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LOI GIOI THIEU

DGi véi céc ki thi Dai hoc - Cao ding, phuong phip TRAC NGHIEM Ia
hinh thitc kha méi mé, dac biét véi cic mon khoa hoc tu nhién nhu mén Vat
li. So v6i phuong phap truyén théng thi phuong phép thi bang trac nghlem co
tinh khdch quan va phan dnh chinh xac hon...

Véi mon Vat 1i, thi trdc nghiém ngodi viéc phai tra 16i hang chuc cau
hoi vé moi van dé thudc noi dung ctia toan cdp hoc, cdc thi sinh con phai
danh thoi gian gidi mot s6 bai tap dé chon duge dép 4n ding. Néi nhu vay,
khong c6 nghia 1a qud khé va khong dat dugc két qué cao trong céc ki thi dai
hoc. Ngugc lai, thi tric nghiém s& tao cho thi sinh su tu tin, kha nang suy
luan logic va phat huy tinh nhanh nhay, kha niang phan do4n khi 1am bai.

bé gitip cdc em 1am quen va 6 dinh huéng trong viéc 6n luyén c6 két
qua cao d6i véi mon Vat 1i, ching t6i xin gi6i thiéu bo séch:

PHUONG PHAP GIAI
CAC DANG BAI TAP TRAC NGHIEM VAT LI
Bo sdch gom hai tap, cia tién si Tran Ngoc - ngudi da nhiéu nam tham
gia va tryc ti€p giang day, luyén thi cho khéi PTTH, chia thanh 10 chuong,
bam sét cdc phén trong tam ctia chuong trinh Vat Ii phé thong, véi gdn 1000
. bai todn dugc soan dudi hinh thic tric nghiém. Trong méi chuong dwoc
phan thanh céc chii dé cu thé c6 phan tém tdt I thuyét co s& va phan bai tdp

mdu vé cic dang toan dién hinh 4p dung cho chi dé dé. Phén bai tap luyén
- tdp 1a hé thong céc bai tap duoc soan theo midc do khé ting dan: tric nghiém
nhdn biét va thong hiéu, tric nghiém vdn dung va tric nghiém tu ludn.
- Cusi chuong c6 phdn dép 4n va huéng dan giai, nhim gidp céc em kiém tra
~ su chinh x4c lua chon clia minh va tham kho cdc céch giai d6i véi cdc bai
tap khé.

Chiing t61 hy vong bo s4ch 1a tai liéu tot va thiét thuc gidp ciac em hoc
sinh luyén tap va on thi tuyén sinh DH-CP c6 hiéu qua nhit. Ngoai ra, b
sdch c6 thé 1am tai liéu tham khdo cho cdc Thiy, Co gido giang day Vat Ii. |
Chiing t6i rét can sy déng gép ¥ kién xay dung clia céc thﬁy co: gido va céc
em hoc sinh dé bo sich ngay cang hoan thién hon trong nhiing 14n t4i ban
sau. Xin tran trong cam on.

Moi gép y xin goi vé: alphabookcenter@yahoo.com



HE THUC GIUA MOT SO PON VI PO
I. Pon vi dé dai (m)

Ilmm = 10”m Im = 10°’mm
lum = 10°m Im = 10°um
Inm = 10°m Im = 10°nm
1A= 10"m Im=10"A

I1. Pon vi khdi liong (g, kg)

T 1g =10"kg lkg = 10°g

ldvkint = 1,66.107kg = lu  1kg = 6,02.10%dvkInt
1 mol = 10~ kmol * 1kmol = 10°mol

II. Pon vi thoi gian(s, ngay..) ‘
1 ngay = 86400s; 1 nam = 365,25 ngay = 3,16.10’s.

IV. Don vi goc phazng (do, rad..)
1°= " rad=1,75.10%rad; ~ 1’= ™ .10%rad ~ 2,91.10* rad-
180 180
ltad = 206.265°" = 3438’ = 57,3°
V. Pon vi thé tich (lit, m’..)

1lit = 10°m’ Im® =10’ 1t

Iml = 1071it = 10°m’ = lcm’ Im® = 10° ml = 10°cm’.
VI. Don vi géc quay - vdn téc géc (vong/ph, vong/s,rad/s..)

1 vong = 2n rad In rad = 1/2 vong

1 vong/phit = ZFrad/s. 1 vong/giay = 2nrad/s

.60

VII. Pon vi luc - cong va ning luong (N, kgm/s’; ], eV..)

1 kgm/s’ = 9,81N 1 N =0,102 kgm/s®

1 cal =4,186J 1J = 0,239cal

1 kWh = 3,6.10° 1J =2,78.10'kWh

1eV=16.10"7 1J=6,25.10"%V

1MeV =1,6.10"J 1J =6,25.10"%V
VIII. Pon vi cong sudt (kgm’/s’, W, HP..)

lkg.m%/s’ = 9,81W 1W =0,102 kg.m?/s’

1 mi.luc (HP) = 736W IW =1,36.10° mai luc (HP)
IX. Pon vi ép sudt (kg/ms’, mmHg,N/m’,at..)

1kg/ms? = 9,8 1N/m’ IN/m? = 0,102kg/ms?

1 mmHg = 133N/m? IN/m? = 7,52.10°mmHg

1 at=9,81.10°N/m’ IN/m’ = 1,02.107at.



] Cl’umngl .
CO HOC cuén DIEM VA VAT RAN QUuay

L. TOM TAT Li THUYET

Mot vat rin quay quanh mot truc ¢6 dinh thi moi diém trén vat rin dé
vach nén nhiing vong tron trong cac.mat phang vuéng.goc Vv6i truc quay, cé
tam nam trén truc quay va quay duoc cung mot géc trong cung mot khoang
thoi glan Nhu vay, chuyén dong quay ciia vat ran 12 téng ho‘p chuyen dong
tron cua nhiing diém trén vat rin d6. Trén co s& do, bai todn vé chuyén dong
quay clia' vat ran dugc xay dung tir cdc khdi niém co ban tuong tu t chuyén
dong cta chat diém.

1. Cac dai lu'(mg dong hoc
Céc dai luong dic trung trong chuyen dong quay ciia vat ran duoc so
sanh véi cdc dai lugng trong chuyén dong cua chét diém:

Chuyén dong quay ciia vdt rdn Chuyén déng thing cia chdt diém
Vitritoadd: o

' Vi tri toa dog: x

NN _Ag
Van toc goc: o, = ™ (rad/s) Van toc: v, = % (m/s)

ETIRAY As
o= fim = SO @ID |y = 2 =50 (i)
e e Aw 5
Giatocy: ¥, = At (rad/s’) Giatoc: a= av (m/s?)
At
Y= O '(t) = @”(t) (rad/s?) a, = V(1) =s"()
* Chuyén dong quay bién doi déu * Chuyén dong thdng bién ddi déu
Y = const a = const
O =0+t ) V=V, +at
1, 1,
@ =g+ Wt + EYV ' x=xo+v0t'+-2—at'
©® - 0y =27(9 — @) v~ v3, = 2as

-
—

Luu y: Trong chuyén dong tron khong déu, giatoc: a = a, +a,

2

(1ong d6 a,, = % = 'R VA gia 16C i€ tuyén a, = RY)

2. Cac dai'luqng dong luc hoc
a) Momen luc 1a dai lugng dac trung cho tdc dung lam quay cta luc, duge do
béng tich clia luc va cdnh tay don cua né:

- .




M = Fd = rFsing (Nm): trong dé: ¢ = (r—.,I? )
momen luc c6 gid tri duong nép 1am cho vat quay theo chiéu duong da chon
va nguoc lai. : '
b) Quy tdc momen: muédn cho vat rin quay dugc quanh mét truc c6 dinh &
trang thdi can bang thi tong dai s6 cdc momen d6i véi truc quay dé cha cic
luc tic dung vao vat bang khong: IM=0
) Diéu kién cin bdng tong qudt:
* Téng céc luc tdc dung vao vat bing khong:

- - > F.=0
2F=0>
> F, =0
* Téng cic momen luc d6i véi mot truc bt ki bing 0.
' IM=(

d) Trong tdm (khéi tam) 1a vi tri dat trong luc, dugc xéc dinh:
Z m;Xx; Z m;y;
= ; Yo = ;
Z m; ) Z m,

Liew y: D61 v6i mot vat khong c6 truc quay c6 dinh, vat s& quay quanh mot | -
tryc di qua trong tam né€u né chiu tic dung chia mot ngiu luc, truc quay
vudng géc v6i mat phang chita ngau luc.

Xg

e) Phuong trinh co bdn ciia chuyén dgng quay (Dinh luat 11 Newtdn)
M=Iy=y. Zmr?

(I = £m,r” 12 momen quan tinh cta vat déi véi truc quay, 12 dai luong dac

trung cho mifc qudn tinh cla vat chuyén dong quay, don vi 13 kg.m?).

* Momen qudn tinh ciia mot so'vét dong chdt c6 khoi luong M

- |+ Vanh tron hay hinh tru réng, méng, ¢6 tryc quay déi xing: 1= MR?>

+ Dia tron hay hinh fru dic, c6 truc quay déi xing: 1= %MR2

2
+ Qua cdu dac, ¢6 truc quay di qua taim: 1= 5 MR’
+ Thanh manh, c6 truc quay la duong trung truc cla thanh: I'= é M

+ Thanh manh, truc quay di qua ddu thanh va vuéng géc: 1= -;—Ml2

3. Momen dong lugng - Dinh luat bao toan momen dong luong

6.




a) Momen dong luo'ng L cia mét vat ran déi véi mot truc quay la dai
luong do bang tich cia momen quan tinh va van téc goc cliia vat trong
chuyén dong quay:

L=Io =mv (kg.m%s)
(L 1udn cung ddu véi van téc goc o: 0 >0 =>L>0vaw <0 =L <0)
b) Dinh li: D6 bién thién ciia momen dong luong trong mot khoang thoi gian
bang téng cdc xung clia cdc momen lyc tdc dung lén vat trong khoing thoi
gian dé.
AL = MAt =L, - 1,0,
¢) Dinh ludt bdo toan momen déng lugng: Néu tong cdc momen luc tic dung

lén vat hay hé vat bang 0 thi momen dong lugng cta vat hay hé vat do bao
toan:

AL=0 = l,0, = Lo,
4. Vé mat nang luong
a) Dong ndng cla vat ran quay quanh mot truc c6 dinh:
Wd = 5 (0%
b) Dinh Ii déng ndng: DO bién thién dong nang vat quay bang téng cong
ngoai luc: )
1
AW, =W, -W, = 3 (o, -0 =A

¢) Dinh li truc song song:

Ir= IG +md’

(A 1a truc bat ki song song véi truc di qua khéi tam G, d 1a khoang cdch
vuong goc gilta truc A va truc song song di qua G)

II. PHUONG PHAP GIAI BAI TAP
A. PHUONG PHAP CHUNG

Phuong phép giai cac bai tap vé chuyén dong quay clia vat ran tuong tu
nhu phuong phdp giai cdc bai tap chuyén dc}ng cta chat diém, bao gém
phuong phéap dong luc hoc va phuong phdp cdc dinh luat bao toan. Trong
quad trinh lam bai, can chd y dén su tuo‘ng tu gma cdc dai luong dai dac trung
cho chuyen dong clia mot chat diém va céc dai luong gée dic trung cho
chuyén dong quay cua vat ran. Diéu nay giip ta nhé cdc cong thic va van
dung ding hon cac phuong phdp giai todn.

a. Cac dai litone dai b. Cac dc_u' luong géc
Toado X Toa do goc 0]
-




Van t6c v Van t6éc géc ®
Gia’té'c a Gia t6c géc y
Khoi lugng m Momen quan tinh I

Luc F Momen luc M
Pong lugng P=mv Momen dong luong L=Io
Dong ning W, = -;—mvz Pong nang quay: W, = —;—I(o2

~ Phuong trinh coban: SF=ma | Phuong trinhcoban: IM =1y
D .1uat bao toan dong lugng: D.luat BT momen dong luong:
v, ' Zlw = const

Zm, v, =const
b .1i bién thién dong nang:

b.li bién thién dong nang:

, AW, =ZA AW, =ZA
D.luat bo toan co nang: D .luat bo toan co nang:
W, + W, = const ‘W, + W, =const

B. PHAN LOAI CAC BAI TOAN
'LOAI1 CHUYEN BONG QUAY CUA VAT RAN QUANH MOT TRUC CO DINH

Ngoai cic cong thic di dugc cung cdp & trén, dé giai t6t cic bai tap
loai nay cdn nim vimg céc cong thitc xac dinh céc dai lugng trong chuyén
dong tron doi véi chat diém.

s
= — (rad
' ?=x ( : )
(s 1a do dai cung ma ban kinh R quét duoc trong thoi gian t)
0= %(rad/s) =27nn

\Y%

I 2n TN , 2 an

— =— (s) (T 1a chu ki quay ctia chuyén déng).
n o _ .

v=0R =2mnR = %R (m/s) (v 1a van t6c dai trén quy dao tron).

(8]

a= X}i— = sz (m/s) (a 1a gia tdc huéng tam cha chat diém).

Thi du 1: :
Mot rong roc c6 ban kinh R = Scm cé thé quay quanh mot truc nam
ngang véi momen qudn tinh [ = 2,5.10°kgm’. Cuén ddu mot soi day vao
rong roc va budc diu kia cua day vao hon bi cé trong lugng P = 30N thi rong



roc s& quay véi van téc géc o bang bao nhiéu khi hon bi cham dat néu lic
ddu né & cach mat dat 2m. Thay hon bi bang mot luyc kéo “
theo phuong ngang c6 do 16n F = P = 10N, thi sau khi kéo
day dugc 2m van t6c géc ’ cia rong roc 1a bao nhiéu ?
Chon dap 4n DUNG.
A. o = 109,5rad/s. ®’
B. ® = 1,26rad/s ®
C. o =109,5rad/s. o’
D. ® =219rad/s o’

=219rad/s =20
219rad/s

o = 109,5rad/s
=219rad/s= ®

1l

Hudéng dan giai
* Ap dung dinh 1i dong nang:

2 2
P.h=(£‘§—+ %)—0:2P.h=lmz+mv2

Hinh 1.1

vi: v=0R = mv'=mo’R’
= o = 12000 = » = 109,5rad/s
* Khi kéo biang mot luc F thi cong ciia lyc F trén doan dudng s = 2m
1am tang ddng nang clia rong roc, Vi vay. ’
12

Fs=

= ©? = 48000 = ©' =219rad/s = 20.
Chon ddp dan A

Thi du 2: '

Mot bénh da bang thép c6 duong kinh 2m quay déu 900vong/phuit
quanh mot truc ndm ngang qua tam ctia banh & do cao 2,05m so v6i mat dat.
Momen quén tinh ctia banh da 1a = 10kg.m".

1. Tinh kh6i lugng banh da (coi khi luong phan b6 déu & vanh).

2. Tinh van toc dai tai 1 diém & vanh banh da. ,

3. Khi dang quay thi tai diém cao nhat c6 mot manh thép nho bi ban khoi
banh da, tinh do 16n van téc cia manh d6 khi n6 cham dat tai diém M.

4. Sau khi him, banh da quay thém dugc 50 vong méi dung lai. Tinh
momen ham. v

Tim két qua DUNG trong s6 céc két qua sau day:

A. Khéi luong ctia banh da 1a m = 2,5kg.

B. Van téc dai ctia 1 diém trén vanh banh da la: v = 188,4m/s.

C. Van tdc cia méanh thép nho khi cham dat tai M 1a: v, = 189,9m/s

D. Momen ngéu luc ham la: M = -141,3N.m.

Huéng dan giai
* Van téc goc: o = 2nn = 30mrad/s.




* Goi M 1a momen clia ngu luc can khong ddi:
M=Lo" (v6i ¢ =50.2n rad)
Ap dung dinh Ii dong nang véi vat quay:
M. =0-In*/2
trong dé: " = M/I = -Iw*/pl = -0*/2.¢ = -14,13rad/s
=M=L¢"=-141,3 Nm
Chon ddp an D

LOAL2  CAN BANG CUA VAT RAN QUAY QUANH MOT TRUG ¢4 BINH

Dé giai cdc bai tap dang nay cdn ndm vitng cac khdi niém va céng thitc
tinh c4c dai lugng sau day:
Momen luc: M = Fd = rFsing (Nm).
Quy tic momen luc: IM = 0.
Momen quin tinh: I=Z%m 2
Trong tam cta vat ran va cac diéu kién can bing ca vat rén.
Tir d6 vi€t duge phuong trinh co ban: M = Iy ciia chuyén dong va fim
céc dai lugng theo yéu cdu ciia bai todn. Trong qué trinh gidl can chd y
thong nhat don vi clia cdc dai lugng trong bai todn.
Céc budc giai: '
* Chon h¢ truc toa d¢ (thuong 12 hé toa do vuong géc)
* Phan tich c4c luc tic dung vao he
* Vi€t phuong trinh co béan theo dinh luat I Newton (phuong trinh
momen)
e Gidi dé tim cdc dai luong theo yéu cdu bai todn.

Thi du 1:
Mot khéi tru c6 khéi luong m = 3kg, dudng kinh D = 6¢m, chiéu cao
h'= 8cm dugc dat trén mat ban nim ngang.
a. Xac dinh huéng, di€m dat va do 16n cba luc F nhd nhét ¢6 thé 1am cho
kh6i nay bi 1at d6 (quay quanh diém O & ddy khsi hinh 1.2),
b. Xdc dinh lyc F’can thiét dé kéo khéi tru truot _
thang déu trén mat ban khi h¢ s6 ma st truot k N
=04, <
Chon phuong 4n tra 161 DUNG: h
A. F = 90N huéng nam ngang ra xa khéi tru, dat :
¢ diém cao nh#t ctia khéi. AN
F* = 12N huéng nam ngang qua trong tam G P
ctia khéi tru. '
B. F = 20N huéng nim ngang ra xa khéi tru, dat Hinh 1.2

v
ool

T

o) - dvi E:_'>

4
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tai diém cao nhat ctia khdi.
F’ = 12N huéng nam ngang qua trong tam G vara xa G.

C. F = 10N hudéng ndm ngang ra xa khoi tru, dat tai diém cao nhat cha
khéi.
F’ = 12N huéng nim ngang, c6 diém dat cao hon O duéi 7,5cm.

D. F = 20N hudng nam ngang ra.xa khéi tru, dat tai diém cao nhat cla
khm
= 12N huéng vudng goéc voi truc déi xiing cta khéi tru.

Huéng dan giai
a) Khai tru can bang khi tdng cdc momen ctia trong luc P va luc kéo F doi
v6i diém O bang 0.
Fd -mg D/2 =0 = F =mgD/2d
F ¢6 gia tri nho nhat khi d 16n nhat, nghia 1a F phai dat vao diém cao
nhat (hinh v&) va cé huéng nam ngang, chiéu ra xa khai.
Po16n: F= 10N = khdi tru bj dé khi F > 10N
b) Khéi tru trugt thing déu trén mat ban, xem khdi tru 12 mot chat diém:
P+N+F +Fn=0
Chiéu lén phuong chuyén dong:
-F.+F=0=F =Fms=kN=kP=km.g=043.10=12N
F' c6 huéng nam ngang va cé diém dat duge xdc dinh:
My=12d'<3.103 = d <7,5cm
Chon-dap an C

A
Thi du 2:
Mot vat hinh tru dong chat chiéu cao
h = 4cm, ban kinh OA = 12cm, bén trong ¢6 B

mot 16 réng hinh tru dudng kinh OB = 8cm ¢6
truc song song véi truc khdi tru, khéi lugng clia
vat1a m = 2,4kg (hinh 1.13). Hinh 1.3
a. Xac dinh vi tri trong tam cta vat.
b. Xéc dinh huéng va do 16n cua lyc F cén tidc dung vio diém A cua
vat theo phuong théng ding dé né ding yén & vi tri: ABC = 45°.
Chon dép 4n PUNG
A. a) Trong tam G & cidch O 12 1,33cm, c4ch A 14 10,77cm.
b) Luc F = 2N, dat tai A huéng thing ding lén.
B. a) Trong tam G & cich O 14 0,5 cm.
b) Luc F = IN dit tai A huéng théng ding xudng.
C. a) Trong tam G & cich O 1a 0,5cm, va cdch ddy vat 2cm.
b) Luc F = 1,125N dat tai A huéng thang ding lén.

C

1




D. a) Trong tam G cach O 1a 0,5cm, cach B 1a 8cm va cach ddy vat 2cm.
b) Luc F = IN dit tai A huéng thing ding 1én.

Hudéng dan giai: ‘ &
a) Vi cdc'khoi 1a dong chat: » ' ()
r,=12cm var, = 4cm nén m; = 9, = P, = 9P,. W
* Vi P, = 24N = P = 9P /8 = 27N (khéi tru dic).
* Trong lugng cha phan bi khoét di la: F
P,=27/9 = 3N.
* Hop luc cta P,, P, 1a P dat tai O sao cho:
" P=P, +P,vaP/P,=0G/OG = OG =0,5m ©
G & cdch day vat mot doan h/2 = 2cm N\ B
b) Dé vat khong quay quanh C thi tdng dai s6 cic C
momen luc d6i véi C bang 0. Hinh 1.4
- F. AD=P,GE = F=P.GO/AO = IN
Luc F phai huéng thang ding 1én dé momen luc clia né ngugc chiéu
véi momen ctia P.
Chon ddp an C

LOAI3 MOMEN DONG LUONG VA BAO TOAN MOMEN BGONG LUUNG

Ciéc bai toan vé momen dong luong cht y€u dua vao cic khdi niém:

Momen quin tinh:  I=mr".

Van toc goc: . 0=V

Momen dong luong: L =Iw =mv.

Pinh i vé su bién thién clia momen dong lugng: AL =M At

Dinh luat bao toan momen dong luong: AL = const

Khi gidi dé x4c dinh cdc dai lugng nhu I, @, v, M, r... cdn ndm ving
mdi lién hé gilta cdc dai lugng trong céc cong thie lién quan, cdc diéu kién
ctia bai todn c6 thé 4p dung dugc dinh luat bio toan hay khong? Dac biét, dé
giai nhanh cac bai toan dang nay cdn nim chéc cdc biéu thic tinh momen
quén tinh ctia mot s6 vat dong chat nhu: Vanh tron hay hinh tru réng, mong,
c6 truc quay 12 truc déi ximg: I = MR? Dia tron hay hinh tru dic, c6 truc

quay la truc déi xing: I = %MRZ; Qua cdu dac, ¢6 truc quay di qua tam:

2 )
I = 3 MR? Thanh manh, c6 truc quay la duong trung truc cua thanh:
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I= IIE Mi% Thanh manh, cé truc quay di qua mot dau cha thanh va vuong

1.
6c: I= —-Ml-...
g 3

Céc budc-giai:

* X4c dinh diéu kién cta hé

* Phan tich céc di kién da cho va yéu cdu bai toén dé chon cong thic
thich hop

* Ap dung cong thic hodc dinh luat béo toan dé xdc dinh cic dai
luong theo yéu cdu clia dé ra.

Thidu 1:

Cho co hé nhu hinh 1.5, gébm thanh cung OA dong chat, tiét dién déu,
chiéu dai ¢ c6 thé quay quanh moét truc c6 dinh, thang ding, vudng goc véi
thanh & ddu O. Mot vat nho khéi luong M long ra ngoai thanh, cé thé truot
trén thanh va dugc giit ¢ trung diém B cuia thanh nhd mot sgi diay manh
khong gidn. Bd quamoi luc can, khéi lugng cha day va chét chan A. He
dang quay déu véi van téc goc o, = 8rad/s thi vat tudt khoi day va trugt t6i
chét A. Xem vat nhu chat diém. Thanh c6 momen quan tinh bang 1/3(Mr”).
Van t6c géc @ va ®’ cha hé khi vat & A trong trudng hop thanh ¢6 momen
quén tinh khong dang ké va thanh c¢6 cung khéi luong bing vat c6 thé 1a:

A. o =2rad/s; ©’ = 3,5rad/s
B. ® = 2,5rad/s; ®” = 3rad/s @ M
C. ® =0,2rad/s; ®’ = 3,5rad/s

D. ® =2rad/s; ®’ = 3rad/s ’ 0 @

; B A
Chon phuong 4n tra 16i PUNG. Hinh 1.5

Hu‘o’ng dan giai:
a) Truong hop thanh c¢6 momen quan tinh khong dang ké:
* Khi vat dang & trung diém B, momen dong luong cua hé:
2
L, = Lo, = 0,Mr* = o M( L)
* Khi vat & A momen dong luong cia hé
L =lo = oMP
Ap dung dinh luat bo toan momen:
Ly=L = o = 0y/4=2rad/s
b) Khi thanh c6 kh6i lugng bang vat va c6 momen quén tinh 1/3(M¢?).
2

X 2
* Khi vat & B: Ly = (I, + 1/30,(Mt?) = cooM]Z + wOM% = mO%Mlz |
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2
*Khivat G A: L = (Io + 1/30(Mr*) = oM + (,OOM% = wongz

Ap dung dinh ludt bdo 103n momen déng luong:
7
Li=L=> o= Igcooz 3,5rad/s

Chon dap dan A

Thi du 2.
Vanh kim loai duong kinh 60cm, kh6i luong m = 1960k g phan bé déu.
1. Tinh momen qudn tinh ctia vanh d6i véi mot truc qua tam.
2. Tinh cong cén cung cip d€ vanh dang ding yén quay nhanh dan dat t&i
vén toc n, = 300 vong/phuit.
3. Tinh nang luong cung cdp bdi vanh khi van téc ctia né giam tir n,
xuéng n, = 297 vong/ phiit.
4. Tinh cong sudt trung binh ctia vanh néu né ngiing quay sau 4 phiit,
Tim két luan PUNG trong cic két luan sau:
A. Momen quén tinh ctia vanh 1a I = 176,4 kg.m?.-
B. Cong cén cung cdp cho vanh 1a A = 31,68.10°J.
. C. Nang luong cung cdp bsi vanh khi giam van toc 1d W = 1730J.
D. Cong sudt cha vanh 14 P = 22kw.

Huéng dan giai

* Momen quan tinh cga vanh 1a:

I=mR’ = 176,4kg.m?

* Theo dinh If dong ning:

A =10%/2- 0 = L(4n°n,)/2 = 88000J (trong d6 n, = 5v/s)

* Nang lugng cung cdp d€ giam van t6c quay Ia:

W=-A"=10"/2- 10,2 =10 - 0*)/2 = L4n*(n2 - n%,) = 17552 ]
, * D€ vanh dimg lai thi nang luong cung cdp cho vanh phai bang dong
nang ldic dau cta né:
W' =Iw?*/2 = 88000 (J) = P = W'/t = 367,5 W.
Chon ddp an A :

LOAI4 DONG NANG CUA VAT RAN QUAY QUANH MOT TRUC CO BINH

* Biéu thic xdc dinh dong néng clia mot vat rin quay:
! L
W= —lo* = —
C2 21

trong d6 I va L 1a momen quén tinh va momen dong luong cha vat quay.
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~ Ta c6 thé slr dung cdc méi lién hé nay dé tim dong nang, momen quan
tinh (I) hoac momen dong lugng (L) hoac van té¢ quay (©) tuy tirng bai todn
cu thé.
Luu y ring. cdc bai todn thuc t&€ thuong cé ngoai luc tic dung khac 0 va
vét quay quanh truc quay bat ki, trong trudong hop nay ta can 4p dung
-dinh Ii bién thién dong nang:
AW, =A = %I(wz2 -0,%)

(trong dé I 1a momen quén tinh d6i véi truc quay)
* Trong truong hop tdng quat, vat rin quay véi truc quay A bat ki:
L5 =15 + md’ )
I; 12 momen quan tinh d6i véi truc quay qua khéi tam G, tich md? 1a momen
quén tinh déi véi truc quay A song song vdi truc quay qua G va cach truc
qua G mot khoang béng d.
Thidu 1: ) ,

Con lac day dai | = 100cm, mot ddu budc c6 dinh vao mot diém va ddu
kia budc vao mot vién bY khéi lugng m = 20g. Kéo vién bi ra dén vi tri M sao
cho day treo léch nghiéng mot géc a,, = 60° so vé6i phuong thang ding réi
tha cho bi chuyén dong (hinh 1.6).

1. Tinh vén t6c cla vién bi tai vi tri géc a = 30°. ~

2. Tinh luc cang T ctia day vao lic o = 30°. — _

3. Tinh lyc cang T’ ctia day khi bi & vi tri can béang. “ T O

4. Tinh gia t6c géc y cha bi & vi tri o = 30°. 5 : |
Tim két luan PUNG trong céc két luan sau: i M

A. Van téc cta bi khi a = 30°1a v = 7,3m/s. o F

B. Khi o = 30° thi luc cing cla day 1a T = 0,245N.

- C. Khi a = 30° thi gia t6c goc cha bi 1a y = -Srad/s>. Hinh 1.6

D. Khi & VTCB thi stic cang ciia day 1a T" = 0,25N.

Huéng dan giai:
* Theo dinh 1i dong nang thi: A, + A=W, - W,
Vi vén toc v luon vuong géc véi Tnén A;=0va W, =0
' = mgh + 0 = mgl (cosa - cosay) = mv¥/2 - 0
= v =2gl (cosa —cosa,,) =7,32 =>v=2,7m/s
~ * Theo dinh luat Il Newton tacé: P + T =ma
Chiéu lén phuong phép tuyén duong ta cé:
mgcosa - T=-mv¥/l = T=0,32N
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Khia=0thicoso =1 = v?= 2gl(1 -0,5) =3,16 m/s
va T’ = m(gcosa - v'*/1) = 04N
* Tir phuong trinh toa do ta cé:
y=¢" =2v.Vv = -2gle’sina = 2(¢’ -9"/1) = -2gle’sina
=y =0¢" =-gsina/l = y = -Srad/s’
Chon dap dn C-
Thi du 2
Mot soi day khong gian ludn qua rong roc ban kinh R = 10cm, hai ddu
day treo hai vat A va B c6 ciing khéi luong M = 0,200kg. Khi treo thém vao
dudi vat A mot vat C c6 khéi lugng m = 0,005kg thi vat A chuyén déng
thang ding tir trén xuéng va di dugc doan dudng s = 1, 80m trong thoi gian t
= 6s (hinh 1.7). : :
1. Tinh gia t6c géc y cua rong roc.
2. Tinh luc cang T cta day treo A va T’ ciia day treo B.
3. Tinh momen quén tinh I cta rong roc.
4. Tinh khéi lugng cua rong roc.
Tim két luan DUNG trong cic két luan sau: -
A. Khéi lugng cta rong roc 1a m, = 0,17kg
B. Gia t6c géc ciia rong roc 1a y = 0,01rad/s’
C. Momen quan tinh cta rong roc 1a:
[=3,97.10"kg.m’
D. Sic cang: T' =T = 0,198N.

Hinh 1.7

Hudng dan giai

Gia t6c¢ cua vat A ¢6 do 16n:

a=2s/t’ =0,lm/s*

day ciing.la gia t6c clia mot diém trén vanh clia rong roc = Gia t6c géc cia
rong roc la: 0" =a/R = lrad/s’. '

* Xét hé vat (A + C) trong hé quy chi€u quan tinh gin vé6i Tréi dat,
phuong trinh chuyén dong cua hé:

M+m)g + T =(M+m)a
Chiéu lén phuong thang dimg:
M+m)g-T= (M+m)a =>T=19885N
* Phuong trinh chuyen dong cua vat B la:
Mg T' =Ma'

Do day khong gian nén: |a| = [a'| = T =1,9800N

* Apdung: IM=1¢" = -T'R + TR =1.¢” = I =8,5.10"kg.m’

*Vil=mR%2=m=2I/R*=17.10%kg

-Chon ddp dn A

16



C. BAI TAP LUYEN TAP

L1. Mot chat di€m chuyén dong theo truc thing diing, chiéu duong huéng
duéi 1én, cé phuong trinh toa dé:
x =20t - 5¢
Tim ket luan SAI trong s6 céc két luan duéi day:
A. Chat diém ndy chuyén dong cham din déu véi van téc ban dau la:
Vo= 20m/s va véi gia toc 1a a = -10m/s>.
B. Chat di€m nay chuyén dong nhanh dan déu véi van t6c ban diu la:
Vo = 20m/s va véi gia téc 1a a = 10m/s>.- ~
C. Chit diém nay chuyén dong cham d4n déu véi van téc ban déu Ia:
v, = 20m/s va véi gia téc 1 a = -5m/s%
D. Chat di€m nay dugc ném thing ding 1én cao chuyén dong cham dén
déu, t6i d6 cao cuc dai 20m thi bit ddu roi tu do.

1.2. Mot chat diém chuyén dong thing c6 phuong trinh toa do:
x=-15¢+6t+2 ,

Tim keét luan SAI trorig s6 cac keét luan dudi day:

A. Van t6c cha chét di€m bing 0 vao lic t = 2s ké tir khi bit ddu chuyén
dong, khi d6 né & cich géc toa do 8m.

B. Chat diém chuyén dong cham ddn déu t6i khi van t6c bing O thi
chuyén dong nhanh déan déu theo chiéu ngugc lai.

C. Chit diém nay chuyén dong cham dan déu véi van toc dau 1a v, = 6m/s
va gia toc a = -3m/s>. :

D. Khi bat ddu chuyén dong, chat diém cich géc toa d6 2m va c6 van t6c
ban dau v, = 6m/s.

1.3. Vao thdi diém t = 3s, tai toa do x = 52m, phuong trinh van téc ¢ha mot

chat diém chuyén dong thing 1a:  v=2(4 +)

Tim ket luan SAI trong s6 cdc két luan dudi day:

A. Vao thoi diém t = Os thi vat & cdch géc toa do 10m, c6 van téc Vo =
8m/s va gia t6¢c a, = 8m/s’.

B. Vao thdi diém 1s sau khi bat ddu chuyén dong, vat & cich g6c toa do 12,
X, = 18,66m va cé gia t6¢c a = [2m/s% .

* C. Chit diém nay chuyén dong nhanh dan déu.
D. Phuong trinh toa do cha chét diém nay la:

2
X = §t3 +8t+10
1.4. Vi tri clia diém M trong hé truc toa do vuong géc Ox, Oy duge xic dinh
bai: M{x =2ty = * +3} ,
Tim két luan SAI trong s6 cac két luan sau:
A. Tai thoi di€m t = 2s thi van t6c cta vat 1a v = 4,47m/s.

17




B. Tai thoi diém t = 2s thi M & cach goc toa do OM = 11m
C. Phuong trinh quy dao clia diém M la: y = x4 +8 (dang parabon) -
D. Tai thoi diém t = 2s thi gia téc ciua vatlaa = 2m/s’

1.5. Momen dong lugng ciia mot vat chuyén dong khong thay déi néu:
A. Vat chiu tac dung cua ngoai luc
B. Vat chiu tdc dung cia momen ngoai luc
C. Vat chiu tac dung cua 4p luc
"D. Momen ngoai luc bang khong.
Chon cau #ra 16i DUNG.

1.6. Tim cau két luan SAI trong so cdc cau dudi day:

A. Hai Vat A va B c6 khéi luong m, = lOkg, mg = lOOkg ndi véi nhau
bang soi day khong gldn va ciing chuyén dong thing déu véi v =
10m/s. Liic t = 0 vat B & O thi day bi diit. Néu sau 10s, B 6 cach O
95m thi A & cach Bla 55m.

B. Mot san quay ban kinh R = 2m, momen quéan tinh d6i vdi truc qua tam
san 1a I = 1000kgm®. Ngudi c6 khéi luong M = 50kg ding & mép san
ném vién da c6 khéi lugng m = 50g véi v = 25m/s theo phuong ti€p
tuyén véi san s€ c6 v’ = - 0,1m/s.

C. Trong hé quy chiéu gan véi mat dat, mot khai cau bén kinh R = 0,2m
khéi luong m = lkg quay quanh truc ti€p tuyén véi khdi-cau véi van
t6c géc @ = 3rad/s. Vat d6 c6 momen dong lugng doi véi truc 1a
0,12kg/s.

_D.Trong hé¢ quy chi€u gan v6i mat dat, mot kh6i cdu ban kinh R = 0,2m
khéi luong m = lkg quay quanh truc di qua tam véi van téc géc o =
3rad/s. Dong lugng cta khéi tam la p = 0,6kgm/s.

1.7. Trén mat ndm ban phéng ndm ngang c6 2 khdi thép khéi luong my =
100g va my = 200g lién két v6i nhau

bdi mot 10 xo bi nén c6 khéi luong m, Soichi Mg
khong dang ké. Khoang cich gitia e
cdc trong tam ctua A va Bla AB = WVWWWW

15cm (hinh 1.8). Khi dét soi chi 200000777777

buoc gita A va B thi hai khoi nay

truot khong ma sdt trén mat ban. Hinh 1.8

Két luan nao ké sau 1a SAL:

A. Trong suét thoi gian chuyén dong ciia A va B khoi tam cua hai vat nay

ding yén. -

B. Kh1 day dit, A va B chuyén dong theo huéng nguoc nhau: van toc

=-2vg : '



C. Sau thoi gian chuyén dong t = 2s thi hai kh6i A va B & cich xa nhau
AB = 1,2m, suy ra d¢ 16n vén t6c ctia B 1a vy = 0,20m/s.

D. Khéi tam G. cia hé hai khéi ndm cdch khéi tam ctia B mot doan
BG = 10cm.

1.8. Dua vao dinh luat vé chuyén dong cta khéi tam hé vat va dinh luét bao
toan moémen dong lu’(mg

Tim cau két luan DUNG trong s6 ¢dc cau dudi day:

A. Mot nguoi dang ngbi trén can, khi ding 1én nhanh thi géc léch kim
clia can s thay déi it hon khi ding 1én cham.

B. Mot ngh¢ sy dang mia balé dang quay quanh minh, muén giam van
toc goce thi ngudi d6 chi can gio hai tay ra ngang.

C. Hai dong ho cit A va B giong nhau dat trén hai dia can. Can thang
bang. Khi lat nguoc dong ho cét A réi dat trd lai ban can thi don can
bi léch nghiéng vé phia c6 déng ho cét A.

D. Mot ngudi dang ding yén trén can, khi ngudi d6 ngdi xudng thi géc
léch kim ctia can tang 1én.

1.9. Mot vat ran sé& can bang trong trudng hop nao sau day:

A. Hop luc ctia tt ca cdc luc tic dung vao vat bang 0 va téng dai s6 cic
momen luc tic dung lén vat d6i vdi bat ki truc quy nao déu bang 0

B. Téng cdc momen luc d6i véi bat ki truc quay lam cho vat quay theo
chiéu kim déng hé bing téng cdc momen luc lam cho vat d6 quay
ngugc chiéu kim déng hé

C. Vat luon ludon diing yén so véi bat ki vat nao khac

D. Hop luc cha céc luc tic dung lén vat bang 0

1.10. Thanh kim loai khéi luong khong | 3TF2 4 @
ding ké. Tic dung vao thanh cic luc —1

F, = IOON va F, = 300N (hinh 1.9). Dé lF
thanh ndm can bing, truc quay cua :
thanh phai di qua diém:
A5, B2 C6 D4 Hinh 1.9

"1.11. Vién bi c6 khoi lugng m = 20g buoc
vao soi day khong gidn dai 1 = 100cm néi
vOi ddu trén cla truc sit thang ding tai
tam cua moét dia tron (hinh 1.10). Vién bi
nam sat mat dia, cach tag dia 50cm. He
s6 ma sét gitta bi vamatdialak =0,1.

1. Bi van nam yén khi dia quay v6i van
téc géc 16n nhat bang bao nhiéu ? Hinh 1.10
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~1.17. M6t banh da b?mg thép c¢6 duong kinh 2m quay déu 900vong/phiit
quanh mot truc nam ngang qua tam cua banh & do cao 2,05m so véi mat
dat. Momen quan tinh cta banh da 1a I = 10kg.m’.
1. Tinh kh6i lugng banh da (coi khéi lugng phan bé déu & vanh).
2. Tinh van téc dai tai 1 diém & vanh banh da. »
3. Khi dang quay, tai diém cao nhat c6 mot manh thép nho bi ban khoi
béanh da, tinh d6 16n van t6c cia manh d6 khi né cham dat tai diém M.
4. Sau khi bi hdm, banh da quay ti€p 50 vong méi dimg lai. Tinh ménen
luc ham.
Tim két qua DUNG trong s6 c4c két qua sau dudi day:

A. Khéi lugng ctia banh da 1a m = 2,5kg.

B. Van tdc dai cta 1 diém trén vanh banh da la v = 188, 4m/s.

C. Van t6c cia manh thép nhoé khi cham dat tai M 12 v,, = 189,9m/s

D. Momen ngau luc him 1a M = -141,3N.m.

1.18. Mdt dia tron ban kinh R = 12cm va kh6i lugng m = 1kg, chuyen dong
quay nho momen nglu luc khong déi d6i véi truc quay cha dia. Tinh
monen ngéu luc M dé dia dat dugc van téc géc bing o = 33,33 vong/phut
sau khi dia quay duoe tron 2 vong. Bo qua ma sat va moi luc can. Tim két
luan DUNG trong céc két luan sau

A.M=348 N.m; - B.M=7,96.10"N.m
C. M=12,53N.m; D.M=3,4810"°N.m

1.19. Mot khung bang day thép hinh tam gisc C
déu mdi canh c6 khéi luong m va chiéu
dai 1 ding yén dugc trén ban tai dinh A
nh& day treo thang dung tai dinh B (hinh

1.13). Canh ddy AB cuta khung nghiéng B
30° so véi phuong nim ngang. Luc cang T -
A [0
cuia day c6 thé la:
A.T=mg/3; B. T-=mgl;
C.T=mg; D. T=3mg Hinh 1.13

1.20. Mot thanh sit thing dai 1 = 600mm ti€t dién déu c6 trong luong
P = 5N va c¢6 truc quay qua trong tam cua thanh. Lan luot tic dung lén
thanh céc cap luc cé do 16n nhu sau:

1.F,=5N va F,=5N; 2.F;=3N- va F, =4N

3.F;=1IN va F, =3N; 4.F,=3N va F; =2N
Chon dép 4n Diing dé thanh st c6 thé can bing trong trudng hop:
A. Trudong hop 1,2 va 4; B. Truong hgp 3 va 4
C. Truong hop 4; D. Truong hop 1 va 4

Chon dép 4n PUNG.
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C. Sau thoi gian chuyén dong t = 2s thi hai khéi A va B & céch xa nhau
AB = 1,2m, suy ra do 16n van toéc cua B 1a vy = 0,20m/s.

