Chon dap an A.
15.19. Chon dap an C.
15.20. Chon dap an C.
15.21. Chon dap an D.
15.22. Chon dap an B.
15.23. Chon dap an D.
15.24. Chon dap an B.
15.25. Chon dap an B.
15.26. Chon dap an'D.

Chu dé 16. Tinh todn mach xoay chiéu bang phuong phép gian

dé resnen

16.5. Chon dap an A.
T gian d6 resnen hinh 4.16, thay hiéu
dién thé sém pha hon dong dién mot goc

U[ + l_L ;

T
Q= —,
4
UL(} i UR(J UR(_} N n
il oysemia raaten £ it
Ry Rg Hinh 4.16

16.6. Chon dap an C.,
Doan mach chia ong day voi dién trd thudn r co 1 tré pha so vai u.
16.7. Chon dap an B
Uy = Ue = U, gian do vécto resnen ¢6 ba canh bang nhau la tam gidc
déu OMN : I.R = 0,866.U = R = 0,866U/I
R =0,866.120/2 = 51,96 = 52Q)
IR = 0,866.1/C.» = I/Cw = R/0,866
C =0,866/R.w = 5,3.10 °F
I.Low = 0,5.I/C.o = Lo = 0,5R/0,866
L =0,5.52/0,866.314 = 0,096H
Cuong do hiéu dung cuc dai khi
Lo = I/C.0 = C' =1/0,096.314% = 10,6.10°F
Khi d6 U'c = (I/C'w).1y = (I/C'w).U/R = 6,9V
Két qua tim ra sai la do da tinh nham: Iy; = Uy/R.
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8. Clic P an ¢ . n
16.8. Clion dap an A 1Zix DC

Can cu vao gian do vécwo Fre-nen o hinh 4.17, v
, ; = o - ) 7 w17,

dung dinh If ham s vonr tam gric ACD ta ¢o: i I/

1.2 /sin(@" = @) =17/ sin(n/2 - @) -

O IR

> 1Z-=1LZ sin(@’ — @)/sin(n/2 - @)
Hinh 4.17

U, = LZ. dat tnn so cuc dai kKhi sin(gp’ = @) = 1, tie la khi (¢ — @) = /2
hay ¢ = @'— /2
> 10 = —tg(n/2 = @) = —cotgp’
(1.2, ~ LZeLR =1L RI1Z. = Zo= (R + Tl
= 1/0.C = (R® + Zl,/w.L = C = LAR® + 0”. 1y)
Viy két luan C = LAR® - »°. [,) 1a SAL
Co thé do di nham khi lay tg(e’ - 7/2) = cotg .
16.9. a. (.‘/Ir_m (f(fp an D
Ap dung phuong phip gidn do vécto quay. khi khod k md i, sém pha hon
SOVOi U /3 = ¢ = /3 = (Zy — Zc1))/R = tgo = tg(-n/3) = —\/5
= L1 = 20043 (Q) = C, = 1 = ~I—Q-LIF1
‘ 23n

(:)/J(,l

Khi khod k déng 1, tré pha /6 so vai u,

Goi Z. la dung khing cua bo hai tu 1
(hinh 4.18), ta co: ,\—‘va'\»—(:}—{_/ C, -
| L R i—' B

¢, = /6 kK ¢
= (Z, - ZJ)/R = tgo, = tg(n/6) )

BB

Hinh 4.18

1 3

biéndungcuabdtula: C= —= 10 )
{IIZJ( 2}'{
i
GO o W RO
NE:

b. Chon dap an D
+ Khi k mo: %,
+ Khi k déng: Z, m: (2, 2. = 200/J3Q = I, = J3 (A).
¢. Chondap an D
+Khikmd: ™ iy(t) = V2 sin(1007t + v/3)
+ Khi k dong: 1.(t) = J6 sin(100xt - 1/6)

%y, 2 = 2000 = 1y = UfZy = 1 (A)

1
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16.10. Chon dap an D
Theo dé ra ta ¢o:
7_{ o= _.l., =500 =R > e LTF__:
C(!)
Dung gian do vécto nhu hinh vé 4.19.
n

ta thiy: tga= Y¢ _1=>a=1.
418 4

Theo dé bai U,,, va UW Iéch pha nhau:
Tn n
— = = — - a = —. Dé dang thiy rang:

12 12 3

U, = Uygcosp = 200. ;:= 100(V ). Mat khac ta ¢o:

U2, = U2 + U2 - _8m,_“ . ViU, =U,= U, =U =40(V)
k\.2
120 .8 o sanr-Ye 100405,
R 50 I 08

Taeh: U = Ugesitiff = 200sin ~ s = = 1003 (V)

L4

oymz,= 190 o0 0

Viy L= 2L o >~ 0,69(H).

L€})

16.11. a. Chon dap an B
Mach dién ¢6 thé vé lai nhu hinh 4.20. Dung phuong phip gian dé vécto

ta co:
] y
U, = Usin30° =80~ = 40(V) = R = U 40900
2 |
U, + U, = U.sin30" = 120.; =603 (V) )
= U, 20 V) =5 1 = UG, G BT oy WL DYy S
b. Chon dap an B
U = U,sin60" = 80. ‘/i - 4043 ® b
2 Hinh 4.20

U .
iy sl 102‘--3 = 20J/3Q= C =~ 92F.

c. Chon dap an B
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L, =U,s5in60)" = | 2()
, |9 60\ 3
> L= —
I ?)

U=I(R+r)" +(Z

d. Chon dap an B

Taco: 1 =22 s 100

Viy i = 2 V2 sin{100mt

- L = 0,165H

Cha dé 17. bién nang tiéu thu trong mét mach dién xoay chiéu

— Hé s6 cbéng sudt

17.5 Chon dap an D
17.6. Chon dap an B
17.7. Chon dap an D
17.8. Chon dap an B.
17.9. ('/Ir_!n rf{f/) an D.
17.10. Chon dap an C.

17.11. Chon dap an A.

17.12. Chon ddp an B.
17.13. Chon dap an B.

17.14. Chon dap an A.

17.15. Chon dap an B.

17.16. Chon ddap dan D.
17.17. Chon ddp an D.
17.18. Chon dap an A.

17.19. Chon dap an B.
17.20. Chon ddp dan C.

Chu dé 18. Truyén tai dién nang - May bién ép

18.4. Chon dap an C.
18.5. Chon dap dan B.
18.6. Chon dap an D,
18.7. Chon dap an D.
18.8. Chon dap an D.
18.9. Chon dap dn B.
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18.10. Chon dap an A.

18.11. Chon dap an B.

18.12. Chon dap an C.

18.13. Chon dap an B.

18.14. Chon ddap dan B.

18.15. Chon dap an D.

18.16. Chon dap an B.

18.17. Chon dap an C

18.18. Chon dap an C.

18.19. Chon dap an B.
Vi mdy giam thé nén s0 vong cua cuén day thir ¢dp s¢ nho hon o var so
vong cua cuon day so cip. Vi vay, cudn day so cip ¢6 500 vong vi cuon
day thi cap co 100 vong: E{— ) = U'= —N U=20V.

Uu N N
18.20. Chon dap dan D.