D. Khéi tam G, ciia hé hai khéi nim cdch khéi tam cia B mot doan
BG = 10cm.

1.8. Dua vao dinh luat vé chuyén dong ctia khéi tam hé vat va dinh luat bao
toan mémen dong luong. .

Tim cau két luan DUNG trong s6 ¢ic cau dudi day:

A. Mot ngudi dang ngdi trén can, khi ding 1én nhanh thi géc léch kim
clia can s& thay déi it hon khi ding 1én cham.

B. Mot nghé sy dang mda balé dang quay quanh minh, muén giam vén
toc goc thi ngudi d6 chi can gio hai tay ra ngang.

C. Hai dong hé cét A va B giong nhau dat trén hai dia can. Can thang
bang. Khi 1at ngugc dong hé cat A réi dat tro lai ban can thi don can
bi léch nghiéng vé phia c6 déng hoé cat A.

D. Mot ngudi dang diing yén trén can, khi nguoi d6é ngdi xudng thi géc
léch kim cua can tang 1én.

1.9. Mot vat ran sé can bang trong trudng hgp nao sau day:

A. Hop luc ctia tat ca cdc luc téc dung vao vat biang 0 va téng dai s6 cic
momen luc tic dung lén vat d6i véi bat ki truc quy nao déu bang 0

B. Tong cdc momen luc d6i véi bat ki truc quay lam cho vat quay theo
chiéu kim dong hé bing téng cdc momen luc lam cho vat dé quay
nguge chiéu kim dong hé

C. Vat luon luon ditng yén so véi bat ki vat nao khac

D. Hop luc cta cdc lyc téc dung lén vat bang 0

1.10. Thanh kim loai kh&i luong khong

3 P N ) I 2 3t°4 5
dang ké. Tac dung vao thanh céc lug e o o]
F, = 100N va F, = 300N (hinh 1.9). be "¢
thanh ndm can bang, truc quay cta '
thanh phai di qua diém:
A5, B2 C6 D4 Hinh 1.9

“1.11. Vién bi c¢6 khéi lugng m = 20g budc
vao sot day khoéng gidn dai 1 = 100cm néi
vGi ddu trén cha truc sit thang dimg tai
tam cua mot dia tron (hinh 1.10). Vién bi
nam sat mat dia, cich tam dia 50cm. He
sO ma sat gilta bi vamatdialak =0,1.

1. Bi vin nam yén khi dia quay véi van
toc géc 16n nhat bang bao nhiéu ?

Hinh 1.10
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2. Tinh géc giita day treo va truc sit khi dia quay véi van téc géc
o = Srad/s (bi vang khoi mat dia va chuyén dong tron déu quanh truc).

3. Tinh gia t6c huéng tam ciia bi khi dia quay véi vén téc géc o = Srad/s
4. Tinh luc cang cta day khi dia quay véi van téc géc o = Srad/s.

Tim két luan SA/ trong cdc két luan sau:

A. Bi vin ndm yén trén dia khi dia quay véi van téc géc o < 1,414rad/s

B. Géc giita day treo va truc sat khi o = Srad/s 1a a = 23°58.

C. Gia t6c huéng tam ciia bi 12 a = 25m/s%.

D. Luc cang T = 0,22N

1.12. M6t vanh tron cé ban kinh R = 100cm, c6 thé dao dong quanh truc A
vuong géc véi mat phang chita vanh dé va di qua diém O cuia vanh. Biét
momen quén tinh I = 0,40kg.m’(hinh 1.11).
Két luan nao dudi day 1a DUNG ?

A. Ddy vanh léch khéi vi tri can bing mot géc
a = 0,02rad réi tha ra khong cé van t6c ddu
thi s& vanh chuyén dong véi gia t6c géc
y =-0,1m/s*

B. Khi géc léch ban dau 1a o, = 90° thi van téc
cha tam vanh tron tai vi tri can bang la
v=10m/s

C. D€ tam vanh tron quay duoc 180° thi géc
lech ban ddu phai 1a o, = 90" Hinh 1.11

D. Khdi lugng cua vanh tron 1a m = 0,40kg.

1.13. Mot ngudi 14i 6 t6 dang chay trén doan dudng thing véi van téc
v = 60km/h thi thdy bién bao sip t6i dudng vong cé ban kinh R = 100m
va van t6c cho phép trén dudng vong 1a v’ = 20km/h. Néu tir bién bio -
dén diém bit ddu dudng vong biang 100m thi két luan ndo trong s6 cic
két luan dudi day 1a SAIL:

A. Van téc géc trén du’o‘ng vong 1a © = 0,055rad/ s
B. Nguou lai pha1 chuyén dong trén quang duong 100m khi dén duong

: vong vdi gia toc trung binh a = ~16km/h
C. Gia t6c huéng tam trén dudng vong 1a a’ = 0,31m/s’..

D. Thoi gian chay trén quang dudng giam van téc la t = 9s.

1.14. Mot vé tinh Dja tinh ding trong théng tin VTD bay trong mat phéng
quy dao cta Trai dat nhung luon luoén "ding yén" so mit dat. Cho biét
ban kinh cuia Tréi dat 13 R = 6400km, tich clia hdng s6 hap dén G va khéi
lugng M cua trdi dat 1a G.M = 40,2. 10”Nm?/ kg (van téc séng VTD la
v = 3.10°km/s).
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1) Tinh van t6c¢ dai cta vé tinh & d6 cao h = 36000km.

2) Tinh van t6c nhé nhat dé phéng vé tinh tir mat dat 1én quy dao.

3) Can mdy vé tinh dé lién lac VTD véi toan b ving xich dao.

4) Thoi gian 16i da dé truyén tin bing séng VTD qua vé tinh.

Chon két qua PUNG:

A. 3) Cin t6i thiéu 3 vé tinh dat tai 3 dinh clia tam gidc déu noi ti€p caa
quy dao tron ban kinh 36000km.

B. 4) Thoi gian t6i da dé truyén tin hiéu qua vé tinh 12 0,012s

C. 1) Van t6¢ dai vé tinh ¢ d6 cao 36000km la v = 2,6 1km/s.

D. 2) Van t6c nho nhét dé phéng duge vé tinh tir mat dat 1én quy dao la:
v =792 km/s.

1.15. Mot vién bi nho, nang chuyén dong trén dudng tron theo phuong trinh
toa do goc: ¢ = 3t* + 2t + 4 (o tinh theorad/s va tinh t theo s).
Tim két qua tinh SAI trong s6 cdc két qua sau:
A. Gia t6c géc tai thoi diém 3s ké tir khi bat ddu chuyén dong la:
¢ = 6rad/ s’
B. Géc quét sau 3s ké tir khi bat ddu chuyén dong: ¢ = 37 rad.
C. Van t6c géc & thoi diém t = 3s ké tir khi bat ddu chuyén dong la:
® = 20rad/s.
D. Ban kinh quy dao cua viénbi laR = 1 ,5m, gia téc tai thoi diém
t = 3s ké tir khi bét ddu chuyén dong 13: a = 600,06m/s>.

1.16. Dung chi€c thang gap AOB sao cho chan A ty sit vao tudng, chan B cé
thé trugt trén mit dit ndm ngang véi van téc v, Biét van téc géc cha
diém O Ia khong déi bing » = 10%s, géc giita OA va OB & thoi diém ban
diu t =012 o;= 30° va OA = OB = 2,5m (hinh 1.12).

Tim két luan SAI trong s6 céc két luan duei day:
= A. Phuong trinh toa d6 ctia diém B trén phuong nim ngang la
x = 5sin(0,17.t + 0,26)
Phuong trinh van téc cta B la:
v=0,17cos(0,17.t + 0,26)
B. Vécto van téc cha diém O luén vuong géc %
v6i AO va c6 do 16n khong ddi:
v =0,44m/s.
Vécto gia téc cla O ludn hudng vé A, cé
do6 16n khong déi: a = 0,08m/s%
C. Gia t6c cta B khi trugt theo phuong nim
ngang la: ag =-sin (0,17,t +0,26). .
D. Géc a = 100° sau khi thang di truot duoc
3,5s : Hinh 1.12
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1.17. Mot banh da bang thép c6 dudng kinh 2m quay déu 900vong/phiit
quanh mot truc ndm ngang qua tdm cta banh & do cao 2,05m so véi mat
dat. Momen quin tinh ciia banh da 1a I = 10kg.m’.

1. Tinh khdi luong banh da (coi khéi lugng phan bé déu & vanh).

2. Tinh van téc dai tai 1'di€ém & vanh bénh da.

3. Khi dang quay, tai diém cao nhat cé6 mot ménh thép nho bi ban khoi

béanh da, tinh d6 16n van téc cia manh dé khi né cham dat tai diém M.

4. Sau khi bi ham, banh da quay ti€p 50 vong méi dimg lai. Tinh monen
luc ham. -
Tim két quad DUNG trong s6 céc két qua sau dudi day:

A. Khdi luong ctia banh da 1a m = 2,5kg.

B. Van t6c dai chia 1 diém trén vanh banh da 1a v = 188,4m/s.

C. Van t6c ciia manh thép nho khi cham dat tai M 1a v, = 189,9m/s
D. Momen ngiu luc him 1a M = -141,3N.m.

1.18. Mot dia tron ban kinh R = 12cm va khéi lugng m = lkg, chuyén dong
quay nhd momen ngéu luc khong déi déi véi truc quay cua dia. Tinh
monen ngiu luc M dé dia dat dugc van téc géc bang w = 33,33 vong/phut
sau khi dia quay duge tron 2 vong. Bo qua ma sat va moi luc can. Tim két
luan PUNG trong céc két luan sau

A.M =348 Nm; - B.M=7,96.10"N.m
C.M=12,53N.m; D.M=3,4810°N.m

1.19. Mot khung bang day thép hinh tam gidc C
déu méi canh c6 khéi lugng m va chiéu
dai I diing yén duoc trén ban tai dinh A
nho day treo thang dL'mg tai dinh B (hinh

1.13). Canh dday AB cua khung nghiéng B
30%so véi phuong nam ngang. Luc cang T = -
cua day c6 thé la: A

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

C.T=mg; D.T=3mg Hinh 1.13

1.20. Mot thanh st thing dai 1 = 600mm tiét dién déu c6 trong luong
P = 5N va c¢6 truc quay qua trong tdm cta thanh. Lan luot tic dung 1én
thanh céac cap luc c¢6 d6 16n nhu sau:

1.F,=5N va F,=5N; 2.F;=3N- va F, =4N

3.F;=1IN va F, =3N; 4.F,=3N va F; =2N
Chon dap 4n Ding dé thanh sét c6 thé can bing trong trudng hop:
A. Truong hop 1,2 va 4; B. Truong hop 3 va 4
C. Truong hop 4; D. Truong hop | va 4

Chon dép 4an DPUNG.
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1.21. X4c dinh luc F do ban 1€ tdc dung lén ddu A cta thanh thép thang khoi
luong khong déng ké tua lén gid d& B, khi c6 vat khoi luong m = S0kg
treo tai diém C (hinh 1.14). Cho AB=x, = 1,5m,

BC = x,=0,5m, g=9,8m/s’

Chon dép 4n PUNG:
A. 163N ; B. 16,3N s > < M2 e
C. 1470N; D. 122,5N B
Hinh 1.14

1.22. Mot thanh sat thiing AB dai 1 = Im dugc dat nim ngang trén mat ban
sao cho khi phan nho ra khoéi mép ban 1a OB dai 0,60m thi thanh sét hoi bi
nghiéng di, phan OA khong con nam st mat ban nifa. Néu treo vao B mot
vat ¢6 khoi luong m = 200g thi thanh sit hoi nghiéng khi phan nho ra dai
0.40m hinh 1.15. Xéc dinh vi tri trong tam va kh6i lugng cia thanh.

Chon dap an PUNG:

doan GA = 0,60m.

Khdi luong thanh 1a M = 2000g
B. Trong tam cdch dau A mot
doan GA = 0,40m.

Khéi luong thanh 1a M = 400g
C. Trong tam cach dau B mot
doan GB = 0,50m.

Khéi luong thanh 1a M = 800g
D.Trong tam cach ddu A mot doan GA = 0,60m.

Trong luong thanh 1a P = 3,90N

Hinh 1.15

1,23. Mot day ang-ten dugc cang nim ngang gilta tudng va dinh cla cot
chong thing ding nhd mot sgi cap kéo xuong theo phuong chéch 30° so
véi cot. Luc cang cla sgi day cdp c6 do 16n F = 400N.

X4c dinh luc T’ tdc dung lén tudng va dp luc N 1én dau cot chong.

Chon ddp 4n DUNG: |
A.T =346N; N =200N B. T =283N; N=89N

C.T =23IN; N=34IN D. T =200N; N = 346N

1.24. Dé ddy mot thung phuy cé duong kinh |
D = 70cm va trong lugng P.= 2000N lén
bac thém cao h = 20cm (hinh 1.16). Can
phai tic dung vao thing d6 mot luc ¢6 do
16n nhé nhat [ bao nhiéu ? Luc nay can

Hinhl.16
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€6 huéng nhu thé€ nao va c6 diém dat tai dau?

A: Luc F c6 phuong nam ngang qua tam 0 huéng vé phia thém cé d6 16n
4213N.

B. Luc F dat tai diém cao nhat cha mat thiing theo huéng thing ding lén
¢6 do 16n 2000N.

C. Lyc F dat tai diém B d6i xing v6i diém A qua tam O theo huéng ti€p
tuyén v6i mat thung chéch 1én va c6 do 16n 1807N

D. Lyc F dat tai diém cao nhét clia mit thing theo phwong nidm ngang
huéng vé phia thém c6 do 16n 4000N.

1.25. Mot khéi dong chat c6 tiét dién 12 tam gidc vuong can ABC véi 2 canh
géc vuong AB = AC = L = 15cm duoc dat c
thang ding trén mat mot kh6i ké nim ngang
sao cho phén nho ra ngoai mép ctia khéi ke b
c6 chiéu dai bing BM = x (hinh 1.17). X4c
dinh d6 dai 16n nhét cta x dé khsi nay khéng
bi 1at d6 (bi quay quanh diém M)

M

Chon dip 4n PUNG:
A. Scm; B.7,5cm
C. 3,75 cm; D. 10 cm Hinh 1.17

1.26. Vién bi kh6i lugng m dit & dinh mét khéi cdu bén kinh r = Im. Bi ¢hiu
va nhe va truot khong van téc diu, khong ma sdt trén mat khéi cdu (hinh
1.18). :

I. Tinh van t6c cia bi tai diém M trén matkhéi cdu theo r, o tai M.

2. X4c dinh phan lyc N ctia mat khéi cdu lén
bi theor, v va a tai M. _

3. Tinh géc o tai diém E bi rdi khoi mat cau.
4. Tinh van téc v, tai diém E 13 diém ma bi
roi khoi mat khai cau.

Tim két qua SAI trong c4c két qua sau duéi
day:

A.v=2gr(l-sina)*; B.N= m(gsino - v?/2)
C. oz =42% D. v =2,6m/s

e N

: Hinh 1.18
1.27. Mot xe dua bat ddu chay trén dudng dua
hinh tron ban kinh 400m. Ci sau méi gidy t6c d6 cla xe lai ting thém
0,5m/s’. Tai mot diém ma do I6n ciia hai gia téc huéng tam va tiép tuyén
bang nhau, hdy x4c dinh:
 a) Toc do cta xe.
- b) Doan dudng xe di duoc.
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¢) Thai gian cta chuyén dong.

Chon dip 4n PUNG:
A. a)v=14,1m/s, b) s =20,0m, ¢c) t = 2,82s.
B. a) v=141m/s, b) s =20,0m, c) t = 28,2s.
C. a)v=14,Im/s, b) s =200m, c) t = 2,82s.
D. a) v=14,1m/s, b) s = 200m, ¢) t = 28,2s.

1.28. Mot soi day khong gian ludn qua rong roc ban kinh R = 10cm, hai dau
day treo hai vat A va B c6 cung khéi lugng M = 0,200kg. Khi treo thém
vao duéi vat A mét vat C cé khéi lugng m = 0,005kg thi vat A chuyén
.dong thang ding tir trén xudng va di dugc doan dudng
s = 1,80m trong thoi gian t = 6s (hinh 1.19).

1. Tinh gia t6¢c géc y cla rong roc.

2. Tinh lyc cang T cha day treo A va T’ cia day treo B.
3. Tinh momen quén tinh I ctia rong roc.

4. Tinh khéi lugng cta rong roc.

Tim két luan DUNG trong cac két luan sau:

A. Khéi lugng cha rong roc 12 m, = 0,17kg

B. Gia t6c géc chia rong roc 1a y = 0,01rad/s?

C. Momen quén tinh ctia rong roc 12 I = 3,97.10kg.m’
D. Stc cang: T =T =0,198N

Hinh 1.19

1.29. Con lic day dai I = 100cm, mot ddu budc ¢6 dinh vao mot diém va ddu
kia budc vdo mot vién bi khdi lugng m = 20g. Kéo vién bi ra dén vi tri M
sao cho day treo léch nghiéng mot géc a,, = 60° so véi phuong thang
ditng réi tha cho bi chuyén dong (hinh 1.20). :
1. Tinh van t6c ciia vién bi tai vi tri géc o = 30°
2. Tinh luc cang T cha day vao lic o = 30°.

. 3. Tinh luc cang T’ day khi bi & vi tri can bang.
4. Tinh gia t6c géc y chia bi & vi tri o = 30°.

Tim két luan PUNG trong céc két luan sau:

A. Vian t6c cha bi khi o = 30°1a v =7,3m/s.
B. Khi o = 30° thi Iuc cing day 1a T = 0,245N.
C. Khi o = 30° gia t6c goc cha bi la y =
-5rad/s’ Hinh 1.20
D. Khi & VTCB, stic cang cuiaday 1a T° = 0,25N .

1.30. Mot cdi dia bat ddu quay quanh truc clia né véi gia téc géc khong doi.
Sau 5,0s né quay dugc 25rad.
a) Gia t6c géc cua dia 1a bao nhiéu?
b) Van t6c géc trung binh trong thoi gian 4y 1a bao nhiéu?

-
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c) Van téc goc tic thoi cua dia tai cudi thdi gian t = 0,5s 12 bao nhiéu?

Chon dép 4n DPUNG:

A. a) ¢ = 2,5 rad/s*, b) o, = 5,5rad/s, ¢) o = lrad/s.
B. a) ¢ = 2,5 rad/s’, b) o, = Sradfs, c) » = 1,5rad/s.
C. a) ¢ = 2 rad/s’, b) ®,, = Srad/s, c) ® = lrad/s.
D. a) ¢ = 2 rad/s’, b) o, = 5,5rad/s, ¢) ® = 1,5rad/s.

| 1.3L Mot toa xe c6 trong lugng P = 5000N dugc gilt cho dimg yén trén doan

dudng ray c6 do doc 1/25 biang mot luc ham (biét ring ci di doc theo
dudng ray 25m thi do cao lai tang thém 1m).

a. Néu bo qua ma sat thi cin tdc dung vao toa xe dé mot luc ham F c6 do
16n t6i thi€u bang bao nhiéu ? theo huéng nao ?

b. Néu kéo mot luc F* = 250 N thi toa xe chuyén dong thing déu ]en doc. .

Xdc dinh lyc ma sdt F, . Chon dap 4an DUNG
A. a) F = 201N theo phuong nam ngang vé phia lén déc -

b) F., = 49N huéng xudéng, song song véi dudng ray.
B. a) F = 200N huéng lén, song song véi dudng ray.

b) F,,, = 50N huéng xuéng, song song véi dudng ray.
C. a) F=4994N huéng Ién, vudng géc véi dudng ray.

b) F,, = 250N huéng xudng, song song véi dudng ray.
D. a) F = 5000N theo huéng thang ditng 1én..

b) F,. =0ON

1.32. Treo mét khéi thép vao méc luc k€ theo phuong thing ding thay s6 chi

cta luc ké 1a 20N Pat khéi thep nay 1én mat phang nghiéng mot géc o so
v6i mat phang nim ngang réi méc luc ké vao va kéo khéi thép truot thang
déu lén dinh d6c thi thdy luc k€ chi 10N. Tinh géc o va phén luc R cha
mit phing nghiéng (bd qua ma sat)

Chon dép 4an DUNG
A.a=45" R =I0N:; B. a=25°35, R=179N
C.a=60°, R=144N; "D.a=30° R =17,32N

1.33. D€ nang mot ddu tim van phang, dong chat, tiét dién déu, 1én cao tao
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goéc nghiéng 30° so véi mat dat nam ngang, cén tdc dung lén ddu van d6
mot luc F = 20N theo huéng thang dung tir dudi 1én.

a. Tinh trong lugng cla tdm van.

b. Xéc dinh dé 16n clia F’can tic dung theo phuong vudng géc v6i mit
van tai ddu vdn dé van vin nghiéng 30°.

Chon dip 4an PUNG
A. Khong xdc dinh duge vi khong biét chiéu dai tAm van.
B.P=40N, F’ =17,2N; C.P=10N, F’ =4,3N;

D. P=20N, F’ =20N



1.34. Mot 6t6 khéi lugng m = 1,5 tan, dang dé ¢ diém C trén mat cau thing
dugc d& bai hai tru A va B cdch nhau 15m, khoing cdch CA =10m. Trong
luong cau la P’ = 75000N. Xdc dinh ap luc N, va Ny tdc dung lén céc tru
ds AvaB.

Chon dap an DPUNG : »
A. N, = 42500N,N; = 47500N; B. N, =47500N, Ny = 42500N
C. N, = 60000N, Ng = 30000N; D. N, = 10000N, Ng = 5000 N

1.35. Trong mot coc thiy tinh ¢6 ban kinh R = Tem,
¢6 mot truc thép thang dai AB = 15cm, khdi luong
= 15g dat nghiéng nhu & hinh vé 1.21. Bé qua B
ma sat. PhUO‘ng, chiéu va do 16n cua céc luc do |,
thanh coc tac dung vao hai déu truc sat la:
A. F, = 0,049N chéch lén 52.4° so véi phuong nam
ngang Hinh 1.21
~ F3=0,039N nam ngang hudng vé phia trong coc.
B. F = 0,049N chech lén 52,4° so v6i phuong nam ngang.
=0,39N nam ngang huong vé phia trong coc.
C. F = 0,15N huéng thang ding lén.
F, = 0,15N huéng thang ding lén.
D. F, =0,139N chénh léch 69" so véi phuong nam ngang.
F, = 0,14N vuong géc voi thanh AB, chéch lén.

Chon dép 4n PUNG .

1.36. Chiéu dai mot chiéc thang AB = 3m, khéi lugng m = 6kg, c6 trong tam
G & chinh giita thang. Dau A’clia thang dua va tuomg ¢6 ma séat khong
ding ké. Chan thang B tua trén mat san bi truot khi & cdch xa chan tuong
thang diing mot khoang 16n hon Im. Xdc dinh:

a. Phan luc dan héi R’ clia san lén ddu B & cdch chan tuong Im.
b. Hé s6 ma sat nghl cuc dai gitra chan thang va san.
Chon dap an PUNG
A.R’=44,IN hudng vuong goc v6i AB chéch 1én; k =4
B.R’ =58,8N hudng thing dinglén; = k=0,174
C.R’ =53,94N hudng thang dimg lén;  k =0,27
D.R’=5,88N huéng thing ding lén;  k=5,75

1.37. Mot ban cau dong chat ban kinh r khéi llIcmg m= IOOg c6 gan mot vat -
nhé khéi luong m’ = 7,5g tai di€m A & sit cia mat phéng. Cho biét trong
tam G ciia ban cau nam trén dudng thing néi dinh S véi tam O cua ban
cdu va cach O mot khoang OG = 3R/8. H01 mit phiing cla ban ciu hop
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1.7: Chon dap anD
bay 1a két luan sai vi: Khi chon truc Ox di qua AB goc toa do tai A, lic
dé toa do khoi tam G la:
AG = (m, AA +mj. AB)/(mA +mg) = O I'm
Khéi tam ctia hé ndm cédch khai tim clia B mot doan: HG =5 cm

1.8: Chon dap an C
Theo dinh luat bao toan momen dong luo’ng
* Khi dang quay véi van t6c géc © momen dong luong clia ngudi la
Io (I 1a momen quan tinh cta ngudi d6i véi truc quay)
* Khi gio hai tay ra ngang thi momen quan tinh cia nguoi tang 1én
thanh I' (I’ > I) va van t6c géc la 0’ saocho o =T’ = o’ < ®

1.9: Chon ddp dn A
Vat c6 gia téc bing 0 (diing yén hoac chuyén dong tinh tién thiang déu
quanh mot truc ¢ dinh di qua khéi tam cta vat) thi n6 & trang thdi can
bang. Khi dé hop luc cua tat ca cdc lye téc dung vao vat bang 0 va téng
dai s6 cadc momen luc tdc dung 1én vat déi véi bat ki truc quay nao déu
bang 0. .

1.10: Chon ddp én D

1.11: Chon'dap an A
Khi dia quay ma vién bi vin cdon nam trén dia, nghia la bi ciing chuyén
dong tron déu véi van téc géc o-cua dia. Liic nay luc ma sit nghi déng
vai tro 12 luc huéng tam:
F..=umg=mo’R = o’ = 1,414rad/s

1.12: Chon ddp dan C
Theo dinh luat bao toan co nang thi: Trong qua trinh chuyén dong, thé
nang cla vanh tron lic cudi phai bing thé nang lic diu. Vi tri cuéi phai
déi xing, & cing do cao véi vi tri ddu cia tam vanh tron. Géc quay cla
tam phai bang 2 14n goc 1éch ban dau.
= Dé géc quay ¢ = 180° thi o, = 90°.

1.13: Chon ddp dn B
Gia t6c cua xe khi qua dudng vong la:
_vi-vl 20%-60°
2.R 2x0,1
Vi vay dép 4n a = —16km/h’ sai do khong déi don vi cla:
R =100m = 0,1km.

=-16000km/h>=-1,23m/s>
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1.34. Mot 6t6 khoi lugng m = 1,5 tin, dang d6 & diém C trén mat cdu thang
duoc d& boi hai tru A va B cach nhau 15m, khoang cach CA =10m. Trong
luong cdu 1a P’ = 75000N. Xéc dinh dp luc N, va Ny tdc dung lén cic tru
ds A vaB.

Chon dép 4n DUNG .
A. N, = 42500N,N; = 47500N; B. N, =47500N, N; = 42500N
C. N, = 60000N, N, = 30000N; D. N, = 10000N, Ny = 5000 N

1.35. Trong mot cdc thay tinh ¢6 ban kinh R = 7cm,
c6 mot truc thép thang dai AB = 15cm, khéi luong
m = 15g dat nghiéng nhu o hinh v& 1.21. B6 qua B
ma sat. Phuong, chiéu va do 16n cua cic luc do |,
thanh céc tdc dung vao hai diu truc sat la:
A. F, = 0,049N chéch lén 52,4° so v6i phuong niam
ngang Hinh 1.21
F; = 0,039N nidm ngang huéng vé phia trong cdc.
'B. F, = 0,049N chéch l1én 52,4° so v6i phuong ndm ngang.
F; = 0,39N nidm ngang hudng vé phia trong coc.
C. F, = 0,15N huéng théng ding len.
F, = 0,15N huéng thang ding lén.
D. F, = 0,139N chénh léch 69" so véi phuong nim ngang.
Fg = 0,14N vuong géc véi thanh AB, chéch lén.
Chon dap 4an PUNG

1.36. Chiéu dai mot chiéc thang AB = 3m, khdi lugng m = 6kg, c6 trong tam
G & chinh giita thang. Pau A*clia thang dua va tudng c6 ma sit khong
dang ké. Chan thang B tua trén mat san bi truot khi & cach xa chan tudng
thing diing mot khodng 16n hon 1m. Xéc dinh:

a. Phan luc dan héi R’ ctia san lén ddu B ¢ cdch chan tuong Im.
b. Hé s6 ma sét nghi cuc daij giita chan thang va san.
Chon dap an DUNG .
A.R’=44,IN huéng vuong gbc véi AB chéch lén; k =4
B.R’ =58,8N huéng théng dinglén; © k=0,174
C. R’ =53,94N huédng thfmg dingléen; k=027
D.R’=5,88N huéng thang ding lén;  k=5,75

1.37. Mot béan cdu dong chat bén kinh r khoi lugng m = 100g ¢6 gdn mot vat
nho khéi lugng m’ = 7,5g tai diém A & sdt ciia mat phang. Cho biét trong
tam G coa ban cdu ndm trén dudng thang néi dinh S vé6i tam O clia ban
cdu va cach O mot khoang OG = 3R/8. Hoi mat phang clia ban ciu hop
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v6i mat ban nim ngang mot géc o bing bao nhiéu khi né nam yén trén
mat ban:

Chon dip 4n DPUNG
A. Khong xdc dinh duge do 16n clia géc nghiéng o vi khong biét tri s6
cua ban kinh r.
B.11°53;  C.78%9; D. 1130

1.38. M6t thanh kim loai dai AB = 3,2m duogc dat trén mot cai xa vﬂong géc
v6i chiéu dai clia né. Thanh sé can bing nim ngang khi ddu A cla né
cdch diém tya O trén xa 1a OA = 1,4m.

a. Néu treo vao dau B mot qua can m, = IOOg thi thanh can bang trén
diém tya O’ ¢6 OA = 2m. Tinh khéi luo’ng m cua thanh.

b. Khi treo qua can m, vao ddu B va qua coan m, = 0 SOOkg vao diém C &
cich ddu A mot khoang CA = 0,5m thi théy thanh vin ndm ngang trén
diém tua O. X4c dinh khéi lugng m, clia qua can.

Chon dip 4n DPUNG
A.m =200g; m, = 250g; B.m=50g; m,=1000g
Cm= 60g, m, = 139g; D. m =300g; m, =267g

1.39. Mot khoi tru khéi luong m = 3kg ¢6 dudng kinh D = 6¢cm va chiéu cao
h = 8cm dugc dat trén mat ban ndm ngang.
a. X4c dinh huéng, diém dit va do6 16n cha luc F nho nhat cé thé 1am cho
khdi ndy bi lat d6 (quay quanh mot diém O & ddy khd6i).
b. Xéc dinh luc F’cdn thiét dé kéo khéi tru truot thing déu trén mat ban
khi hé s6 ma sét trugt k = 0,4. .
Chon dip 4n DPUNG
A. F = 90N hudng ngang ra xa khéi try, dat tai diém cao nhat clia khéi.
= 12N huéng ndm ngang qua trong tam G ctia khéi tru.
B. F = 20N hudng ngang ra xa, dat tai diém cao nh4t ctia khéi tru.
F’ = 1,2N huéng nim ngang qua trong tam G va ra xa G.
C. F = 10N hudng ngang ra xa, dit tai diém cao nhat ctia khéi tru.
F’ = 12N hudéng ndm ngang qua c6 diém dit cao hon O duéi 7,5cm.
D. F = 20N hudng ngang ra xa, dat tai diém cao nhat ctia khéi tru.
F’ = 12N huéng vuéng géc véi truc d6i xiing ciia khdi tru.

1.40. Mot khéi tru cao h = 8cm, ban kinh ddy 1a r = 6cm duoc dat trén mat
phing nghleng mot géc so véi mat ban ndm ngang. Hé s6 ma sét giira
kh6i tru va mat phing nghiéng 1ak = 0,4. _

a. X4c dinh do 16n a, clia géc nghiéng dé khéi tru trugt trén mit van.
b. X4c dinh d6 16n a,, clia géc nghiéng dé khai tru bi lat dé.
Chon dép 4n DUNG
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A, = 66%42, o,>48°59; B. o, = 68°20, «,>53°12
Co,,=22° o, >36°86; D. o, =237, o,>30°6

1.41. Mot vat hinh tru déng chét chiéu cao h = 4cm, ban kinh OA = 12cm
bén trong ¢6 mot 16 rdng hinh tru dudng kinh OB = 8cm ¢6 truc song
song v&i truc khéi tru, khéi luong cla vat 1a m = 2,4kg.
a. X4c dinh vi tri trong tam clia vat.
"b. Xdc dinh hudng va do 16n cua luc F cin tic dung vao diém A cta vat
theo phuong thing diing dé né dimg yén.
Chon dép an DPUNG
A. a) Trong tam G & cdch O 1a 1,33cm, cach A 1a 10,77cm.
b) Luc F = 2N dat tai A huéng thang ding len
B. a) Trong tam G & cach O 1a 0,5 cm.
b) Luc F = IN dat tai A huéng thing ditng xuéng.
C. a) Trong tam G & cach O 1a 0,5cm, va ciach ddy vat 2cm.
b) Luc F = 1,125N dat tai A huéng thang ding lén.
D. a) Trong tam G cach O 0,5cm, cdch B 1a 8cm va cdch ddy vat 2cm.
b) Luc F= IN dat tai A huéng thang ding lén.

1.42. Trén mat tdm vadn nghiéng 30° so véi phuong ndm ngang c6 mot khoi
hinh tru, déng chat, khéi lvong m = 1,5kg, duoc giu ndm yén nhd mot soi
day mém khong glan khoi luong khong déng ké. Soi day nay mot diu
dugc budc vao diém A c6 dinh trén dinh , wp
vin va ddu con lai duge kéo Ién thing
ding nho moét luc k€ hinh 1.22

Tim s6 chi cha luc ké. Lay g = 10m/s’.

Chon dap an PUNG
A.0,15N; B. 0,5N
C. 5N; D. 1,5N : Hinh 1.22

1.43. Thanh kim loai khéi luong khong déng ké. Tdc dung vao thanh céc
lyc: F; = 100N va F, = 300N. Dé thanh ndm can bang, truc quay cla
thanh phai di qua diém cich trong tam: '

Chon ddp 4n PUNG
A.OG= 5 B.OG = 2; C.OG= 6; D.OG=4 . -

1.44. Mot bénh xe ban ddu c6 van téc géc o, = 20mrad/s, quay cham ddn
déu va dimg lai sau thoi gian t = 20s. Tinh gia t6¢c va s§ vong quay duoc
cho dén khi dung hén. -

‘Chon dép 4n DUNG
A. y=mrad/s’ n = 100 vong
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B. y = -mrad/s*; n =200 vong
C. y=mnrad/s’; n = 200 vong
D. y = -nrad/s*; n = 100 vong

1.45. Mot banh xe quay nhanh dan déu tir nghi quanh truc quay cta né.
a) Viét cac thanh phan a, va a,, clia gia téc ctia mot diém tai P nam
céch truc quay mot doan r theoy, rvat.
b) Goi gbc ¢ la géc gilra vecto gia toc a va ban kinh néi P véi tam
quay. Hay viét biéu thic cia ¢ theo s6 vong quay N.
Chon dap an PUNG:
A.a. a =ry, a, =1yt b. cotgp = 4nN.
B.a.a =r%, a, =iy’t’; b. cotgp = nN.
A.a a =1y, a, =ry;b. cotgp = nN.
Aa.a =ry, a,=ry; b. cotgp = 4nN.

1.46. Trong mon ném biia, mot van dong vién ting t6c cla bia bang cich
quay buia quanh nguoi. Bda cé khoi luong 7,3 kg va ¢6 ban kinh qui dao
2m. Sau khi quay dugc 4 vong, ngudi tha tay va cho bia bay ra véi toc do
28m/s. Toc do gbe cha bua tang déu. Tinh:

a) Gia t6c géc cha bia.

b) Gia téc ti€p tuyén va gia téc hudng tam ngay trude khi tha bua.

¢) Luc van dong vién tac dung vao ngay trude khi tha va géc giita luc
nay véi ban kinh qui dao.

Chon dép 4n PUNG:

A.a)y = l4rad/s’, b) a, = 2,8m/s’ ; a,, = 392m/s’,

_ ¢)F~2860N;p=1,14". ‘

B. a) y = 3,9rad/s’, b) a, = 7.8m/s" ; a,, = 14m/s”,

c)F~ 1860 N ;¢ =1,14".

C.a)y = 3,9rad/s’, b) a, = 7,8m/s” ; a,, = 392m/s’,
c)F~2860 N ;op =1,14°. ' '
D. a)y = l4rad/s’, b) a, = 2.9m/s* ; a,, = 392m/s’,

c)F~ 1860 N ;¢ =0,14°. '

1.47. Mot cai cot dai 2,5m ding céan bing trén ddt nim ngang. Do bi dung
nhe cot roi xuong theo mat phéng thang diing. Gia slr dau dudi cha cot
khong bi truot. Tinh t6c do cua dau tren cua cot ngay trude khi cham dat.
Lay g=9,8 m/s’.

Chon dép dan PUNG: :
A.v~45m/s. B.v~8,6m/s.
C.v~2,6 m/s. D.v~7.2m/s.
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1.48. Mot ngudi khéi lugng 55kg ding & mép cau mot san quay tro choi
ngua gb quay vong. San cé dudng kinh 6,5m va momen quan tinh
1700kg.m>. San liic ddu ding yén. Khi ngudi bat dau chay quanh mép san
voi toc do 3,8m/s(so v6i san) thi san cling bat diu quay theo chiéu nguoc
lai. Tinh t6c d¢ géc cua san. Chon dép an DUNG:

A. o =-0,43rad/s. B. o =-0,24rad/s.
C. o =-0,43rad/s. D. o = 0,24rad/s.

1.49. Gia sir mot cay duoc moc va duge 16n 1én tir mot hat giong g trén mot
san quay. ’
a) Tai sao cay lai moc nghiéng vé phia truc quay mot goc ¢?
b) Tinh ¢ theo g, r, va .-

Chon dép 4n DUNG:
A. cosp o ' B. siﬁ(p o
g g
C.tgcp:g)i. D.tg(p=0)—_r.
g g

1.50. Mot thanh déng chat khéi lugng m, chiéu dai L, c6 thé quay t do
quanh mot ban 1€ gan véi tuong (H.7.1). Thanh duoc giit nim ngang roi
tha cho roi. Hay tinh tai thoi diém bat dau tha:

a) Gia toc géc cua thanh.
.b) Gia toc dai cua dau thanh.

Chon dap an PUNG:
A a)y=—=:;b)a=—. B.a)y=—% ;bya ==,
TP ER LA
C-a)YzilJ—;b)a‘=3—L. D-a)Yzzg;b)al=z%,

1.51. Mot thanh dai L, mot ddu tua vao tudng, con dau kia
duoc treo vio tudng bang mot soi day clng chiéu dai
(hinh bén). Hé s6 ma st nghi gita thanh v6i tudng la
11, = 0,77. Néu thanh & ranh gidi cia sy truot thi goc @ 7

gitta thanh véi tudng bang bao nhiéu? 2
Chon dip 4n DUNG: 7
A. ¢ =756" B. ¢ = 60" 7
C. =54 D.¢=77"



1.
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52. Mot dia mai quay véi gia t6c khong déi y = 0,35rad/s>.

a) Dia mai bat ddu quay tir nghi véi vi tri géc ¢, = 0. Hoi van téc g6c va
s6 vong quay sau 18s.

b) Gia sir lic ddu dia da c6 van téc géc o, = -4,6rad/. Hoi vio thoi diém

nao thi dia dimg lai.

Chon dap 4n DUNG:
A. a)w=673rad/s,n=9 vong; b) t, = 13s.
B.a) ® =0,63rad/s,n=9 vong; b) t, = 1,3s.
C.a) ® =6,3rad/s, n =90 vong; b) t, = 13s.
D. a) ® =0,63rad/s, n = 9 vong; b) t, = 13s.



PAP AN VA HUONG DAN GIAI

1.1: Chon dap anC
Vi chuyen dong theo phuong thang ding dudi tic dung cua trong luc do
d6 chuyén dong cham ddn déu. Phuong trinh toa do ciia chuyén dong cé

dang: X =Xo+ Vg{t —t) + %at

So sdnh véi bai ra thi chuyén dong trén c6: x,=0; t, = 0; v, =20 m/s va
gia t6¢c a = -10m/s’. Do cao cuc dai vat dat dugc khiv,= v, +at=0 =t =
2s = h=x,=20m, vay dédp 4n sai 1a C.

1. 2 Chon dap dan C
Phuong trinh toa do6 cla chuyen déng c6 dang:

1
X =Xq+ vt —t) + Eat

So sdnh véi phuong trinh chuyén déng ciadérathi: x,=2m;t,=0; v, =
6 m/s va gia t6c a = -3m/s?, chuyén dong ctia vat cham dan cho téi khi
van t6c bang 0 sau dé chuyén dong nguoc lai, vat khong dimg lai vi vay
cau nhan xét C 13 sai. -

1.3: Chon ddp dn C )
‘Theobaira:v=2(4+t)=8+2t = a =%:i = 4t, nghia la gia t6c ti 1¢

v6i thoi gian nén vat khong thé chuyén dong nhanh déin déu.

1.4: Chon dap an B
Theo bai ra: khi t = 2s thi toa do ca vat:
x=2t=4(m)vay=t"+3 =7(m)
Vivay: OM =x*+y* =65 = OM = 8,06 (m). _
Vay két luan OM = 11(m) 12 sai do tinh nhdm OM = x + y.

1.5. Chon ddp aén D

1.6: Chon dap an D
Khéi cdu déng chat c6 khéi tam tai C, do d6 van téc ctia khéi tam khi
quay quanh truc qua C bang 0, vécto dong luong c6 do 16n: p=mv=0
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1.7: Chon dap an D .
Pay la két luan sai vi: Khi chon truc Ox di qua AB goc toa do tai A, luc
d6 toa do khéi tam G la: .
AG = (m, AA + mz.AB)/(m, + mg) =0,1 m
Khoi tam cta hé ndm cdch khéi tam clia B mot doan: HG =5 cm

1.8: Chon ddp an C ‘
Theo dinh luat bao toan momen dong luong:
* Khi dang quay Véi van tdc géc @ momen dong lugng cua nguoi la
Io (I 12 momen quan tinh clia ngudi doi voi truc quay)
* Khi gio hai tay ra ngang thi momen quén tinh clia ngudi tang 1én
thanh T’ (I’ > 1) va van téc géc }a o’ sao choIo =T’ = 0’ < ®

1.9: Chon dap an A
Vat c6 gia t6c bang O (ding yén hoac chuyén dong tinh ti€n thing déu
quanh mot truc ¢§ dinh di qua khéi tam cta vat) thi n6 & trang thai can
bing. Khi d6 hop luc ciia tat ca cdc luc tac dung vao vat bang 0 va tdng
dai s6 cic momen lyc tdc dung lén vat déi véi bét ki truc quay nao déu
bing 0. -

1.10: Chon ddp dn D

1.11: Chon'ddp an A
Khi dia quay fa vién bi vin con nam trén dia, nghia 12 bi cling chuyén
dong tron déu véi van téc géc w-clia dia. Lic nay lyc ma sat nghi déng
vai tro 1a lyc huéng tam:
F, . =pmg=mo’R = o’ = 1,414rad/s

1.12: Chon ddp dan C
Theo dinh luat bio toan co nang thi: Trong qué trinh chuyén dong, thé
nang ciia vanh tron lic cudi phai bang thé nang liic dau. Vi tri cudi phai
déi ximg, & ciing do cao véi vi tri ddu cta tam vanh tron. Goc quay. cla
tam phai bing 2 14n géc 1éch ban dau.
= Dé gbc quay ¢ = 180° thi o, = 90°.

1.13: Chon dap an B
Gia t6c ctia xe khi qua duong vong la:
_vi-vs _ 20%-60°
2.R 2x0,1
Vi vy d4p 4n a = ~16km/h® sai do khong d6i don vi cha:
R =100m =0,1km.

=-16000km/h?=-1,23m/s’
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1.14: Chon ddp dn D

1) M6i vé tinh chi phil séng duoe 1 ving gain 1/2 gan xich dao. Nhu vay
chi can 3 vé tinh dat ¢ cic dmh cua tam gidc noi ti€p vong tron ¢6 ban
kinh bang:

(R + h) = 6400 + 36000 = 424000km,

’ = vi vay ddp an A sai.
2) Thoi gian t6i thiéu dé séng VTD di va phan xa trd lai theo duong ngén
nhat ding bing do caoh la: t= 2x36000 0,24s .
- 300000 :

Thdi gian t6i da 1a thoi gian séng VID di tir diém A trén mat dit dén vé
tinh sau d6 phén xa tr¢ lai diém B trén Tri D4t (B va A d6i xiing nhau
qua dudng thang vuong géc ha tir vé tinh xuéng Trai DA4t).

=> Vay ddp 4n B sai.
3) Trédi Dat quay mot vong bing 2 rad trong thoi gian 86400s

23314 _ ) 0000762rad /s .
864000

Gid tri ndy béng van t6c géc clia mot diém trén Trai Dat, vi vay:
= d06 cao h = 36000km céach tam Trdi Dat: d =R + h = 424000km
Mn _ mv , GM

=R=— o> v=—
(R+h) (R+h). R+h

Xét mot diém sat mat dat h=0:
h=0 :>v0_792km/s‘
day la van t6c nho nhét dé phong vé tinh theo phu’o’ng ti€p tuyén va cung
chiéu véi chiéu quay Trdi D4t goi 1a van téc vil tru cap 1.
= Pép 4n D la ddp an diing.

= 0=

4)Luc hdpdin: F=G

1.15: Chon ddp dn B »
Goc quét Ap = @; - ¢, = 33 rad. Két qua tinh sai do nham toa d¢ géc véi
goéc quét. ‘ ‘

1.16: Chon ddp én C
Theo hinh vé & bai ra ta c6:
AB =2.0A sin(a/2) =2.2,5 sm(wt + 0y/2) = Ssin (n_t + 12—8)

Chon goc toa do ¢ B, cich chan tudng mot doan bang.
2.0A sin(a/2) = 5.5in15° = 1,29m
Phuo’ng trinh toa d6 cua B la:
Xg =5 sin(0,17.t + 0,26)
=y =x"g =-0,17*sin(0,17.t + 0,26) = -0,15sin(0,17.t + 0,26).
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Két qua tinh sai do quén nhan véi 0> =0,17°

1.17: Chon dap an D .
Van toéc goc: o = 27n = 30nrad/s.
Goi M 12 momen ctia ngiu luc can khong doi:
: M = Lo" (véi ¢” =
50.27 rad)
Ap dung dinh Ii dong nang véi vat quay:
M. =0-1w/2
ta cé: 9" = M/ = -lo’*/pl = -0°/2.¢ = - 14,13rad/s
‘ . =>M=L¢”"=-141,3 Nm

1.18: Clion ddp in D
/\p dung dinh li dong nang véi vat quay:

Mo =1n*2 -0
Momen quén tinh cta dia déi véi truc quay di qua tam dia:
1 =mR%/2,

vi vdy sau 2 vong quay:
¢=2x2n=4nrad va o =2nn (véin = 33,3/60 v/s)
= M= (mR?*2).(2nn)’ / 2.41 = mR*n.n¥/4 = 3,48.10° Nm.

1.19: Chon ddp dan C
Xem khung day 12 mot vat rin c6 thé quay quanh diém A. Duéi tic dung
cia trong luc P = 3mg dit tai trong tdm cua tam gidc va luc cang day T
dit tai dinh B.
Khung day can bang khi:

T.BH = P.GH = Tlcos30° = 3mg. % L.cos30’ = T=mg.

1.20: Chon dap an A
Thanh chi can bing khi trong luc P dit vao trong tam cta thanh can bang
v6i hop luc cta hai luc tac dung dat vao trong tam cua thanh d6 va 3 llrc
ndy phai ndm trong cing mot mat phang chia P.
HOp luc cua hai luc kia phai 16n hon hiéu hai luc thanh phan va nho
hon t8ng hai luc thanh phin d6. Vay chi ¢6 thé la cdc cap luc trong cic
truong hop 1,2 va 4

1.21: Chonddap an A
Thanh c¢6 truc quay tai B s& can bang khi momen quay ctia phan luc F do
bam 1€ tic dung 1én thanh tai ddu A bing momen quay cia trong luc P tic _
~ dung vao ddu C cta thanh.
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- M, =Fx, =M, =Px, :DI“ 163 N
Hudng cta F sao cho momen M, do F sinh ra ¢ tic dung lam cho
thanh quay theo chiéu ngugc véi tic dung cua M,, vi vay F c¢6 hudng
thing ding xudng dudi. :

1.22: Chon dap dn B
Khi thanh hoi nghleng quanh diém O thi trong tdm cua thanh rat gan O,
trong luc tic dung vao thanh c6 gid di qua diém tua trén truc quay ’
thi vat can bang. Vi GB = 60cm = GA = 40cm.

Trong luc P = mg tdc dung vao thanh tai B va P’ = Mg tdc dung vao
thanh tai G. Thanh s& can bang khi tong dai s6 clia cic momen do P va
P’gay ra déi véi truc quay tai C bang 0:

P’.GC - P.CB=0 = Mg(0,6 - 0,4) = mg(0,4) = M = 400g

1.23: Chon ddap an D
Duéi tac dung cta luc F sinh ra luc T tdc dung vao tuong tai diém A va dp
luc N 1én dau cot chong Phan luc T’ cla tuong tai diém O cia day truc
doi voi T. Phan luc Q ctia cot 1én diém O truc déi véi N. Nhu vay, diém O
chiu tac dung ctia cac luc F, T" va Q.
Theo dinh luat I Newlofn thi ddy can bang khi:

P+T + Q 0
Chiéu lén phuong ngang cua day:
-Fsin30°+T=0=>T =200N=T
Chiéu lén phuong vuéng goc voi day:
~F.c0s30°+ Q=0 = Q=N = 345N

1.24: Chon ddp an C
Xem thing phui 12 mot vat ran ¢6 truc quay tai chd tiép xiic v6i bac thém
gua diém A. Trong luc tic dung vao thiing P = 200N dat tai tam O cla
thiing vi huéng thing ding xudng dudi.

Pé 1am cho thung quay quanh mép ciia bac thém di qua A, phai téc
dung mot luc F ¢6 momen: M = Fd déi véi truc quay qua A 16n hon hoac
bing momen khong ddi cta trong luc P ddi véi truc qua A:

M’ =P.AH (Fd =P.AH = const)
=> F s& nho nhat khi d 16n nhat.
d, =D = AB (diém B trén bé mit thung).

In

Vay F ¢6 huéng ti€p tuyén véi mat thing va c6 do 16n: F =1807(N).

1.25: Clion ddp dan D
Pé khoi khong bi lat (nghia 1a khong quay) quanh M, thi gid cla trong
luc P tac dung vao vat phai nam trong chan d¢€ (phan dién tich de tlep xtc
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v6i mat khéi ke). Diéu kién dé vat khong bi quay theo chiéu kim déng
hé: M, > 0. Trong trlrong hop M, nam trén dudmg thano diqua G (d, =0)
thi d6 dai 16n nhat cua x 1a:

Xmax = AB - AM; = AB - AG cos 45" =L - Z%AH cos45° = 10cm

+ 1.26: Chon ddp dn D
1) Theo dinh luat bao toan co nang:

mgh = % =mgr(l - sino)

= v’ =2gr(l - sina) = v = [2gr (1 - sinat)?)
2) Ap dung dinh luat 2 Newton cho dlem M ta cé:

P+ N =ma
Chiéu len phuong vuong géc (phuong phép tuyén tai M):
~Psina + N=- —rL = N = m(gsina - v/r)
r

3) Bi roi khoi khéi cdu tai E khi phan lueN=0
= gsino; = vie/r = 2g(1- sina)’ = 3gsina, = 2g = a, = 42°
4) Theq dinh luat bao toan co nang:

mv,’
2
= vg*=2grsina, = v, = 3,6:m/s.
7 2 rd A ~ > 2 .
Két qua tinh nham vi cho rang: v.’ = g.r.sina,

=mgr (1- sina)

1.27.C /10n dap dn D

a) a = 0,5m/s’; 2, = X}é—:al v=10,50.400 = 14, 1m/s
b) v? -2a‘s:>s# L=—2()2~=200m
- 2a; - 2.0,50
c)v—a[t:>t=-‘£=i!—=28,25 :

1.28: C hon (Yu]) an A
Gia téc.cia A ¢c6 do 16n: a= 2s/t = 0,1m/s’ day ciing 12 gia téc ctia mot
diém trén vanh cta rdng roc
© = Giatéc gbe cua rong roc 12: @” = a/R = lrad/s".
*'Xét hé vat (A + ©) trong hé quy chi€u quédn tinh gan véi trai dat,
phucmg ‘trinh chuyén dong ctia hé:

L 4
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M+m)g + T=M+m) a
Chiéu lén phuong thing ding:
M+m)g-T=(M+m)a :>T—l9885'\l
* Phuong trinh chuyén dong cua vat B la: Mg g - T' =M:
Do day khong gian nén |a| = [a'| = T = 1,9800N
*Vi SM=L¢" = -T'R + TR =L¢” = 1=8,5.10"kg.m’ ’
* I—mR‘/2:>m 2I/R*=17.10" kg

1.29: Chon ddp an C
* Theo dinh 1 d6ng nang thi:
A+ A=W, -W,
Vi van toc v luon vuong géc véi Tnén A;=0va W, =0
= mgh + 0 = mgl (cosa - coso,) =mv’/2 - 0
= v =2gl (cosaL - cosayy) = 7,32 =>v=27m/s
* Theo dinh luat I1 Newton ta c6:
P+T=ma
Chiéu I1én phuong phép tuyén duong ta co:
mg coso. - T = —mv/l =T=032N
Khia=0thicosa=1= V" —2g](l 0,5) =3,16 m/s -
vaT' = m(gcosa - V' /1) =0,4N
* Tir phuong trinh toa do ta c6: y = @” = 2v.v' = -2gl¢’ sina
= 2(¢’ -@"/1) = -2gl@'sina => y = ¢" = -gsina/l = y = -Srad/s™ )
1.30: Chon dap dan C
2(,/) -~-2'—25:2rad/s2
t 25 .
b) ,, = ¢/t = 25/5 = Srad/s
)w=yt=2.0,5=1rad/s

a)(/)—l t=y=
27 Y

1.31: Chon dap an B
a) Cac luc tac dung Vao toa xe: trong luc P, phan lyc dan héi clia duong

ray N va luc kéo F.
Toa xe ding yénkhi: P + N + F =0 (1)
Chiéu phuong trinh (1) Ién phuong chuyén dong:
- Psina + F=0 = F = Psina = 200N
Luc F ¢6 huéng dudi 1én va song song v6i dudng ray l1a luc ¢ do 16n nho
nhat.
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b) Khi toa xe chuyén dong thang déu lén déc thi hop luc cic luc tac dung
Ién toa xe theo phuong song song véi mat déc phai bing O:

F’ -Psinga - F ,=0=F, =F - Psino = 50N
= F,, ¢6 phuong song song va chiéu huéng xuong dudi.

1.32: Chon dap an D
Khi duoc kéo trén mat déc, khdi thép chiu tic dung cia trong luc P,
¢ phan luc dan héi N va Iuc kéo F.
Vi khéi thép chuyén dong thing déu nén:
P+N+F=0
Chiéu l1én phuong chuyén dong ta c6:

-Psine + F=0 = sina = —g =05 = a=30"

Chi€u lén phuong vuong géc véi phuong chuyén dong ta co:
- Pcosa + N=0 = N =Pcosa =P cos30° = 17,32N

1.33: Chon dap an B ,
Vi tim van phéng, dong chat va cé tiét dién déu nén trong tim G cia vén
- tai chinh giita van = AG = AB/2. ' .

a) Nang dau B dé vén quay quanh ddu A, vén chi can bang khi momen
clia trong luc P bang momen ciia luc nang F d6i véi truc quay A:

P.AG c0s30° = F.AB cos 30° = P = 2F = 40N
b) Khi tdc dung luc F* vuong géc vé6i ddu vin, dé cho vén van gilt duoc
g6c nghiéng 30° thi momen ctia trong luc P phai can bing véi momen ciia
luc F’ d6i v6i truc quay qua A. '

= P.AGcos30°=F' .AB= F’ = 17,32N

1.34: Chon ddip dan A .
Vi trong luong phéan b déu nén trong tdm cua cau ¢ chinh giita cdu, vi
vay ap luc tic dung lén cdc tru d& cdu déu bing nhau va bang 1/2 trong

luong cau: P, =P,= % P’ = 37500N

Ap luc do 6t6 téc dung 1én hai mé ciu tai AlaP®vatai Bla P,
P, + Py = P = 15000N.
Theo tinh chat cta c4c luc song song:
P, CB N P, CB

A

P, CA P +P, CB+CA
= P, = 5000N vi P, = 10000
= N, =P’, + P, = 42500N va N, = P, + P, = 47500N
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1.35: Chon dap an B ‘
Thanh thép trong c6c dugc xem 12 vat rin ¢6 truc quay tai A. Thanh nam
can bang khi téng cdc momen lyc tdc dung 1én thanh so Vvéi truc quay tai
A bang 0: .
F,.0+F;BH+PR=0=F; =0,39N
Vi: F +P+ F =0

Chiéu 1&n phuong ngang: F,, - F; = F,,=0,39N
Chiéu lén phuong thing dimg:

A

F,,-mg =0=F, =0,3N A
= F, =0,49 N va tga = 0,39/0,3
= o =524,

1.36: Chon ddap an B :
Thang chiu tac dung cua cédc luc: trong

g ~ 2 7 a ~7 . H
luc P va phan luyc cua tudng N tai A, K B

v

phan luc cta san N' va luc ma sdt F'u
tai B (hinh 1.23). Hinh 1.23
Pé thang ding yén thi: N. AH P.KB T
trong dé6 AH* = AB’ - HB’ =8 = AH =2,83m
va KB =0,5m = N = 10,4N
Mit khic vi: P + N + N' + F'ne=0
Chiéu lén phuong thing dimg:

N -mg=0=>N=598N
Chié€u Ién phuong ngang:
N-F =0=F, =N=umg

=>u=0.174

Hinh 1.24

1.37: Chon dap an D

Trong luong cua vat bao gom P = mg 14 06 12

dat tai G va P’ = m'g dat tai A. Ngoai SIS I

ra vat con chiu tic dung cua phan luc A o l

N ctia ban ¢ diém ti¢p xic B gma vat v

v6i. mat ban (hinh 1.24). Vat & trang

thdi can bang khi tong thomen luc d6i ) 09 18

vé6i B bang 0: o =T e B
Mpp + Mp + Mg =0 l % l

= mg.OG sina -m’g.0A cosa +0=0
=>tga=02=a=11"30.

Hinh 1.25
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1.38: Chon dap an A-
a) Vi thanh kim loai can bang trén diém twa O nén gid cla trong luc di
qua truc quay O. diém O chinh 12 trong tam ctia thanh (hinh 1.25). Thanh
chiu tic dung cua trong luc P = mg cha thanh dat tai O va P’ = m,g cta
qua can dat tai B, thanh can bang khi téng dai s6 c4c momen luc bang 0:
-mg.00" + mg.OB=0= m=200g
b) Khi thanh can bang M, + M3 + M, =0
= 0-m,g.0C +m,g.0OB=0=m, =250g

1.39: Chon dap an C

~a) Khai tru can bang khi téng cic momen clia trong lue P va luc kéo F dai
véi diém O bang 0 = Fd - mg D/2 = F = mgD/2d
FF ¢6 gia tri nho nhiit khi d I6n nhit, nghia 1a AN
F phé\i dat vao diém cao nhat A va c6 huéng A »F

nam ngang ra xa kheoi.

od
Do 16n F = ION= khdi tru bi dé khi F> 10N " 1 >
b) Khai tru trugt thang déu trén mat b'm la V \i/
xem khoi tru 1a mot chat diém: p O
P+N+F +Fn=0 v

Chiéu lén phuong chuyén dong:
“F.+F=0=F =12N.

F' huéng nam ngang, c6 diém dat duoc xéic dinh:
M, = 12xd'< 3x10x3 = d' < 7.5cm

Hinh 1.26

1.40: Chon ddp an C
a) Duéi tic dung cha céc luc: trong lyc P va phan luc N vi lue ma sét

F'o. . khoi tru chuyen dong tmh tién vou gia toc a, ta ¢6 thé xem khéi tru
la mét chat diém: P+N +F s = =ma ,
Chiéu lén phuong thang du’mT m‘

N - mg cosa, =0 = N = mgcosa, .n'

Chiéu lén phuong ngang: » W
mgsina, + kmg cosa, = ma > 0 = tga >0,4 _

=o>22° .

b) Khi khéi tru bi do, gid cua trong lyc ndm
ngoai chan dé (ddy AB). Néu P ¢6 gid di qua A
thi tgo, = AB/BC=0,75 = o, = 36086 => Khéi
tru bi do khi a., > 36°86

. Y - C
1.41: Chon ddp dan C Hinh 1.27
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a) Hai khéi tru dac ¢6 cac ban kinh r,= 2cm var, = 4cm thi m, =9m, =
P, = 9P,. Trong lugng vat P; = 24N = P = 9P,/8 = 27N (khoi tru dic).
Trong luong clia phan bi khoét di la: P, = 27/9 = 3N. Hop luc cha P, P,
“1a P-dat tai O sao cho:
P=P, +P,vaP /P, =0G/0C = OG =0,5m
G & céch ddy vat mot doan h/7 =2cm
b) B¢ vat khong quay quanh C thi tdng dai s6 cdc momen luc d01 véi C
bang 0.
F. AD =P,GE = F = P.GO/AO = IN

Luc F phii huéng thang ding lén d¢ momen luc cua né nguogc chiéu véi
momen cua P. '

1.42: Chon dap an C
Khoi tru chiu tdc dung ctia céc luc: trong luc P va phan luc N va céc luc
cang day T va T'cia day hinh 1.28. N,
Vi vat ndm can bang nén tong céc :
hinh chi€u lén cdc truc bang 0:
Trén phuong ngang:

~Tcos30” + Ncos60'’ =

= -0,866T + 0,5N =0 (1
Trén phuong thing dung
T cos60° + Ncos30° + T” -mg = 0 Hinh 1.28

= 0,5 T +0,866N + T’ —I,Sx 10=0 (2)
Vi day khong gian, vat ding yénnén: T=T" = tu (1) va (2) = T=5N

1.43. Chon dap dan D

1.44. Chon dap an C
1) Gia toc géc: o, = 0, + 7yt
=>0=0,+yt=>y=-0,/t = 707r /20 = —mrad/s’.
Géc quay duge dén khi dirng:

0=, t+ -Y;— =20m.20 - 3.400 = 200n Rad.

’ ‘ )
2) S6 vong banh xe quay duoc: n = 200z

=100 vong
i
1.45. Chon dap an A.
a) a, =1y; 8, = O'1 = 17t

2 5 1,
b) cotgp = A =‘yt“ mat khac: -2—yt' =2nN = cotgp = 4nN.
al




1.46. Chon ddp an C

a) o = % = ldrad/s > o’ -] =270 & 14°=2y4.2n
14° )
= —— =39rad/s".
4 167 '
b) a,= Ry = 7,8m/s’ va a, = % = 392m/s’.
F=ma=73./a; +a  ~2860N.
tgp = — =0,01989 = ¢ =1,14°

ahl

1.47. Chon ddp an B.
AW, = - AW, & % o’ =% mgL.

%%mLm ——mgL:m_,f = v=Lo = /3gL ~ 8,6 m/s.

1.48. Chon dap an C.

Goi v, 1a van tdc ctia nguoi so véi mat dat.

Goi v, 1a van toc cua ngudi so vdi san.
vgr = OR van tdc kéo theo clia hé qui chiéu gan voi san(qux chi€u quay)
tai diém ma ngudi ding trén san quay. dp dung cong thic cong van téc:
vV, =v,,+ oR
ap dung dinh luat bio toin momen dong lugng cho hé qui chiéu gan véi
mat dat (hé qui chiéu quén tinh). ' :

mv,R + %lm=0<:>m(v,2+o)R)R+ —;—Iw=0

mVuz.R + o(mR” +% DR =,O = o =~ 0,43rad/s.

1.49. Chon ddp dn D.
a) Trong hé¢ qui chiéu quay cdy moc theo phuong trong luc biéu kién: .

P P+r

Do dé cay moc nghiéng vé phm trudc quay mot goéc ¢ so v6i phuong
thing ding.



b) tgp =

o |.T
I
|

[

b)a =Ly=3ga,= {— =0(viv=0)=>a=a-= 22‘03
1.51. Chon dap an A.
Khi thanh & ranh gi6i chia sy truot thi ma sat nghi cuc dai la:
F,o=HN =D F =N-Tsingp =0 (1)
ZF =F. ..+ TCOS(p mg=0 (2)

msn

M (TA) = M TLsm(180 2¢)=mg— Lsm(p =>T= 3)
2 4cos@
Ldy 3)+ (1): N= Tftgkp
Lay 3)+ (2):F, = §T§ =>p= Fon = _3_ = tgo = 3,896
4 N tg@ _
= =756

1.52. Chon ddp an A
a) Van téc géc cua dia tai t = 18s la:
o=yt=03518= 6,3rad/s
Po doi géc la: ¢ = %}/tz ;0 35 (18)* = 56,7 rad
= s6 vong quay dugc: n = ¢/21 = 56,7/2n = 9 vong.
b) Vi o, = - 4,6rad/s vay =0 ,35rad/s’ nén ban ddu dia quay theo chiéu 4m
va cham dan. Goi t, 1a thoi di€m dé€ dia dimg lai:
_0-0, 0-(-4,6)

L= = =13s .
4 0,35
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Chuong 11
DAO PONG CO HOC

1. TOM TAT LI THUYET

L. Dao dong 1a chuyén dong trong mot viing khong gidn gi6i han, lap di lap
lai nhiéu 1an quanh mét vi tri can bing (VTCB). VTCB I vi tri ban dau khi
vat ding yén & trang thai tu do. .
2. Dao dong tuan hoan la dao dong ma trang thdi chuyén dong duoc lap di
lap lai nhu cii sau nhitng khoang thai gian bang nhau.
3. Dao dong diéu hoa 1a dao dong ma 1i do bién thién theo thoi gian va
dugc mo ta bing dinh luat ham s6 sin (hoac cos):
X = Asin(ot + @)
trong d6: A, o, ¢ 1a nhitng hing s6, 1i do x chi do léch khoi vi tri can bing
cula vat. :
+ Phuong trinh vi phan ctia dao dong diéu hoa c6 dang:
, X"+ 0x=0
4. Van téc cua dao dong:
v=x'= 0Acos(ot+ ) = v, =wA

S. Gia toc cua dao dong:
a=v =x"=-o'Asin(ot +@)=- X = a,.,= 0 A

6. Cong thite doc lap: A’=x>+ -
o
7. Tan s6 goc - Chu ki - Tan s6:
- |k 2 /’r;
0= —; T=—-=2rn/—: f=1/T
m @ Vk
8. Nang luong dao dong:
1 1

Pong nang: W, = 3 mv’ = 5 mo°A’ cos*(wt + @)

L]
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< | ] 2 242 .2 . 5
Thé nang: W, = 5 kx-= %mm'A‘sm (ot +9) (v k = mw")
Conang: W=W,+W,= —kA’= %m(va2=W

1
- = const
9;
F

dmax = Elmax

9. Luc phuc héi 12 luc dua vat vé vi tri can bang: F = - kx hay F =K|x|
Lua y - tai vi tri can bang thi F = 0; doi véi dao dong dic¢u hod k = mao’.
10. Con lac 1o xo
Luc dan hoi Fy, = - k(Al + x) & k|Al+x| v6i (Al=1g-1)

+ Khi con lic nam ngang (hinh 2.1a): Al =
+ Khi con lac nam thing ding (hinh 2.1b) :

k |All = mg
"+ Khi con l4c nam trén mat phing nghiéng 1 géc a (hinh 2.1¢):

k |A1| = mgsina

Vi

F = - kAl

G
(a) -°
(b)

Hinh 2.1
+ Luc dan hoi cuc dai:
F..=k(lal}+A)
+ Luc dan héi cuc tiéu:
=0(éu A>|Al|)vaF

min

=k (Al |- A) (néu A < |Al )

Livy A= —M; (v6i MN 12 chiéu dai quy dao cua dao dong)

+ Heé con lac gom n 10 xo méc néi tié€p thi:

111 1

]_(-zk—l k2 k

n 3

* Chu ki: Thé =2n fﬂ
. Ky,

* Néu céc 10 xo c6 chiéu dai 1, 1,... thi kI, =k.1, =...
(trong dé K, , K, k,..12 d cling cha céc 10 xo)

* Do ciing cla hé la:
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+ Hé con lac 16 xo gém n 10 xo mac song song:
* Po ciing cua hé 1a: k,, =k, + k, + k...

*Chuki: T,.=2n |
he
11. Con lac don:
+ Phuong trinh dao dong khi bién do géc a, < 10°
' s =s,sin (ot + @)
o = o, sin (ot + @)

s =la 1a li do; s, = la,: bién do; o: li do géc; a, Hinh 2.2
bién do géce (hinh 2.2).

+ Tan s6 géc ~ chu ki - tzfn 86"

o= [ T— —ZRJ f=1/T
l w I

+ Vdn toc: khi bién dé géc bat ki o,: v, = 2gl(cosa - cosa,)
Luuy néu o, < 10” thi c6 thé ding 1 - cosa,, = 2sin*(a,/2) = o, /2
= Vo = Oy \/Q =0 S, DVy =8’ = s, cos(ot + Q)

+ Site cang day: To = mg(3cosa - 2cosa,,)
Tai VICB: 1,,, = mg(3 - 2cosa,)) = 7,
Tai vi tri bién: 1, = 1, = mgcosa,,

+ Nang ligng duo déony:
-Dong nang: W, = % mv’= mgl(cosa - cosa,,)

- Th€ nang: W= mgh, = mgl(1 - cosa)
= - Conang: W=mgl(l -cosa,, ) =W, =W
Luu y: khi o, < 10° thi c6 thé dung I - cosa,,, = 2sin*(0,/2) = o /2

=>W-= ﬂgl a. —Es = const

2 21

12. Con lac vat li la mot vat rin quay quanh mot truc ¢6 dinh khéng di qua
trong tam G cua vat.

tmax .

+ Chu ki duo déng: (khi a < 10° = T = 2n ’—l—d- (I 12 mémen qua tinh
mg

cla vat d01 véi truc quay va d 1a khoang céch tir trong tam dén truc quay)

+ Clueu llal hiéu dung: Ly = i
: - md ‘ .
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13. Tong hop hai dao dong
+ Hai duo dong diéu hoa ciing phicong ciing tin sé:
Phuong trinh dao dong dang: x, = A sinot + ¢,)
X, = A,sin(ot + @,)
= X =X, + X, = Asin(ot + @)
trongdé: A’=A,’+A,%+2A, A, cos (¢,-0,)
_ A;sing, +A,sing,

va t :
& A, cosp, +A,cosg, .
+ Néu hai dao dong thanh phdn ¢6 pha:
cungphaAp =2kn > A=A, +A,
nguoc pha: A =2k + )t => A=A, - A,
lechphabatki: |A - AjJ<A<|A, + A,

+ Néit ¢6 n duo déng diéu hoa ciing plitong ciing tin s6- -
X, = Asin(ot + @,)
X, = A, sin(ot + ¢,)
Dao dong t6ng hop 1a: X = x, + X, + X;.....= A sin(ot + @)
Thanh phan theo phuong nidm ngang Ox:
A, =Acos@,+ A,cosp, +...... A, cosp,
Thanh phan theo phuong thang diing Oy:
A, = Asing+ Asing, +...... A sing,

X
=A== \xo, +XL Fovitge=
X

14. Cac loai dao dong:

+ Dao dong it do 1a dao dong c6 chu ki hay tin s6 chi phu thudc vao dac

tinh cua hé dao dong, khong phu thudc vao cic yéu t6 bén ngoai.

~+ Duo dong tat ddn Ya dao dong c6 bién do giam dan theo thoi gian,

Nguyén nhan: do luc ean clia moi trudng luén nguoc chiéu chuyén dong

+ Duo dong cieong bire 1a dao dong cha hé duéi tic dung clia ngoai luc bién

thién tuan hoan c6 dang: F, = H sin(wt + @)

bac di€m: Trong thdi gian At, hé thuc hién dao dong phiic tap, la sy téng

hop cua dao dong riéng (f,) va dao dong do ngoai luc gy ra (tan s6 f). Sau

thoi gian At, dao dong riéng tat han, hé dao dong c6 tin s6 bang tan so6 f clia

ngoai luc, ¢6 bién dé phu thudc vao quan hé giita tan s6 cla ngoai luc véi

tan s6 riéng cha heé. ' .
Néu ngoai luc duy tri lau dai thi dao dong cudng bitc cling dugc duy tri

lau dai véi tan sé f.
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+ Sir cong hiedng 1a hién teong bien do ctia dao dong cudng bitc tang nhanh
va dat gia tri cuc dai khi tan s6 clia luc cudng bitc bing tan s6 riéng cla hé
dao déng fhxc = friéng = X= Anx

1. PHUGNG PHAP GIAI BAI TAP

A. PHUONG PHAP CHUNG

Pé giai nhanh céc bai tap theo yéu cdu ciia phuong phép trac nghiém.
can xdc dinh rd noi dung va yéu cdu ciia bai todn dé xép chiing vao dang cu
thé ndo, tir d6 4p dung cic cong thiic da c6 d€ gidi.

Hai phuong phap chi yéu d€ giai cdc bai todn vé dao dong la.
* Phicong phdp khdo sat vé mat déng lic hoc

a. Chon dai tuong khao sat (vat hodc hé vat)
b. Chon bé quy chi€u va xdc dinh céc luc tdc dung 1én vat
¢. Xéc dinh vi tri can bang ctia vat truée khi khao sit né tai vi tri bat ki
d. Chon géc toa do (thuong thi tai vi tri can bang), chon chiéu duong
e. Ap dung dinh luat I Newton, viét phuong trinh chuyén dong.

+ Con lac 16 xo (theo phuong chuyén dong x): XF, = mx”

+ Con lic don (theo phuong ti€p tuyén quy dao):

P =ma =ms"hoacM=Ia" (s=al)

f. Giai va tra 10i theo yéu cdu bai todn
* Phucong phap khdo sdt vé mdt ndang liigng
a. Chon déi tuong khéo sat 1a hé (vat + lo xo hodc vat + Trdi Dat...)
b. Chon méc tinh th€ nang (dé don gian nén chon méc tinh the nang tai vi tri
can béng, lic d6 thé nang cla con lic s& c6 gid tri duong va dong nang cua
hé luon luén duong).

Vidu W, = lkx2 vaW,= lmv2
2 2

c. Khi bd qua ma sit, co nang ciia h¢ dugc bao toan. Ta ép dung dinh luat
béo toan co nang dudi dang mot phuong trinh:

: 1, , .
Vidu W= Emv‘ + %kx‘ = const (con lac 16 x0)

W= ~;—mv2 +mgl(] - cosa) = const  (con lic 10 don)

Lin y:
+ Néu mot hé dao dong nao dé co nang c6 dang giéng nhu co nang
) z N N LA 4.2 R S e oA oz k ’
~ ctia con lac 10 xo thi h¢ dé dao dong dicu hoa véi tin s6 géc ® = ,|—
m
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+ Khi ¢6 ma sat thi mot phin co nang cua hé bi€n thanh nhiét nang va
. con lic dao dong tit din

B. PHAN DANG CAC BAI TAP

LOAI 1 LAP PHUUNG TRiNH DAO BONG
X = Asin (ot + (p)

Trong phuong trinh, cdc dai luong A, o, @ duge xac dinh nhu tir:
A=%vé:v2=mz(Az—xz) k

Cdc triuong hop thuong gdp:

2
+ Néu dé cho ly do x tng véi vantoc v thi tacé: A= [x2+ ¥
, b N p:

(né€u buong nhe v=0) .
+ Néu dé cho gia t6c cuc dai: a,, thi: S
= |a],. = A (tai VTCB |v],., = A,,®)
+ Neéu dé cho luc phuc hoi cuc dai F,, thi — [F|., =kA

max

+ Néu dé cho nang lugng cua dao dong E thi - E = —;—kA

k .
* o o=2nf=2n/Tva w:,/— ? ' B
" . 0 m  x
. . s N , X X
* ¢: Néu chon vi tri can bang lam goc toa X x
d6 (hinh 2.3):
i ! Hinh 2.3
+Tai thdi diém: t =0 thi x, =0 viv, =0 = o

a

X, = Asing = ¢ = | ,_, ta chi chon nghiém thoa man diéu kién cua
phuong trinh: v, = A®cose ’
+Tai thoi diemban ddu: t=t, > x =x,vav=y,

: X a+k2r

= x,= Asin(ot, + 0) = — =sina > ot, +Q | r-a+k2rx

Chi chon cic nghiém thoa man diéu kién cla phuong trinh:

v, = Awcos(ot, + @)
Lin y: k 1a s6 dao dong da thuc hién & thoi diém t, va ta cé:

Lo ojcks<lh

T
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Thi du 1.
Mot con lac 10 xo dao dong véi bién do A= 5cm, chu ki T=0,5s.
Phuong trinh dao dong cta vat & thoi diém t = 0 khi vat di qua:
a. Vi tri can béng theo chiéu duong.
b. Vi trf cdch vi tri can bang Scm, theo chiéu duong.
c. Vat c6 1i do x = 2,5cm dang chuyén dong theo chiéu duong.
‘Chon dip 4n DUNG:
A. a. x = 5sin7t (cm); b. x = S5sin(nt +7/2) ; ¢. X = Ssin(mwt + 71/6)cm
B. a. x = 5sindnt (cm); b. x = Ssin(4nt +1/2); ¢. x = Ssin(4nt + 7/6)cm
C. a. x = 5sindnt (cm); b. x = Ssin(4nt - n/2); . x = Ssin(4nt - 7/6)cm
D. a. x = Ssin(4nt + 1/2): b. x = Ssin(4nt +7/2); ¢.X = 5sin(4nt + 1/6)cm

Huéng dan giai
a) Khi t =0 vat ¢ vi tri can bang: x,=0vav,=v,_ =A®
Phuong trinh dao dong c6 dang:
x = Asin(ot + @) va v = Awcos(ot + @)
*ViT=2n/o => 0 =2n/T=4n
* Xo=35sinp =0
va Vo = 5.47.cosp > 0
Vay phuong trinh dao dong la: x = 5sindmt(cm)
b) Khi t = 0 vit cich VTCB Scm theo chiéu dwong
* =3sing =5 = ¢ =7/2 rad
va = 5.4ncosp >0
Vay phuong trinh dao dong la: x = Ssin(4nt + 7/2) (cm)
c) Khi t = 0 vat & x, = 2,5 cm dang chuyén dong theo chiéu duong
* = S5sing = 2,5 l = ¢ = n/6 rad
va v0 =5.4n cosp >0 ‘
Vay phuong trinh dao dong la: x = Ssin(4nt + 1/6) (cm)
Y Chon ddp an B

= ¢=0rad

Thi du 2. Mot 10 xo khéi luong khong déng k€, ¢6 do dai tu nhién 1a 1. Treo
mot vat c6 khoi ]Lro'ng m, = 150g vao 10 xo thi do dai cia nd 1a 1, = 32cm.
Neu treo thém vao m; mot vat c6 khéi lugng m, = m, thi d¢ dai cua né la
=34cm. Layg=9 8m/s

a) Xac dinh do ciing va do dai tu nhién ctia 10 xo

b) B6 m, di vat m, lap tic dao dong diéu hoa. Tinh chu ki va viét
phuong trinh dao do dang ham cosin.

¢) Tinh van t6¢c ciam, khiné c61i do6 x = Icm.
Chon dip 4n PUNG:

A.1;=3,0cm, k = 74N, b) T = 2,3s, x = 2c0s(27t) (cm),c) v=0 47m/s
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30cm, k=74N,b) T = 2,3s, x = 2cos(2,7t) (cm), ¢c) v=4,7m/s.
= 2. 9em, k = 74N, b) T = 2,35, x = 2cos(27t) (cm), ¢) v = 0,47m/s.
0= 3(c m, k 74N, b) T = 0,23s, x = 2c0s(27t) {cm), ¢) v = 0,47m/s.
Hudng ddn e
2) T hinh vé: ‘
m,g =k(, - 1) va (m, + m)g =k, - 1)) = (1, - 1) =2(1, - 1)
=1,=21, -1, =64 - 34 = 30cm.
_ o _mg _(0150)9.8)

-1, 0,32-0,3

b) w= f }735 =27 1=27rad/s

== =O,235
o 271

Chon truc Ox huéng di xudng, goc O ¢ VTCB cua m,. x = xcos(ot + @)
tai

1,
1,

|! H

3.
C.
D.1

=73,5=74N/m

X = X,CO8Q = 2cm

t=0
vV=-0X,snp=0

¢=0
X_=2cm

m

vay © X = 2cos(27t) (cm).

c)Tacéd: v=ox,sin(ot + @) = ox,/1-cos2(wt + @)

v=tayx2 —x? =227,/(0,02)* —(0,01)* =0,47m/s.
Chon ddp an D

LOAI2  XAC DINH CHU Ki VA TAN SO COA DAO DONG
C6 2 phuong phép xac dinh chu ki, tan s6 ciia dao dong:

a. Plurong phdp 1)lu2;1 tich lire: Néu hé chiu tic dung cua luc cé glang
F = kx thi hé d6 dao dong diéu hoa véi chu ki: T = 2n \/% Vi vay, dé giai

duoge nhanh cédc bai toan dang nay ta can phan tich céc lt_rc tdc dung vao hé
(trong luc, phén luc, luc cang cua 1o xo, luc cing day cta con lic) va khao
sat tinh chat cia hop luc tai cdc vi tri khdc nhau (vi tri can bang, vi tri c6 toa
do x.

b. Plutong phdp ding dinh ludt bdo toan ndng liugng: Bang cich ching to
rdng gia t6c cia vat c6 dang: X = -w’x , tir d6 suy ra tai vi tri x vat cé:

N

Dong nang: W, = %mv‘
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Thé nang: W, = %kx_2 (con lac 10 x0)

W, = mgh = mgl(1l - cosa) (con lac don véi a < 10%)
. aY 1%° I mg
- Sirdung tinh chit: 1 -cosa 2| — | = —5 = W, =
ung tinh ¢ cos (2) e | 57

Theo dinh luét bao toan nang lugng:
- o B=imve Lies LME congt
. 2 2 21
Béng cach 14y dao ham bac nhat cia phuong trinh trén ta duoc:

x”=—[£+§)x: dat (—k—+—g—J =0’ =>x"=-0x = T=2n/o
m n m n )

Thidu 1l
Vit A dugc gin vao hai 10 xo c6 khéi lugng khong ding ké, c6 do
cing k, = 1,5N/m va k, = IN/m, truot khong ma sat trén mat phang nim
ngang. Kéo A roi khoi vi tri can bing réi buong ra. Gia sir trong su6t qué
trinh chuyén dong hai 10 xo trén luén bi glan (hinh 2.4).
Chon cau tra 161 DPUNG:
-A. Hé dao dong diéu hoa, chu ki 2,18s
B. Hé dao dong diéu hoa, chu ki 18s
C..H¢ dao dong tat dén, chu ki 2,18s
D. Hé dao dong tat dan, chu ki 18s

Hudng dan giai: : +

a. Chitng minh hé dao dong diéu hoa P —
-Cach 1 ‘ . ‘

Vat A chiu tic dung cia 4 luc ‘Hinh 2.4

(trong lue P, Phan luc N, luc dan héi F, va

luc 8an héi F,.

* Xét tai vi tri can bang:

E, +F, =ma=0 = F, = F, = k,Al, =k,Al (1)

* Xét tai diém x cach VTCB mot doan x:
F,+F, =ma: chiéu lén truc Ox ta cé
F, -F,=ma = k,(Al;- x) - k,(Al,+ x) = ma

:>_(k|+k2))(=ma :>a=_wx
. | -
Datw’=- —(_]filﬁl Da=-ox=x"=>x"+0x=0 2)
m =



Phuong trinh (2) c6 nghiém la: x = A sin(ot + (p) 1a phuong trinh dao dong
diéu hoa.
Cach 2:
*Dung phuong phap dinh luat bao toan co nang

Chon hé toa d6 nhu hinh 2.3, xét hé dang dao dong tai thoi diém t, lic
dé vat M c6 toa do x. Chon goc tinh the nang tai vi tri can bang, ta cé:

Thé nang cualo xo I: E;= Ek,x“

; s 1, 0,
Thé nang cald x02: E,= —k,x° . /

2

Pong nang cta vat M: E, = —;—mv

Conangcuahé: E=E, + E, +E, = %(kl +k,)x’ Jr%mv2 = const

Vi vat chuyén dong khong ma sat nén co ning clia hé dugc bao toan:
Ldy'vi phan hai v& theo t:  (k, + ky)xx” + mvv’ =0
trong d6: x> =vva v’ =a = (k, + k)xv+mva=0 = (k, +k;)x +ma=0

D,atm=,fk—'tk—2 =>x"+0x=0 (1
m

Phuong trinh (1) cé nghiém 1a x = A sin(ot + ¢) 13 phuong trinh dao dong
diéu hoa.
" b) Tinh chu ki dao dong: T =2m/0 = —-kﬁ‘—— =2,18s

Chon dap dan A
Thi du 2: *
Mot vat dao dong diéu hoa c6 phuong trinh dang:
: x = 4sin(nt + 71/2) (cm).
Bién do, chu ki, pha ban d4u ciia dao dong c6 thé la:
A. A=4cm; T=2s; o =-n/2
B. A=4cm; T=4s;¢ =n/2
C. A=4em; T=2s;¢ =n/2
" D. A=4cm; T=4s;¢ =-n/2
Chon ddp 4n PUNG:
Huéng dan giai.
So sanh phuong trinh da cho v6i phuong trinh dao dong diéu hoa, ta cé:
- x = Asin(ot + @)
* Bién d0 A cua dao dong: A = 4cm
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. *Chuky: T=2n/w trongdé w =n = T =2n/n = 2 (s)
* Pha ban diu cua dao dong: ¢ = n/2 (rad).
Chon dap an C

Thi du 3.