Chu dé 19. Mdy phat dién xoay chiéu va mét chiéu - Dong co
dién xoay chiéu

19.4. Chon dap an C.

19.5. Chon dap an B.

19.6. Chon dap an A.

19.7. Chon dap an A.

Goi n, p va f lan Tuot [a s6 vong quay/phit, so cap cuc va tin o cua may

# Fd n 2 # - "~ - - . . - - . .
phit, taco: f= — p. Khi miy ¢6 s6 vong quay lan’ vio so cap cuc p’ thi

6
R e g pw i 5 e ._ N
"= —p’. Theodaubaithif =1 = n'p =nphayn’ = p ;
60 p
Viy s6 vong quay cua roto khi mdy ¢6 6 ciap cue trong mot phut L
, 3000 ! ;
n' = ——— =500 vong/phut.

19.8. Chon dap an D.
Khi tin s6 goc cua roto giam di n lan thi: E, = NB.S.o giam n lan vi vay E
gidm n lan va I = EAR® + Z)"* ciing giam di n lan. Cong sudt tiéu thu
trung binh do toa nhiét & cuon day la: P=R I" vi vay giam di n".

19.9. Chon dap an C.

19.10. Chon dap an B.

19.11. Chon dap an A.
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suat dien dong co dung

e, = E cosol; e, = Ecosteon + 2n/3) va e, = Ecostant = 2xt/3)
tii 1 =0thie: ¢, = I‘ =5 2 2 1 Fo% IS = -[".”f.j
vit e, = Egeos{=2n/3) = -E 2

lql:’. ( ‘il.?(’” II(}'j? u;” ( ‘
So do cach mac nhur hinh 4.21. U Uap = Uao + Ups = Uao +(-Ugo)

J -

[rong do U, va U, léch pha nhau = (ve thoi gian léch T/3). Ta ¢6 gian

do vecto nhu hinh 4. 21 trdo ta co U, = 2U cos i v3 U
)

BT

Hinh 4.21

19.13. Chon dap an C
19.14. Chon dap an B
Cuomg do dong dién trong 3 cuon day léch pha nhau 27/3 nén cam tng tur
do chung tao ra cing 1éch pha nhau 27/3. Chon thot diém goc ta ¢o;
B, = B sinwt. B, = Bsin(wt + 2n/3). B, = B, sin(ot = 2x/3)
‘4 P b lill b B
Khiot=n2thiB. =B, B.= AL B,= 2”
Khi B, huong ra xa cuon day 1 thi B. viv B, hudng vé phia cuon day 2 va
3. T do, vécto tong hop B eo do léon la: B=1.5B,,
19.15. Chon dap an C.

Ning luong tiéu thu: E = 'Rt = 1720, L h = 1000Wh
= 1= J100 A = 10A.
19.16. o. Chon dap an A.
Tu thong cue dan qua Khung:
G, =NBS=1000.0.1.200.10 *=2Wb
b. Chon dap an A.

DT YT 16 aarn



Suat dién dong cuc dai: E, = O o
trong do: o = 2nn/t = 2n.300/60 =107 (rad)
= E,=2.108 = 20n =628 (V)
c. Chondap an A.
Bi¢u thiic suit dién dong xoay chiéu:
e = E;sin(ot + )
vikhit=0thi n vuong géc véi B = ¢ = n/2

= ¢ =20nsin(10mt + n/2) (V).

CHUONG V

Chu dé 20: Dao déng dién t& - Mach dao dong
20.5. Chon dap an A.

20.6. Chon dap an D.

20.7. Chon dap an A.

20.8. Chon dap an B.

Taco: 4 LI’ = QU = Q; = LCI;. khai can biéu thire nay ta duge
2 2C
i Q“: lr,\JLC = ----EJ— o= 1 1(_)__ _ 2 10 ‘i(\
0 2.10

20.9. Chon dap an C

Trong qud trinh C thay doi tr C, dén C, . chu ki dao dong sé thay doi tir

mi m.ax
¥ ' I.C . dé& s Y — -
1r‘.1|'l‘ =T \/Lcmm dcn TT'H.I‘. =T L(‘m AX “min T C. =T L("IIIIII lxx{n
Vi A =0 2n JLC, . =565m.

(vai ¢ la van toc lan truyén cha song dién tir trong chan khong: ¢ = 3.10°'m/s)
20.10. Chon dap an A
20.11. Chon dap an B.

b=cT=2nc.JLC, A, =3.10°23.14. J1,5.10°.50.10 ** =516m

w=3.10°2.3,14. 1,5.10° 50.107'2 = 1548m.
20.12. Chon dap an C
20.13. Chon dap an B
Dung hé¢ thae: nang luong mach dao dong LC bang nang luong dién
truong cuc dai khi nang luong tir truong bang khong va nang luong tir
trurong cue dai khi nang luong dién truong bang khong:
iz e 1. @ i

= Uy,

Bl g o 00 ¥ T
2 2 U, VL \I
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20.14. Chon dap an D
1 ]

f = : = 12500 (He)= 125 kHz.
‘) - ‘ F9) Po.
2 L« 9 12 10 '_“‘s’.m'
\ n mn
20.15. Chon dap an C
_ e ‘ ™ (10 ") 13 g ; :
['=2r LC -3C= =12,66.10 "~ (F)=12.66 pF.

4L 4n? 210
20.16. Chon dap an C

it § = e S = 4 L.f

=, =7+ = 7,5 + 10° = 12,5(MHz)

Chu dé 21 Dao déng dién tu tat dan, cudng blc - Hién tuong
céng hudng

21.4. Chon dap an B.

21.5. Chon dap an A.

21.6. Chon dap an B.
Dao dong dién cua dién tich cua mach dién xoay chiéu duoc tao ra do
nguon dién xoay chic¢u nén 1a dao dong cudng bire va duoc duy tri ¢6 bién
do khong doi. Dao dong dien wr trong mach dao dong duge tao ra do su
chuyén hod gitra nang luong dién truomg & tu dién va nang luong tir truong
cuon ¢am mot cich diéu hod. Do nang luong khong duge cung cip thém
boi nguon dién bén ngoai va mot phian nang luong duoce chuyén hod thanh
noi nang nén dao dong dién tir I dao dong tat dan va ¢6 bién do giam dan.

21.7. Chon dap an C.

21.8. Chon dap an B.

21.9. Chon dap an A.

21.10. Chon ddap an D.

21.11 Chon dap an B.

21.12. Chon dap an A
O =@, .cosot (voi P, =0,75 Wb va o = 2nn = 2n20 = 40n vong/s)
vie = — dib = d (D cosmt) = ¢ =D o.sinot =94 25 sind40nt (V).

dt  dt
21.13. Chon ddp dan A.
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1

Khi cong hudng: Z, =Z. = ol = —- = CLwo’ = | = LC4°f,
] 1 .
4n°LC

21.14. Chon dap an D.

Khi cone huone: Z = JR2 +(Z -7 P =R = | U U 120 i B ok

~Onge onge: - gl - 5 - sy = e, = —— = - = Pl o
I cong huong N L~ 2y 7R 100

Chu dé 22. bién ti trudng - Song dién tu
22.4. Chon dap an D.
22.5. Chon dap an A.