Mot 16 xo khéi luong khong dang ké, do dai ty nhién I, = 25cm. Do gidn
cua 1o xo ti 1¢ v6i khéi lugng ctia vat treo vao, cit Smm 16 xo bi gian 20gam.
bd qua moi luc sdt va lyc can ctia moi trudng.

1) Treo vao 16 xo mot vat c6 khéi lugng m, = 100gam. Kéo vat theo phuong
thang ding xuéng dudi vi tri can bang mot doan 2cm rdi buong khong van
téc ban diu. .

Xéc dinh chu ki va phuong trinh dao dong ctia vat. Lay g = 10,0 m/s%
goc thai gian duoc tinh khi buong vat; chon truc toa do c6 goc tai vi tri can
bing clia vat, chiéu duong huéng theo phuong trong luc.

2) Gan thém mot vat nang m, vdo vat m, thi chu ki dao dong cta con lic
tang thém 10% so véi trudng hop ban dau. _

Hay tinh chiéu dai clia 15 xo0 & vi tri can bing ciia hé trong trudng hop
nay. '

Chon phuong 4n tra 16i DUNG:

~A. T=0314s; x = 2 sin (20t + g) (cm); 1 = 28cm.
B. T=0,314s; x =2 sin 20nt (cm); 1 = 28cm
C. T=3,14s; x =2 sin (207t + g) (cm); 1 =28cm

D. T=3,l4s; x = 2 sin (20t + g) (cm); 1 = 28cm
Huéng dan giai. '
1. Xéc dinh chu ki dao dong cua vat:
b6 cing cta 16 xo:

-3
£ _mg_2010710_ 45 N
5.10°

Al A
Chu ki daodong: T= 277:\/% =2, /%Ol ~ 0,314 (s)

Phuong trinh dao dong: X = A sin (ot + @)
Tai vi tri buéng vat: x = A sin (ot + @) =2
Va van toc v=Ao cos (ot + ¢)=0.
Tai thoi diém t = 0, hai phuong trinh trén tr& thanh:

— Asi .
XEANG o=l A=z 2 o [K L [20 o
v=Awcosp K4 T m, 0,1 '
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phuong trinh dao dong ¢6 dang: x = 2 sin (20t + g—) (cm)

2. X4c dinh chiéu dai ctia con lac:
Chu ki ctia con lic khi them m,:

T,=2n ’m,+m T, fm +m, ~11
k T \,

Khéi lugng cua vat treo (m, + m,):
m, +m,
— = =121 >m, +m,=1,2lm,.
m, v
Do gidn cla 10 xo khi ¢ vat nang (m, + m,):

S(m, +m, 2
Al = __(Vm m_) = ]-2%)—1—09 = 30,3mm = 3,03cm.

20
Chiéu dai clia 10 xo & vi tri can bang khi gan thém m,-~
1=1,+Al =25+ 3,03 = 28,03 =~ 28cm.
Chon ddp dn A

LOAI 3 HE LO X0 GHEP NO1 TIEP VA SONG SONG
a. Lo xo ghép ndi tiép:

Hai 10 xo c6 do cting k, va k, ghép néi ti€p (hinh 2.5 a,b) c6 thé xem
nhu mét lo xo c6 do cimg k thod man biéu thiic: % = ki +k—l-

[

b. Lo xo ghép song song.

Hai lo xo c6 do cing k, va k, ghép song song (hinh 2. 6d b, c) c6 thé
xem nhu mot 10 xo ¢6 do cing k thoa man biéu thic: k =k, +k,

’////‘/4//1/2

ky

(b) (b)

Hinh 2.5 Hinh 2.6




Lin y  Khi gidi cdc bai todn dang nay, n€u gap trudng hgp moét 10 xo cé do
dai w nhién 1, (do cing k,) duoc cit thanh hai 1o xo ¢6 chiéu dai lan luot 1a
1,(do cimg k) va , (do cung k,) thi ta cé: -

koo =K1, =kl
ES const -
Trong dé k, = —l— ——; E:suat Young(N/m®); S: ti€t dién ngang (m?)
[} 0
Thidu 1. : ,
Mot qua ciu nho cé khéi luong k, K,

A-LNYINIYYYD

m = 50g ¢6 thé trugt doc theo mot day
thép, xuyén qua tam clia qua ciu nim W.W
ngang giita hai diém ¢6 dinh A va B ° A F B
céch nhau mot doan AB = 25cm. C6 hai
160 xo k, va k, dugc cét ra tir mot 10 xo Hi

.. PR NP . s inh 2.7
dai, k, duoc gan vao mot diu qua cau
con dau kia ¢6 dinh vao A, k, moét diu
dugc c6 dinh vao B va du con lai vao ddu kia ctia qua ciu hmh 2.7. O vi tri
can bang ta cé:

OA =1, = 10cm va OB =1, = 15cm hai 10 xo khong bi nén hay gian.

Ding mot ]uc F = 5N day qua cdu thi né roi khoi va cdch vi tri can bang O
mot doan lem. Do cu’ng k, va k, clia céc 10 xo la:

Chon dép an DUNG.‘ S
A. k, = 300N; k, = 300N; B. k, = 200N; k, = 200N
C. k; = 3000N; k, = 2000N; D. k, = 300N; k, = 200N

Hudng dan giai:

Khi téc dung vao vat mot lyc F 1am cho né léch khoi vi tri can béng
lem, theo dinh luat Hooke thi Iuc dan héi xuét hién & hai 16 xo 1a F, va F,
phu thuéc vao do cing cta 16 xo va do bién dang cha ching.

Ta cé: : Fl——kxva F, = —kx
va theo baira: = F=F +F2 = -(k+k,) (1)
Chi€u (1) xuéng phuong ndm ngang:
k+k,)= —F— = 500N/m
' X
Mat khéc theo dinh nghia ta cé:
k, 1, 15 ‘
k,=ES/l,vak,=ES/l, = t=2=_"=175
T Tk, L 10
= k, = 1,5k, thé vao (1) ta cé duge: k, = 300N/m vi k, = 200N/m.

Chon dap dan D -
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" Thidu 2.

Cho hé con lac 10 xo nhu hinh 2.8. Biet k, = 30 (N/m); k, = 60(N/m),

m = 0,2kg, o = 30°, g = 10(m/s”) va bo qua lyc ma sat. Do gian A/, va Al,

clia hai 10 xo khi m can bang:
Chon dép an DPUNG:

A. Al,= 10cm, Al,= 5cm;

B. Al,= %qcm, Al= %cm

C. Al,= 5cm, Al,=2.5cm;
D. Al,= 3cm, Al,= 3cm

Hinh 2.8

Huong dan giai
Khi can biang thi: k;Al, = k,Al, = mg sina = Al; = ?cm, Al,= %cm.
Clion (7&1) anB

LOAI 4 XAC DINH VAN TOC CUA CON LAC BON

_a.'Khi con lac dao dong véi bién do lén: v = JZgl(cos a, —cosa)

* Tai vi tri cao nhét: a,=a=v=0

* "l:ai vi tri can béhg: o, =0= v, = 2gl(l-cosa)

a. khi con Iic dao dong véi bién do nho: tir phuong trinh van téc ta co:

cosa, =|_{fi 1
n 3 2 2
2i=>cosa. ~cosa=—(a —a)

a
cosurzl——-
2

=V =+plla’-al)

b. Trong trudng hop, trén dudng
thing dimg qua O c6 vat can (céi
dinh) (hinh 2.9) khi vat dao dong qua
vi tri cin bang day sé bi vuéng vat
can nay, bién do géc o’ cua dao dong
lic nay dugc xdc dinh tir: VTCB

o Ag

coso’ = lcosa — OO’
1-00' Hinh 2.9

(v6i OO’ 1a khoang céch tir diém
treo dén vat can)
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Thidu 1. '
Con lac don gébm mot qua cdu nho khéi luong m = 50g treo vao diau mot
soi day dai | = Im, & mot noi ¢6 gia téc trong truong g = 9 81m/s Bo6 qua moi
ma sat. Géc léch cuc dai cia con lic so véi phuong thang dimg 1a o, < 30"
(hinh 2.10). Xdc dinh chu ki dao déng ctia con lic khi né dao dono véi bién
do goc a, nhd va van t6c ciia qua ciu, luc cang cua soi day treo tai céc vi tri
c6 c6 1i do géc oo = 8° va vi tri can bang:
Chon dap an DPUNG
A.T=2s; Ty = 0,607 (N); vy = 1,56m/s ;
’ vg = 1,637m/s; Tz = 0,634N
B. T=2s; T, =6,07 (N); v, = 1,56m/s ;
v = 1,637m/s; T\z= 0,634N
C.T=2s; T, =0,607 (N); vy = 1.56m/s :
vg = 1,637m/s; Ty = 6,34N
D. T =4s; T = 0,607 (N); v, = 1,56m/s ;
vg = 1,637m/s: Ty = 0,634N

Hinh 2.10

Huéng dan giai
a) Van toc va lyc cang day T,
+ Chon géc [mh thé néng tai vi tri can bang, dp dung dinh luat bao toan co
ning ta co:

E, =E; = mg(OK) = mg(OH) + (1/2)mv’ = v’ =2g(OK - OH) ,
V6i: OK =1 - lcosa, va OH =1 - Icoso. = v = \/Zgl(cosa —cosa,) (1)
* Xét tai mot vi tri bat ki, con lac chiu tdc dung ctia 2 luc: trong Iyc P va luc
cang day T. Ap dung dinh luat II Newto‘n ta co:

P+T=ma

Chiéu phuong trinh 1én huéng ctia T ta duoc:

-Pcosa + T=ma, =mv’/l = T =mv/l + mgcosa

= T= m[2g(cosa - cosa,) + geosa] = mg[3cosa - 2cosa,] (2)
* Tai vi tri c6 1i do géc 8" o = 8" = 0,1396 rad = sina. = o = 0, 11)6 rad
cosa = | - a*/2 =0,990 va cosay, = cos30° = 0,866
thay vao (1) va (2) ta suy ra: v, = 1,56m/s; va T, = 0,607 N
* Tai vi tri can bing: a = 0’ = v, = 1.637m/s va Ty =0,634 N
b) Chu ki dao dong clta con lic: T = 77{\/? =2(s)
g

Chon dap an A

Thi du 2
Chiéu dai con lac don I = Im, khéi lugng khong dang ké, hon bi thép c6
khéi luong m treo vao ddu dudi ctia day. Phia du6i diém treo O trén phuong
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thang diing c6 mot chiéc dinh bi déng chac vao diém O’ céch O mot doan
00’ = 50cm sao cho con lac vap dinh khi dao dong. Kéo con lac léch khéi
phuong thang dimg | géc nho a = 3° r6i tha nhe (hinh 2.11). B6 qua moi ma
Sat.
a) Xac dinh chu ki dao dong ciia con lac (1dy g = 9,8m/s”)
b) Tinh bién do dao dong hai bén vi tri can bang
¢) Neéu khong déng dinh tai O’ ma dat ¢ vi tri can bang 1 mot tam thép
dugc giit c6 dinh thi hién tuong s€ xdy ra the nao.
Chon phuong 4n tra 16i DUNG:
A.a) T = 2s: b) A = 3,7cm; ¢) Chi dao dong 1 phia véi chu ki T = Is
B.a) T =1,7s; b) A = 52cm; ¢) Chi dao dong 1 phia véichu ki T" = 1s
C.a)T=1,7s;b) A=37cm; ¢) Chi dao dong 1 phia véichu ki T = Is
‘D.a)T=1,7s; b) A = 3,7cm; ¢) Khong dao dong

Hudng dan giai
a) Chu ki dao dong ctia con lac:

T=27c\/I
2

+ Khi chua vuéng dinh:

T; =2n \/E =25 ’
g Ay

+ Khi vuéng dinh:

= T= —‘7— = 1,7 (s) Hinh 2.11

b) Bién do dao dong khi o = 3% = sin a = o = 0,052 rad
= A, =la=0,052m=5,2cm
+ Sau khi con l4c bi vuéng dinh theo dinh luat bo toan co ning: E, = E;
mgl(1 - cosat) = 1/2[mgl(1 - cosa)] = a, = a2
= A, =la, = 1.0,052. V2 =3,7cm

¢) Néu thay dinh bang tam thép tai vi tri can bang, vi va cham dan héi, nén
sau khi va cham con lic bat tr& lai va chi dao dong mot phia.

Vi béo toan nang luong nén bién do con lac dat dugc khong thay doi
(con lac 1én dén vi tri A’ = A (hinh 2.10).

= Chukidaodongs€laT=1/2T, =1s

Chon dap an C
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Thi du 3.

Mot 16 xo véi khoi luong khong dang ké ¢6 d6 cimg k; dau trén duoc”
treo vao mot diém cd dinh. Khi treo vao diu duéi mot vat khéi luong
m = 100g thi 16 xo gidn ra 25cm. Nguoi ta kich thich cho vat dao dong diéu
hoa doc theo truc 160 xo. Chon gdc toa do tai vi tri can béng, chiéu duong
hudng lén. Lay gia toc trong trudong g ~10m/s’ va n° ~10.

Phuong trinh dao dong ctia vat la: x = 8sin(wt - /6)cm.
Néu tai thai diém nao dé vat c6 1i do 1a 4cm, thi tai 1/3 gidy ti€p theo
sau li do clia vat va d6 16n chia luc dan héi cta 16 xo tai vi tri nay la:
A.x;=4cm; Fy, =84 Nvax,= 8m; F,,=1,32N
B. x, =4cm; F,, =0,84 N va x, = 8cm; F,, = 1,32N
C.x, =dcm; I, =0,84 N va x. = -8cm; F,, = 1,32N
D. x, =4cm: Fy,, =0,84 N va x, = -8cm; F,, = 13,2N

Huong dan giai
+0 vi tri can bing: kAl=mg = k =4N/m = o = \/Ez 2n rad/s _
‘m

+0 vitri x =4cm, ta c6: 4 = 8sin(2nt - 1/6) = 8sin(2nt -n/6) = 1/2
=20, -n/6=n/6 +m2n =>t, = 1/6+m(s) (m=0,1,2 3..)
Cic thdi diém ndy ting v6i vat di qua vi tri x = 4 theo chiéu duong
= 2nt, - /6 =51/6 + n.2n =, = 1/2 +n(s) n=0,1,2,3..)
Céc thoi dlem nay ung véi vat di qua vi tri x = 4 theo chiéu am
Vay sau 1/3s tiép theo, li do iing véi céc trudng hop trén sé I:
X; = 8sin[2n(t, + 1/3) - /6] = 8sin51/6 = 4cm
X, = 8sin[27(t, + 1/3) - /6] = 8sin37/2 = ~gcm
Do 16n clia luc dan héi tai cac vi tri d6 1a:
F,, =k(Al - x,) = 0,84N vaF,, = k(Al - x,) = 1,32N
Chon dap dan C

Thi du 4.

Mot vat dao dong diéu hod theo phuong nim ngang. Van téc clia vat
tai vi tri can bing co do Ion la v, = 62,8cm/s va gia téc cuc dai ¢ d6 16n 1a

= 4m/s”. 1ay 7° = 10.

1. Xdc dinh bién d¢ va chu ki dao dong.

2. Vi€t phuong trinh dao dong cha vat, chon géc toa do tai vi tri can
bang cta vat, goc thai gian 1a lic vat di qua vi tri cé toa do x, = -5 V2 em
huéng theo chiéu duong ciia truc toa do. Chon dap 4n PUNG: -

A. A=10m, T=1Is,x=10sin 2nt - g)cm.



B. A=lcm, T=1ls,x = lsin(2nt - —})cm
C. A=10cm, T=0,l1s, x = 10sin (nt - —})cm

D. A= 10cm, T=0.1s, x = 10sin (207t - %)cm

Huéng dan giai

1) V| = ©A = 62,8cm/s =0,628m/s = 0,2m. (1
a_ |=0’A=4m/s* (2)
o= —L= 4 =§= 2mrad/s; A = 0,2m =0.lm; T= 0,27 =1s.
0,628 0.2n =« i
2) Vat dao dong diéu hoa véi phuong trinh: x = A sin (ot + @)
= 52 = Asi 2
t=04%0 52 = Asine —5\/—=lOsin(p:>sin(p=f£:>(,0=‘E
v, =wAcos¢ >0 2 4

= X= iOsin (2t - —}) cm.
Chon dap an A

LOAILS XAC DINH LUC CANG DAY CUA CON LAC DON

Ap dung: T = mg(3cosa ~ 2c0s0)
* Vi tri cao nhit: o = o, = T =T, = mgeosa
*Vitricanbang: a=0=>T=T,,= mg(3 - 2cosa)
% Néu o 1a mot géc nho: cosa = (1 - a’/2) = Ty, = mg(l- o?/2)
vaT, , =mg(l+ o)

Thidul

Mot con lac ¢6 khoi luofnﬂ m=0.5g, chukiT= 771'./5 Biét ring khi t =
0 con lac ¢ vi tri bién do goc oy (c6 cosa, = 0,99). Xac dinh sic cang d'iy o
vi tri bién va vi trf can bang ctia con lac:

Chon ddp dn PUNG

A. T, =49.10°N; T, =510"N
B. T, =10"N; T,,=10°N

C. T, =4910"N;T,,=5.10"N
D. T, =49.10°N; T, =5.10"N

Hudng dan giai
* Phuong trinh dao dong c6 dang: o = a, sin (ot + o)




+ Trong dé: (® = 2n/T = Srad/s)
+ Vi: cosa, = 1 - 2sin2(%"—] =0,99 = o, = 0,14 (rad)

* Sitc cang clia day:
Ap dung: T =mg(3cosa - 2cosa,)
+Tai vitribién a = a, = T=T,,, = mgcosa, =4,9.10° N
+Taivitrican binga =0 = T=T,,  =mg(3 - 2cosa,) =5.10" N
Chon dap an C

Thi du 2.
Mot con lac c6 khéi lugng m = 5g, chu ki T = 2n/5. Biét ring & thoi
diém t = 0, con lac & vi tri'bién do géc o, (c6 cosa, = 0,99). Phuong
trinh dao dong va siic cang day 6 vi tri bién va vi tri can béng ciia con
lac 1a:
A. o = 0,14sin5t (rad); Tpn=0,4910"N; T, =5.10°N
B. o = 0,14sin (5t + n/2) (rad); T,,, = 107 N; T,.=10°N
C.a=0,14sin (5t - /2) (rad); T,;,,=4,9.10°N; T, =5.10"N
D.a =0,14sin (5t + n/2) (rad); T,;, =049.10'N; T, . =5.10"N
Chon dap an PUNG

Hudng dan giai

* Phuong trinh dao dong c6 dang: o = o, sin (ot + @)
+ (0 = 27/T = Srad/s)

+coso, =1 - 2sin2(9;—°j =0,99 = | - 2(0/2)* = 0,99 = o1, = 0,14(rad)

Tir diéu kién ban ddu: t =0, o = o, vav=0

= Qo = O Sing
0 =cosp _

Vay phuong trinh: o = 0,14sin (5t + 11/2) (rad)

b) Sitc cang ctia day: dp dung T =mg(3cbso. - 2cosa,)

+Taiviribién:a=a, = T=T,, =mgcosa,=0,49.10"'N

+Taivitricinbinga=0= T=T,, =mg@3 - 2cosay) =5.10° N

Chon dap dn C

' = @ =m7/2rad



LOAL6  XAC DINH LUC DAN H0I VA NANG LUGNG DAO BONG

Trong trudng hop phai chimg minh co hé dao dong diéu hoa trén co s&
luc dan hdi tdc dung: F = -kx hoac nang luong cua vat dao dong (co nang)
E =E, + E,, ta ti€én-hanh nhu sau:

Theo dinh luat I Newton: F =ma
* Piéu kién cdn: a = -0’°x véi x = Asin(ot +¢) .

. . . k
— F=-0’mx =kx v6i k = o’m = hing s6 > 0 = J—
m

* Piéu kién di: F =ma = -kx = x” = - 0’x
Cdc bude gidi:

+ Phan tich luc tac dung lén vat, chi ra: F = - kx
+ Chon hé truc toa do Ox -
+ Chiéu luc F 1én truc Ox

Ap dung dinh luat Il Newton dé suy ra: x” =- o’x
*Vi E=E, +E,trong d6: E, = %kx = %k A’sin*(wt +¢) (con lic 10 xo0)

, 1 2 ) 2
E;= %mv' = me,‘“wz cos’(wt+¢)= %kxl'“ cos’(wt + @)
—>E= 1 —kx} = ! mx.zna)2 =const
2 2 \
+ Ap dung dinh luat béo toan co nang E E + E = const
+ L4y dao ham hai v&€ theo tta=v =x"

+ Bién d6i dé din dén: x” = - o’x

Thidu 1.

Mot chat diém khéi lugng m = 0,01kg, thuc hién dao dong di€u hoa
theo quy luat cosin véi chu ki T = 2s va pha ban ddu bang 0 rad. Nang luong
toan phin cta chat diém 12 E = 10“). Hay x4c dinh bién d¢, phuong trinh
dao dong ctia chat diém va luc phuc héi cuc dai téc dung 1én chét diém dé:

Chon dép 4n DUNG:

A. A =45cm; x =4,5cosnt (cm); Fy, = 0,45N
B. A =45cm; x = 45cosnt (cm); Fy, = 0,45N
C.A=45cm; x = 4,5cosnt (cm); Fy, =4,5N
D. A = 45cm; x = 45cosnt (cm); Fy = 45N

Huéng dan giai.
Dao dong diéu hoa c6 dang: x = Acos(t + @)
(trong d6 @ =6 va ® = 27/T = = rad)
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- . s 1 [2E
* Nang lugng toan phéan: E = 12mo’A’* = 10" = -—,/ =4,5cm
' ' oV m .
* Phuong trinh dao dong: x = 4 Scosmt (cm)
* Luc phuc hoi cuc dai:
mn,‘—kA mo’.A =4,51°.m =4,5. 10001 0.45N
Chon dap dn A

Thi du 2

Vat A duoc gan vao hai 16 xo cé khéi lugng khong déng ké, c6 do
cing k, = 1,5N/m va k, = IN/m, trugt khong ma s4t trén mit phang nim
ngang. Kéo A r&i khoi vi tri can bang r6i buong ra. Gia sl trong suét qua
trinh chuyén dong hai 10 xo trén ludn bi gidn.

Chon dép 4n PUNG:

A. Hé dao dong diéu hoa, chu ki 2,18s
B. Hé dao dong diéu hoa, chu ki 18s
C. Hé dao dong tat dan, chu ki 2,18s
D. Hé dao dong tit dan, chu ki 18s k; M ki

Hudng dan giai: !
Dung phuong phdp dinh luat bao l

toan co nang. Chon truc toa do Ox va o X

chiéu duong nhu hinh vé 2.12. Xét hée

dang dao dong tai thoi diém t, lic dé Hinh 2.12

vat M ¢6 toa do x. Chon géc tinh thé -

nang tai vi tri can bang, ta cé:

Thé nang cialo xo 1:  E,

Thé€ nang cta 1o x0 2:  E,= ~k,x’
Pong nang ctia vat M: E, = EmvZ

Co nangctahé: E=E, +E,+E, = %(kl +k,)x? +—;-mv2 = const

V1 vat chuyén dong khong ma sit nén co nang clia hé dugc bio toan
Lay vi phan hai v€theot:  (k, +k)xx’ +mvw’ =0
trongdo: x’=vvavi=a=(k, +k)xv+mva=0=(k, +k,)x +ma=0

Pat o= MK oo =0 1)
m o
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Phuong trinh (1) c6 nghiém 12 x = A sin(ot + ¢) 1a phuong trinh dao dong
diéu hoa.

p 2
Chu ki dao dong: T =2n/0 = _L
' [k +k,
: m

Chon .dép an A

thay s6 vao tacé T = 2,18 (s)

LOAI 7 BAI TOAN TONG HOP DAO DONG

1. D9 léch pha cua hai dao dong diéu hoa cung tan s&
+ Hai duo dong diéu hoa cting phiong ciing tdn s6:
X, = Aisin(ot +¢,)
X, = Asin(ot + @,)

Ap=¢ -,
NeuAp>0=0,>0, (x, sém pha hon x,)
NeuAp<0= ¢, <0, (x, tré pha hon x,)
Néu Ap =k2n (k € z) (x, cuing pha vdi x,)

NéuAp =(2n+)n (k € z)  (x, nguoc pha vdi x,)
+ Vécto quay
Mot dao dong diéu hoa c6 thé xem nhu hinh chi€u mot chat diém chuyén
dong tron déu xuéng mot dudng thing nim trong mit phang quy dao.
* Méi dao dong diéu hoa c6 dang: x = Asin(ot + ¢) dugc biéu dién bang
mot vécto quay A (hinh 2.13) ¢é: '
- Goc tring véi O cha hé xOy
- D6 dai ti 1& v6i bién do A
- Tai thoi diém t = 0, A tao véi truc chuan (Oy) mot géc pha ban ddu ¢
* Néu hai dao dong x, va x, cling phuong, cung tin s6 thi:
= X=X, + X, = Asin(ot + @)
trongdé: A*= A, >+ A, + 2A Acos(¢, - ¢,)
_ A;sing +A,sing,
A cosp +A, cosg,

-

va tge

+ Hai dao dong thanh phdn:
néuA, TTA; A=A +A,
neuA, N A;:A= IA, —Agl

néuA, LA, x=,/A’ +A%

‘V 9

Hinh 2.13
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Thidul

. Dao dong téng hOp ctia hai dao dong thanh phin cing phuong, cung
tan s6 c6 phuorng trinh:

= 4sin1007t (cm) va x, = 4sm(1007t + 7/2)

Chon dap 4n DUNG:
A.x=4 \/5 sin(100nt + n/4) (cm);  B. x =4 sin(100mt + 7t/4) (cm)
C.x=4+2 sin1007nt(cm); D. x = 4sin100xt (cm)

Huéng dan giai

Cdch 1:

Dung gian d6 Fre-nen hmh 2.14: Goi x = X, + X, = Asin(100nt + ¢)
Biéu dién cdc dao dong bing cdc vécto tuong tng:+ X, = 4sin 100mt

‘6—1\/_1—II:A| =4cm

Bang doan: OM, : {(A,()V,=(p=o M, T / M
+ |
{

X, = 4 sin(1007t +7/2) // :
' L -
Bing doan OM, : | (A ,OM,=¢== Hinh 2.14
2

Trén gidn do cho ta: A =A1v2 =442 vag =n/4
= x=42 sin(100mnt + 7/4) (cm)
Cdch 2. Theo baira ta c6 Al = A, =4 cmtasuy ra:

A= JAZ+A +2AA, cos((—¢;) =42

va: - g = A,sing, + A, sing,
A, cos@ +A,C0sQ,
Trong d6 @, =0va@,=n/2=>1tg ¢ =1 =¢=45"=n/4

= x=42 sin(IOOnt +7/4) (cm)

Cdch 3.
Tinh chit luong gidc: sina + sinb = 2sm(a+b)/2 cos(a-b)/2 .
=X =X, +X,
= 4sin100xt + 4sin(100nt + 7/4)
= 4+/2 sin(100nt + /4)

Thi du 2.

Cho gidn d6 vécto Fre-nen biéu
dién 2 dao dong diéu hoa c6 cing tan sO
f = 50 Hz nhu & hinh 2.15:

Hinh 2.15
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Chon ddp dn DPUNG:
A.»x=5sin (50t + n/ 2,7);
B. x =25sin 314t + 7/ 3)
C. x = 5 sin (314t+ 67);
D.x= 5 sin,(314t +0,37n)

Huéng dan giai. :

Tir gidin d6 vécto Fre-nen ta c6:

X, = 4sin(2n.50t + 7/6) va X, = 4sin(2n.50t + 27/3)

X = X, + X, = Asin (100nt + ¢) v
Do hai vécto quay vuong géc véi nhau nén vécto bi€u dién dao dong tdng
- hop c6 bién do A tinh bdi dudng huyén cia tam gidc vuong c6 céc canh
bing 4 va 3, vay: A’=4"+3"=25=A=5
Pha ban diu cta dao dong tong hop 1a ¢ véi:
tgop = (4sin30°+ 3sin120%)/4c0s30°+ 3cos120%) =2,3411
= ¢ =67°=0,37n=mn/2,7. Vay: x = 5sin 314t +0,37n)

C. BAI TAP LUYEN TAP

2.1. Dao dong tu do ciia mot vat la dao dong co:
A.Tin s6 khong déi
B. Bién do khong doi.
C. Tan s6 va bién do khong d6i; _
‘D) Tan s6 chi phu thuéc vao cic déc tinh ciia h¢ va khong phu thudc vao
cdc y€u t6 bén ngoai.
Chon dép 4n DPUNG:

2.2. Dao dong dugc mo ta bing biéu thic c6 dang: x> = Asin(ot + @), trong
d6 A, ® va @, 12 nhimg hang s, dugc goi 1a dao dong:

A.Dao dong tuén hoan; ~ (B) Dao dong diéu hoa.
C. Dao dong tat dan; _ - D. Dao dong cudng biic.
Chon dip 4n DPUNG

2.3. Hiy chi ra thong tin KHONG DUNG vé chuyén dong diéu hoa clia chat
diém: . .
(A)Bien do dao dong I dai luong khong ddi.
B. Pong nang 1a dai luong bién doi.
C. Gi4 tri van t6c ti 1é thuan véi i do.
D. Gid tri cua luc ti 1& thuan véi li do.
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2.4. Tai thoi diém vat thuc hién dao dong diéu hoa véi van téc bang van téc

cuc dai liic d6 1i d6 cua vat bang bao nhiéu? .
Chon dip 4n DUNG
A x_3/2; B.x,/v2; Cx,/¥3; D.x 2

2.5. Bét v6i cic dao dong tudn hoan, khoang thai gian ngéan nhat ma sau dé
g thdi dao dong cuia vat lap lai nhu cii, dugc goi la:
‘ u ki dao dong; B. Tan s6 dao dong.
C. Tan s6 géc cha dao dong; D. Chu ki riéng ciia dao dong.
Chon dip 4n DPUNG ‘

2.6. Mot vat thuc hién mot daq dong diéu hoa doc theo truc Ox ¢6 phuong
trinh: x = 0,2sin(10nt + 7/6) (m). Céc dai lugng nhu chii ki T, tin s6 o,
pha ban dau ¢, bién do A va li do x ctia vat tai thdi diém t = 0,2s dlen ta
trong hé SI 1a: Chon ddp 4n DPUNG

AT= 0,1s, ®=5nfs, ¢;=7n/6, A=02m, x=0,Ilm
B.T= 0,2s, © = 107n/s, ,=n/3,, A=0,Im, x =0,2m
CT= 0,1s, v =5n/s, ¢,=7/3, A=0,2m, x =0,2m
(DT= 025, o = 10n/s, g, = 1/6, A=0,2m, x = 0,1m

2.7. Trong dao dong diéu hoa, gid tri gia t6c cha vat: .
A_Tang khi gid tri van téc clia vat tang.
B. Giam khi gia tri van t6c cha vat tang.
C. Khong thay déi. :
ang, giam tuy thudc gid fri van t6c ban ddu clia vat 16n hay nhé.
Chon dip 4n DPUNG

2.8. Mot vat dao dong diéu hoa c6 phuong trinh: x = Asin(ot + ;). Biét

. I . N . Lo N N
rang, trong khoang 0 gidy ddu tién, vat di tir vi tri can bang va dat duoc

. X V3 \x , e e .
lidox = “‘2 theo chi€u duong cua truc Ox. Tréi lai, tai vi trf li do

x = 2cm, van tdc cha vat v = 4043 1 cm/s. T4n s6 gbc va bién d6 dao
dong ctia vat 14n lugt bang bao nhiéu? :

Chon dip an DPUNG
A.20n/s,4cm; B. 10n/s,3cm; C.30n/s, 2cm; D. 40n/s, 4cm
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2.9. Mot vat thuc hién dao dong diéu hoa cé chu ki dao dong T = 3,14s va
bién do dao dong A = Im. Tai thoi diém vat di qua VTCB, van téc clia
vat d6 bang bao nhiéu?

Chon dép 4n DUNG: '
A.0,5m/s (@2 m/s; B. Im/s D. 3 m/s
N

2.10. Mot vat chuyén dong thay doi trén doan dudng thang, né lan luot roi
xa va sau d6 tién lai gan diém A. Tai thoi diém t, vat xuat hién gan diém
A nhat va tai thoi diém t, xa diém A nhat.
Van téc cua vat ¢6 dac diém:
A.Tai thdi diém t, ¢6 van t6c 16n nhat.
B8)Tai thoi diém t, ¢6 van téc 1én nhat.
C.Cévantoc 1on nhattaicat, vat,
D. Tai ca hai thoi diém t, vat, déu cé van t6c bang khong.
Chon cau tra 15 DUNG

2.11 Trong.chuyén dong dao dong thang, nhimg dai luong nao duéi day dat

gié'trj cuc dai tai pha: ¢ =0t +¢, = 37” ?

Chon dép an DUNG
A:Luc va van toc; B. Li do va van téc.
C. Luc vali do; D. Gia tdc va van toc.

2.12. Mot chat diém thuc hién dao dong diéu hoa theo phuong nidm ngang
trén doan thing AB = 2a véi chu ki T = 2s. Chon géc thai gian lic t = 0,

. o3 R TR T P a o ~ AR Y IPUIN N
khi chat diém nam o li do x = ) va van toc c6 gid tri am. Phuong trinh

dao dong cua chét diém cé dang:

Chon dip 4n PUNG
A. X = asin (nit + 5—675); B. x = 2asin (nt + %)
C. x=2asin (nt + 5—6”—.); D. x = asin (nt + %) .

2.13. Mot vat dao dong diéu hoa véi phuong trinh x = Asin(ot+@,). Hé thic
lién hé gilta bién do A, li do x, van téc gbc ® va van t6c v ¢6 dang nhu
thé nao? Chon dap an DPUNG

v v
A AT =x - —; B.A'=x>+ —
1) )
2 . 2 '
V- v L3
CA=x>-—; _ D.A*=x> + — »
3 7 P
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2.14. Mot chat diém thuc hién déng thoi chuyén dong thing déu doc truc Ox
v6i van toc v khong ddi va chuyén dong diéu hoa véi chu ki T doc theo
truc Oy trong hé toa do Décac. Chat diém d6 chuyén dong theo quy dao
nhu thé nao va véi bude séng bang bao nhiéu?

Chon dép 4n DUNG
A.Quy dao dang 10 xo va budc séng bing vT;
B. Quy dao dang ham sin va buéc séng bang vT;
'C. Quy dao dang ham cos va budc séng v/T;
D. Quy dao dudng xoin 6c¢ vdi bude song tang dan.

"2.15. Trong phuong trinh dao dong diéu hoa: x = Asin(ot + @), cic dai
luong ®, @, va (ot + @) la nhitng dai luong trung gian cho phép xac
dinh: .

A.Li do va pha ban dau;

B. Bién do va trang thdi dao dong;

C. T4n s6 va pha dao dong;

D.Tan s6 va trang thai dao dong.
Chon dap an DPUNG

2.16. Hai chat diém m, v m, ciing bit ddu chuyén dong tir diém A doc theo
vong tron ¢6 ban kinh R 14n lugt ¢6 van téc géc o, = -;r—s" vaw,= %s".
Goi P, va P, Ia hai hinh chi€u cia diém m, va m, trén truc Ox nam
ngang di qua tam vong tron. Khodng thoi gian ngan nhat ma hai-chat
diém P, va P, gip nhau lai sau d6 bang bao nhiéu?

Chon d4p 4n DPUNG
At=2s; B.t=15s; Cot=ls; "D. t=2,5s

2.17. Mot con lac don duge gin vao chan mot cédi thang mdy. Chu ki dao -
dong khi thang mdy dimg yén 1a T. Khi thang mdy roi tu do thi chu ki
dao dong cta né la:

A T=0; B.T=T; CT=1/T; D.Vo6cunglén.
Chon dép 4n DPUNG

2.18. Khai lugng va ban kinh cia hanh tinh X I6n hon khéi luong va ban
kinh ctia Trai Dat 2 1an. Chu Ki dao dong cua con lic déng hoé trén Tréi
bt 1a 1s. Khi dua con lic 1én hanh tinh dé thi chu ki ctia né s& bao
nhiéu ?7: -

Chon dédp 4n DPUNG
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A. -—l-—S' B \/; s; C. —]—s; D. 2s;

5 . V2sS 5

2.19. Bién do ctia mot dao dong diéu hoa bang 0,5m. Vat d6 di dugc quing
dudng bang bao nhiéu trong thai gian 5 chu ki dao dong.

Chon dap 4n PUNG
A. 10m; B. 2,5m; C.0,5m; D. 4m

2.20. Mot vat dao dong diéu hoa theo thai gian phuong trinh c6 dang:
x(t) = Asin(ot + @) (dao d(‘)ng bién do nho khi F,,, = 0) c6 dong nang va
thé nang la: Chon dap 4an DUNG

2 k 2 s
AW, = mo. X cos’(ot +@); W, = Xz"‘ sin“(ot + @)
mo x> kx > .,
B.W,= ——E——“‘—cos(wt + ©); W, = ——;’— sin“(ot + @)
Ky kx,®
C W,= EI—S)?XLCOS’((DI +0); W, = Xz'“ sin(ot + @)
D. Wd = m%—XLCOS(O)I + (P), W' =k—X2'“~ sin(ot + (P)

2.21. Mot vat dao dong diéu hoa theo thoi gian cé phuong trinh:
x(t) = Asin(ot + @) (con lac dao dong nho khi F,, = 0) thi c6 dong nang
va thé nang ciing dao dong diéu hoa véi tan so:
A o = %; B. o’ =w; C.o =2w; Do = —;—w

Chon dép 4n DPUNG
2.22. Cho hé con lic 10 xo nhu hinh vé 2.16. Biét k, = 30 (N/m); k, = 60(N/m),
m = 0,2kg, o = 30°, g = 10(m/s*) v bd qua luc ma sat. Xdc dinh do gidn
Al, va Al, cia hai I xo khi.m can bang:
Chon dap 4n PUNG
A. Al,= 10cm, Al,= 5cm;

B. Al,= 1;) cm, Al,= gcm

C. Al;=5cm, Al,= 2,5cm;
D. Al,=3cm, Al,= 3cm

Hinh 2.16
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2.23. Ciing co hé con lic 10 xo nhu hinh 2.15. Biét k, = 30(N/m); k, = 60(N/m),
m =0,2kg, a = 30%, g = 10(m/s”). Kéo m xung dudi vi tri can bing 2cm
va truyen cho né mét van téc ban dau: v, = 20\/- 3 (cm/s). Xdc dinh luc
cuc tiéu va cyc dai téc dung lén diém A khi vét dao dong:

Chon dép 4n DPUNG
A.F,,=02N, F_,=18N;, B.F,,=02N, F_ =I8N
C. me 2N, anx =18N;, D.F,=2N, F,_=18N

2.24. Mot 16 xo ¢6 khai luo‘ng khong dang ké, c6 do cing k, du trén duoc
treo vao mot diém c6 dinh. Khi treo vao ddu duéi mot
vat khoi luong m = 100g thi 10 xo gidn ra 25cm. Ngudi
ta kich thich cho vat dao dong diéu hoa doc theo truc
16 xo (hinh 2.17). Chon goc toa do tai vi tri can bang,
chiéu dU(mg huéng 1én. Phu‘(mo trinh dao dong cua vat
la: x = 8sin(wt - 7/6) (cm). >N
Lay gia toc trong truong g ~10m/s* va n* =10 S
Néu tai thoi diém nio d6 vat ¢6 i do 1a 4cm, thi tai 1/3 l -
giay tlép theo sau li do cua vat va do 16n cta luc dan
hoi clia 10 xo tai vi tri nay la: Hinh 2.17
Chon dép 4n DPUNG
A.x,=4cm; Fy, =84 Nvax,= 8cm; F,,=132N
B. x, =4cm; Fy,, =0,84 N va x, = 8cm; Fy,, = 1,32N
C. x, =4cm; F,,, =0,84 N va x, = - 8cm; F,,, = 1,32N
D. x, =4cm; Fy,, =0,84 N va x, = -8cm; F,, = 13.2N

2.25. Mot con lic 10 xo gém qua cdu nhd c6 khéi luo‘ng m = 0,1kg gén véi
16 x0 6 d6 ciing k dao dong diéu hoa trén mat phing nim ngang

theo phuong trinh: x(t) = Asm(o)t+-2~)

* Tai thoi diém t,cé:  x=x,=lcm; v=v,=-103 (cm/s).

* Tai thoi diém t,co: Xx=x,= f2_cm v=v, = —10\/_ 2 (cm/s). "
Xéc dinh phUo‘ng trinh toa do va van téc ddy du cua dao dong:
Chon dip 4an PUNG

A. x(t) = 2sin(10t +5 ) (cm) va v(t) = 20cos (10t + g ) (cm/s)
B. x(t) = sin(10t +-§) (cm) va v(t) = 2cos (10t + g ) (cm/s)

C. x(t) = 2sin(10t +g) (cm) va v(t) = 2cos (10t + -g) (cm/s)
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D. x(1) = sin(10t + ) (em) va ¥() = cos (100+ ) (emys)

2.26. Mot con lac 10 xo gom qua cdu nho ¢6 khéi lugng m = 0,1kg gin véi
16 xo0 c6 do ciing k dao dong diéu hoa trén mat phang nam ngang theo

phuong trinh: x(t) = Asin{ot + g ).

Tai thoi diém t, c6: x = x, = lem; v=v, =-10~/3 (cm/s).
Tai thdi diémt,¢c6: x=x,=- J2em;v= v, = ~1042 (cm/s).
'Phuong trinh toa dg va van téc ddy di clia dao dong la:
x(t) = 2sin(10t +g) (cm) va v(t) = 20cos (10t + ) (cm/s).
Xic dinh céc thoi diém dé:
Chon dip 4n DUNG

T T by T
A t,= —+Kk=(s) vit,= —+Kk—=(s);
s T8 5 )

Tt e s T
B.t,= —+k—(s) vat,= —+k—(s
' 30 5() ° 2 5()

T T I T

Ct=—+k— at,=—+k—(s);
"= 30 5(5) vat, P 5(5)
n T b 18
D.t,=7—+k— At,= —+k—
! 5(s) vat, 2 5(5)

30
2.27. Mot con lac 16 xo gom qua cdu nho c6 khéi lugng m = 0,1kg gan véi |
16 X0 ¢6 do cung k dao dong diéu hoa trén mit phang nam ngang theo
phuong trinh:  x(t) = Asin{wt + g)
Tai thdi diém t, ¢6 x =x, = lem; v=v, = -10/3 (cm/s).

Tai thoi diém t,c6 X = x, = - V2 cm; v=v, = -10~/2 (cm/s).
Phuong trinh toa dé.va van téc ddy da cua dao dong 1a

x(1) = 2sin(10t + -;E) (cm) va v(t) = 20cos (10t + §> (cm/s).

Dong nang, thé nang tic thdi cta chuyén dong tai cic thoi diém d6 1a
Chon dép 4n PUNG

AW = % [1- cos(20t + m)] va W, = -]25 [1+ cos(20t + )]




B. W, = E[1-cos(20t + )] va W, = —§~"[l+ cos(20t + m)]
C.W,= g [1-cos(20t + m)] va W, = E [14 cos(20t + )]

D. W, = -};[l—» cos(t+m)] va W, = % [14+ cos(2t + )]

2.28. Phuong trinh vi phan: x"+ 0’ x=0 (v6i 0 = hang s0)
c6 nghiém la nhu’ng ham nao ké sau:

Chon phuong 4n DUNG . v
1)x =Al,, (ot + @) v6i Al, o, ¢ 1a cdc hang s6.
2) x = A2sin ot véi A2 o, 12 cdc hang s6.
3) x = -x;,cos(ot + @) Véi X, ®, @ 12 cdc hang s6.
4) x = x, cos(ot + Q") Véi X, ©, ¢ 12 cdc hang so.
Chon dip 4n DUNG:
A. (1)va(3). ‘ B. (1) va (2).
C.(Hva@). . . D. (»l)(2~) va (4).
2.29. Ding dinh luﬁt bao toan co nang dé fim ket luén SAl trong sO cdc ket
luan sau: »
mga .
A. Phuong trinh vi phan clia con lac vat ll co dang 0” = -—I—sm6

~ (m 1a khdi lugng con lac, I 1a momen quén tinh; a 1a khoang cdch tir
~ khoi tam dén truc quay va g la gia téc trong trudong).

B. Phuong trinh vi phéan cta con lac don c6 dang 0" = —lsinﬁ .
g
(1 1a chiéu dai ciia con lic don va g 1a gia t6c trong trudng).
C. Phuong trinh vi phan cta con lic xodn (gébm vat nang c6 momen
quéan tinh I dugc treo bang diy c6 hing s6 xoan C dugc xoay di mot

g6c 0 roi tha cho dao dong) cé dang 6" = ——?—0 .
- i = . ’ Ve | 1 k
D. Phuong trinh vi phan cua con lac vat li c6 dang 0" = ——x.
: : m
(m 12 kh6i luong vat gén vao 16 xo, k 1a d6 ciing ctia 10 xo)
2.30. Chon cau phit biéu DUNG vé dao dong diéu hoa trong cic cau sau:

A. Dao dong diéu hda 13 chuyén dong duoc lap di 1ap lai giong hét nhau
sau nhitng khoang thoi gian bang nhau.
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B. Dao dong diéu hoa la chuyén dong ma phuong trinh toa do cé dang
sin hay dang cosin cua thoi gian. ‘

C. Dao dong diéu hoa la chuyén dong cha hinh chi€u xu6ng mét duong
thing nim trong mat phing quy dao clia vat chuyén dong tron déu.

D. Dao dong diéu hoa la chuyén dong sinh ra do tic dung cua luc ti lé
véi 11 do.

2.31. Trong phirong trinh toa do cua dao dong diéu hoa:
x = Asin(ot + @) (v6i A, o, ¢ 12 hang s0).

A. Dai luong @ goi 1a pha dao dong.

B. Bién do A khong phu thugc vao © va @, né chi phu thudc vao tic
dung cia ngoai luc kich thich ban dau 1én hé dao dong.

C. Dai luong ® goi 12 tin s6 dao dong, ® khong phu thudc vao cic dac
diém cua hé dao dong. _

D. Chu ki dao dong dugc tinh boéi T = 2n®

Tim két luan DUNG trong céc két luan trén:

2.32. Dao dong ctia hé nao ké sau c6 thé coi 1a dao dong diéu hoa:

A. Con lic don dao dong véi bien do nhé trong chan khong tai mot noi &
beén trén bé mat trai dat.

B. Chiéc du dao dong véi bien do nhd khong c6 ngoai luc kich thich
tuan hoan.

" C. Con lic vat i dao dong tu do khong ¢6 luc can.

D. Con léc 1o xo dao dong khong ma sat sau khi duogc kich thich béng
luc kéo gidn 10 xo c6 do 16n hon gi6i han dan héi. :

Chon két luan DUNG trong céc két luan trén

2.33. Nang luong ciia h¢ dao dong diéu hoa bién d6i nhu thé nio trong qua
trinh dao dong ? '
" A. Thé nang clia hé dao dong giam khi dong nang tang va nguoc lai.

B. Co nang chia hé dao dong 12 hiing s6 va ti 1¢ vdi bien do dao dong.

C. Nang lugng clia hé duoc bao toan. Co nang cua he giam bao nhiéu thi
noi nang tang bay nhiéu. '

D. Ning luong hé dao dong nhan dugc tir bén ngoai trong mdi chu ki
ding bang phin co nang cia h¢ bi giam do sinh cong dé thang céc
luc can.

Chon két luan DUNG trong céc két luan trén

2.34. Dao dong téng hop cta 2 dao dong diéu hoa cling phuong, cing tin s6
géc, khéc pha 1a dao dong diéu hoa cé dac diém nao ké sau:
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A. Pha ban ddu phu thudc vao bién do va pha ban ddu cua 2 dao dong
thanh phan.

B. Chu ki dao dong bang tdng cic chu ki ctia 2 dao dong thanh phan.

C. Tén s6 dao dong téng hop khéc tn s6 chia cdc dao dong thanh phén.

D. Bién do bing téng cac bien do cta 2 dao dong thanh phan.

2.35. Hai dao dong di€u hoa ciing tdn s6 luon luén nguoc pha nhau khi:
A. Do léch pha bang boi s6 1 ciia
B. Hi¢u s6 pha bang boi s6 nguyén cia 7.
C. Hai vat dao dong cuing qua vi trf can bang ciing chiéu tai mot thai
diém.
D. Mét dao d(f)rfg dat i d6 cyc dai thi li do chia dao dong kia bang 0.
_ Chon dip 4n DUNG ) -

2.36. Cho giin d6 vécto Fre-nen biéu dién
2 dao dong di€u hoa c6 ciing tan s6 f = 50
"Hz nhu ¢ hinh 2.18:
Chon dap 4n DUNG:
A. x =5 sin (50t + n/ 2,7);
B.x=25sin (314t + n/3)
“C.x=5sin (:§14t+ 67){_) : Hinh 2.18
D. x= 3§ sin (314t + 0,377)

2.37. D6 thi bi€u dién dao dong diéu hoa & hinh vé 2.19 fmg véi phuong
trinh chuyén dong nao dudéi day:

A.  x=3cos(n/4)t x(em)

B.. x=3cos(n/4) 3 \ N /\

C.  x= 3cos(n/5)t : ,7 /; ;\ -”{8 - t(f)
D. x=3sin (nt + 1/ 4) “A \

Chon dip 4n DPUNG. Hinh 2.19

2.38. Qua cdu cuia con lic 10 xo dao dong diéu hoa doc theo truc ndm ngang
v6ili do: x = 0,04sin2nt (m). Hay xéc dinh:
a) Li do 1a van téc ctia qua cdu tai thoi diém t = 4/3s.
b) Van t6c 16n nhit va gia téc 16n nhit ciia qua cdu. ‘
¢) Do dai quang duong qua céu di duoc trong 1,5s dau tién:
Chon dép 4n PUNG:
A. a) x=0,035m; v =-0,218m/s
b) vy=0,25Im/s; a,=1,58m/s;  ¢)s=0235m.
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B. a) x=-0,035m; v=0,126m/s
b) vy =-0,251m/s; a, =-1,58m/s% c¢)s=0,035m

C. a) x =0,035m; v=0,126m/s
b) vy, =0,040m/s;  ay=0,040m/s*; ¢)s=0,235m
D. a) x =0,020m; v =-0,126m/s

b) v, =-0,251m/s; a, = —-1,58m/§; ¢) s =0,220m

2.39. Treo vao ddu duéi 10 xo mot vat khdi lugng m thay né bi kéo gian dai
thém 90mm. Dung tay kéo vat xudng tha'p theo phuong thang ding mot
doan dai 36mm r6i budng tay ra. Thoi gian thuc hién 40 dao dong toan
phén do duoc la t = 24s.

a) Tinh gia t6c trong trudng g tai noi lam thi nghlem
b) Tinh tin s6 dao dong ctia con lic 10 xo khi treo vao vat mot vat cé
Kkhoi lugng 16n gap 2 lan m

a) g=99 m/s b) f=24Hz

a) g=9,856m/s> b) f=1178Hz

a) g=394m/s>  b) f=2356Hz

a) g=98m/ss . b) f=23Hz

SOowp

2.40. Treo qua nang m vao 10 xo A r6i cho né dao dong thi thdy chu ki.dao
dong 1a T, = Is. Treo qua nang m vao 15 xo B rdi cho né dao dong thi
thay chu k1 dao dong 1a T, = 2s. Néu treo qua nang m vae 10 xo B va
méc dudi 10 xo A sau dé cho hé dao dong thi chu ki dao dong T, clia hé
1a bao nhiéu ? )

Chon dép 4n PUNG
AT,=224s; B.T,=1,12s; CT,=090s; D.T;=1,15s

2.41. Hai 1d xo A va B ¢6 dé ciing k, va k, c6 chiéu dai bang nhau khi chua
mang vat nang. Lan lugt méic 2 10 xo va vat nang thanh cdc hé dao dong
nhu & hinh 2.20 (a, b, ¢, d, d, €). Hoi:

1. Nhitng hé nao c6 do cing lak =k,. k/ (k, +k;)
2. Nhig hé nao c6 do cimg lak =k, +k,

Chon dép 4n PUNG: 4
A.1.Cichébvad; 2. Caché avad;
B. 1. Ciché avad, 2.Ciachéb,c,dvae.
C.1.Cichéb,c,dvae; 2.Cichéavad

D.1.Héa;, 2.Héb.
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Hinh 2.20

2.42. Mot vién bi budc vao mot sgi day manh khong gidn & diém c6 dinh &
céch tam bi 1,6m. Dung biia go nhe theo phuong |
nam ngang vao bi thi thay bi di chuyén dén do
cao h, lic d6 day treo nghiéng so v&i phuong
thing dimg mot géc 16n nhat 1a o, = 0,05rad,
hinh 2.21. :

a. Xéc dinh van t6c cua bi khi bit ddu dao dong;
b. Viét phuong trinh chuyén dong ciia vién bi khi
14y thoi diém goc 1 lic bi bt ddu dao dong tirvi  *-°
tri can bang. 7

Chon dip 4n DUNG.

a) v=0,0dm/s; b)s =0,08sin 6,125t

a)v=0,14m/s;  b)s =0,08sin (2,5t + 1/2)

a)v=0,19m/s; b)s =0,05sin 2,5t

a) v=0,20m/s;" b)0,08sin 2,5t

Hinh 2.21

oNw >

© 2.43. Mot vien bi bang dong treo bing day déng (day khéng gidn va cé khéi
lugng khong dang ké) duoc dang lam "déng hé dém giay” c6 chukila T
= 2000s khi & nhiét d6 t = 20°C, tai noi c6 gia téc trong trudng g =
9,815m/s’ (b6 qua luc can va luc ddy Acsimet).
1. Tinh chiéu dai cha con lac don nay.
2. Tai nhiét d6 t" = 35°C & noi c6 gia téc g” = 9,795m/ s° thi sau 24 gio
dong ho nay chay nhanh hay cham bao nhiéu. Cho biét hé s6 né dai cia
dong h6la o =1,7.10%do™.
Chon dip 4n DUNG

A. 1) 1=0,99446m; 2) Nhanh hon 86,4s

B. 1)1=0,9945m, 2) Cham hon 86,4s

C. 1)1=0,995m; 2) Nhanh hon 86,4s

D. 1) 1=0,995m; 2) Cham hon 172s

2.44. Mot con lac 10 xo treo thang ding, khi vat nang & vi tri can bing
(VTCB) thi 16 xo bi gian 2,5cm. Chon truc toa d6 Ox thing ding, géc O
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tring véi vi tri can bang, chiéu duong hudng tir duéi 1én. Kéo vat xuéng
duéi cach VTCB 2cm r6i truyén vén t6c 40+/3 cm/s theo chiéu duong dé
n6 dao dong diéu hoa xung quanh VTCB. -
Lay t = 0 12 ldc truyén van téc cho vat va g = 10m/s%.
a) Viét phuong trinh dao dong ctia vat.
b) Tinh khdi lugng m ciia vat va do ciing cha 10 xo, biét luc dan hdi cé
gid tri cuc dai 12 2,6N. Tim két luan PUNG

A. x =4sin20t (cm); - m =0,1kg; k =40N/m.

B. x = 4sin(201 - %) (cm); ‘m=lkg; k=40N/m.

C. x = 4sin(20t + %) (cm); m=0,1kg; k = 40N/m.

D. x = 4sin(20t - %) (cm); m=0,1kg; k =40N/m.

2.45. Mot con lic 10 xo treo thing ding, vat nang c6 khéi luong m = 250g.
Chon truc toa d6 Ox thang ding, goc O tring véi VTCB, chiéu duong
huéng tir trén xuéng. Tir VTCB kéo vat xuéng dudi dén vi tri 16 xo gidn
6,5cm thi buong nhe dé vat dao dong diéu hoa xung quanh VTCB voi
nang luong dao dong la 80mJ. Lay gdc thoi gian la lic tha vat. Cho g =
10m/s’. '

a) Viét phuong trinh dao dong cua vat
b) Tinh gia tri 16n nhat va gia tri nho nhat cha luc dan héi.
Tim két luan PUNG -
A. x =4sin(20t + n/2) (cm); F,_,=6,5N; F_ =0
B. x =4sin(20t - n/2) (cm); F,, =6,5N; F,_ =0
C. x =4sin(20t + n/2) (cm); F,, =65N; F_, =0
D. x = 45in20t(cm); F,x=65N; F, =0

2.46. Mot con lic dao dong bé xung quanh VTCB. Chon truc toa d6 Ox nim
ngang, géc O trung véi VTCB, chiéu duong huéng tir trai sang phai, liic
t =0 vat ¢ bén trdi VTCB va day treo lap v6i phuong thing ding mot -
g6c bang 0,01rad.
Vit dugc truyén vén t6c m(cm/s) c¢6 chiu tir trdi sang phai, nang luong
dao dong cita con lac 12 E = 10” J. Biét khoi luong clia vat m = 0,1kg, lay
g = 10m/s> va 7* = 10, b6 qua ma sét va lyc can ctia moi trudng. Lap
phuong trinh dao dong ctia con lic:
Chon dip 4n PUNG

A. x = /2 sin(mt - g) (cm); B.x = /2 sin(nt +;) (cm)
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C. x = 2sin(mt + g-) (cm); D.x = 2sin(nt - %) (cm)

2.47. Cho 4 dao dong diéu hoa ciing phuong cung tin so:

X, = 5sin(20t + 7/6) (cm) X, = 8sin(20t - 7/2) (cm),
X,; = 5sin (20t + 57/6) (cm);- X, = 3sin(20t) (cm).
Phuong trinh dao dong téng hgp cla 4 dao dong trén la:

A. x = V2 sin(20t - %) (cm); B.x = 3sin(20t - g) (cm)
C. x = 32 sin(20i + g—) em):  D.x =32 sin(20t - g) (cm)
Chon dép 4n PUNG

2.48. Mot 16 xo nhe treo thing ding c6 chiéu dai tu nhién 1a 30cm. Treo vao

dau dudi 10 xo mot vat nho thi thdy hé can bang khi 10 xo gian 10cm.
Kéo vat theo phuong thiang dimg cho téi khi 10 xo ¢6 chiéu dai 42cm, réi
truyén cho vat van téc 20cm/s huéng 1én trén. Cho ring vat dao dong
diéu hoa, hay viét phuong trinh dao dong cta vat. Ly goc toa d6 & vi tri
can bang, truc toa do thang ding, chiéu duong huéng xudng dudi, géc
thdi gian chon khi vat di qua vi tri c6 toa dd x, = - J2 cm, nguoc chiéu
duong. Cho g = 10m/s’.

a) Tinh khoang thoi gian ngdn nhat dé vat chuyén dong tir vi tri c6 1i do

2 cm. Tim két luan PUNG
A.x= 2\/§sin(]0t +7?n) (cm); t= %(s).

B. x = V2 sin(10t +l6’5) (cm); t= %(S)?

Cex =,2x/§ sinl0t (cm); t= %(s).

vtD.-x =2\/:2_sin(10t+7%) (cm); t=m(s)

.

2.49. Mot con lac 10 xo ndm ngang dao dong diéu hoa xung quanh vi tri can
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bing theo phuong trinh: x = 4sinwt(cm). Biét rang cif sau nhilng khoang
thdi gian bing nhau va béing Z%(s), thi déng nang lai bing nita co

nang. Chu ki, van t6c géc ctia dao dong va nhitng thdi diém vat ¢ van
toc bang 0 cé thé l1a:
Chon dap an PUNG



20

n  kn
B.T= ; 20 (radfs); t=—+ —
T=n(s); © =20 (rad/s); 0 %0 (s)

A.T:%( 5); o= 20(md/syt-f5+l‘-”-( ).

| C.Tz%(s); ® =20 (rad/s); t = gg(s)

D.T=%(s); ® =2 (rad/s); t=%+l;—g( )

2.50. Mot vat dao dong diéu hoa theo phuong trinh:
X = 4sin(nt + n/2) (cm).
Bnen dd, chu ki, pha ban diu clia dao dong cé thé la:
Chon dip an PUNG:
A.A=4cm; T=2s; ¢o=-n/2
B.A=4cm; T=4s;¢ =n/2 -
CA=4cm; T=2s;¢ =7/2
D.A=4cm; T=4s;¢ =-n/2

. 2.51. Mot vat dao dong diéu hoa phuong trinh c6 dang:
X = 4sin(nt + 7/2) (cm).
Bi€u thic cla van téc, gia téc cha vat la; ‘
A. v =x’=4dncos(nt + n/2); a=x"=-4n’sin(nt + n/2)
B.v=x’=4ncos(nt-n/2); a=x"= 4n’sin(nt - n/2)
C.v=x’=4ncos(nt + n/2); a=x"= 4n’sin(nt + 7/2)
D.v=x"=4r’cos(nt - n/2); a=x"=-4n’sin(nt + n/2)_
Chon dép 4n PUNG:

2.52. M6t vat dao dong diéu hoa theo phuong trinh:
X =4sin(nt + 7t/2) (cm).

Van t6c va gia téc cuc dai clia vat la:

Chon ddp dn DUNG:
TA Vol = 12,56 m/s; |a,,.| = 40m/s’
B. Vol =12,56 m/s; |a,, | = 4m/s>
C. Vol =125,6 m/s; |a,,,| = 40m/s?
D: vl =125.6 m/s; |a,,|=4m/s®

2.53. Mot con lic 10 xo dao déng véi bién d6 A = 5cm, chuki T=0, 5s.

Phuong trinh dao dong cta vat ¢ thoi diém t = 0 khi vét di qua:
a. Vi tri can bang theo chiéu duong .
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b. Céch vi tri can bang Scm, theo chiéu duong

c. Vatc6 li d6 x = 2,5cm, dang chuyén déng theo chiéu duong

Chon phuong 4n tra 161 DUNG.
A. a. x = Ssinzt; b. x = Ssin(nt +7t/2) (cm); ¢. X = Ssin(nt + n/6) (cm)
B.a.x= 551n4m b. x = 5sin(4nt +n/2) (cm); c. x = Ssin(4xt + w/6) (cm)
C. a. x = Ssindnt; b. x = Ssin(4xnt - 71/2) (cm); ¢. X = Ssin(4nt - 7/6) (cm)
D.a.x= 53in(4nt +7/2); b.x = 55in(41tt +1I/2)‘. c. X = Ssin(4nt + n/6)

2.54. Vat A dugc gan vao hai 10 xo c6 khéi luo‘ng khéng ding ké, c6 do
cimg k, = 1,5N/m va k, = IN/m, truot kh(”)ng ma sét trén mat phéng nim
ngang. Kéo A rdi khoi vi tri can bang réi buong ra. Gia sir trong sudt qua
trinh chuyén dong hai 10 xo trén luén bi gian.

Chon cau tra 16 PUNG:
A. Hé dao dong diéu hoa, chu ki 2,18s
B. Hé dao dong diéu hoa, chu ki 18s
C. Hé dao dong tat dan, chu ki 2,18s
D. Hé dao dong tat ddn, chu ki 18s

2.55. Mot qua cau nho c6 khoi lu'omg m = 50g c6 thé trugt doc theo mot day
thép, xuyén qua tam cua qua cdu nam ngang gifta hai diém c6 dinh A va
B cich nhau mot doan AB = 25cm. C6 hai 10 xo k, va k, duoc cét ra tit
mot 10 xo dai. k, dugc gén vao mot ddu qua cau con dau kia c6 dinh vao
A. k, mot ddu duoc ¢6 dinh vao B va dau cdn lai vao ddu kia ctia qua
cdu. O vi trf can bang (OA =1, = 10cm) va OB =1, = 15cm hai 10 xo0
khong bi nén hay glan Dung mot luc F = 5N ddy qua cdu thi né 16i khoi
va céch vi tri can bang O mot doan lcm Po cimg k, va k, clia cdc 1o xo
1a: Chon dép 4n PUNG

A.k, = 300N; k, = 300N; B. k, = 200N; k, = 200N
C. k, = 3000N; k, = 2000N; D. k, = 300N; k, =200N

2. 56 Mot vat dao dong diéu hoa gilra hai diém M va N voi chuki T = Is.
Léy vi trf can béng tai goc toa do O. Trung '

diém cia OM 1a P va cia ON la Q. Biét Q _— P’

bién do 1a A = 10cm (hinh 2.22). Tinh thdi AN

gian vat chuyén dong tir Q dén P va van téc oY

trung binh ctia vat trén doan dudng dé: Q /L R >
Chon dép 4n DUNG U

A. t=6s; v, = 30cm/s
B. t = 1/6s; v,, = 30cm/s
C.t=6s; v, =3cm/s -
D. t = 1/6s; vy, = 3cm/s

Hinh 2.22



2.57. Mbt 16 xo khéi luong khéng dang ké, c6 do dai tu nhién 20cm, 10 xo bi
glaii oo thém lem dudi tdc dung cia luc kéo 0,1N. Ngudi ta treo vao 10
xo mdt hon bi ¢6 khéi lugng 10g réi quay hé thong nay xung quanh trac
thing ¢.ng véi van-téc géc Q, khi dy
tiuc cus lo xo lam Véi truc cua quay
OO mot goc a = 60° (hmh 2.23). Lay

=10 m/s>.
Chleu dai cua 10 xo va sé vong quay
duoc trong 1s la: )
Chon dip 4n PUNG !
A.1=22cm;n= 15 (v/s) )
B. 1=22cm; n= 15 (v/s)
C.1=22cm; n = 150 (v/s)
D.1= 22cm; n = 1,5 (v/s)

2.58. Khi gan mot qua niang m, vao mét 16 xo, né dao dong véi mot chu ki
T, = 1,2(s). khi gin qua nang m, vio ciing 10 xo d6 né dao dong véi chu
ki T, = 1,6(s). Khi gin dong thdi hai qua nang (m, + m,) thi né dao .
dong véi chu ki: .

Chon dép 4n PUNG o
A T= TP +T} =20s); B.T=T +T? =4(s)
CT=T +T,=28(s); D.T=Ti+%~ = 1,45 (s)

1 2

2.59. Mot con lic don ¢6 chiéur dai 1, dao d6ng véi chu ki T, = 1,5s. M6t con
lac don khéc c6 chiéu dai 1,dao dong véi chu ki T, = 2s. Chu ki ciia con
lac don c6 chiéu dai bang (1, + 1,) sé& la:

CAT=\T+T! =25(); ~ B.T=T +T? =625(s)
C.T=T,+T,=3,5(s); D.T= Ti+Ti =1,125(s)

1 2

2.60. Ngudai ta dua mot déng hé qua lac tir mat dat 1én do cao h = Skm. Biét
bén kinh Trdi Dat 1a R = 6400km. Méi ngav dém déng hé d6 chay cham

la:
A.t=67,5s; B.t= 76,5s
C.t=6,75s; D.t=7,65s
Chon dép 4n DPUNG
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2.61. Mot con lac don dém giay chay diing khi nhiét dé 1a 20°C. Biét he
s6 nd dai cua day treolay=1,8.10"k". O nhiét do 80°C trong mot ngiy dém
con lac:

Chon dép 4an PUNG
A. Pém cham 74s B. Dém nhanh 74s
C. bé€m nhanh 7,4s D. bém cham 7,4s

2.62. Con lic todn hoc dai 1 = 0,1m, khéi lugng m = 0,01 kg mang dién tich
q = 107C. it con lic trong dién trudng déu E c6 phuong thing dimg
va d6 16n E = 104V/m. Ldy g = 10m/s*>. Chu ki dao dong con lic khi
khong va c6 dién truong la:

Chon dép 4n PUNG .
A. Ty = 0,6285; T nguec wsip) = 0,6315; Tyieing voi py = 0,625
B. T O 6285 E(nguqc véi Py = 6 318 TE(COng v6iP) = 6 25s
C.Ty=6,28s; Tepguevsipy = 0:6318; Tecingvsip, = 0,625s
D'vTO = 67288’ Ti(nguqc v6ip) = 6’3 1 S5 TE(cﬂng v6ip) = 6’25S

2.63. Mot con lic c6 khéi luong m = 0,5g, chu ki T = 27t/5. Biét rang & thoi
diém t = 0, con lic & vi tri bién do géc o, (c6 cosQ, = 0,99). Phu'o‘ng
trinh dao dong va sifc capg day & vi tri bién va vi tri can bang cla con

lac la: .
A. o = 0,14sin5t (rad); T, =49.10° N; T,mx—S 10°N’
B. a = 0,14sin (5t + n/2) (rad); T,;, = 10* N; T, =10°N

C. o =0,14sin (5t - n/2) (rad); T, =4,9.10°N; T =5.10°N
D. a =0,14sin (5t + n/2) (rad); T, =4,9.10° N; T, =5.10°N
Chon dip an DUNG

2.64. Con lac thit nhat ¢6 chu ki T, = 3s, con lic thit 2 ¢6 chu ki nho hon T,.
Hai con lic tring phung nhau lién ti€p 100s. Chu ki dao dong ctia con
lac thi 2 1a:

Chon dip 4n PUNG
A. T, =0,291s; B.T,=2091s
C. T, =0,295s; C.T,=2,95s . ws
2.65. Con lac don gébm mot qua cdu nhé khéi N
lugng m = 50g treo vao dau mot s¢i day dai S ¢
1 = Im, & mot noi c6 gia t6c trong trudng ;o

g = 9,81m/s>. B4 qua moi ma sit. Géc léch
cuc dai cha con lic so véi phuong thang
dimg 12 a, < 30°. Chu ki dao dong ctia con

&)
Hinh 2.24
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lac khi né dao dong véi bien do goc a, nho va van t6c cla qua ciu, luc
cang cua soi day treo tai céc vi tri c6 ¢6 1i 4o géc o = 8° va vi tri can bang
¢6 thé 1a (hinh 2.24):
A. T =2s; T,y = 0,607 (N); vg = 1,56m/s ;
vy = 1,637m/s; Tz = 0,634N
B. T=2s; Tjg = 6,07 (N); vg = 1,56m/s ;
vg = 1,637m/s; Tjz=0,634N
C. T=2s; T)g = 0,607 (N); vg = 1,56m/s ;
vy = 1,637m/s; Tjz=6,34N
D. T =4s; Ty = 0,607 (N); vy = 1,56m/s ;
vg = 1,637m/s; Tz = 0,634N

2.66. Mot chit diém khéi lugng m = 0 ,01kg thuc hién dao dong diéu hoa
theo quy luat cosin vé6i chu ki T = 2s va pha ban ddu bang O rad. nang
luong toan phan cua chat diém 13 E = 10]. Bien do, phuong trinh dao
dong ctia chat diém va lyc phuc héi cuc dai tdc dung lén chat diém dé6
la:

Chon dép 4n DUNG
A. A =45cm; x =4,5cosnt (cm); Fy, = 0,45N
B. A =45cm; x = 45cosnt (cm); Fy, = 0,45N
C. A =4,5cm; x = 4,5cosnt (cm); Fy, = 4,5N
D. A =45cm; x = 45cosnt (cm); F,, = 45N

2.67. Con lic don c6 do dai 1 = Im khéi luong khong déng ké, hon bi ¢
kh6i luong m = 100g treo vio-ddu dudi ctia day. Kéo con lac léch khoi
vi tri can bing 1 géc a,, = 30° réi tha khong van téc ban ddu. Bo qua
moi luc ma sat va luc can tia méi trudng. Lay g = 9,8 m/s’

a) Tim van téc hon bi khi qua vi tri can bang.
b) Khi qua vi tri can béng, bi A va cham dan héi va xuyén tdm véi bi B
¢6 khai lugng m, = 50g dang ding yén trén mat ban. Tim:
+ Van t6c cha hai hon bi ngay sau khi va cham
+ Bién do géc o’ clia con lac sau khi va cham
c) Gia sk ban cao 0,8m so-vé6i san nha va bi B ndm & mép ban. Xdc dinh
chuyén dong ca bi B, bi B bay bao lau thi roi xudng san nha va diém
roi cdch chan ban O bao nhiéu?

Tim két luan PUNG
A.v=163m/s; v =0,54 m/s; o’ = 10% t = 0.4s; x = 0,86cm
B.v=163m/s; v = 0,54 m/s; a’ = 10% t=0,4s; x = 0,86cm
C.v=1,63m/s; v =54m/s; a’=10% t=0,4s; x =0,86cm
D.v=1,63m/s; v’ =0,54 m/s; o’ = 10% t=4s; x = 8,6cm
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2.68. Chiéu dai con lic don I = Im, khéi lugng khong ding ké, _hon bi thép
c6 khoi lucmg m treo vao ddu duéi ctia day. Phia du6i diém treo O trén
phuong thang diing c6 mot chiéc dinh bi dong chic vao diém O’ cich O
mot doan OO’ = 50cm sao cho con lic vdp dinh khi dao dong. Kéo con
lac lech khoi phuong thang dig 1 géc nhd a = 3° réi tha nhe. B qua
moi ma sat
a) Xdc dinh chu ki dao dong cua con lic (1ay g = 9,8m/s?)

b) Tinh bién d6 dao dong hai bén vi trf can bang

c) Neéu khong déng dinh tai O’ ma dat & vj tri can bang 1 mot tdm thép
dugc giit c6 dinh thi hién tugng s& xdy ra thé ndo.
A.a)T=2s;b)A=7,7cm; c)Chidao dong I phia véichuki T = Is
B.a) T=1,7s;b) A=52cn; c) Chidao dong 1 phia véichuki T” = 1s
C.a)T=1,7s;b) A=3,7cm; c) Chidao dong 1 phia v6i chuki T’ = s
D.a) T=1,7s;b) A =3,7cm; c) Khong dao dong

2.69. Mot vat treo bang mot soi day vao trdn clia mot toa tau dang chuyén
dong déu. Vit nang c6 thé coi nhu mot con lic day cé chu Iy T, = Is.
Tau bi kich dong khi di qua chd néi hai dudng ray. Ngudi ta nhan thdy
khj van t6c tau 12 45km/h thi vat dao dong manh nhat. Chiéu dai cta
méi dudng ray 1a:

A. 1=12,5m; ' B. 1=11,5m;
C.1=13,5m; D. 1= 10,5m
Chon dip 4n PUNG

2.70. Mot vat dao dong diéu hoa theo phuong ndm ngang. Van t6c cta vat
tai vi tri can bing c6 d¢ 16n 1am 62,8cm/s va gia toc cuc dai c6 do 16n 1a
4m/s?, 1dy n* = 10.

1. Xac dinh bién do va chu ki dao dong.
2. Viét phuong trinh dao déng ciia vat, chon géc toa dé tai vi tri cin bing
_cla vat, géc thoi gxan'la liic vat di qua vi tri c6 toa do x, = -5 V2em huéng -
theo chiéu duong ciia truc toa do. :
Chon phuong 4n tra 16i DPUNG -
A. A =10cm; T = Is; X = 10sin(2nt - n/4).
B. A=5cm; T = Is; x = 5sin(2nt - nt/4)
C. A=10cm; T = 3s; x = 10sin(nt - n/4)
D. A =5cm; T = 3s; x = 10sin(nt - /4)

2.71. Mot 16 xo khdi luong khong déng ké, do dai ty nhién 1, = 25cm. Po

gidn ciia 10 xo ti 1¢ v6i khéi lugng cua vat treo vao, ¢t Smm cho 20gam.
bd qua moi lyc ma sit va luc can clia moi trudng.
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1)Treo vao 10 xo mot vat ¢6 khéi lugng m, = 100gam. Kéo vit theo
phuong thing ding xudng dudi vi trf can bing mot doan 2cm réi buong
khong van téc ban ddu. Xac dinh chu ki va phuong trinh dao dong cuaa
vat. Lay g = 10,0 m/s%; goc thoi gian duge tinh khi budng vat, chon truc
toa do c6 goc tai vi tri can bang cua vat, chiéu duong huéng theo
phuong trong luc.
2) Gén thém mot vat nang m, vao vat m, thi chu ki dao dong cta con
lac tang thém 10% so véi trudong hgp ban ddu. Hay tinh chiéu dai cia 1o
X0 & vi tri can bang cha hé trong trudng hop nay.
Chon phuong 4n tra 161 DUNG

A. T=0,314s; x =sin(2t + nt/2),1 = 28cm.

B. T =3,14s; x =2sin(2t + 7/2); 1 = 28cm.

C. T=0,314s; x =2sin(2t + /2); | = 28cm.

D. T=3,14s; x =sin(2t + 7t/2); 1 = 28cm.

2.72: Cho hai dao dong diéu hoa cung phuong cing chu ki T = 2s. Dao dong
thd nhat c6 li do & thdi diém ban ddu (t = 0) bang bién d6 dao dong va
bang lcm. Dao dong thd hai cé bién do bing V3 cm, & thdi diém ban
"ddu li do bang khong va van téc ¢ gid tri am.
1.Viét phuong trinh dao dong ctia hai dao dong da cho.

2. Hay noi rd céch biéu dién hai dao dong diéu hoa di cho bang hai véc
to quay. Chimg minh réng vecto tdng clia hai vecto ndy 12 mét vecto biéu
thi mot dao dong diéu hoa va 12 tdng hop ctia hai dao dong da cho.

Chon d4p 4n PUNG:

A. 1. x, = Isin(nt +§)cm; X, =+ 3 sin(nwt + w)cm;
. 2n
2. x = 2sin(nt + ?)cm.
B. 1. x, = Isin(mt +12t—)cm; X, =3 sin(mt)cm;
2. X = 2sin(mt + %l)cm.

C. 1. x, = Isin(nt +12t—)cm; X, =3 sin(mt + 7)cm;
2.x= 2sin(nt)ém.
D. 1. x, = Isin(nt +g)cm; X, =3 sin(nt)cm;

2. X = 2sin(nt)cm.
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2.73: Con lic 10 xo gém vat nang M = 300g, 10 xo c6 do6 cimg k = 200N/m

16ng vao mot truc thing dimg nhu hinh 2.25. Khi M dang & vi tri can
bang, thi vat m = 200g tr do cao h = 3,75cm so véi M. Coi ma sat khong
déng ké, 1y g = 10m/s’, va cham mém.

1. Tinh van t6c cua m ngay trudc khi va cham va m T4y
van t6c cua hai vat nay ngay sau va cham. 1},
2. Sau va cham hai vat cing dao dong diéu hoa. M

LAy t = 0 lic va cham.

Viét phuong trinh dao dong cua hai vat trong
hé toa do nhu hinh vé&, géc O 12 vi tri can bang cua
M trudce khi va cham.

3. Tinh bién d6 dao dong cuc dai ctia hai vat dé Hinh 2.25
trong qud trinh dao dong m khong roi khoi M.
Chon dap an DUNG.

A. 1. v, = 0,868m/s; v, = 3,46m/s; 2. x = 2sin (2ot +§£' )em;
3. A, =25cm.

b. 1. v, =8,68m/s; v, = 3,46m/s; 2 X = 2sin (2ot +%n )- lcmg
3.A |

max

=2,5cm
C. 1. ’v, =0,868m/s; v, = 0,346m/s; 2. x = 2sin (20t +—56£) - lem;

3.A,.=2,5cm
D. 1. v, =0,868m/s; v, = 0,346m/s; 2. x = 2sin (2ot) - lcm;
3.A,..=25cm

2.74: Mot céi dia ndm ngang, c6 khéi lugng M, duqc gin vao ddu trén cua
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mot 10 xo théng diing ¢6.d6 cimg k. Dau dudi ciia 16 xo duge giu c6 dinh.
Dia c6 thé chuyén dong theo phuong thing ding. B6 qua moi ma sit va
luc can cia khong khi.

1. Ban ddu dia & vi tri can bang. An dia xu6ng 1 doan A, rdi tha cho dia
tv do. Hay viét phuong trinh dao dong cua dia (truc toa do hu‘o’ng lén
trén, goc thoi glan lic tha dia, géc toa do 1a & vi tri can bang).

2. Dia dang ndm & vi tri can bing, ngudi ta tha mot vat c¢é khaéi luong m
roi tu do tir d6 cao h so v4i mit dia. Va'cham giita vat va mat dia 1a hoan
toan dan héi. Sau va cham diu tién, vat nay 1én va duogc giir lai khong
cho roi xuéng dia nita.

a) Tinh tin s6 géc ®’ cta dao dong dia.

b) Tinh bién d6 A’ cia dao dong dia.



c) Viét phuong trinh dao dong cua dia. Ly goc thdi gian 1a ldc vat cham
vao dia, goc toa do l1a vi tri can bang cua dia lic ban déu, chiéu huéng lén
trén. M = 200g, m = 100g, k = 20N/m, A = 4cm, h = 7,5cm, g = 10m/s”.
Chon dép 4n PUNG:

A. 1. x =4sin(t ~ g )} (cm); 2. = 10rad/s. A = 82cm;
x = 8,2.sin(10t + 7) (cm).

B. 1. x =4sin(10t) (cm); 2. o = 10rad/s. A = 82cm;
x =8,2.sin(10t + ©) (cm). ’

C. 1. x =4sin(10t - —)(cm) 2.0= 10rad/s A= 82cm

x =0, 82sin(10t + n) (cm).
D. 1. x = 4sin(10t - g ) (cm); 2. ® = 10rad/s. A = 8.2cm:

X = 8,2.sin(lOt + 1) (cm).

DAP AN VA HUGNG DAN GIAI

2.1: Chon ddp dn D
2.2: Chon dap dn B

2.3. Chon ddp dn C

Vi: x ~ sin(ot + @) Vi v ~ cos(ot + @p), nén hai dai luong nay khong thé
ti 1¢ thuan vé6i nhau.

2.4. Chon dap dan A.
Tir biéu thic dinh nghla X = Asin(ot + @) ta tinh dugc van téc va gia téc:

d d
V= d—’: = wAcos(ot + ¢,) va a= E\ti = -’ Asin(ot + Q).

N 1 X, o
= Vo = Awvav= 5 Vmax = ‘*3— = A(DCOS((!)[ + (po)

Tir d6 suy ra: cos(mt+(p0)—§haymt+(po +2nn+§(n-l 2,..)

‘3

2

~ Vay vat xudt hién & li do: x = Asin(2n7 + 13‘-») =

2.5 Chon dap an A
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2.6 Chon dap an D.
So sanh phuong trinh cho trong bai véi phuong trinh. dinh nghia cta dao
dong diéu hoa: x = Asin(ot + @) ta thu dugc: bién do A = 0,2m, tén s6

géc o = 10n/s, chuki T = 2n = 0,2s, pha ban ddu o, = % li do tai thoi
)

diém t = 0,25 — x = 0,2sin(107.0,2 + % ym =0, Im.

2.7. Chon dap an B. _
Tir biéu thic dinh nghia: x = Asin(ot + @,) ta tich dugc van téc va gia
toc: v= % = wAcos(ot + ¢,) va a= (:i—v = -’ Asin(ot + @,).
" .

Vi ham cosin va ham sin 14 hai ham nghich bién theo t, nén dé thdy gia tri
gia téc chia vat tang khi gid tri van téc giam va nguoc lai.

2.8. Chon dap dan A.

P
Tir cdc diéu kién da cho: 2> = Asin[ - | va Awcos [ -2 ]>0
) 2 60 60
:bsin(-—@— = —\é =L _w_ = o =20m7/s.
60 2 3 60
Mat khac ta cé:
x =2cm = Asin{20mt) va v=40 \/5 T em/s = 20nAcos(207rt)

= (i) +(2—*[3i] 51 = A = 4cm.

X X

2.9. Chon ddp an C.
Vo = A0 = A22 =2m/s.
T

2.10. Chon ddp an D.
Piém gin diém A nhét va diém xa diém A nhat déu 12 nhimg diém quay
ciia chuyén dong. Bdi vay tai hai thoi diém tuong (ng, van téc cla vat
déu bing khong.

2.11. Chon dap an C.
Li do, gia t6c va do dé ca luc tic dung déu ti 1& véi sin(ot + ¢,). Vay tai

diém c6 pha ¢ =~3§ , 1i do va luc déu nhan gia tri cuc dai.
2.12. Chon dap an A.
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N . a a .
Tur diéu kién ban dau: t =0, x = —2—,v<0:> > = asing,

T . 51
=@y = 6 Va(Poz“()_

- Ta chon ¢ = 26E vi khi d6 v < 0. Vay phuong trinh dao dong c6

. (2n, Sm . Sn
dang: X =asin| ——t+—|=asmn| nt+—|.
, T 6 6

AN

2.13. Chon ddp dn D.
Tix céc biéu thie dinh nghia vé li do va van toc goc suy ra:

2

o i

X" \'2 \'A
e =l DA =X+
X;, oX, 0]

m

2.14. Chon dap an B.
CVix=vtot= = thay vao phuong trinh dao dong ta thu dugc phuong
v

trinh qu¥ dao.