Mach dao dong LC ¢6 dao dong dién tur var tan so rigng f = — . Mdy

2nJLC

phdt dao dong dic¢u hod ¢6 nhi¢m vu duy trn bien do va tan s6 cua dao dong

nay.

22.6. Chon dap an B.

22.7. Chon ddap an C.

22.8. Chon ddp an A.

22.9. Chon dap an A.

22.10. Chon dap an A.

22.11. Chon dap dn D.

22.12. Chon dap dn A.
Dé mach ¢6 thé thu dugc cic séng dii, tie cic séng ¢6 tan so 16n hon
trudge do, doi hot phai giam dién dung C hoac do tr cam L. Néu dua thém
cudén cam phu vao mach thi s¢ lam tang do tu cam cua mach, trai lai ¢o
thé giam C bang cdch n6i tiép vio tu ¢6 san thém mot tu dién phu C’) lic

nay: G, :—%——* < C ban dau.

4

22.13. Chon dap an A.

Tur cong thuce tinh tan s6 mach dao dong:

0 = —-.l—~ o X B --—1—_,- = — ! —y N e )
JLC Lo* 10%4.10"
Mt khac: —1- LI;"; & SE =% O, = [t.r\-"L(; & -If'- =2.10"C
2 - 20 ®
s |
-3 § 9 Q _ 2‘19----,,—: R0V,
C  25.107%

Vay biéu thic hiéu dién thé & hai dau ban cue cia tu ¢6 dang:
u = 80sin(2.107) (V).
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2214 Chon dap an C.
Khi mac C, va C, song song vai L thi f = | /2n \Ii(‘l_;(‘,l _
Khimic C, v C, noi uép vai L thi 7 = 127 /Lo 1/C, + 1/C,)

Khi mac rieng C, véi Lthi = 120 JLC,

e, S i+ Bfe FaiP
GV R = 1 s 62 60+ £ = 1 = 24°
f,* £.9750 = 24* = §;* £° = 24°.50° = 1200°

(£, + 65" =50° - 21200 =4900 =» f;, + £, =70
tfy -£°=50"-21200=100=f -f,=10
Viy == [ = 40kHz vir T, = 30kHz.
2215 Chon dap an B
10 ban ta dién mac xen k& nhau tao thanh bo tu dién gdm 9 tu mac song
song nén co dién dung 1 C = 9.68/k.4nd = 50.10 ¥ F = 50pF
5 =¢T =3,14.10"21.(5.10 *.50.10 '*)"* = 942m.

Khi mac rieng C,var L thi f, = 1/2n

Chu dé 23. Su phéat va thu séng dién tu
23.6. Chon dap an A.
23.7. Chon dap an B.
23.8. Chon dap an B.
23.9 Chon dap an C.
23.10. Chon dap an A.
23.11. Chon dap an A.
lebiéuthicA=cT=c¢ 2nvLC = — =2rnvLC
¢
23.12. Chon ddap an C.
2nJLC 4n°.C.f*
23.13. Chon dap an D.

f = 0.5(H).

=001 cos (10U (A) = m=2ntf (= l_g_qﬂ = 50(Hz)
n

1 1 1
e e ::’ ( N = -
2nJLC 47° Cf?  4.10.2500.0,2
23.14. Chon dap an D.

Cong suat P cung ¢dp cho mach phii du dé bu lai cong suat hao phi do toa

f = 0" (F)

nhiét trén dién trd thuan:
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cC .., LI’ cCuU?
2 2L " 2 T 2
=S P= -B-C—I:Tﬁ =137.10 " (W) =137 uW
2L '
23.15. Chon dap dan A
23.16. Chon dap dn B,

Tacé: A=cT= < = —310* = 3 (m).
f 100.10"

23.17. Chon dap an D.
A =¢2n JLC, =3.10°2n v5.10°.10.10" = 13,3 (m)

A, =c.2m. ﬁ:(?_?. =3.10°21.v5.10 “250.10 ™ = 66,6 (m).
23.18. Chon dap an B.
Dung cong thic: A =c.2m JLC =30 (m).
23.19. Chon cfdp an C.
A = L _C_ =3.10°27.4,510°810" = 11,3 (m)

min min min

A =c2n.JL_.C__ =3.10"21420.10°.480.10 2 = 184.7 (m)

max max max

23.20. Chon dap dn A

‘ J i L
T 1= Yo véi U= . 2 X VvAZ, = 1 1 IE =>1=U,.,| L .
Z{‘ \.r"2 Co C 1 \J C § ¢
vLC
23.21. Chon dap an D
g =11
I
.. €gS . 0 109 -
bién dung tu phang: C, = 0 v 36.10"7
d 'S - 800cm” = 8.10 *m?

'd = lem =10 *m

Khi cong huong: f = f, = 1 = = --3 e 5 A= €20 J1C; |

2n,/LC, »  2nJLC,
23.22. Chon dap an B

Tur cong thae: A = Ft: (vGic = 3.10'm/s).

Ung vai f, taco A, va tmg vai f. ta co 2. thay so vio ta ¢6 két qua B
23.23. Chon dap dan C.
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[acoT, =2nJLC, = =¢ T, =c2rnJLC, . Vai G, =81C,, ta ¢6:

=¢.T, = ¢ 2nJLC, 27 JL81C, = 9. ¢. 2n JLC, =k =9 A,
23.24. Chon dap an B.
T, IC, d, d [ Ao ¥
€1, > i‘ = e t hav: BP0 —= | =400
Ay €Th A VG vd. “ody, LA )

Vay Khoang cich gitra ciac ban tu thay doi 400 lan
23.25. Chon dap an A.
Di¢n tich pha song: S = nR- vai 2R = 1000km = 10°m
=> S = 0.785.10"m". Nang hrong séng dién tr md vung phu séng nhan
duoc trong méi giay: W =S.1 vail = 1.1.10 "W/m*
= W =0,86.10"] = 860W
23.26. Chon dap an A

‘ 8
r=S= 310 _ 9107290 10° (Hz) =90 MHz.
A 10
3

23.27. Chon dap an A.
Tur bicu thic cudng do dong dién tire thoi i(t) suy ra tin s6 dao dong dién
tr trong khung: o = 2500rad/s

1 et 913107 H = 21%mH.

R T e
o'C 2500°.750.10"

vii @ =

Lc
23.28. Chon dap an B.
Gia sur angten rada dat tai diem O, phdt song dién tir dén mot mdy bay dang
bay vé phia rada (theo hudng AO). Lan tht nhat rada phét song, séng bat dau
phian xa tir mdy bay & vi tri A, do d6 thai gian song dién tir lan truyén tir O dén

A Ta: 1= 1.39 = 60ps va OA = ¢ 1,,, = 3.10°60.10™ = 18.000 (m) = 18km.

T 117 "
Theo dé bai, t,-= ~2—;15 =585ps O ¢ :B A,
=/ S——

= BC=58,5.10"v va OC = c.t,y,
=3.10°.58,5.10°.v = 17550m.

Viv<<cnén BC<< OC,va OA=0C+BC+AB=~0OC + AB

> AB=OA - OC = 450m = 2v — v = «?? = 225m/s = 810km/h.