. (mx ) . [210( j X (21: )
y=x,sin| —+@, |=x,sin| =—=+g¢, |=x,sin| —x+g,
v % N

Pudng cong dang hinh sin bién thién theo truc Ox, budc séng A = VT
2.15. Chon dap an D

2.16. Chon dap an A
Khi m, va m, chuyén dong doc theo vong tron thi P, va P, thue hién dao
dong diéu hoa trén duo’ng kinh vpng tron doc theo truc Ox. Chon diém A
1a diém cét nhau cha vong tron voi ban truc dwong Ox. Khi d6 cic
phuong trinh dao dong cua P, va PZ c6 dang:
= Rsin ot; = Rsin w,t

Khi ching gap nhau, th1 X| = X, Vay dé sau khoang thoi gian ngan nhat
P, va P, gap nhau lai, thi gifta ©, v2 o, phai thoa man diéu kién:

o,t =7 ~ o,t hay (§+%)t=ns =>t=12s
/

2.17. Chon ddp dan D
Vi thang mdy roi tr do nén con lac ciing roi ty do, luc cang day treo bang
0, luc tic dung 1én con lac chi ¢6 trong luc.
= Trong h¢ “thang mdy + con lic” ditng y2n (cting roi v6i thang)
= tin s6 = 0 = T = vo cing.
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2.18. Chon ddp dn B
L / 1
Trén Trai Dat: T, =21 _[— . Trén hanh tinh X: Ty =2n 1
&o g
N IL _ |8 _ R°M, -2

T, g RSM

2.19: Chon dap dn A

Cd moét chu ki, vat di duge doan dudng bang 4 lan bién dé. Vay trong
khoang 5 chu ki né di dugc 20 14n bién do.

2.20: Chon ddp dn A
Néu vat dao dong diéu hoa cé phuong trinh dao dong:
X(t) = Asin(ot + @) = v(t) =X’ = Aw cos (ot + @)

” ) 2 k : .2 . 2
+ Thé€ nang: W, = %x‘ = x2'“ sin“(ot + @) = E sin*(ot + @)
+Pong nang: W, = % vi= mo)zxm cos’(wt + @) = E cos¥(ot + ¢)

2.21: Chon ddp dn C
Dong nang va thé nang cua vat dao dong diéu hoa véi tan s6 o Ia:

2 2
m , mo X -~

+ Pong ning: W, = V= 5 ™_cos’(wt + @) = E cos*(ot + ¢)
E
= W,= 5 [1 + cosCot + 2¢)
. k , kx ' ., L,
+ Thé nang: W, = Ex’ = 2"‘ sin“(ot + @) = E sin“(ot + ¢)

= W, = —l;i[l - cos(2wt + 2¢)
Nghia 1a dong nang va thé nang déu dao dong véi tin ©’ = 20
2.22: Chon dap an B
Khi can bang thi: k,Al, = k,Al, = mg sina = Al, = ?cm, Al,= gcm._
2.23: Chon dén dn A
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kik, =20 (N/m)

i 2 .

Do cung tuvong duong cua hé: k = m

:0)=\/? 10 (rad/s) va tgp = wx,/v, = 1/\/— = oe=7/6
m

b4
Phuong trinh dao dong: x(t) = Asin(ot + @) = 4sm(10t + gj

Khim & vi tri thap nhat (x = 4cm) d6 gian hai 10 xo 16n nhat:
Al k
Al +AL)=5 +4=9(cm)va L =-L=2
i AIZ 2
= (Al = 3(cm) = 0,03m
= Fmax = k?.A]Zm:\x = 1’8 N
Khi m & vi tri cao nhat (x = -4cm) thi hai 10 xo gidn it nhat:
(Allmzlx + Allmux) =5-4=1 (Cm) = Allmin = 1/3 cm
= F2min = AZAl’mm- 0 2N
2.24: Chon ddp an C |
N . k
Ovitricanbing: kAl=mg =>k=4N/m = o = \/—_— = 2nrad/s
. m

o} vi tri: X = 4cm ta ¢ 4 = 8sin(2nt - 7/6) = 8sin(2nt - n/6) = 1/2
= 2nt, - n/6 = 7t/6+m2n:>t, 1/6 +m(s) (m=0,1,23..)
Céc thoi di€ém nay tng véi vat di qua vi tri x = 4 theo chiéu duong
= 2nt, - /6 = 5n/6+n27r:t,— 12+n(s) (n=0,1,2,3..)
Cic thoi diém nay tng véi vat di qua vi tri x = 4 theo chiéu 4m
Vay sau 1/3s tiép theo li d6 iing vdi cic truong hop trén sé Ia:

X, = 8sin[27(t, + 1/3) - n/6] = 8sin57/6 =4cm

X, = 8sin[2n(t, + 1/3) - n/6] = 8sin37/2 = -8cm
Do 16n cia luc dan hai tai cdc vi tri d6 1a: _

Fu =k(Al -x)) = 0,84N va F,, =k(Al - x,) = 1,32N

2.25: Chon ddp an A
Tir phuong trinh: x(t) = Asin(ot +§) = V(1) = x’(t) = Awcos (ot + @)
= &moi thdi diém ta luon cé:

(—X—] +[ v j =1 = A=2cm va o = 10rad/s

= x(t) = 2sin(10t +§) (cm) va v(t) = 20cos (10t + g) (cm/s)
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2.26: Chon ddp an C
Str dung gian do vécto quay (hinh 2.26):
Khi:t=t, >x=x,=AR2vav,<0; t=
R 0 (t =0)
t2:>x=x2=A\/5/2vav2>O M'/‘
Trén gidn do tai cdc thoi diém t,, t, ddu ﬂ

e ) Truc tinh pha
miit cia M, ¢6 pha dao dong:

»
»

ODb
nTon
=ot,+12=—+—+k2n b
(2 1 R ,
by T
_ == 35tk Hinh 2.26
Tai vi tri M, pha dao dong la:

n In T T
,=ot,+n2=—+—+k2n =>t,= —+k—(s
¢, 2+ 7/ >+ 1= g 5()

2.27: Chon dap an A

*W, = l(l(— kx =Zmsin® (10t + ) = — [1 cos(20t +Tr)]
2 2
mv’ mo’x ’ n2
*W, = =-—"cos(10t +— =‘— 1+ cos(20t +
== > ( 5 ) ) [ ( )_]
trong d6: E = kX, SO Xy 2.107J
2 2

2.28. Chon ddp dan D
Bang cich dao ham bac 1 va bac hai clia cdc nghiém (1, 2, 4) ta c6 céc
két qua: x” = -o’x = x” + ©’x = 0. Day 1a phuong trinh cua dao dong
diéu hoa.

2.29. C/Ibn dap dn B
Khi kéo con lz'ic don nghiéng mot goc o thi the nang cta vt la:
W, =mgh =mgl (I -cosa)
. \ e 5 1
Khi roi vé vi tri can béang thi vién bi cé dong nang la: W, = Emv2 .
Theo dinh luat bao toan co nang thi:
W= %mv2 + mgl(1 - cosa) = const

Bing cach ldy dao ham ctia biéu thic trén tacé :
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Lo = -—%sina = két ludn o = —ésina 1a sai
2.30. Chon dap an C »

Hinh chi€u ciia chuyén dong fron déu trén mot dudng théang nim trong
mot mat phang quy dao trdn I3 moét dao dong di€u hoa cé phuong trinh
toa do la: '

X = A sin(ot + @)
trong d6 A 1a bién d¢ c6 d¢ 16n bang ban kinh dudng tron, o 1a tan s6 goéc
bang van t6c géc o clia chuyén dong tron déu, ¢ 12 pha ban diu bang toa
do géc ¢ cha vat chuyén dong tron déu tai thai diém t = 0

2.31. Chon dap dn B
Bién do A cia dao dong diéu hoa phai 13 mét hang s&, né chinh Ia li do
cuc dai ing vé6i do doi do kich thich ban diu coa ngoai luc gay ra. Vi vay,
A chi phy thudc vao tac dung tir bén ngoai cia he. '
2.32. Chon dap dn A
Luc tic dung Ién con lic (khi géc léch nhd) ti le véi li dé x va ngtroc
chiéu véi d doi (F = -mgx/l = ~kx), phuong trinh toa d6 cuia con lic don
c6 dang: ’ : . ‘
X = A sin(ot + @)
Tan s6 géc @ cha con lic don chi phu thudc dac diém cua he dao dong-
(con lac - Trai Dat) o = (g/1)'* 12 hing s& (vi g va | khong déi). Vi dao
dong trong chan khong, khong c6 luc can ciia moi trudng nén bién do dao
dong A khong ddi, pha ban ‘ddu ¢ ciing 1a hang s6. Vay dao dong caa
con lac don nay Ia dao dong diéu hoa.

2.33. Chon ddp dn D .
Nang lugng ma hé nhan duoc tir bén ngoai trong méi chu ki diing bing
phén co nang ciia hé bi giam do sinh cong dé thang céc luc can. Khi dé
dao dong dugc duy tri ¢6 tan s6 g6c va bién do khong ddi, dao dong 1a
diéu hoa.

2.34. Chon ddp an A

Pha ban dau phu thudc vio cic bien dé va cac pha ban ddu ctia hai dao
dong thanh phan theo cong thiic:

180 = (A ;sing, + A ,Sing,)/(A cos@,+ A ,COS(,)

2.35. Clzén dap dn A
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Hai vat dao dong cling qua vi tri can bang tai mot thoi diém theo chiéu

nguoc nhau, hiéu s6 pha bang boi s6 1€ cia 7 |
¢, -9, =2k +)n (k 12 s6 nguyén)

Biéu dién bdi 2 vécto quay cling phuong va nguoc chiéu nhau.

2.36. Chon dap an D
Theo gidn dé vécto Fre-nen ta c6:
x, = 4sin(2n.50t + 1/6) va x, = 4sin(2n.50t + 27/3)
X = X, + X, = Asin (1007t + ¢)
Do hai vécto quay vuong goc véi nhau vécto biéu dién dao dong tng hop
c6 bten do A tinh bdi dudng huyén cia tam gidc vuong ¢ céc canh bang
4 va 3, vay:
° A'=4+3F=25>A=5

Pha ban ddu ctia dao dong t6ng hop la ¢ v6i:

tge = (45in30°+ 35in120°) / 4c0s30°+ 3cos120°) =2,3411

=>¢= 67°=0,37n = /2,7 Vay: x = Ssin (314t + 0,37m)

2.37. Chon dap an A - .
D6 thi cho thiy: A =3cm; T=8s= o =2n/T= n/4rad/s
Khit=0thix=3=sinp=1=¢=mn/2
Vay: x = 3sin [(n/4)t + 1/2] = 3cos(n/4)t

2.38. Chon dap an A

a) x 20,04sin2nt vav =x" = 0,04.2n.p0527tt.

Khi t = 4/3s thi x = 0,04sin27.4/3 = 0,04sin87/3

= 0,04.(0,866) = 0,0346m = 0,035m
v = x’=0,04x2n.cos2n.4/3 = 0,25 12cos8n/3
=0,2512(-0,500) = -0,1256 = -0,126m/s

b) Van téc cuc dai 1a : v, = 0,251m/s '

Giatéc: a=v'=0,2512.2n(-sin2nt) = -1,576sin2mnt

Gia t6c cuc dai 12: a,= 1,58m/s’

¢) Chuki T =2n/0 =2n/2n = 1s

t(s) 0 1/4 12 3/4 1 5/4 4/3

Pha =2nt(rad) 0 /2 n 3n2 2n 5m/2 8n/3

Lido=x@m) O 0040 0 -0040 O 0,040 0,035
* Quiang dudng di: s = 0,040x5 + 0,035 = 0,235m
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2.39. Chon ddp an A
a) Chu ki T =24/40=0,60s; T=2n \/% = T = 4’m/k

4n? Al
mg g
Suyra: g= 4n’ :[l'% =4.3,14*x 0.09/0,6> = 3,14>

mg

Do: k=—nénT2=41t2m—A]=
Al

Vay g =9.856 = 9,9m/s’ _
b) Chu ki T ti 1¢ v6i Vm neén tan s6 f ti l¢ nghich véi~/m. Khi m giam di
2 1an thi t tang lén V2 = 1,414 14n.
Vay f = 1,414x 1/0,60 = 2,356 = 2,4Hz

-~

2.40. Chon ddp an A
T/T, = ’t_l=2:kl/kz=4:>k1 =4k,
, ,

Hai 16 xo méc néi ti€p c6 do cimg la k,.
Khi kéo qua nang xuéng thém mot khoang x thi A gidn thém x,, B gidn
thém x, véi x, + X, = X va cdc luc dan héi sé 1a:
F’,= k(AL + x,J vaF’, = k(AL + x,)
Hop luc tdc dung & cudi 10 xo A 1a: F* = mg - k,(Al, + x,) = -k,x,
(1) Hop luc tdc dung & cudi 16 xo0: B = mg - k,(Al, + x,) = -k,X,

2.41. Chon dap an B : v , .

* Khi cdc 16 xo méc néi ti€p nhau chi c¢6 1 du c6 dinh thi he c6 do ciing
k =k, k,/ (k, +ky) ‘ |
1) Khi vat & khoang giita 2 10 X0, ¢ 2 ddu 10 xo va khi vat nang treo v2o
cudi 2 15 xo mac song song thi hé c¢6 do cimg k' =k, +k,
Xét truong hop d khi hé bi kéo gidn mot khoang x ké tir vi tri ban ddu
chua ¢6 Iuc kéo thi cdc luc tic dung lén hé theo phuong thing dimg lu6n
can bang nhau (b6 qua ma sét), ta chi cdn xét cic luc tic duyng theo
phuong nam ngang 12 ngoai lyc cia tay F va cdc luc dan héi F, va F,.
Theo dinh luat II Niuton: _

F-F,-F,=0=>F=F, +F,.

2.42. Chon ddp an D ‘
a) Bong nang ban déu vién bi nhan duoc tir bia 12 mv?/2 chuyén thanh do
tang th€ nang khi vién bi tang them d6 cao bing h. :
= mv’/2 =2mgh = v> = 2g I(1 - cos a,) = 2gl (2sin’a_/2) = 2gl.2a /4
=a,’gl=0,059,8x1,6 = 0,03919’:_ v=0,19979 = 0,20m
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b) Con lic don c6 bién do nhé dao dong diéu hoa nén phuong trinh dao
dong theo li do cung c6 dang: s = s sin(ot + @)

vois,=a,1=005x16=0,08mvaw= \/% =2,474 = 2,5rad/s
Chon goc thoi gian 12 lic vien bi bat ddu lech khéi vi tri can bang.va
chiéu duong 12 chiéu clia van toc vtaco :
t=0thiO=s,s5inp=0=>¢=0
Vay s = 0,08sin2,5t.
2.43. Chon dap an D

T=2n [L = I=gT74n = 0994456 = 0,9945m
g o

yT=2 LT [Le
g' T lg'

!l— =11 + 3,5a)/1(1 + 20a) = (1 + 350 - 20a)

= (1 +15a) = 1 + 15 x1,7 x10 - 6 = 1,000025
g/g’ =9.,815/9,795 = 1,00204
T'/T = (1,000025 x1.00204)"* = (1,0020)"2 = 1,0009 = 1,001
T = 2000x1 001 =2,002s = T' - T =0,002s
Sau thoi gian T' = 2,002s dong hé nay chay cham hon. Sau thm gian 24
gi = 86.400s = 86400/2,002 lan T thi dong hé nay chay cham hon
(86.400/2,002)x0,002 = 86,4s. ' ' ‘

2.44. Chon ddp dn D

a) Vi vat dao dong diéu hoatacéd: o = —
m

Mat khdc, goi d6 gian cda 10 xo 12 Al tai VTCB ta c6:

mg =k.Al = £'= A \/' /01002 = 20 (rad/s)

Lict=0, x,=-2cm VA vy = 403 cmfs, 6 hé phucng trinh sau:
A.sing=-2 A.sing=-2 @ JT
= = tgp=-,/-
A.w.cos @ =403 A.-20.cosp = 4043 V3

" Theo (1) va (2) thi A > 0, sing > 0, cosp > 0, = <p=—-’65 = A =4cm
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Vay phuong trinh dao dong 1a: x = 4sin(20t - %) (cm)

b) Tai vi ti thdp nhat cha vat, 10 xo c6 do gian t6i da va bang (Al + A), do
dé luc dan héi cuc dai:  F,, =k(Al + A)=mg + kK.A.
thay s6 vao ta dugc: 10m+0,04k=2,6 (*).
Mit khdc, talai cé: o = k hay k_ 400 (**)
m m
Gidi hé (*) va (**), ta tim duoc: m = 0,1kg va k = 40N/m.

2.45. Chon dap an A

Vat dao dong diéu hoa: x = Asin(ot + ¢)

1) Goi do gidn 10 xo & VTCB la Al, ta c6 cic phuong trinh sau:
~mg _ 0.25.10 _ 2,5 '

al= (N
' k k  k
Al +x,=6,5. 107 , )
E=80.10"= %kAZ - ‘ B E))
. V2 V2
Tait=0,x =x,, o=0:>A2=X2+"T= X(z)+_2‘=Xo.
(O 0N

“(cong thitc nay ding & moi thdi diém, ké ca thoi diém ban dau)
thay vao (3), giai hé 3 phuong trinh (1) (2) (3) ta tim duoc:
Al =2,5cm, X, = A =.0.04(m) = 4(cm) va k = 100N/m

Tixdé tatinhduoc: o= \/E= m = 20rad/s.
Ym 0,25 «

Tir diéu kién ban ddu dé dang ta tinh dugc ¢ = n/2, vay phuong trinh dao
dong la:
) ' x = 4sin(20t + ©/2) (cm)
2) Luc dan hoi dat cuc dai khi vat 6 vi tri thdp nhat.
F...=k(Al + A) = 100(2,5.10” + 4.10”%) = 6,5N.
Do Al < A, nén luc dan hdi cuc tiéu bang 0, ing V6i vi tri ¢6 11 do:
x =-2,5cm, tai d6 16 xo khong bién dang.

2.46. Chon ddip an D
a) Phuong trinh dao dong diéu hoa:
X = Asin(ot + @) v6i 0’ = E. (D
, m o
Theo bai ra, tai x = - .l =-0,01.1 = -10~°.1, v = .10 (m/s)

.
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2 .
Ap dung cong thic A? = x* + —VT cung véi biéu thic (1) ta x4c dinh duoc:
o)

n’10™

A= (10%)*+ 1 =10%1+1) )

Mat khdc, nang luong dao déng duoc x4c dinh tir: E = %mmlA2
Diing (1) vé (2) va thay gid tri da biét cha E va m vio ta duoc:

10°= > Lot ? 101 +1) =21 =1 +1 =1 = 1(m) (loai | = 0)
thay vao (1) va (2) ta duoc:

0= \/%7= n(rad/s) va A = \/5.1‘0'2(m)’= V2 em.

*Tait=0; x = -al =-0,01.1 = -10%(m) = -1(cm) va v = n(cm/s), ta cé:
{A.sin(p:—l V2sing=-1 .
=19 =>sinp=——7
A.O).COS(D =7 \/ETtCOS(P =T \/5

tir (2) suy ra: cos¢>0= ¢ = —%, vay phuong trinh dao dong la :

= \/5 sin(mt - g) (cm)

Ap
. A x A
2.47. Chon ddp dan D e A
Dung phuong phép vécto quay (h.2.27) ta cé: A A
A +A,=A. VéiAl=5cmvag,= ~ N
2 Ay 0 v A
A, +A, A VoI A’ =3(cm)vap’ =-— A
— Hinh 2.27

:%1

+A,=A V6iA=32(cm)vag=-

&Ha

= x =32 sin(20t - g) (cm)

2.48. Chon dap dn A
* Tai vi tri can bang ta co;

mg = kAl:(o \/‘ \/_

Phuong trinh dao dong cia vat c6 dang: x = asm((ot+(p).

=10rad/s = IOrad/s
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tai thoi diém truyén van toc cho vat:
x,=1-(,+Al)=2cm vav, =- 20cm/s,

ta co: A=\/ +v_,_"2 (22) 2fcm
: ® 10°

Mat khac, theo dé bai: tai t =0, x,=-+v2 cm va v, <0, ta c6:
' 7
x0=2\/§_sin(p=‘\/§ :>(p——-6— hoéc ——g—

= x=2+/2sin(10t +%’t)‘(cm).

Nhu da biét, vat dao dong diéu hoa theo phuong trinh trén c6 thé dugc
Xem nhu 12 hinh chiéu clia mot chat diém chuyén dong tron déu trén vong
tron ¢6 ban kinh 1a A véi van t6c géc khong
déi . Khi vat di chuyén tt A dén M (tir
242 dén -242) theo chiéu duong thi diém
chuyén dong tron déu di chuyén tir A dén M’
duge mot cung iing véi goc:

n T 27
o = —+—=— (hinh 2.28). Vay thoi gian
A ( ). Vay g
ngan nhat dé vat dao dong tit M dén N la:
o 2n m,
(=22 T,
o 310 15

«

2.49. Clion dap an A
+ Theo dé bai: E,=E,=E2= ;mv '=% Le
.+.

= v = Awcos(ot + ¢) :>% mszzcosz(ml ¢

2 i 1 2 . 2
hay cos* (ot + ¢) = 3 Ha bac ciia phuong trinh, ta c6:

l(] +cos(2wt+2(p))=%:cos(2mt+2(p) =0 :2wt+2<p=(2k+l)g

Goi t, vat, 1a hai nghlem lién ti€p ciia phuong trinh trén, tic 1a tng vdi k
va (k+l) ta co:

ot, + ¢ =2k + 1)% ‘v‘é'mt2+q)= [2(k+1)+1:|§ = ot, —tl)zg,
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. . 2n S X S oo X
Mat khac ta c6: o = T thay vao phuong trinh trén va nhé rang theo dé

bai t, —t,-= :1%(5) , tatinh dugc: T =I%(S) va o = 20 (rad/s).

+ vit c6 van toc bang khong thi x = +1 :> 20t =—g +kn

n  kn . .
hayt=—+—(s) (véik=0,1,2,3...dot>0).
y 40 20()( )

- 2.50. Chon ddp dn C .
a) Bién d¢, chu ki va pha ban déu cua dao dong: ' -
So sanh vé&i phuong trinh dao dong diéu hoa, ta c6: '
X = Asin(ot + ¢)
* Bién d§ A ctia dao déng: A = 4cm
*Chuki: T=2n/w trongdo o =n = T=2n/n=2(s)
* Pha ban dau cta dao dong: @ = n/2 (ad).

2.51: Chon ddp an A

Biéu thirc van téc va gia tbc:

*Vantde: v=x" = wA cos(ot + @) = 4n cos (nt + 1/2) (cm/s)

*Giatde: a=x""=-w’Asin (ot+ o) = -4m’sin(mt + 1/2) (cm/sz)
2.52: Chon ddp dn A

Gia tri cuc dai cta van tdc va gia tbe:

*Vmax] = Ao =4n = 12,56cm/s

* lamax|= ©*A = 47 = 40cm/s®

2.53: Chon ddp an B
a) Khi t =0 vit & vi tri can béng nén xg =0 va Vg = Viay = A®
vay phuong tring dao dong c6 dang: '

x = A sin (ot + @) va v = Aocos(ot + @)

*VIiT=2nw/o» > 0 =21/T =4n
* Xo = SSiI‘l([) =0 ‘
va vp=S5.4n.cosp>0
Vay phuong trinh dao dong la: x = Ssindnt (cm)
b) Khi t = 0 vét cdc VTCB 5cm theo chiéu duong
* Xo = Ssing = 5
va vo = 5.47m cos¢p >0
Vay phuong trinh dao déng la: x = Ssin(4nt + n/2) (cm)

" =>¢=0rad

= ¢ = n/2rad
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¢) Khi t =0 vét ¢ xo = 2,5 cm dang chuyén ddng theo chiéu duong
* Xg = Ssing = 2.5 = @ = n/6rad

R vo = 5.47 cosp >0
Vay phuong trinh dao dong la: x = Ssin(4nt + n/6) (cm)

2.54: Chon dap dn A
Chon truc toa do Ox va chiéu

duong nhu hinth 2.29. R S S \m;;\\\\\\\ N 5
a) Chimg minh chuyén dong cta . . +
A 1a dao dong diéu hoa ! 5 >
* Phan tich: Vat A chiu tic dung 0 X '
tua4 luc (trong luc P, phan luc N, Hinh 2.29

luc dan héi F, va lic dan héi F,

* Xét tai vi tri can bang: ﬁn + FO; =ma=0= F,, =F,
= kAl =k,AlL (1

* Xét tai diém x cdch VTCB mot doan x: F, + E =ma.

Chiéu lén truc Ox ta cé:

F, -F,=ma = k,(Al, -x)- k(Al+x)—ma:> (k,+ k,)x =ma
(k, +k_)x

m

= a=-

»_ (k +k,)

biat o =~ Daz=-0X=x"=2x"+0x=0 )

‘. m
Phuong trinh (2) c6 nghiém la x = Asin(ot + ¢), 1a phuong trinh dao
dong diéu hoa.
Cdch 2: Dung phuong phap dinh luat bao toan co nang ,
Chon h¢ toa do nhu hinh V€, xét hé dang dao dong tai thoi diém t, lic dé
vét M ¢6 toa do x. Chon géc tinh thé nang tai vi tri can ban, ta c6:

Thé nang ctaldo xo I: E, = gz—klx"
Thé nang cia 16 x02: E, = %kzx2

2

A < , 1
bong nang cta vat M: E, = 5 mv-

Conangciahé: E=E, +E,+E, = %(k‘ +k,)x’ +—;—mvZ = const

Vi vat chuyén dong khong ma sat nén co nang cua hé duoc bio toan
Lay viphan hai vétheo t:  (k, + k,))xx” + mvv’ =0
trongdo: x’ =vvav' =a= (k, +k)xv+mva=0=> (k, + k,)x + ma=0
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K +k, .
bat o = —i—k—‘:x"+m'x=0 (1
m

Phuong trinh (1) cé nghiém la x = Asin(ot + @) 1a phuong trinh dao
dong diéu hoa.
b) Tinh chu ki dao dong:

T=2n/0 = ~———2——— thay s6 vaotaco T = 2..18 (s)

2 55: Chon dap an D
Khi tic dung vao vat mot luc F 1am cho né léch khoi vi tri can bang lem,
theo dinh luat Hooke thi luc dan héi xudt hién & hai 10 xo 1a F, va F,"phu
thudc vao do ciing cta 10 xo va do bién dang cua chung.

Ta cé: Fn——kx vi Fr = -k, X

va theo bai ra: k m k
Fofith = (erk)x (1) A0 AR
Chi€u (1) xuéng phuong nam ngang: 0 P
F
(k,+k,) = — = S00N/m  Hinh 2.30
X
Mat khéc theo dinh nghia ta cé:
'k, L, 15
k,=ESA, vak,=ES/l, = —L=2=—=15
' L Tk, 1 1007

vay = k, = 1,5k, thé vao (1) ta c6: k, = 300N/m va k, = 200N/m.

2.56: Chon ddp an B

a) Thoi gian vat chuyén dong tr P dén Q
Bing cich diing dudng tron dudng kinh NM 14y O lam tam. Khi vat dao
dong diéu hoa gilta hai diém MN thi hinh chi€u chuyén dong déu theo
quy dao trén dudng tron tam O. Vi thoi gian vat di tir P-dén Q thi hinh
~ chiéu P’ chuyén dong dugc dén Q. Trong thdi gian do6 goc quay duoc:
QOP’ =230°=60° = 360°/6 vay thdi gian phai quay bang 1/6 chu ki:

t=T/6=1/6(s) )
QP

b) Van té¢ trung binh: v, = = 30cm/s
QP
2.57: Chon dap dn C
Po ciing cia 10 xo 1a: k = F/Al = I0N/m
**Trong chuyén dong quay, vt chiu téc dung .
ctia hai luc (hinh 2.31): )
+Trong luc: P=mg

Hinh 2.31
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+ Luc dan héi ctia 16 xo: [fl = kAl =k(I - 1)) = F =P +f laluc 1am vat

chuyén dong tron déu vi vay: F = m‘E = mQR = mQ*0’A

Mat khac ta co:

|
cosao= — = —— |1 -1j| = .__E__ =2cm
£ k-1, kcosa
=1=22cm
Va theo hinh vé thi: F =Piga = Ptga = mQ’0’A ¢))
Mat khéc ta c6: sino = %—: = O’A = OA sina . 2)

Thay (2) vao (1) ta cé:

P tga = mQ'OA sino = (O’ = me sin -8

m.OA.sina.cosa OA.cosa

' =>Q= =9,53rad/s => n = Q/2n =15 vong /giay

l.cosa

2.58: Chon ddp dan A
Chu ki dao dong cua 16 xo: T =270 =2n \/E

m

* Khi chi co6 m;: T,=2n /}__ ()
m,: .
* Khi chi c6 m,: T,=2n [k 2)
. m,

Khigéncd m,vam,;; T =27 k (3)
m,+m, -
Tur (1) va (2) ta suy ra: L: m oM I ] 4)
T, m, m, T,
Tir (2) va (3) ta suy ta: m tm, S_omptm, -1+ (5
2 kT rn} ml

Thay (4) vao (5) = [T- J :H_njzﬂ =>T= T +T,) =2(s)

T
2.59: Chon ddp dn A

Chu ki dao dong cua con lac: T =2n \/I , Vi vdy ta c6:
’ g

107




+T—2n\/—T—vaT—2n\/: ( J l—'

+ Khi chiéu dai con lac 1a (1, + 1,) thi:

Toon [ith :(Tl] Wb s T = s

g L

2.60. Chon ddp dn A
Chu ki con lac & mat dat 1a: T, = 2n / 1

6docaohla: T,=2=n f f
gh h ’1

vi: g, ( ]: '
R+ h T, R+h

= T, < T, nén dong ho chay cham. S6 dao dong ma con lac chay sai thuc
hién trong mot ngay dém la:

N = —]f— (trong d6 T = 24.3600 = 86000 (s))

h

Thoi gian déng h6 chi sai la: 7" = N.T, = 1AL
h
Vay thdi gian dong ho chay cham la:

A1:=t—t;=1:|l'— R
R+h

| =675 (s)

2.61. Chon dap dn A
Chu ki con lic § nhiétdo t,: T, = 2712\/—

6 nhiétdot,: T, -ZTt\/: 1
[

Véi: 1, —l,(l+lt)val,—l,)(l+7»t)
:>E \/‘1”7" ~(1+M)”’(1+7a,)”-
+ AL,

:'%: 1+ u,/z) (1 -A/2) =1+ A2 -A2=1+(A2)(t, -1,)
2
Vit, >t, va At, va At, rit nho so v6i I nén T, < T, = chay cham hon.
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S6 dao dong ma con ldc thuc hién sai trong 1 ngay dém 1a: N Tl

2

Thoi gian dong hOChl sai la: v —NTI— r% =1 1+——(t }

n
pA

Vay thdi gian dong ho chay cham a: At =1 - U= 47 (s)

2.62. Chon ddp dn A

* Khi khong c6 dién tru&mg: T=T,=2n \/Z = 0,628 (s)
g

* Khi c6 dién truorng vat chiu tic dung ca trong luc P, luc cang day T
va luc dién trudng F=g E.

bat P'=P +F,doPvaF khong ddi nén P’ khong déi, goi P’ 1a trong
luogng biéu kién. Chu ki dao dong diéu hoa clia con lac la:
T =2n\/—]; trong do: g’ :g+£:g+Q_F:
g' m m
+ Trong truong hop g'va E cuing chiéu, ta c6:

o' = g+qE/m =101 m/s* = Toguuan =27 \f_ = 0,625 (s).
gl
+ Trong truong hop g'va E nguoc chiéu, ta cé:
= g - qE/m = TE(nguqc vai P) = 0’631 (S)

2.63. Chon ddp an C :
* Phuong trinh dao dong c6 dang: o = o, sin (ot + 9)
+ (® = 2n/T = S5rad/s)

+ Vi: cosa, = 1 - 2sin ( 2) 0,99

= 1 - 2. (y/2)* =0,99 = «, = 0,14 (rad)

Tir diéu kién ban ddu: t=0, a = oy vav="0

= o = Qg SINQ
0 =cos@
' Vay phuong trinh: a =0, 14sin (5t + 7/2) (rad)

b) Sitc cang cua day ap dung T =mg(3cosa - 2c0s0)

+ Tai vi tri bign: a = oy = T = T,,;, = mgcoso, = 4,9.10°N

+Taivitricinbinga=0=> T= T =mg(3 - 2cosa,) =5.10°N

max
-

( =>0= n/2 rad
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2.64. Chon ddp dn B

Goi 6 Ia thoi gian giita hai 1an trung phiing ké ti€p nhau, theo dé ra:
T.<T/\=08=nT,=(n+ )T, = T, = O =291 (s)
) 0+T, -

1

2.65. chon dap dn A

a) Van toc va luc cang dﬁy T,
+ Chon goc tinh thé nang tai vi tri can bang, dp dung dinh luat bao toan
~CO nang ta c6:

E, = E; = mg(OK) = mg(OH) + (1/2)mv* = v?=2g(OK - OH)

V6i: OK =1 -lcoso, vaQH =1 - lcoso = v = \/2gl(cosa—cosa0) ¢))

+ Xét tai- mot vi tri bat ki, con lac chiu tic dung ctia 2 luc: Trong luc P va
luc ééng day T. Ap dung dinh luat I Newton ta ¢6: P+ T = ma . Chiéu
phuong trinh Ién huéng cta T ta duge: P coso + T = ma, =mv/l = T=

mv/l + mgcosa. = T = m [2g(cosa - cost,) + geosa]

= T = mg[3gcosa - 2cosa,] (2)

* Vitri 1i do géc bang 8" a = 0,1396rad = sin o = o = 0,1396rad
cosa = 1 - /2 = 0,990 va cosa, = cos30° = 0,866

thay vao (1) va (2) ta suy ra: vy = 1,56m/s; va T,s =0,607N

¥ Tai vi tri can bang: o = 0° = v, = 1,637m/s va T, = 0,634N

b) Chu ki dao déng ctia con lic: T= 2n\ﬁ— =2(s)
‘ g

2.66. Chon dap an A
Dao dong diéu hoa c6 dang:
X = Acos(ot + @). (trong d6 ¢ =0va o =2n/T = rad)
* Nang lugng toan phan: ,
= 12mwA?=10* A= L |2E =4,5cm
oY m
* Phuong trinh dao déng: x = 4,5cosnt (cm)
* Luc phuc héi cuc dai: .
Fon=kA=mo’A =4,51"m =4,5. 10.0,01 = 045N

2.67. Chon dap anD
a) Chon méc tinh thé nang tai vi tri can bang: th€ nang ctia hon bi tai vi

tri bién d¢ géc a =30°1a: E, = mgh = mgl(1 - cos30°)

Pong nang ciia hon bi tai vj tri can bang la: E, = %mv‘A

Ap dung dinh luat bag toan co ning:
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E=E,= —;‘-mv2 = mgl(1 - cos30°)

= v* = 2gl(1 - c0s30°) = v = 1,63m/s
b) Vi va cham dan héi va xuyén tam nén dong lugng cuia hé bao toan:
A mv=mv +myV, ) (1)
va dong nang ciing bio toan:
Tmv= Lmvis 1 mv,* (2)
Kéthop()va(2)=> v, = 2.16 m/s va v’ = 0,54 m/s
% Sau va cham, con lic ti€p tuc dao dong v6i van toc V', tai vi tri can
bing v’,..., 40 cao ma né dat dugc trong truong hop nay 1a h’. Ap dung
dinh luat bo toan co nang ta<o: .
: 12
L mvi= mgh’ = mgl(1 - cosa’) = cosa’ = 1 - Y =0,985
2 - 2gl
=’ =0,173 rad = 10° :
¢) Sau va cham, hon bi B chuyén dong du6i tic dung cua trong luc, van
t6c ban ddu theo phuong ngang 1a v, va theo phuong thang dimg bang
khong, xem chuyén dong cuia hon bi gong nhu chuyén dong cua vat ném
ngang & do cao h, ta co: :
Trén truc Ox: x = 2,16t
Trén truc Oy: y = 4,9
Khi bi roi dén san nha thi: y = 0,8m =4,9% = t=0,4s
Diém roi c4ch chan ban: x =2,16.0,4 = 0,86m

2.68. Chon dap an A

a) Chu ki dao dong cua con lic: T=2n \/I
g
+ Khi chua vuéng dinh: T, = 2 \/E =2s
g

+ Khi vuéng dinh: T,=2n \/E =1.4s
. g *

T +T,

Vay T= =1,7(s)

+ Bién do dao dong khi o = 3° = sin a = o = 0,052rad
= Al =1a=0,052m=5,2cm
+ Sau khi con 14c bi vuéng dinh, theo dinh luat bao toan co nang;

E, =B, = mgl(l - casa) = 1/2[mgl(l - cosa)} = o, =2
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= A, =la, = 1.0,052. V2 =3.7cm
¢) Néu thay dinh bang tdm thép tai vi tri can bang, theo bai ra vi va cham
dan hoéi nén sau khi va cham, con lic bat tr0 lai va chi dao dong mot
phia. Vi bdo toan nang luong nén bién dé con lac dat duoc khong thay

d6i (con lac len dén vi tri A). = T = 1/2 T, =1s

2.69. Chon dap dn A .
Theo bai ra ta c6: Chu ki riéng ctia con lic: T, = 1/f,=1s
Chu ki kich thich cta tau: T=1/v = 1/f

Khi vén t6c tau dat 45km/h = 12,5my/s, thi dao dong con lic manh nhit,

nghia la xdy ra cong hudng: f, =
, >T,=T=l/v=1=1=v=125m
Viy chiéu dai dudng ray 1a: 1= 12,5m

2.70. Chon (?dp an A
D) |Voo| = ©A = 62,8cm/s = 0,628m/s = 0,27 (1)
=0’A = 4m/s’ , )

|a

max

= 29 = 2nrad/s.

=0,Im=10cm = T= 22" _ |
T ()]

2) Vat dao dong diéu hoa véi phuong trinh: x = A sin (ot + @)

t=0 X, =—5\/§:A'sin(p :>v5\/2—' = lOsin(p:>sin(p =—__\/Z = @p=- E
Vo =wAcos@ >0 2 4
= ‘x = 10sin (2nt - ?:E) cm.
2.71. Chon dap dan C :
1. Xéc dinh chu ki dao déng caa vat:
. -3
Do cing 10 xo: F=k. Al » k= .- M8 _ 20.107.10 40(N.m")

Al Al 5.107°

Chu ki dao dong: -T= Zn\/E: 27121/0—’1- ~ 0,314 (s)
k 40

Phuong trinh dao dong: x = A sin (ot + Q).

Tai vi tri buéng vat: x = A sin (ot + @) =2 va van t6c tai vi tri budng vat

v=Ao cos (ot + ¢) = 0.
. Tai théi di€m t = 0, hai phuong trinh trén tr& thanh:
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X =Asing :>(p:£VE‘lA=2;0)=£[': L= ;40=20rad/s.
v=Awncos@ 2 T m, 0.1-

Phuong trinh dao dong c6 dang: x = 2 sin (20t + g) (cm)

2. Chu ki cua con lac khi thém m,:

T. = 2n /m%3= mEm
) k T, m,

- Khéi lugng ctia vat treo:
, +m, :
(m, +m,) —1 2 =121 m, +m, = 1,21m,.
ml
- D¢ gian cua 16 xo khi c6 vat nang (m, + m,):
5(m, +m,) 51,21.100
20 20
- Chiéu dai ciia 16 xo & vi tr can bang khi gin thém m.:
I=1,+ Al =25+ 3,03 = 28,03 ~ 28cm.

Al = = 30,3mm = 3,03cm.

2.72: Chon ddp dn A.
1. Phuong trinh dao dong c6 dang: x = Asm (ot + @)

2
Theo dé bai, d6i véi hai dao dong nay, ta cé: © = ?n_ = mirad/s.
V6i dao dong thit nhat: t =0, x,, = A, sing, = A, = lcm — 0, = 2—;‘
Phuong trinh ctia dao dong thit nhat 13: x, = Isin(nt +g) (cm).

boi v6i dao dong thit hai:

A2=\/§ cm; t =0, Xg, = A, sing, = 05 vy, = 0A,cos0 <0 > @, =7
Phuong trinh cla dao dong thi hai 1a: x, =+/3 sin(nt +7) (cm).
2. Tir hinh v& ta c6: A = \[17 +(V3 ) = 2cm;

T A 1 s 2n . 2n

tge- =)= —L=—==tg- 5>@="==x =2sin(nt + =),
g(mz)Az\Egﬁ(p?) ( 3
3. Phuong trinh dao dong tdng hop 1a:

X=X, + X, = Isin(nt + —125) + \/gsin(m+ 1) (cm)
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Bing phép bién d(’)l luong gidc, ta c6: x = 2sin (1t + —23—) (cm).

Két qua tim duogc trung véi ket qua cua phuong phép vecto quay.

2.73. Chon ddp dn B

1. Ap dung dinh luat bao toan co nang dé tim van téc v, clia vat m ngay
trude khi va cham:

mgh = m_zvi_wl = [28h =+/2.10.0,0375 = /0,75 = 0.868m/s (1)

Vi va cham giita hai vat m va M 1a va cham mém nén ngay sau khi va
cham hai vat (m + M) cé cing vén t6¢c v,. Ap dung dinh ludy bao toan
dong luong ta co: ’

v, =0346m/s  (2)

=(m+M)v, > Vv, =
m+M

2. Khi cé them vat m, lic can bang 10 xo bi nén thém mot doan:
Al="T8 = jcm,
k

Nhu vay, & vi tri can bang O,, hé vat dao dong diéu hoa, nam dudi O mot
doan lcm. Phuong trinh dao dong c6 dang Asin (ot + @), Néu chon géc
toa do tai O thi phuong trinh dao dong ciahé vatla:

x = Asin (ot + @) - 10%(m) 4)
Theo dé bai, lic t = 0: x, =0 = Asing - 107 5)
- —2—v, - 3 0.75 = oAcosg;  (6)

. f ’302 = 20rad/s. 7

Tir d6 suy ra: @ Az(sm @ +cos’Q) = 10%.0° + V3

Jol 107 +v: ‘
® V2 2’016 -0,02m=2cm  (8)

()

> A=

Tir (5), (6),va (8) tim dugc: @ = 565 = x =2sin ot + 563) - I(cm)

3. Céc luc tic dung 1én vat m 1a phan luc N trong luc P.
Ap dung dinh luat II newton cho vat m,
N + P ma
Chiéu phuong trinh vécto 1én truc Ox ta c6:
N-P=ma=-mo’x” > N=m [g o’t + 9)]
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_ De trong qud trinh dao dong m khong rdi khoi M thi phai c6:
N20->g=-0 Asm((ot+(p)>0
Suy ra bién d6 dao dong cuc dai A_, cla hai vat:

g-0'A,,,=0 o Amax—— =2,5cm.