23.29. a. Chon dap an A
Budce song dién tir ma mach thu duoc:
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A= &2 22 900 JLC = 60nyE

= 533 (m).(*)
f ©
b. Chon dap an A
} 2
Ttk O = — (1),
c’L
Pé mach bat dtr(jrc song ¢6 A thoa mian: 60m < 2 <

Gk

ti€p vo1 C viG <C v6i €, = ——2-(2). Tir (1) va (2)ta co:

oy
+ khi 2., = 60m,
G =020nE =, = 02530k,
% khi &, = 120m, C, = 1nF = L= 1,033aF
= 0,253nF < C, £1,053nF.
23.30. a. Chon dap an C.
Dung cong thire tinh budc song:

| € = 27:(: f C . Theo dé bai ta ¢o
{ o)
A, =2xc JL(CU +C,) = 10m; (voi C, = 10 pF)

A, =2nc JL(C, +C,) =30m; (vai C, = 250 pF).

2 \
G +10 A ( IQ = L C,=20pF.
C,+260 A7 130} 9

Tide L e =04 107 (H).

b. Chon dap an C.

120m thi C,

phai n o

Ki hiéu ¢ [ géc xoay cua ban tu, dién dung tuong tmg cua tu dién, theo

dé bai: 'C, =C, + ko (pF), khi ¢ =0, C; = C,= 10pF.
Khi ¢ = 120°, C, =10 + k.120 = 250pF — k = 2pF/do.
Nhu vay: Cy =10 + 2¢ (pF) v6i &5 = 20m = 2re (L(C, +C,) .

CatCp o 200 1
C,+C; -4 4
23.31. Chon dap an D

Khi trong mach ¢6 cong huong: Z =R

Tu do: - Cq = 100 pF =i (P =

:>I'-2- 10°A=1mA=>1,=1J2 =J2mA

(9 TAT A
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CHUONG VI

Chu dé 24. Su tan sac anh sang

24.5 Chon dap an C.

24.6. Chon dap an D.

24.7 Chon dap an B.

24.8 Chon dap an C.

24.9 Chon dap an A.
Anh sdng traing gom vo so dnh sing don sac. moi séng dnh siang don sac
cO mot tan s6 xac dinh. Khi truyén qua thuy tinh, dnh sing do ¢6 tan so6
nho hon tan s6 cua dnh sing tim nén léch di it hon so vét anh sdng tim.

24.10. Chon dap an C.

24.11. Chon dap an D.

24.12. Chon dap an B.

24.13. Chon dap an C.

24.14. Chon dap an D.

24.15. Chon dap an D.
Mol dnh sing dom sic trong dnh sang trang sau khi phan xa & mat trén va
mat dudi cua mang dau giao thoa vair nhau tao ra nhimg van mau don sac,
cho ta rit nhiéu mau khidc nhau.

24.16. Chon dap an D.

Chu dé 25. Hién tuong giao thoa clia éanh sang don sdc
28.5. Chon (frfp an A,
- .. D . 1a _ 8
lMcdi=—=2A=—=0,5.10"m = 0,5um.
a D
25.6. Chon dap an D.
Phat bicu D trong duong vai phit biéu: hai song dnh sdng giao thoa nhau
Khi chiing ¢6 cung tan s6 va nguoc pha nhau (hiéu pha = n).
25.7. Chon dap an B.
25.8. Chon dap an D.
25.9. Chon dap an D.
25.10. Chon dap an B.
25.11. Chon dap an C.
25.12. Chon dap an B.
25.13. Chon dap dan D.

25.14. Chon dap an D.
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25.15. Chon dap an A.
25.16. Chon dap an A.
25.17. Chon dap dan D
25.18. Chon dap an D.
25.19. Chon ddp an A
Theo dé bai: 51 = 1.5¢cm = 1= 0.3cm.

Mat khic:1 = -/'-p Bhe e 0,6um
a D

25.20. Chon dap an A.

-- ... 2 6
N gl A 6 vindti the SOK = 5 = [2k# 1) 22 = (2 + D2 “_:_
- 2d 2.10
=7210=2k+ 1N 10 = A= -‘—‘-’-2 LLm

Do dnh sing ¢ thi nghiém ¢6 bude song nam trong khoing 0,45 um
— 0,75 um, néntacé diéu kién: 43<k<75=>k=5,67.
Viy tat M ¢6 3 van tou.
25.21. Chon dap dan D
Khoang van: 1 = %)- = Imm. Khi mo rong khe S thi khe nay coi nhu tap hop
nhiéu khe S’ ndm & 2 bén ciia khe hep ban dau. Xét khe S' & cich S mot khoang
b, vin trung tim cua hé van tao bai S™ dich chuyén nguoc chiéu mot doan x theo

hé thie x = e Khi van trung tam cua hé nay chong 1én van tor bac 0 cua he

vin do khe S ban dau gay ra thi hé van giao thoa bién mat, khi do:
L QPO W YT e
L 2D 2.1
Khe S phai mo rong vé hai phia nén ¢é beé rong la: 2b=2.0,25 = 0,5Smm.
25.22. Chon dap an D
Hiéu duomg diSSMvaSMIaA=d, -d

B e ” . ' [,~d A a.x
Vi D rat [on so vai a, ta ¢o: D" 1<, ') s'— 55 Aam 2D

X

25.23. Chon dap an C
Toa d6 cua van sang duoc tinh:

fie)
n (K)o |D
=t AD V)T (k)eD 510
a a a.f
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Véi k=35 thi x,=2,5.10 'm
Vay khoang cich gitra van sdng bac 1 vibae 5 1a: xg—x, =2,0mm.
25.24. Chon dap an A

Gitra 16 van sdang ¢6 15 khoang van. Bé rong cta 1 khoang van la

4.5
j = 1'_) = 0,3mm.
15
= D e QI—) C'[? > a = C.'D =1.10".a=110"m = lmm.
a a a.f 1Lf

Chu dé 26. Hién tuong giao thoa cua anh sang c6 budc séng
khac nhau

26.4. a. Chon dap an A

: T . l1a _ . 2
Tacoi= "2 = p = s 0,5.10 "m = 0, 5um.

a
b. Chon dap an A

D 5.0,4.10°%1,
Toa do van tim bac 5: x4 = L = 2 40 _31 o =4.10”°m = 4mm.
- ' ‘ a 0,8.10

¢. Chon dap an A
Cidc bire xa ¢6 van sing trung van tim bac 5 ¢6 budc song:
x.a 4.10°.08.10° 2 : 9 g
- =107 (m)==(pm) (¥)
kD k.1,6 k k

Vi: 04um <Ak <0,75um =04 <2k <0,75 = 2,67 <k <5.
Vay k nhan cdc gid tnn 3. 4. Thay cic gid tri trén cua k vao (*), ta duoc:

¢

Ay = é«’(um) x> 0,67 (pum) vit A, = %—(].LD]) ~ 0,5(pm).

26.5. Chon dap dn A
26.6. Chon dap an B.
Tu cong thire : x = k fi) =kish k= x =5 = tai M ¢6 van sang bic 5.
( i
Xét tuomg turtai N = k = 11 = tai N xudt hién van t61 = vin sing gin N
nhat 1a van sdng bac 11. Vay trong khoang cidch MN ¢6 cic van sing bic
6.7.8,9, 10 va 11 = tong cong ¢d 6 vin sang.
26.7. Chon dap an A
Khoang van: Vi trong khoang gitra 10 van sing chi ¢6 9 khoang van:
=1 =048mm.
Khoang cach gitta S vivanh §* qua guong la: a= 88" = 2. 1mm = 2mm.
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ia  0,48.10 210
D LS
26.8. Chon dap an A
Goc léch doi vér tiado va tiatim: D, = (n, - DA va D, =(n, - DA
Goéce gitra hai tia 16 mau do v mau tim:
a=(D-D,)=(n~-DA-(n,— DA =(n,-ny)A. Vi «. D, va D, rat nho
nén:

|

R

= 0.5189um

PT = do,a= 2,2(1,52 — 1,48)5" - 7.68mm

180"
26.9. Chon dap an A.
Khoang van: i= —— =045mm
9-1
W s @A) , 1a
Tucong thic:i= — = A = 5 = (),6pm.
a

26.10. a. Chon dap an A
Theo dé bai: 5i=1,5cm = i1 =0.3cm
} , . D 1A .
Mitkhic: j = — = A = -~ =0,6um
a D
b. Chon dap an A
a 10 -~ > 1 N, ay ax
Xét hiéu dudng di: Ad =SS,M -SSM = (d, -d,) +(d, ~d,) = [ 5
Daéi véi van trung timtacd k=0 = Ad =0
X D
=2, % _0> Xy = ; y = -3,15cm.
Nhu vay van trung tam dich chuyén 3, 15¢m nguoc chiéu vor nguon S.
26.11.a. Chon dap dn A.
Khoang cdch du kién a’ cua hai khe:
, _ AD
a’'= — =0,885mm.
‘1
b. Chon dap an A.
khoang cich ding a cua hai khe

0,59.0,6.6
e 2= Yim.
2.1

26.12. Chon dap an B.

aqa= —
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Got D 1d Khoang ciach tr mim quang hai khe I+, F, dén mat phang ticu vat

cua Kinh lap, & vi tri tha nhat va D+ 30 1o Lhoang cdich & vi tri tha hai. Ta
¢oO hai phuong trinh:

24 2D D

I &= = = (1)
16 a 1.8
2, 88 2D + 30) (2)
| &= —— = ——— 2
12 1.8

Giai ra ta duge: D = 50cm va 2 = 0,54pum.
26.13. . Chon dap an C.,

. 4
D=L-d=08m.1= = ; = 0.¥6mm.
9]

S b oo g 5 ; 1a —_—
Budc song cua anh siang: 2. = — = 0.645um.

b. Chon dap an C.

. , T , D
Khoang dich chuyén cua h¢ vin: OO =y ] = 3, 260,
(
26.14. «. Chon dap an A.
T 5 & \ », D
Voi bue xa do, A, = 0,66pm vai, = -1 =0.396mm.
a
Bk ; .. A,D
Véi bure xa luc, A, =0,55um va i, = == =0,33mm.
a

b. Chon dap an A.

Vin chinh gitta ing vor k = 0 La chung cho ci hai bire xa ¢6 mau vang - da
cam. Van dau tién cung mau va van nay o ta diém A cach tam O ctia van
chinh gita mot khoing x = OA sao cho: x =k 1, = k,1, hay 0,396k, =
0,33K,. Vai k,, k, a hai s0 nguyén, ta cé 6k, = Sk,.
Viy gid tri nho nhat cha k, 14 5 va cua k., e la:
= OA =0,396.5 = 1, 98mm.

26.15. a. Chon dap an C.

Khi quan sit van bang Kinh lap thi ta trong thiy anh cha hé van nim trén
mat phang ti¢u cua Kinh lip va anh do & xa vo cung, vay:
i 21 ; 5 @
a=xtga= - viii= i mm: f =40mm = a=12,5".

f
h. ("/H_HI tfu;/) an C,

Khoing cich tir hai khe toi mat phang cua cic van: D = L - f = 0,36m.
Viy budc song cua bue xa L

™r Yrr +qs



A= 2 o 0.5um.
D
c. Chon dap an C.
Trong moi trudmg chiét suat n, van toc anh sdng giam n lan nhung tan so
khong déi, do dé budc song vi khoang van i giam n lan, ta ¢6:

| . . “ 2.1.3
A= = =0,375um va khoang cich trén thanh d = ——— = 1,575mm.

A
n

Chu dé 27. M&y quang phé - Cac logi quang phé

27.4. Chon dap an A.
27.5. Chon dap an D.
27.6. Chon dap an A.
27.7. Chon dap an A.

< 1 (1 I
Ap dung cong thic: — =(n, - 1)} — + — |
p dung cong ¢ (n, LRE*R:_;
2 -1
DoR, =R, =R, nén 3 (n‘-l'{ Y = R =2 (n,-1)=10cm.
27.8. Chon dap an B.
/\p dung: f= . , vai anh sdang do: f, = - L .
2(n, -1) 2(n; -1)
il bl R
va vdi dnh sdng tim : f = ————
2(n, - 1)
Do d6 khoang cach gitra hai ticu diém cta thiu kinh doi vai hai dnh sing
tréns€la: Af=f,-f = 2 [ S S . 297 Imm.
2\ng-1 n,-1)

27.9. Chon dap an C.

27.10. Chon dap an C.
27.11. Chon dap an A.
27.12. Chon dap an B.
27.13. Chon dap an D.
27.14. Chon dap an A.
27.15. Chon dap an A
27.16. Chon dap an A.
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2717 Chon dap an C
2718 Chon dap an D.
2719 Chon dap an B.
Chu dé 28. tia héng ngoai  tia tu ngoai
28.5. ( hon dap an D
28.6. ( hon dap an B.
28.7. Chon dap an D.
288 hon dap an D.
289 Chon dap an D
28.10. Chon dap an D
28.11. Chon dap an A.
28.12. Chon dap an B.
28.13. Chon dap an A.
28.14. Chon dap an C
28.15. Chon dap an A.
28.16. Chon dap an B.

Chu dé 29. Tia Ronghen
29.6. Chon dap an C.
29.7. Chon dap an C.
29.8. Chon dap an A.
29.9. Chon dap an C.
29.10. Chon dap an C.
29.11. Chon dap an C.
29.12. Chon dap an C.
29.13. Chon dap an B.
29.14. Chon dap an A.
29.15. Chon dap an D.
29.16. Chon dap an D.
29.17. Chon dap dn B.
29.18. Chon dap an B.
29.19. Chon dap an A.
29.20. Chon dap an D.
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CHUONG VII
Chu dé 30. Hién tuong quang dién ngodi - Céc dinh ludt quang dién
30.4. Chon dap an B.
30.5. Chon dap an A.
30.6. Clon dap an B.
30.7. Chon dap dan B.
30.8. Chon dap an C.
30.9. Chon dap dn B.
30.10. Chon dap an A.
30.11. Chon dap an C.
30.12. Chon dap an D.
30.13. Chon dap an A.
Gidi han quang dién cta vonfram duge tinh theo cong thuc:

he _ 6,625.10 *.3.10"

M= — = —————— = 0,276um.
A 17,2107
30.14. Chon dap an D.
» ; hc mv? he " "
Theo cong thic Anhxtanh: — = A + —3 2 DSWaas = ——=A=34.10 "J.
A i A

30.15. Chon dap dan A.

o : . 2W, .