2.74. Chon dép 4n D
1. T4n s6 géc dao dong cta dia 1a: o = J_‘I\l;f = 10rad/s.

Phuoﬁg trinh dao dong dia cé dang: x = Asin(wt + @)
Theo dé bai, lict =0, x, = Asm(p =-4 cm; vy= wAcosg = 0.
=>A=dcm; ¢ =- —2—-—> X =4sin(10t - 5) (cm).

2. a) vi sau khi va cham dan héi véi mat dia, vat m duoc giit khong roi

xudng dia nita, nén tin s6 géc: »’ = ‘f% = o =10rad/s.
b) Ngay truée khi va cham vat m ¢é van t6c v dugc tinh theo cong thiic
= /2gh (4p dung dinh luat bao toan co ning). Ngay sau va cham, dia

6 van téc V, vat cé van tdc v'. Ap dung dinh luat bao toan nang luogng
(va cham hoan toan dan hoéi) ta cé:
mv: MV? mv?

mv=MV+mv (1 =—+ 2
(n 5 5 > (2)
Te(hva @) > v= 20V 2M 5o

m+M m+M

- 2

Nz'mg lugng dao dong cta dia dugc bao toan va béng ~k‘;— do dé6 ta cé:

kA' MV' f /
2 kK m+ M

- A’ = 0,082m =8,2cm.
¢) Phuong trinh dao dong clia dia c6 dang: x = A’sin(w’t +)
Theo dé bai lic t =0, x, =0 =A’sing = v,=-V’ = 0’A’cos.
.Tir d6 tim dugc: ¢ = n. Phuong trinh dao dong cia dia:
x = 8,2.sin(10t + 7t) (cm).

115




Chuong I
'SONG COU - SONG GM

I. TOM TAT Li THUYET

1. Pinh nghia: Séng co la cdc dao dong co hoc lan truyén theo thoi gian
trong mot moi trudng vat chat.

2. Cac dai luong dic trung cta song:
’ N y . As o
+ Vdn téc séng 1a van toc truyén pha dao dong (v = A ), trong n16i trudng
t

xac dinh v = const
+ Chu ki va tdn s6: )

Chu ki séng = chu ki dao dong = chu ki clia nguon song

Tin s6 séng = tan s6 dao dong = tan s6 chia nguén séng
+ Buoc song A 1a quang duo‘ng séng truyén dugc trong mot chu ki, bang
khoang cich giita hai diém gan nhit trén cing mot phuo’ng truyén Qong dao
dong cung pha.

A=vl= V/f
+ Bién d¢ song: ’ Ayng = Bugong
. 1 .
+ Ndng luong song: E=E;= ) mw’°A’

*Néu séng truyén trén mot dudng thang: E = const = a = const
*Néu séng truyén trén mot mat phang: E,, ~ l/rM =a~ 1/,

3. Phuong trinh truyen song: la phuong trinh dao dong clia mot phan tir vat
chat khi c6 song truyen t6i.
Gia sir 14y diém A 1am géc, tai A phuong trinh chuyén dong c6 dang:
' u, = acoswt
trong d6 u, 1a li d6 dao dong tai A. Gia sir séng lan truyén tir trdi sang
phai thi tai diém M trén phuong truyén séng, 6 phia truéc A dao dong mudn

hon & A mot khoang thoi gian 1a At = i , phuong trinh chuyén dong la:
| - oX 2m 2nx t x
u,, = acos(ot - —) = acos | — ——— [= acos2m | ———

v T Tv T &

trong d6 A =vT = ltf_ goi 12 buéc séng, T1a chu ki, f1a tan 6.

-

Pai luong: ¢ = 2% goi 1a pha cia séng
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4. Do léch pha: Do lech pha giita hai diém bat ki M va N trong méi trudng
truyén song cdch nguon O lan luot 1a dy, va dy:

d,-d
AQyy =21 M ;
Néu M va N déu ciing ndm trén mot phuong truyén séng (vé€ mot phia):
MN -
Apyn = 2“7

5. Giao thoa cua hai song két hop:
Diéu kién: dé c6 giao thoa phai c6 hai séng két hop va dao dong ciing
phuong. Hai séng két hop la hai séng c6 cuing chu ki (tdn s6) va c¢6 hiéu s6
pha tai méi diém khong phu thudc vao thoi gian.
Phuong trinh dao dong tai mot diém-M céch hai nguén két hop (déng
bo) s, va s, cdc khoang cach d, vad, la: \

a(d, —d ) +d,
s = 2acos[‘—t£d2 4 "JcosZn (l—(—d—'—d—))
x T 2 |
* Dao dong tai M 1a mot dao dong diéu hoa, chu ki T, c6 do léch pha:

d, -d,

Ap =2m

* Bién do dao dong: A = 2a ! COS(E&Z):—dQ) l ,
+ Néu 8 =d, - d, = kA thi bién do dao dong dat cuc dai,
+Néud=d,-d =(k+ % )\ bién d¢ bang O (triét tféu)
* Pha cia dao dong tai M:
Q= %((p, + @) (nita téng do tré pha clia s, va s,)
* 86 cuc dai giao thoa N (hay s bung séng trong khoang céch giita hai

max —

nguén O, va O, la: Ny < §% =N=2n,,+1

* 86 cuc tiéu giao thoa N* hay s6 nit séng c6 trong khoang céch giita hai
nguén O, va O, la: N’ =2n_, '

6..S6ng dimg: 1a séng c6 nhitng diém nut va bung c6 dinh trong khong gian,
n6 la két qua cla su giao thoa clia séng tdi va séng phan xa trén cing mot
phuong. Hay néi cich khic, séng ding Ia két qua clia su giao thoa hai séng
ket hop truyén ngugc chiéu nhau trén ciing mot phuong truyén séng.
* Khoang céch gita hai nit hay 2 bung séng bat ki:

dgs =dy =kA2 (k 1a cdc s6 nguycu,;
= Diéu kién séng dimg khi hai dau c6 dinh (ndt) hay 2 ddu tu do (bung)
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. 1=KkA2 . (k1as6bbséng)
* Khoang céch gitra | niit song va 1 bung séng bat ki:

) dys =2k + 1) A/4 (k 1 s6 nguyén) ,
= Diéu kién dé séng dimg khi 1 ddu c6 dinh (nit séng) va mot ddu tu do
(bung séng) 1=2k+ 1)A/4 (k 12 s6 b6 séng)

7. Séng am 12 séng ca hoc c6 tén s6 trong khoang 16Hz < f < 2.10° Hz
+ Cudng do am I 1a nang luong am truyén qua mot don vi dién tich dat
vudng géc véi phuong truyén 4m trong mot don vi thai gian. ' '

P . 2 ’
I= S (don vi W/m®) va P la cong suét am

+ Mifc cuong do am L;
I
L (B)=lg-— (don vi 12 ben B)
, 0
‘L (dB)= IOIgTI— (dB déxi Ben = 1/10 B)
0
I, = 10"*W/m’ (cudng d6 am chudn)

I1. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG

Cic bai tap trong chuong nay duoc phan thanh 4 dang theo yéu cdu va
noi dung cia dé ra. :
* Tim céc dai luong dic trung cho séng hhu: chu Ki T, t4n s6 f, buéc séng A
khi biét do léch pha A@ hodc quang trinh d,, d,. '
* Lap phuong trinh séng tai mot diém bat ki trén phuong truyén séng
* X4c dinh bién do cuc dai, cuc ti€u trong trudng giao thoa.
* X4c dinh van téc, chiéu dai hoac s6 niit hoac bung song khi c6 séng dimg.

D& giki duoc cdc bai tap nay ta cdn ndm ving cdc cong thic lien hé
2zd A

; F .
giita cdc dai luong nhu: A = vT = l; Ap="—;1=kZ ; v= |— . roiy
f A 2 H

-~

thudc bai toan cu thé dé giai.

'B. PHAN LOAI CAC BAI TOAN
LOAII - XAC BINH CAC DAI LUUNG BAC TRUNG CUA SONG

" Van téc truyén séng, budc séng, chu Ki, tdn s6 va do léch pha giita hai
diém trén phuong truyén séng... cic cong thic tinh nhanh:
a. Lién he giira van t6c truyén séng, bude séng, chu Ki, tan so.
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k=vT=X
f

b. Do léch pha giita ‘hai diém trén phuong truyén séng:
d .
Agp= 2’; (véi d = |d, - dy)
o Ap =2kn: Hai diém dao dong cung pha
e A@ = (2k + 1)m; Hai diém dao dong nguoc pha

Thidu 1.

Trén mot soi day dan hoi cang ngang c6 song dimg, M 1a mot bung
séng con N la mot niit song Biét rang trong khoang MN c6 3 bung song
Cho MN = 63cm, tn s cua song f = 20(Hz). Xac dinh buoc song va van toc
truyén song trén day dan hoi dé:

Chon dap 4n PUNG:

A. A=36cm;v=72(m/s); B.A=3,6cm;v=72(m/s)

C. A =36cm; v="72 (m/s); D. A =3,6cm; v=7,2 (m/s)

Huéng dan giai
* Budgc séng: :
Do mot ddu 1a bumg song mot dau 1a niit séng nén:
MN=1=2k + 1)-— = kx+%

Thay 1 = 63cm va k = 3 vao, ta dugc: 63 = (2.3 +1)% = A =36cm

* Van toc truyén song:
v=Af=36.20=720 (Cm/s) 7,2 (m/s)
.Chon dap dn A~

Thi du 2.

Hai nguon song A va B cach nhau mot khoang 1 = 50mm dao dong
trén mat thodng cia mot chat 16ng theo cung mét phuong trinh:

X = 5sin100mt (mm)

Xét vé mot ph1a dudng trung truc ciia AB, ta thady gon séng bac k d1
qua diém M c6 hiéu s6 MA - MB = 35mm.

a. Tim budc séng A va van téc truyén song trén mat chat 1ong. Gon
séng bac k 1a cuc dai (16i) hay cuc tiéu (ding yén)?

b. Diém dao dong ngugc pha gan nhit véi ngudn dao dong nam. trén
dudng trung truc cha AB cdch nguén A bao nhiéu ?

Tim két luan PUNG

A.a. A= 1(mm); v=5(cm/s); k=1,5ding yén: b.d_, =35 (cm)
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B.a. A = 10(mm); v=50(cm/s); k =1 cuc dai: b.d_, =35 (cm)
C.a. A = 10(mm); v = 5(cm/s); k = 1,5 dimg yén: b.d_,, = 3.5 (cm)
D. a. A = 10(mm); v = 50(cm/s); k = 1,5 dimg yeén: b. d,,,, = 35 (cm)

Huéng dan giai. ,

1. Tim budc séng (1), van téc truyén séng (v) va bac van k:

Vi: MA -MB =kA =15mm va M’A -M’B=(k + 2)A =35mm
= 2X =20 = A = 10mm va v = Af = 10.50 = 500mm/s = 50cm/s

k= % = %% =1,5 Vay van la cuc tiéu giao thoa (ding yén).

2. Tim d,,,,. Phuong trinh dao dong téng hop tai diém M bat ki 1a:
d, +d, ) .

Xy = 2acosn(d' ;dg )sin(c)t -n

Véi diém M ndm trén dudng trung truc, ta cé:
d, =d2=dv21phaq),\,,=—2kid

- Hiéu pha dao dong tai M va dao dong ctia nguén (A va B):

A(p=2%d=(2k+l)n :>d=(k+%)kv(xid>aﬂ=250m
, dodé:k+—l->§=2,5:>k>2.
2710

vik 12 s6 nguyén, nénk,_, =3vad_ = (3 +%).10 =35cm

Chon ddp dn D
LOAI2 BAI TOAN LAP PHUUNG TRINH SONG

Phuong trinh dao dong tai A: u = asinot
= tai M cdch A mot doan bang d, c¢6 phuong trinh séng:

. 27d,
uy = asin(ot + —-). A M
* X4c dinh bién d6 cuc dai cla séng: e A
aséng = add()ng
(g s . 2z
* Xéc dinh tin s6 dao dong ©: ® =2nf= ?;
* Xdc dinh phadaodongp: ¢ = 2—;:1(.
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Thidu 1
Mot day dan héi rat dai nim ngang c6 diém diu A budc vao mot diém
dao dong véi bién do 4cm va chu ki T = 2s. Phuong dao dong vuong goc voi
soi day, van téc truyén séng bién ddng doc sqgi day 1a 4m/s .
a) Viét phuong trinh dao dong ctia di€ém A '
b) Viét phuorig trinh dao dong cua céc diém trén day céch A nhimg doan
2/3m; 2m; 4m. So sdnh cédc dao dong cua ching véi dao dong tai A
c¢) Tinh buédc song trén day va quang dudng séng truyén trong 2s.
Tim két luan DUNG trong cdc két luan sau:
A. u, = 4sin(nt + 1/2) (cm); u,, = 4sin(nt - 2nd/VT); A = 8m; s =8m
B. u, = 4sin(nt - 7/2) (cm); u,, = 4sin(nt - 2nd/VT); A =8m; s = 8m
C. u, = 4sinnt (cm); u,, = 4sin(nt + 2nd/VT); A = 8m; s = 8m
D. u, = 4sinnt (cm); u,, = 4sin(nt - 2nd/vT); A = 8m; s = 8m
Huéng dan giai
a) Chon gdc thai gian khi A qua vi tri can béng theo chiéu duong, phuong
trinh dao dong cua A c6'dang: u, = asin2nt/T = 4sinnt (cm)
b) Phuong trinh dao dong tai mot diém M céch A bang d la:
u,, = 4sin(xnt - 2nd/A) = 4sin(nt - 2nd/vT)
Thay céc gia tri cia d vao ta c6:
ul = 4sin(nt - 27.2/3.4.2) = 4sin(nt - 71/6) (cm)
= 4sin(nt - 21.2/2.4) = 4sin(nt - 7/2) (cm)
u3 = 4sin(nt - 21.4/2.4) = 4sin(nt — ) (cm)
Ba dao dong trén c6 ciing bién d6 va tan s6 véi A nhung dao dong 1 tré pha
7/6 so v6i A, con u, vubng pha so véi A va u, nguoc so voi A.
a) Budc séng trén day la: A =vI =4.2=8m
b) Quing dudng séng lan truyén trong 2s: s =vt=4.2=8m
Chon dap an D

Thi du 2.

' Trén bé mat cia mot chat long ¢6 hai nguon phét song O, va O, thuc
hién c4c dao dong diéu hoa ciing tan s6 f, cing bién d6 a va cing phd ban
dau bang 0, theo' phuong vuong gbéc véi chat long. Coi bién d6 cla cdc
nguén O, va O, gl t6i mot diém bat ki trén mat chat long déu bang bién do
dao dong a clia nguon.

a) Lap phuong trinh dao dong tai mot diém M bat ki trén mat chat long 1an
luogt cach O, va O, nhitng doan d,va d,. X4c dinh di€m c6 bién do cuc da1 va
diém cé bxen do bang 0
b) Tim bién d6, pha ban ddu tai diém M,. Biét d, = 2,45cm; d, = 2,6lcm
va bién do dao dong tai hai nguén O,,0,1a a = 2mm va A = 0,24cm.

Chon két qua DUNG trong céc két qua sau:
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A a uM=2acosﬁd_:k-ﬂ { ot ditd) d>] Ad =Kk;d,-d, = (2k+ DA2

b. Xpae =2 mm; @ = 217,
B.a. u, = 2COS(‘L<_’|_>Sm[m_ (d, +d, )J Ad =kA; d, - d, = (2k + DA/2
A

b. X =2mm; @ =-217
C.a uy= 2aCOSMSin[ L +d) ,Ad Ki: d, - d, = (2k + DA2
A

b. Xy = 0,2 mm; ¢ = 217

D.a. uy= 2%05@3—):(1—)sm[mt n

J Ad =kA: d, -d, = 2k + DA
b. Xy =2 mm; @ =217

Hudng dan giai
a. Tainguén O, va O,, biéu thitc séng 1a:  u, = u, = asinot
* Phuong trinh séng tai M do O, gui 16i 1a: u,,, = asin(wt - 27nd,/A)
* Phuong trinh séng tai M do O, gt t6i 1a: u,,, = asin(ot - 21d,/A)
=> Phuong trinh dao dong tai M sé la:

Uy = Uy + Uy = asin(ot - 2nd /A) + asin(ot - 2rd,/A)

= 2acos—*——12 m(d, ') [cot n(d'+d2)}
A A

* Bién d6 dao dong: x,, = 2a cos@ :>'xm =2a

nghia 12 khi: cos M2 =d) _ 4y (d, -d,) =kA
A

Nhing di€m c6 hiéu quang trinh bing mot s& nguyén 14n budc soéng (kA)
* Biendo =0 khi:cosﬁ(gzl__dl)'z cos(2k +1)m/2 = d, - d, = (2k + A2

Nhﬁ'hg diém c6 hiéu quang trinh bang mot s§ 1& nita budc song.
b. Bién d6 va pha ban ddu tai M,

n(d, —d,) (2,61-2,45)

=2 (mm)

X, = 2acos =2.2. cos
0,24
Pha ban dau: —ﬂgé;—d') =-2ln o

Chon dap dn A



LOAI 3 HIEN TUONG GIAO THOA SONG

a. Xdc dinh bién do tai M trong ving giao

thoa: . A M

d, —d, ' <

Xpm= 2aCOST
* Bien do cuc dai: tai cdc vi tri thoa man: d, - d, =kA
. e e 1
* Bién do cuc tiéu: tai cdc vi tri thod man: d, - d, = k+ 3 A

Trong trudng hop diém M nam giita hai nguon A va B thi:
|d,-d,|<AB=a>-a<kr<a

* Khi d6 néu M 1a diém c6 bién do cuc dai thi:
d,-d,=kA & -a<kr<a

tir d6 ta xé4c dinh duge k, tng véi mot gid tri cha k ta ¢6 mot diém bién do

cuc dai. S6 diém c6 bién do cuc dai da bao gom ca A va B:

* Néu M c6 bien do cuc tiéu thi: d, - d,=(k + %)X@-aﬁ(k+ %)Sa

. ting véi mi gié tri clia k ta c6 mot diém c6 bién do cuc tiéu.

-

Thidu 1.

Trong thi nghiém vé giao thoa séng trén mat chat 16ng, hai nguén két
hop S,S, cach nhau 10cm, dao dong véi bude séng A = 2cm. SO diém dao
dong cuc dai, s6 diém dao dong cuc tiéu quan sat dugc trén mat chat long va

vi trf céc diém cyc dai trén doan S,S, c6 thé 1a:
A -5<k<5@gidtri);-112<k<9/2 (10 gia tri);
. d,=5,6,7,2,1(cm)
B.-5<k<5(9gidtr); - 10/2 <k <4/2 (8 gid tri);
d,=5,6,7, 2,1(cm)
C.-5<k<5(9gidtri); - 12/2 <k < 10/2 (12 gid tri);
d, =567, 2,1 (cm)
D.-4<k<4(7gidtr); - 11/2<k <9/2 (10 gid tri);
d,=5,6.7, 2,1 (cm)
Chon phuong 4n tra 15i DﬁN(.}:

Huéng dan giai :
asS6 diém dao dong cuc dai, cuc tiéu..
* S6 diém duo déng cuc dai
Lay M 1a mot diém dao dong cuc dai nam trén S,S,, ta co:

d +d,=SS;vad,~d, =k\ =d,=5S,/2+kA2>0

Mat khac vid, <S,8, = 0<S8S,/2+kM2<SS, =~ S,S,/A <k < S;S,/h

= -10R<k<102 =-5<k<5
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€6 9 gid tri thoa man cong thiic trén:
(k=0k=2L k=12 k=43; k = +4)
* 86 diém dao dong cuc tién.

Xét M 1a diém c6 dao dong cuc tiéu trong S, S, , ta cé:
d+d,=§5,vad,-d, =2k + DA/2 =d,=5S,/2+ 2k + DA/4 >0
0<8,S/2+(2k+ DAM4<SS, = -SS/A-1/2<k<S,S,/h + 1/2
=>-5-12<k<5-12 =-11/2<k <92
C6 10 gid tri thoa man: (k =0; k = +1; k = +2; k = +3; k = +4, k =-5)

b. Vi tri cdc dao dong cuc dai, ta cé:
d=S5S,/2+kA2=5+kv6ik=0,1,2,3,4,-1,-2,-3,-4
ing v6i &, =5,6,7, 2, 1 (cm) khoang cich giita 2 diém dao dong cuc dai
lién ti€p cdch nhau: lcm = A/2
Chon ddp dan A

Thidu 2.
Hai vién bi nhé & cich nhau 16cm dao dong diéu hoa véi tan s6 f =
I5Hz theo phuong thang ding cung lién ti€p dap vao mat nuée va ciing
xudng t6i d sau 2,0cm tai hai diém A va B. Van t6c truyén séng & mat nude
1a v = 0,30m/s. X4c dinh bién do dao dong clia nuéc & cac diém M, N, P
nam trén dudng AB v6i AM = 4cm, AN = 8cm va AP = 12,5cm.
Chon ddp 4n PUNG:
A Ay=0cm; A,=0cm; A, =4,0cm;
B.Ay=20cm; Ay =20cm; A,=0cm
C.Ay=40cm; Ay =40cm; A,=0cm
D.Ay=40cm; A,=0cm; A;,=0cm

Huéng dan gidi

Hai dao dong & A va B ¢6 ciing phuong thdng ding, ciing bién do a
duge truyén di trén mat nudc tao thanh 2 séng ngang c6 thé giao thoa véi
nhau do 2 nguén ¢6 cing tin $6 va ciing pha.

Budc séng clia mdi séng 1a A = v/f = 0,30/15 = 0,02m = 2cm

Hiéu khoang cich [BM - AM| = 12 -4 = §cm = 4),

Hiéu khoang cach BN - AM| =8 -8 =0cm = 0. A

Céc di€m M va N c6 hiéu khoang ch’t6i A va B bang 0 hay mot s6
nguyén lan budc séng thi 2 dao dong & M va N cung pha nén nuéc dao dong
voibiéndo Ay =Ay=2a=2.2=4cm . o

Hiéu khoang cach [BP - AP| = 13,5 - 12,5| = 9cm = 4,5\
Hiéu khodng cdch tir N t6i 2 ngudn bang ban nguyén 1an budc séng thi 2
dao dong t6i dé nguoc pha nén nuéc & P khong chuyén dong: A, = 0.

Chon dap an C :
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LOAL 4 CAC BAI TOAN VE SONG AM - SONG DUNG

a. Xét trudng hop hai dau hai niit (séng dimg véi vat can ¢6 dinh), chiéu

A . Vo F
dai day dugc tinh: l=k—= viiA=—-vav=|—
' 2 f Vu
k 1a s6 mii trén day: F 1 luc cang day va p kh6i luong cua 1m day.
Ta cé: s0 mui = s6 bung =k

soniat =k +1
b. Trudng hop séng dirng c6 mot ddu 12 bung va mot dau 1a nit (vat can tu
do), chiéu dai day derc xdac dinh:

l—k—?j+z°:>sobung—sonul k+1 (k s6 miinguyén)

Thidu 1.
Mot day dan c6 chiéu dai 1 = 0,5m, biét van téc truyén séng trén day la
v =435m/s
a) Tinh tan s6 &m co ban ma day dan phat ra
b) Néu dat ngén tay vao diém cich mot ddu day khoang bang 1/3 thi &m
phdt ra c6 tan s6 bao nhiéu.
Tim két qui DUNG trong céc két qué sau:
A.f=435Hz, f =625,5Hz B.A.f=435Hz;, f=625Hz
C.A.f=435Hz £ =6255Hz D.A.f=435Hz; £ =6255Hz -

Huéng dan giai
a) Tan s6 am co ban cua day dan.
* Vi day dan bi c6 dinh hai ddu nén hai di€ém nay 1a hai ndt trén séng dimg
¢6 budc séng 16n nhat bang: 21l = A =21=1m.
Séng nay ting véi Am co ban cé tan s6: f=v/A =435Hz
b) Khi dat ngén tay mot diém ndo do thi diém dé tro thanh nit, ta c6:
I’ =1- 1/3 =21/3, vdy am phit ra c6 tan so:
f = v/21=3.435/2.1 =625,5 Hz
Chon dap an C

Thi du 2

Dau A cua moi 10 xo dai treo théng diing dao dong theo phuong thang
diing véi tan s6 f = 400Hz, ddu dudi cia 1o xo tha tu do. Sau mot thdi gian,
ngudi ta thiy c6 mot so vong 10 xo dimg yén & cdc diém céich déu nhau
40,0cm con dau dudi 10 xo dao dong rat manh.

1. Néu 10 xo c6 chiéu dai tu nhién 12 1 = 100cm thi sé thiy duoc bao
.nhiéu viing 10 xo ding yén va bao nhiéu viing dao dong manh nhat.
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2. Néu déu dudi 16 xo dugc giir c6 dinh va vin cé do dai | thi thdy xuat
hién séng dimg khi du trén dao dong véi céc tdn s6 nao ?
A. 1) C6 4 niit va 4 bung 2) f =k.320Hz.
B. 1) C6 2 mit va 2 bung 2) £ =k.80Hz
€. 1) C6 3 niit va 2 bung 2) £ =k.160Hz
D. l) C6 3 niit va 3 bung 2) f =k.160Hz

Hudng dan glal
1. C4c vong 10 xo diing yén la cdc nit va cdc vong 10 xo dao dong manh nhat
la cdc bung cua séng dimg. Khoang cich giita 2 niit ké nhau bang nira séng
A vi bang chiéu dai cia mot mui: A/2 = 40,0cm.
Doc theo 16 xo dai 1 = 100cm cé:
100/40,0 = 2,5.1/2 = ¢6 3 niit va 3 bung
2. Vil khong déi, luc cang khong déi nén van téc truyén séng trén 16 xo vin
la: v =A.f=2.0,4.400 = 320 m/s.
Khi 10 xo0 ¢6 2 dau c6 dinh thi 2 ddu 12 2 niit cla séng dimg, néu chiéu dai |
bing mot s6 nguyén lan nira buéc séng.
I1=kA2=kv2f = =kv/21=k.320/2.1 =k. 160Hz
Chon dap an D

C. BAI TAP LUYEN TAP

3.1. Nguén phit séng S trén mat nude tao dao dong véi tan s6 f = 100Hz gay
ra cac séng c6 bién do a = 0.4cm. Biét khoang cach giita 7 gon 16i (bung
. s6ng) lién ti€p la 3cm. Van téc truyén séng trén mit nuée 1a bao nhiéu?

Chon dép én PUNG:
A.v=25cm/s; B. v=50cm/s;
C. v=100 cm/s; D. v=150 cm/s;

3.2. Khoang cich giita hai bung séng nuéc trén mat hé biang 9m. Séng lan
truyén véi van toc bang bao.nhiéu, néu trong thdi gian | phiit séng
dap vao b 6 1an?
Chon dép 4n PUNG
A. v=09m/s; ‘B. v=2/3m/s
C.v=32m/s; D. v =0,54m/s

3.3. Dau A clia mot day dan héi dao dong theo phuong thing ditng véi chu
ki T = 10s. Biét van téc truyén séng trén day 1a v = 0,2 m/s, khoang cdch
giita hai diém gdn nhau nhat dao dong nguoc pha I bao nhiéu?

Chon ddp 4n DUNG
A.d=1m; : B.d=1,5m;
C. d=2m; D.d= 2,5m.
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3. 4. Ngudi ta tao ra séng dimg tir mot thanh vat liéu bi gan chat vao hai
diém K va L (hinh3.1). Budc séng

ctia séng d6 bing bao nhiéu? h K L %
Chon dép 4n DUNG ’ fedOm gy 20m

A. A= 20m; B. A =40m; Hinh 3.1

C. A =60m; D. A= 120m.

. 3.5. S6ng dimg dugc hinh thanh béi:

A.Su glao thao ctia hai séng két hop

B. Su tong hop trong khong gian cla hai hay nhiéu song ket hop

C. Su giao thoa ctia mot séng t6i va qong phan xa ctia né cung truyén’
theo mot phuo‘ng

'D. Su giao thoa clia mot séng tGi va song phan xa clia né cung truyén
khéac phuong.

Chon phuong én tra 16i DUNG

q.l
¢

4
L

3.6. Hai ngudn dao dong duoc goi 12 hai nguén két hop, khi ching dao dong:
Chon dép 4n PUNG
A. Cung bién do va cung tén so.
B. Cung tan s6 va nguoc pha.
C. Cung bién do nhung khéc tan so.
D. Cing tin s6 va cung pha.

3.7. Thi nghiém giao thoa séng trén mat chat 16ng vé6i hai ngudn séng ket

hop S, va S,. Goi A 1a budc song, d, va d, 1an luot 1a khoang cdch tir diém
M dén cic nguén S, va S,. Diém M dlmg yén, khi:

A |d + d21=n§;n=0,1,2,... -

B. ‘d,+ dz‘ -%ng;n=0, 1, 2,...

=0, 1, 2,..
. D |dl +d, l =nA;n=0,1,2,..
Chon dip 4n PUNG
3.8. Thuc hién thi nghiém giao thoa s6ng trén mat chat 16ng vé6i hai nguon
séng két hop S, va S,. Goi A 1a buéc séng, d, va d, 1an lugt 1a khoang

céch tir diém M dén cdc ngudn S, va S,. Dlem M dao dong véi bién do
16n nhat, khi:
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A ldy +dy|=@2n+ 1)§;n=0, 12,

B.|d, - d,| =(2n+ ])%;n=0, 1.2

C. !d, + d, | =nA;n=0,1,2,..
D. [d, - d, | =nA;n=0,1,2,.
Chon dip 4n PUNG

3.9. Khi xay ra hién tugng giao thoa séng nudc véi hai nguén két hgp S, va
S.. nhitng diém niam trén dudng trung truc sé:
A Dao dong v6i bién do bé nhat.
B. Dao dong véi bién do c6 gid tri trung binh.
C. Dao dong véi bién do 16n nhat.
D. bing yén, khong dao dong.
Chon dap 4n DPUNG

3.10. Am séc 1a mot dac tinh sinh 1i cia 4am duoc hinh thanh dua vio céc dac
tinh ctia am 1a:

Chon dép an PUNG
A. Bién d¢ va tin s6; B. T4n s6 va budc séng
C. Bién do va budc séng; D. Cudng do va tan s6

3.11. Hién tugng Doppler néi vé hién tugng gi ?
Chon cau tra 16i DUNG
A.Giao thoa clia cdc séng am.
B. Thay déi téc do lan truyén ciia séng khi chuyén tir mot moi trudong
nay sang mot moi trudong khac;
C. Thay déi tan s6 clia nguén am thanh.
D. Nhiéu xa ctia séng am 1én cdc vat thé nho.

3.12. Mot nguén am tién lai gin ngudi quan sét véi van téc khong déi. Hién

tugng Doppler bi€u hién trén co s nao?.
Chon cau tra 16i DUNG

A.Ngudi quan sat s& thu dugc am thanh véi tan sd thap hon so véi tan s6
thuc clia nguon.

B. Nguoi quan sit sé thu duge am thanh vdi tan sé cao hon so véi tan s6
thuc cua ngudn. .

C. Ngudi quan sat thu duoc am thanh 16n hon trong qua trinh nguén tién
lai gan.
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D.Tén s6 am thanh thu dugc phu thudc vao khoang cdch tir nguén dén
nguol quan sat.

3.13. Mot 6ng duge bit mot ddu cho ta mot Am co ban ¢6 tdn s6 bang f. Sau
“khi bo dau bit di, tan s6 cia am co ban phit ra sé nhu thé nan?

Chon cau tra 16 PUNG
A. Van nhu truée d6; - B. Tang lén gdp hai lan;
C. Tang lén gap bon lan; D. Giam xuéng hai lan.

3.14. Trong khong khi. séng am lan t*uyen nhu th€ nao va cac phan tir khong

khi chuyén dong ra sao?
Chon cau tra 16i DUNG

A. Séng am lan truyén theo chuyén dong déu va cic phan tir khong khi
dao dong vuong goc voi phuong truyén séng.

B. Séng am lan truyén theo chuyén dong cham dan déu, con cédc phin tir
khong khi thuc hién dao dong diéu hoa.

C. Séng am lan truyén véi van t6c khong déi va cac phan tir khong khi
dao dong diéu hoa song song v6i phuong truyén séng.

D. S6ng am lan truyén theo chuyen dong cham dan déu va céc phan tur
khong khi thuc hién dao dong tat dan.

3.15. Khi 4m thanh truyen tr khong khi vao nudc, budc song va tan s6 cla
am thanh cé thay ddi hay khéng?
A. Tan s6 thay déi, nhung budc séng thi khong.
B. Ca hai dai lugng déu khong thay déi.

C. Ca hai dai luong déu thay déi. .
D. Budc séng thay ddi, nhung tdn sé thi khong.
Chon cau tra 161 DPUNG

3.16. Trong khong khi, 10ai doi phét ra am thanh cé buéc séng ngan nhat
bing 0,33m. Tén s6 cha séng nay bing bao nhiéu?
Chor dap an DUNG
A.Gan 10%"; B.Gan 10°s"; C.Gin 10%™"; D.Gan 10°s™.

3.17. Trong thép, s6ng 4m lan truyén véi van téc S000m/s. Néu hai diém gin
nh'{it,_tz_li dé6 cic pha clia séng khdc nhau mét géc n/2, cach nhau mot
khoéng bang 1m, thi tin s6 cha séng d6 bing bao nhiéu?

Chon dip 4n PUNG
A.10'Hz  B.5000Hz C.2500Hz  D. 1250 Hz.
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3.18. Tim cau phat biéu DPUNG trong s6 cic cau duai day:

A. Séng ngang 12 séng c¢6 phuong dao dong nam ngang. Céc phan tur cua
mot truorng vat chat vira dao dong ngang vita chuyén dong véi van t6c
truyén song.

B. Ning luong cla séng truyén trén day trong trudng hdp khong bi mat
nang luong, ti 1& véi binh phuong bién do song va ti 1& nghich véi
khodng cich dén ngudn phét séng.

C. Buéc séng dugc tinh bai cong thicc: A = v/f, dugc do bang khoang
cich giita hai diém c6 ly do bang 0 ké nhau.

D. Nhitng diém ciing nam trén mot phu'omg truyén soéng o cich nhau 2.5
1an budc séng thi dao dong nguge pha véi nhau, nhanh chim hon nhau
vé thoi gian 1a 2,5 lan chu ki.

3.19. Tim cau phat biéu SAl trong $6 cic cau dudi day:

A. Mitc cudng d6 am L(B) la logarit thap phan cta ti s6 cudng do 4m [ va
cuong do am chudn 1, (L(B) = 1g (I/ ;) va L(dB) = 10lg(l/ 1,))

B. Miic cudng do am cuc tiéu ma tai nhan biét duoc goi la ngudng nghe.
Miic cudng am cuc dai ma tai chiu dung dugc goi 1a ngudng dau.

C. Céc nhac cu phdt ra cing mot am co ban kém theo cdc hoa am thi gay
ra cam gmc am c6 do cao xdc dinh nhung cé 4m sic khéc nhau vi méi
nhac cu ¢é cu tao cong hudng véi cic am c6 tan s6 xdac dinh.

D. Am Lu phat ra boi dan ghi ta dién ¢ nha va am D6 phit ra bai sdo o
trong phong 1 hai am khdc nhau vé tin s6, vé bién do am co ban va vé
" dang dudng biéu dién su bién thién ly do theo thoi gian.

© 3.20. Mot ngudi ngdi trén thuyén thdy thuyén dap dénh 1én xudng tai cho 15
1an trong thoi gian 30s va thay khoang cdch giita 4 dinh séng lién ti€p

nhau binig 18m. Xdc dinh van toc truyén séng: ~  *
Chon ddp 4n DUNG
A.v=12m/s; B.v=4,5m/s; . a

C.v=225m/s: D.v=3m/s

b

3.21. Mot ‘day cao su mém rdt dai cang ¢

thing nim ngang ¢6 ddu A dao dong

- diéu hoa vdi tan s6 f = 0,50Hz va bién d—

. do a=5,0cm (hinh 3.2). : :
1. Viét phuo’ng trinh dao dong cua A Hinh 3.2
véi goc thoi gian to =0 la lic A quay vi tri can bang theo. chleu duong.
2. Pha-dao dong clia A truyen doc theo day véi van t6c v = 5,0m/s. Viét
phuong trinh dao dong ctia diém B & cidch A mot doand =5, Om.
3. ang cua soi day tai thoi diém t, = 1,5s nhu & truong hop a. b. c.
hay d cua hinh 3.2.
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Chon dip 4n DPUNG
A. 1) X, =0,05sin (5t + 1/2).
2) X = - 0,05c0s 47t (B dao dong nhanh pha nt/2 so véi A)
3)Hinh b
B. 1) X, =0,05 sin 4nt.
2) X = 0,05sin nt (B dao dong clng pha véi A)
3) lﬁnh d.
C. H X, =-0,05sin mt
2y X,= () 05sin mt (B dao dong nglmc pha véi A)
3) Hmh c.
D.1) X, =0,05sin 7tt
2) X = -0,05 sinmt (B dao dong nguoc pha so voi A)
3) Hmh a.

3.22. Tim nhan xét DUNG trong s céc cau dudi day: Cho v la van téc
truyén séng; T chu ki dao dong; f tdn s& dao dong, k s6 nguyén, thi:

A. Su chong chap cia s6ng t6i va song phan xa trén mot day dan tao ra
trén day 6 nhiing diém ndt ding yén. Giita hai diém niit ké nhau cé
mot diém bung 12 diém dao dong cuc dai. S5 nuit dung bang s6 bung

B. Mot diém O tai mat nudc dao dong diéu hoa tao ra cac gon 16i va gon
lom c6 dang céc dudng tron tam O. DPinh cic gon 16i l1a céc diém cé
ly d6 cuc dai nén & cich O mot khoéng R =k.v.T.

- C. bat mot am thoa dao dong véi tan s6 f tai miéng mot ong tru dai trong
c6 pittong. Am nghe thily s& cuc dai khi chiu dai cta cot khi trong

A= kv
onglal= 5

D. Hai diém A va B tai mat nuéc dao dong diéu hoa cung tan s6 f va

cung pha s€ tao ra cic gon 16i xen k& vdi cic gon 16m cé dang cic

“nhanh hypebol. Diém M v6i MA - MB = % 12 diém & gon 16i.

3.23. Hai vién bi nho & cach nhau 16cm dao dong diéu hoa véi tin s6 f =
15Hz theo phuong thing diing cung lién txep dap vao mat nudc va ciing
xuong téi do sau 2,0cm tai hai diém A va B. Van téc truyen song & mat
nudc la v = 0,30m/s. Xdc dinh bién do dao dong ctia nudc & cic diém M,
N, P nam trén dudng AB c6 cic khoang cach: .

A AM =4cm, AN =8cm va AP = 12,5cm.
Chon dip dn DUNQ _ ' .
A Ay=0cm; Ay =0cm; A, =40cm;
B.A,;=20cm; Ay=20cm; A, =0cm
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C.A,=40cm; Ay=40cm; A,=0cm
D.Ay=40cm; Ay=0cm; A, =0cm

3.24. Mot 16 xo 6ng dai 1,.2m c6 dau trén gin vao mot nhanh cua am thoa,
diu duéi treo vao mot qua can nang 600g Dao dong ctia am thoa dugc
duy tri bing mot nam cham dién c¢6 tan s6 50Hz. Khi d6 trén day c6 mot
hé séng ditng va trén 1d xo chi c6 mot nhém vong dao dong véi bién do
cuc dai.

a. Tinh van téc truyén séng trén 10 xo.

b. D& trén 10 xo ¢6 nhitng nhém vong day dao dong véi bién do cuc
dai nifa, phai thay qua can bing qua can méi c6 khéi luong bao nhiéu?.

Chon dép 4n DUNG: .

A.a)v=12m/s,b)m’ Og: B.a) v=120m/s, by m

=15 150g.
C.a) v=12m/s, b) m’ = 15g; D.a) v=120m/s, b) m

15¢

3.25. Mot day dan dai 1 =0, 6m dugc kich thich phat ra am Lu c6 tan s6 f =
220Hz v&i 4 nit séng. dimg. Xdc dmh van toc truyén song trén day.

Chon dip 4n DPUNG
A.v=44m/s . B. v=88m/s -
C. v =66m/s D v =550m/s

3.26. Sau khi bop co sting 9,1s ngu’on ban nghe thdy tiéng né thi hai gay ra
do su phan xa am tir vich nii & cdch xa minh 15000m. Liic d6 c6 gi6
thdi theo phuong truyén am (van tdc truyén am trong khong khi yén tinh
1a v> = 330m/s). X4c dinh van t6c v cua gié (biét v < V).

Chon dép 4n DPUNG
A.v=0,33m/s B.v=10,4m/s
C.v=160m/s D. v =108,8m/s

3.27. Mot day dan héi ndm ngang c6 diém diu A dao dong theo phucmg
thing dimg véi bién do a = 5 cm, chu ki T = 0,5 s, van téc truyén séng
v =40 cm/s. Phucng trinh dao dong tai A va tai mot diém M cich A mét
khoang 50cm va nhiing diém dao dong cling pha véi A s la:

A. u, = Ssindnt(cm); u,, = Ssindnt(cm); ‘ d =20k
B. u, = Ssin(4nt + 7t/2) (cm); uy, = Ssindnt(cm); d =20k
C. u, = Ssindnt(cm); uy, = Ssin(4nt + 7/2) (cm); d =20k
D.u, = 55m(4m - 7/2) (cm); uy, = Ssin(4mt- n/2) (cm); d =20k
Chon dép 4dn DUNG
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3.28. Tai mot diém A ndm céch xa nguén am (coi la nguén diém) mot
khoang NA = Im, Mic cuo’ng do am la: L, = 90dB. Biét nguong nghe
ctia am d6 1a 1, = 10""W/m’.

a) Tinh cuong do am I, cua am d6 tai A

b) Tinh cuong do va mitc cuong do clhia am dé tai diém B trén duong NA

vi cdch N mot khoang NB = 10m. Coi nhu méi truong hoan toan khong
" hap thu am

c) Coi nguon am N nhu mot nguén dang hudng. Tinh cong suat phat am

cuiia nguon.