[uwcong thee W, = = M max v .. = [—-Sm = 2.92.10"m/s.

2 V' m

30.16. Clon dap an D.
Khi dong quang dién triét ticu hoan toan thi cong cua dién triromg him ¢o
g1d tri bang dong nang ban dau cuc dai électron quang dién, ta ¢o

5L.| U= W =>U, = \_Nﬂn_n_ =241V.

d max
€]
30.17. Chon dap an D.
ik eU, »v, =] iy 2,05.10" m/s.
2 V' m

30.18. Chon ddp an B.
] = Ne =5 N = I/e =5.10" (hat)
30.19. Chon dap dan A.
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he h(

A ¢ (‘(_.-".“ =% A= " - elU. . =1907.10 w4
3 ?
30.20. ¢ hon uf(f‘(? an B.
) he
A= h( » A, = s .66 um
2 A

30.21. C hon dap an B.

he _ he +W, W, = he L_ 1} helhy-2) o 397107

/ A po? 17 .

30.22. Chon dap an A.

Chu dé 31. Thuyét lugng tu anh sang - Thuyét phétén
31.5. Chon dap an B.
31.6. Chon dap an D.

St hinh thanh dong dién dich 1d do su bién thién theo thoi gian cua dién
truong, hoan toan khong Lién quan dén tinh chit luong tir caa anh sang.
31.7. Chon dap an A.

i s C ; f 2 |f hC )
[rcong thile — s A —% = o ol =i
) 2 \m{
31.8. Chon dap an C.
e . - - C -~ . - - rd - A *
I'heo dinh nghia ta ¢c6 n = —, trong doé v [a van toc anh sang trong moi
<
: i ao g ¢
truong, o day: v=Af = n= Ya
2

31.9. Chon dap an A.

Gion han quang dién: A, = hc/A = 0241 pm

Budce séng dnh sdng téi: A = ¢/f = 0,300um

Vi & > &, = khong xay ra hién twrong quang dién.
31.10. Chon dap an A.

Ap dung cong thitc Anhxtanh:

he/h = A + 12(mv°,,. ) = vy, = 6.11.10°'m/s

31.11. a. Chon dap dan D.

SO photon ma catot nhan duoc trong 1s:

m = Ple = 3.02 .10 hai
b. Chon dap an D.

Fmuax
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Vi cuong do dong quang dién bao hoa nén:
, = I/e = 2,81.10" hat
c. Chon dap an D
Hiéu suat luong tr: H = n/n; = 0,0093 = 0,93%.

Chu dé 32. Hién tugng quang dién trong (quang dan, quang
trd, pin quang dién)

324. Chon dap an C
Hién tuong tian sic thé hién tinh chdt song chu khong thé hién tinh chat
hat ctia dnh sang. Moi dnh siang don siac ¢o bude song xac dinh, khi qua
lang kinh ¢6 chiét sudt n thay doi theo budc song thi moi dnh sang don sic
trong chum dnh sdng trang bi léch di khic nhau va gay ra hién tuong tan
sac.

32.5. Chon dap an C.

32.6. Chon dap an B.
2.7. Chon dap an C.
]\gu,\én tac hoat dong cua quang tro la dua vao hién tuong quang dan. o
la hién tuong dién tro cua ban dan giam manh khi ching bi chiéu sing.

32.8. Chon dap an D.
bay la cau sai. hien tuong dién trd cua chat ban dan giam manh khi duoc
chiéu sing thich hop goi 1a hién tuong quang dan. Budc song ngan nhai
cua dnh sing ¢o thé gay ra hién wong quang dan o mot chdt goi la gigi
han quang dan cua chat do.

32.9. Chon dap an A.
Cong thoat électron cua kim loar dung fam catot la:
Ap dung cong thic: h—(' = A

Ay

= A = 8,61.107J.

32.10. Chon dap an B,

]'I.Vz

Dong nang 161 thicu cta électron khi dén catot la: =&l

Khi dip vao catot mot phin dong nang nay chuyén thanh nang
h.c L) > he

luong cua photon tia X: g, = —<elU = A, 2 —.
Ay el
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Viy budc séong nho nhat cua tia X phat ra la
= S = 1,04.10"m
el
32.11. Chon dap an B.
Su phit sdng cua cac tunh the kKhi duoc chiéu sdng bang anh sdng c6 bude
song thich hop goi Lusu lan quang. Anh sdng lan quang con tén tai lau sau
khi tat nguon anh sang kich thich.
32.12. Chon dap an D

e hf h _ . S R @ o
p=me= —=—=-— =6,625.10 "ke.m/s. Day 1i két qua sai
C ¢ ’ ;
Tinh sai khi lam tinh chia cho 10" ddng 1& phai la:
p=6625.10""""=662510 "kg.m/s.
32.13. Chon dap an B.
Hi¢u sudt cua qua trinh hip thu va phat quang la:
508
l{ = l = L h j— = , :L}“’fa:
& [ h «C .! /.

\ /.

32.14. Chon dap an D.
Chu dé 33. Mau nguyén tJ Bo va quang phd vach cla hydrd
33.8. Chon dap an A
33.9. Chon dap an D
33.10. Chon dap an B
Vach H,, v Hy tng vai su dich chuyén cua électron tir quy dao M vé L va
he he

tr N vé L. Taco: hf, = =g, -8 Vihfy= —= ¢, -¢
/ \
Tl {5

. -Vach dau

tién ¢6 bude song dai nhat trong ddy Pasen tng véi su dich chuyén cua

; o . . he
€lectrontrquy daoNve M: hf, = — =g, —¢, =(g, —¢,)—(g, € ).
f\'l
. hc  he  he 1 1 1
Dn d“: — = - - - iy rorr s e
2 A A, A Ay Ay

33.11. Chon ddp an B.
Ban kinh quy dao cua nguvén tr ti 1¢ var binh phuong cua cic s6 nguyén
hién tiep nén: .

&)= i i I (;3 =
r,=27r =4r, = 21210 "m. r, = 3°r, = 9r, = 4,77.10 "“m
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33.12. Chon dap an B.

Luc tic dung gitra hat nhan va électron trong nguyén tu hydro la:

k.e® . rA— A ; ‘ .
F = —— la luc hudng tam lam cho électron quay tron quanh hat nhan.
2
§ i .
ke mv” , &%k
= — — D VT = -—
r- r m.r

Véir, thi vo‘ = 1,19.10" = v, = 1,09.10°m/s
Véir, thi v4* = 0,533.10"* = v; = 0,730.10°m/s.
33.13. Chon dap dn D.

h Aoh, |
s e g i A g e B o R4 i
g E4 ‘E:+ (E4 - Ez) "(E:s 54 Ez) hL - he Ny ~hy
hy )
33.14. Chon dap an C.
= . g i : 13,6eV
Quy daodimg M img véin=3: E,, =~ — - B 1,51eV
33.15. Chon dap an C.
s 3,6eV
_b_‘? =E, -E,=E_-E, vaE, = }¥+ E, = -0,85eV= - 134))(—— =x=4
A ' \ -
bo la quy dao N,
33.16. Chon dap an D.
33.17. Chon dap an A.
T N e o B Ak
Wi BB (B,~B)~E,~E) he he "3 -2
% b,

= A, =12811um.

CHUONG VIII

Chu dé 34. Hé thuc Anhxtanh-Cau tao va tinh chat cua hat nhan
34.5. Chon dap an C.

34.6. Chon dap an A.

34.7. Chon dap an C.

34.8. Chon dap an C.

34.9. Chon dap an D.

34.10. Chon dap an B.
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re, 1207 .~ - -
Favo —- < §'8 = 2 = Viy t l¢ ndy g&n bang hai lan.
s V 27

340 Chondap an C.

P hat nhan xenon. Cac hat nhan nhe v nang ¢o nang leong hién két trung

-

hinh cho moi nuclon nho hon so var cic hat nhan nang trung binh

.12 Chondap an C.
Nguyven tr sO cua nguvén wr ' Bi 1 Z = 83 Vay no chaa 83
proton va A = Z = 209 — ¥3 = 126 notron.

413 Chon dap an D

M4 Chon dap an A
rong 159949 gam O 6 6,023,107 nguyen tir. Mdi hat nhan nguyén tir
cua O co 8 proton.
Vay o proton trong 15,9949¢ (O la: 8.6,023.10°" = 4,82.10* proton.

34.15. Chon dap an C
Pon vi khor lwong nguyén tr u bang T khot lrong cua dong vi pho bién

cua nguyén tr cacbon ¢ C,
3416, Chon dap an D

Bay Lkér qua SAL Khi CO. ¢6 m, - 44,009¢

trong d6 ¢6 2N, = 2.6,022.10°" nguyén tr oxi.
12,044.10%

: = 274.10"" nguyén tr oxi.
14,009 EUYC

Vay lg Khi cacbonic ¢6 chura:
Kot qua tim duge 137107 1 sar do nham, trong 44,009g khi cacbonic chi

co N nguyén tr Oxi.

Chu de 35. Phan ung hat nhan
35.6. Chon dap an C.

Ta co phan img: ; X + (]) n->7+52"'Yviy A A+ 1 VAaZo>Z.
35.7. Chon dap an C.
C
Phan tng xay ra: g He + ? Be — : 1 o
2 1 0 '

35.8. Chon dap an B.
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35.9 Chon dap an D
35.10. Chon dap an C
35.11. Chon f!(jj) an A

1
i

Phuong trinh phan ¢ng: "B+ ~n— [Li+ {He = £ Xchinh Ia | Li.

0
35.12. Chon ddp an B.
Phan tmg B 1a khong dang, vi khong thoa min dinh luat bao toan khoi
luomg s0O.

35.13. Chon cfdﬁ an A.
Nang luong lién ket hat w: AL, = (2m, + 2.m, — m )¢ = 0,0305uc
AE, = 0,0305.931 = 2K¥,3955 McV
o \E 28,3955 _
Nang luong lién két riéng: &, = \" e 7,0988MeV
lll i

35.14. Chon dap an A.
Phuong trinh phan img: [T+ D > ‘He+ |n
Nang luvong toa ra: AE = (m, + m;,—m, —m, ¢’
Amp=(1l.mp + 2.m, - my) (1. Amp=(l.mp + m, — mp) (2)
Am, =(2 . mp+ 2.m, - m,¥3). Lay (3) - (2) —(1)
Am, -~ Amp — Amp= (m¢y + mp — m, - My,
AE =(Am, ~ Amj - Amypc’ = 0,0194uc® = 0,0194.931 MeV
AE = 18,0614 MeV.
35.15. Chon dap an A
t=24ngdy =3.8=3T
et = 1110.2"';‘ =m,. 2 ‘f"] = P2 0 o = =25g.
8 8
35.16. Chon dap an B

)

+ ’ . . l | ] '.‘ ’ ' -
Luong chat phong xa con lai . | 5 | ching to t = 16 ngay = 2T.

L t
N _
5 . ’ S ] 1 P . - T
Vaycho Kibdnracia ' T = 8 nply. Hy= AN, 2 T2k m{_,.--f— 27

S3

_ 0,693 ,006,022.10% 1
8.86400 131 4

0
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3517 Chon dap an C

: N 6, 022. 1 ' .
N, = M, -~ = 200 =9.19.107" nguyén tu
A 131
358, Chon dap an D
| = 276 ngay = 2. 138 ngay = 21
. L. .
m=1l2mg=m, 2 T= y »m, =4.12 =48 mg.

35.19. Chon dap an C

H =2Ci=2.37.10"Bq = b m, &
5
i

m, = . =2,76.10 " gam = 276 mg

*N ,

35.20. Chon dap an B
A-19+1-16=4]

| | > 31X = 4He.
7-=9+1-8=2 S

Chu dé 36. Nang lugng lién két cua hat nhén
36.4. Chon dap an A.

Bdn kinh nguyén tir ti [¢ vai can bac ba cua khoi lugng <6 (xem b dudi).
NI cich khic, thé tich hat nhan ti 1¢ voi khoi luong s6 A. Trong géin ding
bac nhat, nang lreong lién két u 1é vai the tich, u 1é vén khor luong s6 A.
Viy nang luong nay tang xap xi 8 lan.

36.5. Chon dap an A

AE = Am.c¢* = (2mp - my - mp).cE

(2.2,0163 - 3,016 - 1,0073).931 = 3,6 MeV.
36.6. Chon dap an B

AE = Am.c? = (mp + m, my,).c”
\E = (1,0073 + 1,0087 ~ 2,0136)u.c* = 2,23 MeV.
36.7. Chon dap an C

: t t
. i 4 0,693 -
Dung cong thitc m, = m, e Ve 2T,

Chua y rang 16 nam = 3.5.33 = 3T, ta ¢d:
16

My = 500.2 5% = 500.279 = 200

= 62,5g.
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36.8. Chon ddp an A.

e 4 0,693, j§ m,
Tir cong thue: m, = mge = i= In

= = 12.38 nam.
0,693 m

r
36.9. Chon dap an D.
Dung cong thuc do phong xa:
i A
Véi T = 5,39 nim = §,39.365.86400 (s)
Thay s6 vao ta cé: H, = 5,64 Bq = 152.10°Ci = 152 KCi.
36.10. Chon dap dan A.
36.11. Chon dap dan C.
Do hut khoi cua phan tng:
AM =my + m, - mp - m,
= (4,0015 + 26,9745 - 29,9701 - 1,0087)u
AM = - 00,0028 u < 0 — phan tng thu nang lugng.
Suy ra: AE = AM.c®* = -0,0028 u.c®* = -0,0028.931 = -2,61 MeV
Vay phan tng thu vao nang luong 2,61 MeV.
36.12. Chon ddp an B
Theo hé qua cua thuyét tuong doi hep vé tror cham cua thoi gian thi :
Theo dong ho cua phi cong trén tau va tru thi mot ngay dém cua ho da:
T, = 243600 = 86400s. Theo dong ho cua nguot trén Trai Dat thi thoi
gian la:
T[}

rfl 2 Vz'\\l-'L
. ___) o
/ a N

f =4 - (] - | {‘— i
B = i 3,69.10”° . Vivraitnhosovoicnén: T = Tn.t 1+ £2—J
C :

Y= (v = 39890km/h = 1 108km/s)

T = 86400.(1 + 6,8.10'"] = 86400s + 58,8.10 s
(su sai biét rit nho ¢d59.10 %s)
36.13. Chon ddp an A
6,022.10*
235

1g Uyys chira nguyeén (r urani.

Maéi nguyén ta phan hach toa ra:
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6.02.10%.3210°"

I)r"

=l l.)

200MeV = 3,2.10 ''J. Vay lg | toa ra: Q =8,2"]

ke nhien hicu toa ra nhict luong 8,2.107J, trong do phan chuyén thanh

A = - [ y ¥ 3 2[} P A ; 21 o i .
dién nimg I W, =82.10% - 1.64.10"J. Ning luong dién do nha

100
may san ra trong 363 ngay la: 600.10°.365.24.3600 = 189,22.10'J
189,22.10™

Viy can ¢6: m, = = 1153,7kg Ugys

1,64.10"
T T 100
Vay Khot luong nhien Licu can: m =m,, e g =4m,=4.1153,7 = 4615kg.
5

36.14: a. Chon dap an A
Ki hieu W, W, Wy lan luot 1a dong nang cua proton, a va X, dp dung
dinh ludt bao toan nang luong ta ¢o:
(Wp + mpe?) + my,¢” = (me? + W,) +(mye® + Wy)
» W+ AE = W, + Wy > Wy = (Wp + AE) - W, = 2,56 MeV.
b: Chon dap an A

Ki hieu P,, P, P lan luot la dong nang cua proton, a va X, dp dung
dinh luat bao toan dong luong taco: P, = P+ P
theo (hinh vé 8.1) tacé: P =P° + P}, — 2P,PcosP
)2 2 2
I” + P 'Px )
28 P

(1

— cosf =

Pu
9

“ . B
Mi W = P P2 = 2mW. Thay vao (1) ta ¢6: Hinh 8.1

2m
cosp = -0,866 — B = 150".
36.15. a. Chon dap dan A.
Phuong trinh phan tmg ¢ dang: |H + T Li »5 X+ 7 X
Tir dinh ludt bao toan dién tich va so khoi ta ¢o, X chinh la hat nhan caa
He con duoc got la hat «.
b. Chon dap an A.
Tong khoi luong truoc phan img: My = my + my; = 24,192u
Tong khoi lugng sau phan ing: M = 2my = 8,0030u
= AE = (M, - M) = 17,22MeV

Ning luong nay khong phu thude gi vao K,
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c. Chon dap an A.
S6 nguyén tir He trong 10em?® 1a: N = 0,01/22,4 N

S6 phan tng xay ra: n = N/2 => tong nang luong toa ra:

36.16.

E = nAE = 3,7.10°kd.

Chon dap an D

3

Phuong trinh phan ing: o+ 33 Al— 2P + | n

Ding cong thic: AE = AM.c® = Kp + K, - Ky - K., = 2 Kp - 3,51 MeV.

- 4,176.10°"

Theo ddu bai: AE = -4,176.10 13J = - =

:>Kp=Kn ==
Thé ma: K = % nen v =

Vay: vp =

3,61 -2,61

2K,
m})

n

Chu dé 37. Hién tugng phan ra phong xa
37.5. Chon dap an D.
37.6. Chon dap an A.
37.7. Chon dap dn D.
37.8. Chon dap an D.
37.9. Chon dap an C.

37.10.
37.11.
342
37.13.
37.14.
3715,
37.16.
Jidl
37.18.
37.19,
37.20.

284

Chon dap an B.
Chon dap an A,
Chon dap an C.
Chon dap an B.
Chon dap dn C.
Chon dap dan D.
Chon dap an C.
Chon dap an C.
Chon dap dan C.
Chon dap dan C,
Chon dap an &

-2.61 MeV.

1,6.10™"
= 0,45 MeV
,/ﬁ va luc? = 931 .5MeV
m
=1,7.10° m/s vav, = iy =~ 9,3.10° m/s.
m
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37.21. Chon dap an C.

Ap dung cong thae N =N 2 T var N la s6 nguyeén tr ban dau duoc xdc

| . 023.10™.1,2 5
ik b N, = at GO LT | o opp it

A 222

14T
> N=No 2 T =3,255.10°2.0.379 = 1,234.10%%,
37.22. Chon dap an B.
N 3.255.10°

Ho=iN= =252 =—— " .. 0 692 ~ 7,241.10" Bq.
5 3,6.24.3600

37.23. Chon ddp dn C.

Vimg = 46,97mg; mp, = 2,135mg, i 1¢ giffa s6 nguyeén tir U va 2°°Pb 1a

Taco: N.=N,. U 3 N, = mm: .
- 238 206
- Ny m; 206 46,97 206

Vay = = | —— T - 3
Np, mp, 238 2,135 238

A

1

\P dung cong thic: N=N2 T = 19 = 20.2 7
— 2] =0,95 = w—;‘-]n 2 = 1110,95

T ln0,95T s _—0 05. 1_1_7_1_9_ . 310% (nam).
In2 0,693

37.24. Chon dap an C.

Gia sir H, 1a do phong xa tai thoi diem ban dau. Sau thoi gian t do phong

tlnz
xa duoc dién ta theo cong thuc: H=He 7
£.0.693 T
Tudicukiénbai todntaco: —L =e T = t= ———=8,22 nam.
H 0,693
37.25. Chon dap an B,
Do giam phong xa:
H, -H ' T
% st 005 22 | f e | 100% = (1 - e 1)100%
I‘I[] 0 "
= (1-e"?)100% = (1 - 27)100% = 20 4 = 87,5%.
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37.26. Chon dap dan D

Goi s0 hat ban dau la N, thi so hat con lai saut s 1A N = Nge ™. So hat da bi
phan rd sau thoi gian t i AN = Ny(1 — e "), Mot hat phan ra cho 1 xung
dién. Trong lan do tha nhat ¢o n, xung dien, ung vai o hat da bi phan rd la
Ni(1 = e”"). Trong lan do thi hai ¢6 ny xung dién, tmg véi so hat da bi
phan rd 1a: Ny(1 — e ™).

Lay t, = tp = n, _N_ N, - o
n, N, N,e ok
voit =1 ngiiy thi L] - %= 3035 = e = 3035 = it = In 3.035
n,

. (In3,035) 0,693 (In3,035) 1,11
—_— A= => . o 3 - -
t r Ingay ngay
37.27. Chon dap an D
Do phong xa cua tuong 2o lic ban dau la H, bang do phong xa cua khoi
g6 vura mai chat. Do phong xa cua tugng go hien thon li:
I‘l - 0,771_1[1 = I—I = IIHC-."I = O.??}{n
= e"=0,7T=> it =-In0,77

- AT a0 ) l) fin
- In0,77 0,26 - __&:(}_:ZH}“ nam.
{' 0,693

| 5600 |

=T =15 gid.

-

,". "".
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