Chon két luan DUNG trong cdc két luan sau:

Al =1Wm% I;=10"(Wm’); L,=70(dg); P=126W

B. 1A 0 1 Wm* I, =107 (W/m’); L,=70(dy); P=126W

C.1,=0,1 Wim% I; =107 (W/m’); L,=7(dg); P=126W

D.I,=1Wm3 I,=107(W/m’); L,=70(dg); P=12,6 W

3.29. Trong thi nghiém ctia Men - Do, doan diay AP = 60cm c6 khdi luong
6g dugc cing ban mot luc 2,25N.
a. Tinh van toc truyén séng trén day. :
b. Dé djg rung véi 1, 2, 3 miii, thi tin s6 dao dong ctia can rung phai
la bao nhiéu?.
Chon dép an DUNG:
A.a)v=15m/s; b) f, = 12,5Hz, f, = 25Hz, f, = 37,5 Hz.
B.a)v=15m/s; b)f =12,5Hz, f,=25Hz, f,=37,5Hz
C.a)v=15m/s; b)f, =125Hz, f,=250Hz, f,=375Hz
D.a)v=1,5m/s; b) f, = 1.25Hz, f, = 2,5Hz, f, = 3.75 Hz

3.30. Mot séng am truyén tir mot ngudn O t6i A c6 bién do khong ddi a, tin
s6 f. Van toc truyén séng 1a v, biét A 1a gi6i han tu do. Xét diém M cich
A moét doan x.
a. Thiét lap phuong trinh dao dong tai M do su téng hop cia mot séng téi

~ vamot séng phan xa.
b. Chimg to ¢6-mot hé thong séng dung trén OA
c. Suy ra diéu kién dé c6 séng dimng trong thuc t€ khi cd cic séng phan xa
lién ti€p va cé ma sdt.
Trong cic két luan sau két Juan ndo DUNG.

A. uy, = acos glf—sm 2nft; cos E—& =0 = A =0; cos anfx _ +1
; v v v
= A =2a1=2n+ ))/4.
B. uy, = 2acos 2nix sinmift: cos 2 0= A= 0; cos 2nfx _ 4,

A% \% v
=>A=2a1=0Cn+ 1)2/4 -
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C. uy = 2c05 2™ innfi; cos 27X =0 = A = 0; cos 27 = #]

. v v v
= A=2a1=2n+ DA/
D. u,, = 2acos z_mx sin 27tfi ; cos 2nfx 0 = A=0;cos 2nfx
\% A% v

= A=2a;1=(2n+ 1)A/4.

. 3.31. Mot séng co lan truyén trén day 6 mot thai diém ndo dé ¢6 dang nhu
hinh 3.3. Tdc do lan truyén cua song la 2m/s. Xdc dinh tan $6 dao dong
cua day:

Chon dip 4n PUNG:
A 50Hz; ’ B. 0,25Hz; :
C. 1Hz; D.4Hz Hinh 3.3

3.32. Séng truyén tit M dén N doc theo phuong truyén séng véi budc séng
A = 120cm. Tim khoang cich d = MN biét ring song tai N tré phd hon
song tai M la n/3.

Chon déap an PUNG: ) :
: A.d=15cm; B.d=24cm e
C.d =30cm; .D.d=20cm

3.33. Phuong trinh truyén séng trong méi trudng tir nguon O dén diém M
ciach nguén d(m) ta: u = Ssin(6nt - nd). »
Van tdc truyén séng v trong moi trudng ndy ¢6 thé L

A.v=4m/s; B.v==6m/s
C.v=5m/s; D. v=8m/s
Chon dip dan DPUNG

3.34. Trong hién tuong giao thoa séng trén mit chat 1ong véi hai nguén O,
va O, ¢6 ciing phuong trinh dao dong: u, = 2sinnt (cm) dit cach nhau -
0,0, = 15cm. Van toc¢ truyén séng trén mat chat long 1a v = 60cm/s. S6
dlem trén O, O ¢6 dao dong cuc dai bang:

A. 7 B. 3. C.5, D.9

Chon dép dn DUNG.

3.35. Mot day AB dai 120cm. diu A mic vao doc mot nhinh am thoa c6 tan
s6 f = 40Hz, ddu B gin c6 dinh. Cho am thoa dao dong trén diy cd song
dimg véi 4 bé séng dimg. Van tde truyén séng trén day la:

Chon dép dn DPUNG:
. A. v-=20m/s; - B.v=15m/s
C.v=28m/s; D. v=24m/s
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3.36. Mot day dai 120cm dau B ¢6 dinh, diu A gan vGi mot nhanh am thoa
dao dong véi tan s6 40Hz. Biét van toc nuyen séng v = 32 m/s. Tim sé
bung song dimg trén day. Biét rang dau A nam tai mot nut séng. Chon

déap an PUNG:
A N=3; B.N=4; C.N=5; D.N=2

3.37. Mot day thép dai AB = 60cm hai ddu dugc gan ¢6 dinh, duoc kich
thich cho dao dong bing mot nam cham dién nuoi bang mang di¢n thanh
phé tan s6 f = S0Hz. Trén day c6 song dimg v6i 5 bung song.

Tim van tdc truyén song trén day:

Chon ddp dn DPUNG:
A. v =20m/s; B. v=24m/s.
C. v =30m/s; D.v=18 m/s.

3.38. Day dai L = 90cm véi van t6c truyén séng trén day v = 40 m/s duoc
kich thich bing tan s6 f = 200Hz. Tinh s6 bung séng diumg trén day. Cho
rang hai diu day déu ¢6 dinh.

Chon dép dn DPUNG.
o AN =6; B.N=
C.N=&: . D.N=

3.39. Day dai L. = 1,05m dugc kich thich biing tan s6 f = 200Hz, thi thiy 7
bung séng dimg. Tim van t6c¢ truyén séng tren day dé. Bict rang hai diu
day duoc gan ¢6 dinh.

Chon dip dn PUNG:
A.v=30m/s; B. v=25m/s.
C.v =36 m/s, D.v=15m/s.

3.40. Mot mang kim loai dao dong véi tian s6 f = 150Hz tao ra trong nude
mot séng am ¢d bude séng A = 9,56m. Tim van téc truyén séng.
Chon dip in DPUNG:
- AL v =1434m/s; - B. 1500m/s.
C. v= 1480m/s; D. 1425m/s.

3.41. Dang biia g6 manh xuéng duong ray xe ltta. Cich d6 1km mot ngudi
quan sidt ghé tai xuong duong ray nghe thay tiéng go truyén theo dudng
ray va 2.8 gidy sau méi nghe thiy tiéng go truyén trong khong khi. Tinh
vin toc am trong thép dudng ray, biét van toc trong khong khi 1a 335my/s.

Chon dip dn DPUNG:
A.v=5512m/s; B. v=35465m/s
C. v=5403m/s; D. v = 5380 m/s.
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- 3.42. Biét van t6c truyén séng trén mot sgi day la v = LY v6i F, 1a suc
H
cang day va p 1a khdi lugng cia méi don vi dai day. Hay tim ket luan sai
trong viéc 4p dung séng dimg dé lén day dan.
A. Day dan dai | hai ddu duoc gan ¢6 dinh 1a hai nit séng dimg. Khi
gdy dan chi phét ra am co ban ¢6 tan s6 f thoa min hé thic:
v v 2v 2 (F

A /2 1 1\u

B. Vin cho day cang thém, tin s6 f s€ tang va am phat ra cang cao.

C. Tang mat do khéi lugng p bang céch cudn thém xung quanh day
thép bing cdc diy déng nho ta c¢6 cic day dan phdt am trdm hon.

D. Khi ta bam phim dan trén mot day, do dai hiéu dung cua day
(gitta ché bam va ngua dan trén mat thing dan) giam 1am cho tan s6 co
ban f tang nén phdt ra am cao hon.

3.43. Tai mot diém M cdch cdc nguén séng d, = 23cm va d, = 26,2cm song '
c6 bién do cuc dai. Biét riang giita M va duong trung truc cia O,0, con
mot duong dao dong manh. Tinh van téc truyén séng trén mat nudc.

Chon ddp dn PUNG.
A.v=25cm/s; B. v = 24cm/s.
C.v=18cm/s; D.v=21,5cm/s.

3.44. D6 thi hinh v& sau day mo ta li d¢ u(x) ca méi diém trén mot doan
day dan héi theo chiéu dai x chia day tai ba thoi diém lién ti€p: t, = Os;
t, = 0,03s, t,= 0,05s ¢hinh 3.4). Hay xdc dinh tin s6 f cia song trén:
Chon dap 4n PUNG:

M ) t
.f=10Hz  B.f=4Hz - %}0 74
f = 5Hz; D.f=7,5Hz I T V.mx(cﬁ

Hinh 3.4

3.45. Ciing dé thi hinh v& ¢ (hinh
3.4) mo ta 1i do u ctha mdi diém trén mot doan day dan héi-theo chiéu dai
x clia day tai ba thoi diém lién ti€p: t, = 0s; t, =0,03s, t,= 0,05s.
Hiy xdc dinh van tdc truyén séng v trén day: Chon dép én PUNG:
A. v =250 cm/s; B. v = 150cm/s.
C. v=300cm/s; D. v=200cm/s.
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3.46. Cic so d6 sau mo ta hinh dang mot sgi day dan hoi khi ¢6 song ngang
truyén doc theo chiéu +Ox cha day tai hai thoi diém ke ti€p nhau t, va t,=

t, + 0,3s (hinh 3.5). Tim
van toc truyén séng v trén

day:
Chon dép an DUNG:
A. v =40cm/s;
B.v=30cm/s

- C. v=>50cm/s
D. v =60cm/s

u (mm)

RS X

40 x(cm)

Hinh 3.5

3.47. Ciing hinh vé trén hinh 3.5. Tim tan s6 f cua séng trén day:

Chon dép 4n PUNG
A.f=2,5Hz;

B. f = 2Hz;

C.f=0,75Hz; D.f=125Hz

3.48. Ciing hinh v& trén hinh 3.5, biét rang bién do a = 2cm. Tim van téc cua
diém N & thdi diém t,. Chon dip 4n DUNG.

A.v=123cm/s di xudng;
C.v=15,7cm/s di 1én;

B. v=22.4m/s di lén
D.v=17,5cm/s di xudng. -

3.49. Hai nguén s6ng két hgp X va Y tao nén trén mat chat long hinh anh
giao thoa song bé mat nhu hinh 3.6. Cho cac cau phat bieu sau:

1) diém ndy khong dao dong.
2) Diém nay dao dong manh.
3) Diém nay dao dong cung
pha véi hai nguén.
4) diém nay dao dong ngugc
pha véi hai nguon.
Tinh theo buéc séng L hiéu
$0 khoang cdch (SY - S8X)
Chon cau phat biéu DUNG:

A.SY - SX =25A;

B. SY - SX = L,5A.

C. SY - SX =3A;

Hinh 3.6

D.SY -SX =2

3.50. Ciing hinh vé trén hinh 3.6 va céc dit kién ctia bai trén. Tinh budc séng
A theo hiéu s6 khoang cach (TY - TX). _

Chon dép 4n DPUNG:
A TY -TX = 1,5\
C. TY - TX =3A;

B.TY -TX =2A.
D. TY -TX =2,5.
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3.51. Hai nguon nho S, va S, dugc néi véi ciing mot nguén phit am phit ra

am thanh véi cung mot pha va
cung cuong dé manh duge dit
nhu hinh 3.7. Mot ngudi ditng
o diém N véi SN = 3m va Ngu(jn
S,N = 3.375m. Téc do séng am
trong khong khi la v = 330m/s.
Duong PQ ]5} trung trye cug , Hinh 3'.7
S,S,. Tim buéc séng dai nhat :

dé o N ngudi d6 khong nghe duoe am thanh tit hai loa.

Chon dip in DUNG:
A h=0,75m;
B: A =04m;

B.A=Im
C.A=05

3.52. Ciéing noi dung va hinh vé 3.7 ctta bai trén. Tim tan s6 nho nhat cua am
tir hai loa S; va S, sao cho tai N nguoi dé khong nghe duoc am thanh cua

ca hai loa. Chon dip dn PUNG:

A. f=550Hz
C. f=330Hz;

B. f = 660Hz.
D. f=440Hz

3.53. Hinh v& 3.8 cho thay cic duong khong dao dong sinh ra do giao thoa

ctia hai nguon két hop S, va S,. Xdc dinh khoang cdch d giita hai dudng

dao dong yéu ngoai cung doc S, va S,.
Chon dip 4n DUNG:

A.d=451: B.d=9r

C.d=5A; D.d=225x

3.54. Hai loa nho giong hét nhau
dat cdch nhau S,S, = 2,5m am
phdt ra theo moi hudng cling Y

pha ¢6 bude song A = 1,00m.
M la mot diém khéng nghe l?mh38>
duoc am thanh cua ca hat loa. -

Cho MS, = 3,5 va MS, > MS,. Tim MS, nh6 nhit c6 thé:

Chon dip dn PUNG
A MS,  =45m; B. MS,,,, = 3,7m.
C.MS,,,, =4m; D. MS,,,, = 4,25m

3.55. Hai loa nho giong nhau tao thanh hai nguon két hop dat cich nhau
S,S. = Sm. Ching phit ra am ¢6 tan s6 f = 440Hz véi van t6c truyén am
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v = 330m/s. Tai diém M, ngudi quan sit nghe duge am to nhit dau tién
Khiditir S, dén S, Tim SM.  °

Chon dép an PUNG: -
A. S$M =0,5m; B.5M =1,25m
C.SM=0,75m; D. S M =0,25m

3.56: Tan s6 dao dong cla song am 1a 6G0Hz séng d6 truyén di véi véan toc
360m/s. Khoiang cich gitta hai diém gin nhau nhat dao dong ngugce pha
la:

Chon dép in DUNG:
A) 20cm; . B) 30 cm; )40 cm;
D) 10 cm; E) Pép s6 khic.

3.57: Mot cii con tim goém 16 16, quay 1200 vong trong mot phiit. Chu ki *
~cua am nay la:

Chon dip dn PUNG )
A. 3107 cm; B. 320 s: C)3.125.10% s:
D. 160 em; E. Dip s0 khdc.

3.58: Mot dao dong truyén di tir A dén-M van t6¢ 40cm/s. Phuong trinh dao

dong tai M cich A 1.2m ¢ thoi diém 1t ta u,; = asin(2xt + 3 ) thi phuong

trinh dao dong tai A la: -
Chon dip 4n PUNG

L n o T
A u, = asin(27t + '2_) B. u, = asin(2nt + - )

C u, =asin(2nt - -) D.u, = asin2m

i ,

E. u, = asin(2mt - )

3.59: Trén mat thodng ciia mot chau nudc, ngudi ta gay ra hai nguén dao
dong A,B c6 cling phuong trinh: u = 5sin50nt(cm/s). Van toc truyén
séng v = 1.5m/s. Bién do dao dong tai diém M cdch A 16cm va cich B

10cm la:
Chon ddp in PUNG
A.2.5cm B. Scm . C. 0
D. 10cm E. 5\/5 cm.
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3.60: Tai A va B cdch nhau 20cm nguoi ta gdy ra hai nguén dao doéng cung
bién do. cung pha va cling tan s f'= 50 Hz. Van téc truyén séng bing
3m/s. S6 diém c6 bién do6 cuc dai va diing yén trén doan AB la:

" Chon dip 4n DUNG:
A. 9 diém c6 bién do cuc dai, 8 diém diing yén.
B. 9 di€m c¢6 bién do cuc dai, 10 diém ding yeén.
C. 7 diém c6 bien do cuc dai, 6 diém ding yén.
D. 7 diém c6 bién do cuc dai, 8 diém ding yén.
E. Dap s6 khac.

3.61: Nguoi ta thuc hién song dimg trén soi day dai L 2m rung véi tin s6
10Hz. Van tdc truyén séng trén day la 4m/s. Hai dau day la hai nit. So6
bung trén day la:

“Chon dip 4n PUNG :
A. 5 bung B 7 bung C. 6 bung
D. 4 bung E. 8 bung.

3.62: Soi day dai 2m cang namg ngang, mot diu diy c6 dinh, dau con lai
nguoi ta cho dao dong véi tin s6 10Hz. Luc cang day 1a 1ON thi day rung
thanh hai mui, Khéi lugng day la.

Chon dép 4an DUNG
A.50g B.100 g C. 20g D.200g E.80g

3.63: Chon cau tra 16i DUNG:
Mot séng co hoc lan truyén trén mot phuong truyén séng véi van téc 40
cm/s. Phuong trinh soéng cia mot diém O trén phuong truyén séng dé 1a:
u, = 2sin2nt(cm). Phuong trinh séng tai mot diém M truéc O va cich O
10cm la:

A. uy, = 2sin(2mt - g). B. u,, = 2sin(2nt + g).

C. uy, = 2sin(2mt - g). C. uy = 2sin(2nt + %).

3.64: Chon cau tra 161 DPUNG: ,
Mot séng co hoc lan truyén trén mot phuong truyén séng vdi van téc
Im/s. Phuong trinh séng cia mot diém O trén phuong truyén séng dé la:
u, = 3sinnt(cm). Phuong trinh song tai mot diém M sau O va cich O
25cm la:

. n . m
A. uy = 3sin(mt 5 ). B. u,, = 3sin(nt + > ).

= &
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. i
C. uy = 3sin(mt - E )- C. vy, = 3sin(mt + 2 ).

3.65: Chon cau tra 161 PUNG:
Mot séng am c6 tan s6 510Hz lan truyen trong khéng khi véi van téc
30m/s, do léch pha cta séng tai hai diém c6 hiéu dudng di tur nguon téi

bang 50cm la:
2n
A Ap= 3—}rad B. Ag = ~3—_rad

, . .
C.Ap= —rad D. Ap = —rad.
10) zrd | p 3

3.66. Mot séng co hoc lan truyén doc theo mot dudng thing c6 phuong
truyén séng tai nguén O la: u, = AsingTEt (cm). Mét diém M cach ngudén O

1/3 budc séng & thoi diém t = 1/2 chu ki ¢6 do dich chuyén uy, = 2cm. Xéc
dinh bién do séng a: Chon dap 4n DPUNG:

A. A=2cm B. A= icm
NE)
C. A = 4cm D.A=23cm

3.67: Chon cau tra 16i DUNG:
Mot ngudi quan st séng trén mat ho thdy khoang céich gitta hai ngon
song lxen ti€p bang 2m va ¢ 6 ngon séng qua trudc mat trong 8s. Van toc
truyén séng trén mat nudc 1a:
A.v=1,25m/s B.v=1,5m/s
C.v=2,5m/s D.v=3m/s.

3.68: Chon cau tra 10i PUNG:
. Mot séng am lan truycn trong khong khi véi van téc 350m/s cd budc
séng 70cm. Tan s6 séng la:

A.f=5.10"Hz B.
C.f=50Hz ' D.

3.69: Chon cau tra 16i DPUNG: ,
mot nguén am dim trong nudc c6 tan s6 f = 500 Hz. Hai diém gin nhau

nhat trén phuong truyén séng cich nhau 25cm luén léch pha nhaug. Van

téc truyén séng nudc la:
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A. v =500 m/s. B
C.v=250m/s D.

3.70: Chon cau tra loi PUNG:

Mot song co hoc lan truyén trong mot moi truong vat chat tai mot dlem
i

. 5 . . . 2n .

cach nguén x(m) cé phuong trinh: u = 4sin( —?v—l - —}-x) (cm). Van toc

truyén séng trong moi trudong do la:
A.v=2m/s. B.v= 1m/s
€. v=0,5m/s D. moét gia tri khdc.

3.71: Chon cau tra 15i DUNG:
Mot soi day dan héi dai 100cm; c6 hai dau A,B ¢6 dinh. Mot séng truyén
Vv6i tin s6 50Hz, trén day dém duogc 3 nit séng, khong ké 2 ndt A va B.
Van téc truyén séng trén day la:

“A.v=30m/s B.
Cv=20m/s _ D.v

3.72: Chon cau tré 13i DPUNG:
Cudng do am tai mot diém trong moi trudng truyén am la 10° W/m’". Biét
cudmg d6 am chudn 13 I, = 10"°"W/m’. Mic cudng do am tai diém dé6

bang:
A.L;= 50dB B.L;=60dB
C.L,=70dB | 'D.L,=80dB

3.73: Chon ciu tra 16i DUNG:
Mot séng co hoc phdt ra tir mot nguon O lan truyén trén mat nuéc véi van
téc v = 2m/s. Ngudi ta thay hai diém M, N gan nhau nhat trén mat nuéc
nam trén ciing duong thang qua O va cich nhau 40cm luon dao dong ng-
ugc pha nhau. Tan s6 song do la: :
A f=04Hz | B.f=15Hz
C.f=2Hz : D f=25Hz

3.74: Chon céu tra loi DUNG:
Hai nguon két hop S, ,S, céch nhau 10 cm, c6 chu ki séng 120,2s. Van téc
truyén séng trong moi trudng 12 25cm/s. So cuc dai glao thoa trong

khoang SS, la:
A n=1 - ‘ B.n=3
Cn=3 _ D.n=7.
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3.75. Tai mot diém O trén mat nude yén tinh, c6 mot nguon dao dong diéu
hoa theo phuong thang ding v6i chu ki T = 0.5s. Tur O ¢6 nhimg séng tron
lan rong ra xung quanh. Khoang cich giita hai gon song lien tiep la 7()m1

Chon dap én PUNG vé van t6¢ truyén séng trén mat nudc:

A. v =160 cm/s: B. v =80cm/s

C.v=40cm/s; D.v=180 cm/s.

3.76. Trong mot thi nghiém vé giao thoa séng trén mit nuac, hai nguon keét
hop A, B dao-dong véi tan s6 f = 13Hz. Tai mot diem M ciach nguon A, B
nhitng khoang d, = 19 cm va d, = 21 cm, song ¢6 bién do cuc dai: gita M va
dudng trung truc ctia AB khong ¢6 cuc dai nao khic.
Chon cau két luan PUNG vé van toc truyén séng trén mit nudc:
A.v =46 cm/s; B.v=26cm/s
C.v=28cm/s; D. v =madt gia tri khic

3. 77. Mot miii nhon S duge gin vao dau A ctuamot li thép nam ngang va
cham vao mit nuéc. Khi 14 thép dao dong véi tan s6 f = 120Hz, tao ra trén
mat nudec mot séng ¢6 bién do 0.6cm, biét rdng khoang cich gitta 9 gon loi
lién ti€p 1a 4 cm.

Xdc dinh van téc truyén song trén mat nudc.

Chon dép d4n DUNG:
A.v=120cm/s; B. v =100 cm/s.
C.v=30cm/s; D. v =60 cm/s.

3. 78. Mot mili nhon S dugc gin vio dau A clia mot 1d thép ndm ngang va
cham vao mit nuéc. Khi 14 thép dao dong véi tan s6 f = 120Hz, tao ra trén
mat nudc mot séng ¢ bién do 0,6cm, biét rang khodang céch gura 9 gon 10i
lién tiép 1a 4 cm. Xdc dinh phuong trinh dao dong tai mot diém M trén mat
nudc cidch S mot khoang 12cm.

Chon dép 4n DUNG: .
A. Xy, = 0,65in240n(t - 0,2); B. x,, = 1,6sin240n(t - 0,2)
C. x,, = 0,6sin2407n(t + 0,2); D. x,, = 6sin240n(t + 0,2)

3.79. Mot miii nhon S dugc gén vao ddu A cua mot 14 thép nam ngang va
cham vao mat nuée. Khi 14 thép dao dong véi tan s6 f = 120Hz, tao ra trén
mat nudc mot séng c6 bién do 0,6cm, biét rang khoang cach gita 9 gon 10i
lien tiép 12 4 cm. Goi d 1a khoang cich gira hai diém trén phuong truyen
s6ng ma tai d6 dao dong cung pha. Khoang cich d ¢6 thé nhan nhimg gid tri

ndo trong céc gid tri sau. Chon cau tra 16 PUNG:
A.d =08k (cm); B.d =0,5k (cm)
C.d=1,2k (cm); D. d = 8k (cm);
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3.80. D¢ hai song giao thoa dugc véi nhau thi ching phai cé:
A. Cuing tan s6, cung bién do va cung pha.
B. Cing tan s6, cing bién do va hiéu pha khong ddi theo thoi gian.
C. Cung tdn s0 va cing pha. .
D. Cung tan s6 va hiéu pha khong déi theo thdi gian.

3.81. D¢ hai séng phét tir hai nguén déng bo, khi gap nhau tai mot diém
trong mot moi trudng cd tdc dung tang cuong nhau thi hiéu quang trinh
cta ching phai bang.

" A. Mot s6 nguyén lan budc séng.
B. Mot s6 nguyén lan nira budce séng.
C. Mot s6 chan lan budc séng.
D. Mot s6 1é 1an bude séng.

3.82. D¢€ hai sé‘;lg két hop giao thoa triét tiéu nhau thi chl’mg phai cé
A. Cung bién do. hi¢u quang trinh bang mot s6 nguyén lan nira buge
song.
B. Cung bién do6 va hiéu quang trinh bing mot s6 I¢ 1an nita budc song
C. Hiéu quang trinh bang mot s¢ nguyen lan budc séng.
D. Hiéu quang trinh bang mot s6 nira nguyén lan budc séng.

3.83. Hai diém S, .S, trén mat mot chat 16ng, cich nhau 18cm, dao dong
cung pha véi bién do a va tan s6 f = 20Hz. Van tdc truyén séng trén mat
chat long la v = 1,2m/s.

1. Giita S, ,S, c6 bao nhiéu gon séng hinh hypebol”

2. Viét biéu thic cua dao dong tai cdc diém M, M,, cich S, .S, céc
khoang d,,d, 1an lugt bang:

a)d, =30cm; d,=36cm.

b) dI =27cm; d,=24cm.

c)d, =34,5cm; d,=45cm.

Chon dép 4n DUNG:

A. 1.4 gon hinh hypebol; 2.a. s, = acosn(40nt - 10m);

b.s,=0;c.5,= acos(407tt+3—47£J

B. 1.-3 gon hinh hypebol; 2.a. s, = 2acosn(40nt);
b.s,=0;c.8,= a\/icos(40m +3—47£)

C. 1. 3 gon hinh hypebol; 2.a. s, = 2acosn(40nt - 10%);
b.s,=0;c.s,=a+2 cos(401rt).
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D. 1. 4 gon hinh hypebol; 2.a. s, = 2acosn(40nt - 107):
b.s,=0;c.s;=a 2c05(40m+%}). .

3.84. Hai miii nhon S, ,S, cdch nhau 8cm, gan & ddu mot cdu rung c6 tan $6
f = 100Hz dugc dat cho cham nhe vao mat mot chat 1éng. Van téc truyén
song trén mat chat 1éng 1a v = 0,8m/s. Go nhe cho cin rung thi hai diém
S, ..S, dao dong theo phuong thing ding véi phuong trinh dang:
s = acos2mft. Viét phuong trinh dao dong ciia diém M trén mait chat long
cach déu S, S, mot khoang d = 8cm. .

Chon dip 4an DUNG:
A sy= 2acos(2001|;t -20m); B. s,, = acos(200nt).
C. sy = 2acos(200mt); D. sy, = acos(200nt + 20m).

3.85. Hai mili nhon S, ,S, cach nhau 8cm, gén & ddu mét cu rung c6 tan s6
f = 100Hz dugc dat cho cham nhe vao mat mot chat long. Van téc truyén
song trén mat chat long 1a v = 0,8m/s. Go nhe cho cén rung thi hai diém
S, .S, dao dong theo phuong thing dimg véi phuong trinh dang:
s = acos2nft. Bi€t phuong trinh dao dong ciia diém M, trén mat chat long
cdch déu S, S, mot khoang d = 8cm la s,,, = 2acos(200nt - 20m). Hay tim
trén duong trung truc cla S, ,S, mot diém M, gin M, nhit va dao dong
cung pha véi M,. .

Chon dip 4n DUNG:

A. MM, =091cm; M,M’, = 0,94cm.
B. M\M, =0,1cm; M;M’, = 0,4cm.
C. MM, =9,1cm; M\M’, = 9,4cm.
D. MM, = lcm; M\M’, = 4cm.

3.86. Hai miii nhon S, ,S, cdch nhau 8cm, gin & dau mot cu rung cé tan s6
f = 100Hz duoc dat cho cham nhe vao mat mot chat Iéng. Van téc truyén
song trén mat chét 16ng 1a v = 0,8m/s. G& nhe cho can rung thi hai diém
S, .S, dao dong theo phuong thang ding véi phuong trinh dang:
s = acos2rnft. Dao dong cuia cin rung duoc duy tri bing mot nam cham
dien. D& dugc mot hé séng dimg 6n dinh trén mat chat long, phai tang
khoang cich S, ,S, mot doan it nhit bing bao nhieu? Véi khoang cédch ay
thi giita hai diém S, ,S, c6 bao nhiéu gon séng hinh Hypebol? Chon dip
an DPUNG: : ' '

A

A.ASS, =2A = 4cm; B.AS;S,= — =0,2cm.

4
C.ASS, = % =04cm; - D. AS;S,=A=0,2cm
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3.87. Mot ngudi 1am thi nghiém véi mot chat long va mét can rung c6 tan s0
20Hz. Giita hai diém S, .S, ngudi d6 dém duoc 12 hypebol, quy tich cua
céc dtém dimg yén. Khoang céch giita dinh ctia hai hypebol ngoai cung la
22cm. Tinh van téc truyén séng. Chon dap dn PUNG:

A. v =T70cm/s; B. v =80cm/s
C.v="7cm/s; D. v=8cm/s

3.88. Dao dong tai hai diém S,, S, cdch nhau 12cm trén mot mat chat 1ong c6
bidu thic: s = acosl00nt. Van tdc truyén séng trén mat chat long 1a
v =0,8m/s.
a) Gitta hai diém S, .S, c6 bao nhiéu hypebol tai d6 dao dong cua chat
long 1a manh nhat? -
b) Viét bidu thitc cua dao dong tai diém M. cach déu S, .S, mot khoang
8cm, va tai M, trén dudng trung truc cua S, ,S, va cdch duong S, .S, 8cm.
Chon dép an PUNG:
A. a. S6 hypebol 15; b. s, = acos 1007t; sy, = acos(1007t).

A. a. S6 hypebol 15: b. s,,= 2acos1007t; sy, = 2acos(100mt + g).
A. a. S6 hypebol 15; b. s, = 2acos100nt; s, = 2acos(100mt - g).

A. a. S6 hypebol 15; b. s,,,= acos 1007t; s,,, = acos(100mt + —125).

3.89. Chon cau tra loi diing:
Mot séng truyén trén mat bién ¢ budc séng A = 3m. Khoang cich giira hai
diém gin nhau nhat trén cing mot phuong truyén séng dao dong léch pha
nhau 90" 1a:

A.a=0,75m; B.a=1,5m.

C.a=3m; D. a = mat gia tri khic.

3.90. Mot séng truyén trén mat bién c6 budc séng A = Sm. Khoang cich
giita hai diém gan nhau nhat trén cing mot phuong truyén song dao dong
nguoc pha nhau: Chon cau tra 16i ding:

A.a=1,25m; B.a=2.5m.

C.a=5m; D.a=Titca A, B, C déu ding

DAP AN VA HUGNG DAN GIAI
3.1: Chon ddap dn B.
Giita 7 gon 16i ¢6 6 budc séng, do do:

61 = 3cm = A = 1/2cm => van t6c séng v = Af = 5S0cm/s.
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3.2: Chon dap dan A. .
v = 6)\/1phit = 6,9m/60§ =0.9m/s.

3.3: Chon dap dan A.
Hai diém gan nhau nhét dao dong nguoc pha cich nhau mot nira budce
. . A VT - '
song,dodé:d= — =— =1m.
- 2 2
3.4: Chon dap an B. .
Hai diém gan chat K va L 1a hai nit cia séng dimg va khoang céch
giita chiing bang nura bude séng. Do d6, budc séng A = 2KL = 40m.
3.5. Chon dap dan C
3.6. Chon ddp dn D
3.7. Chon dap dan B
3.8. Chon dap an C
3.9.Chon ddp an C
3.10. Chon ddp dan A
3.11. Chon dap an' C
3.12. Chon dap an B
3.13. Chon dap an B
3.14. Chon ddp an C
3.15. Chon dap an D
3.16. Chon ddp an B
3.17. Chon ddp an D

3.18. Chon dap dar D
Nhitng diém cling nim trén mot phuong truyén séng thi dao dong nguoc
pha nhau khi ching ¢ cdch nhau mot khoang biang mot boi 6 1é cua nua
buéc séng. Chiing dao dong nhanh cham hon nhau vé thoi gian bang mot
boi s6 1€ ctia nira chu ki. '

3.19. Chon ddp an B
Day diing 12 cau phdt biéu sai.
Ngudng nghe 1a cudng do6 am cuc tiéu c6 thé gay ra cam gidc am (khong
phai mic cuong do am cuc tiéu)
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Ngudng dau 1a cudng d6 am cuc dai ma tai c6 thé chiu dung dugc (khong
phai muc cudng do am cuc dai) .

3.20. Chon ddp dn D
Giira 4 dinh séng lién ti€p c6 3 budc séng, vay do dai ciia budc song la

: A=18/3=6m.

Thai gian ctia | 14n dao dong cha thuyén la:
T=30/15=2s

Van t6c truyén séng 1a: v = A/T =6/2 = 3m/s.

: 2N

3.21. Chon ddp in D s
1) Phuong trinh dao dong Fﬁa diém A c6 b\//—\‘
dang : x, = a sin (2nft + @) ~ o~
v6i a =0,05m, f = 0,50Hz N

khit=t,=0thi0=asin¢o=>¢=0 N N\
Viy: x, = 0,05sinnt (SI) d N—~"
2) Phu'o‘ng trinh dao dong cta diém B la: : Hinh 3.9

= 0,05sin7(t - d/v) = 0,05sinn(t - 1) = 0,05sin(nt - 1)
x,, = -0,05sinnt. Diém B dao dong nguoc pha véi A.
3) Tai thoi diém t, = 1,5s, dao dong cua A truyen dén diém C céch A mot
khoang d’ = v.t, = 7,5m va ddu A ¢6 li d6 la x’, = 0,05sin1,57 = -0,05m.
Vay day c6 dang nhu hinh sin (hinh 3.9a).

3.22. Chon ddp an D
Hai séng tir 2 nguén két hop (dao dong cung pha ¢6 hiéu s6 pha khong
ddi hay bing 0) s& gay ra giao thoa. Tai diém c6 hiéu khoang cich t6i 2
ngudn bing mot s6 nguyén lan budc séng thi 2 dao dong truyeén t6i d6 c6
cuing pha nén dao dong tdng hop c6 bién do cuc dai.

|d, - d.| =kA =kv/f

Véi moi k (s6 nguyén) thi |d, - d,| = const
Quy tich ctia céc diém M c6 |d, - d,| = const 1a mot hypebol.
Vay céc gon 16i c6 dang cdc nhénh hypebol. ‘
Cic diém ma [d, - d,] = (2k + 1)A/2 dao dong ngugc pha nén ¢6 1i do bang
0. Quy tich cdc diém luon luén ding yén nay ciing ¢6 dang cac nhanh
hypebol, chiing hop thanh cdc gon. ‘

3.23. Chon ddap an C
Hai dao dong & A va B c6 clung phuong thang ding, cung bién d6 a dugc
truyén di trén mat nudc tao thanh 2 séng ngang cé thé giao thoa véi nhau
do 2 nguén c6 cung tan s6 va cung pha.
Budc séng ciia méi séng 1a: A = v/f = 0,30/15 = 0,02m = 2em
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Hiéu khoang céch: [BM - AM| = 12.“4:= 8cm = 4

Hiéu khoang cich: BN -AM|=8-8=0cm=0. A

Céc diém M va N c6 hiéu khoang cich téi A va B bang 0 hay mét s6
nguyén lan budc séng thi 2 dao dong & M va N ciing pha nén nuéc dao
dong véi bien do: A, =Ay=2a=2.2=4cm

Hiéu khoang cach [BP - AP| =3,5 - 12,5] = 9cm = 4,51

Hiéu khoang cdch tir N t6i 2 nguon bing mot s6 ban nguyén lan buée
song thi 2 dao dong t6i d6 ngugc pha nén nuée & P khong chuyén dong:
A,=0.

3.24. Chon dap an B :
a) Trén 10 xo chi c6 mot bung vi vay:

l=—;—:>l=21=2,4m = v=fA=50.24 = 120m/s.

D)Tacs 2= 25y = =F =Fldhaym'g = - mg

[}

600
=>m = =

v
2
! =150
d T T
3.25. Chon dap in B
Khoang cdch giita 2 niit séng dimg ké nhau bang nira budc séng va c6 do
dai bang 1/3: A
A2 =1/3=0,60/3 = 0.2m = A =0,40m
Van t6c truyén séng trén day Ia:
v=A.f=0,4.220 = 88m/s.

3.26. Chon ddp in B .
Néu gi6 thdi tr ngudi t6i véch nii thi thoi gian truyén am khi di 1a :
t, = 1500/(330 + v) )

thoi gian phan xa: t, = 1500/(330 - v)
4 + 4 = [1500/(330 + v)] + [1500/(330 - v)] = 9,1
[1500(330 ~ v +330 + v)}/(330% - v?) = 9,1
2.330.1500=9,1.330° - 9,1.v*
9,1.v =.990 =Vv'=108,8 = v=104m/s

Néu gi6 thdi tir vdch nii t6i nguai thi: : '
[1500/(330 - v)] + [1500/(330 + v)] = 9,1

Nén vin c6 két qua trén.

3.27. Chon ddap dn A .
a) Phuong trinh séng tai A va M.
Gia sir phuong trinh song tai A c6 dang:
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u, = asin2nft  (trong d6 a=5 cm: f = 1/T = 2Hz)

= u, = 5sindnt {cm) : ' '
+ Phuong trinh séng tai M:

u,, = asin(2nft - 2rd/A) (v6i t > d/v = 50/40 = 1,25(s))
trong dé: A = vT = 20cm; f = 2(Hz), d = 50cm vaa=>5cm

Uy = 55_in(21r2t - 21.50/20) = Ssindmt(cm)
b) Nhiing diém ciing pha vdi A va cich A mot khodng:

d =kA =20k k=0,1,2,3..)

3.28. Chon dap an B
a) Cuong do am I, tai A (hinh 3.10)
L, = 10igl /I, = gl /I,=L,/1090/10 =9 (dp)
=1/, =10° =1, = 10°],= 10°.10"° = 0,1 W/m’
b) Tai B cachi N 10m, goi mic cudng do am L, va cuong do am la I,
* Nang luong am: W =1IS
* Mat khéc theo bai ra ning luong am trén céac dién tich S, va S, 1a nhu

nhau: 15, =18, = & =S [ I ] o Na | — 1100
I, S N,

= 1,=0,1.1/100 = 10* (W/m?)
= L, =10lgl/l,= 101g10” = 10.7 = 70 (dp)

b) Coéng suit ciia nguon N goi la P

nang luong ctia nguén phat ra trong thdi gian t=1s 1a: W = Pt

* Nang luong ctia nguon N giri qua mascau S ban kinh NA la:

W =1,S (trong d6 S=4n(NAY ™ : :

P=1,4n(NA)=0,1.4.3,14.1=126 W «4‘3‘9

3.29. Chon ddp an A ' o
! Hinh 3.10

’ "a. Ap dung cong thirc: v = }-F— trong d6
YU
m 6107
=—= _=10"kg/m
h= T T 60107 g
= v= -2;2—5=15m/s a
s . ' v 15
b.DOlVélmQImﬁl;1=7\,/2:>7\.=2]=l,2m:3f!=I—'—‘1—5212,51{2

Poi voi hai mii: 1 = 2—/21—:> f, = 2f, =25Hz
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PG6i v6i ba miii: = 3%: f, = 3f, =37,5Hz

3.30. Chon dap dan D
a) Gia stt séng tdi tai A c6 dang: u,=a. sin2nft
Vi A 1a diém gi6i han tu do nén séng truyén t6i M trude khi té1 A vi vay
phuong trinh dao dong tai M:
u’y, = asin(2nft + 2nfx/v)
* A 1a diém tu do nén phuo‘ng trinh dao dong tai A khi c6 séng phan xa:
u’, = asin2nft
* Phuong trinh dao dong tai M khi c6 séng phan xa:
u”,, = asin(2nft - 2nfx/v) .
* Phuong trinh dao dong tai M khi c6 song phan xa va séng truyén tdi:

Uy =Wy + Uy = a{sxn(2nft+2—f—)+sm(2nﬁ—2nfxﬂ
v

\ v
= u,, =2a. cos 2mix sin 2nft
Y
bAoA . 2nfx
b) Xét bién do so6ng tai M; A =2acos
v
2nfx ;
* cos =0=>x=2n+ A4 > A=0 (n eN)
v
2nfx ‘ v
* cos =+] = x=nv/2f=nk/2 = A=2a (n eN)
v

Két qua cho thdy, trén doan day OA ¢6 nhitng diém ung voi 1€ 1an 1/4.

-budc qong c6 bién do bing 0 (ding yén) con nhiing diém u'ng vGi nguyén

14n nita budc séng cé bién do cuc dai (bung) vay trén day c6 séng dimg.

¢) biéu kién dé c6 séng dimg la cic song t6i A phai cung pha, cic song

phan xa & O phai cing pha (A 1a bung va O 1a nt).
= Po daichaday 1 =(2n+ DA/4

3.31. Chon dap an D

3.32. Chon ddp an D
E:—%edz—lA—w=20cm
A 27 2r
3.33. Chon dap an B.
u = 5sin(6nt - nd) (cm)
So sanh véi cong thic truyén séng = A sin(wt — 2rd/A)
= o =6mnrad/s vaA =2m
Vay van t6c truyén song la:° v =fA = oA/2n = 6 (m/s)
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3.34. Chon dap an C.
Buéc séng A =v/f=6cm -
S6 diém trén 0,0, c6 dao dong cuc dai tinh theo cong thitc:
N=1+2][0,0,)/A(nguyén) =5

3.35. Chon ddp dan D.
Chiéu dai méi bé séng dimg bing A/2, do do:
~ 120 = 41/2 = X = 60cm = v/f
Vién t6c truyén séng: v = f.A = 24m/s

3. 36 Chon ddp an A

Buéce song:- =vff= O 8m =80 cm
S6 bung séng dl_mg bang véi s b6 séng dimg trén AB.
: AB _ 2120
l/ 2 80

3.37. Chon dipdan B
Mbéi chu ki cia dong xoay chiéu, nam cham déu hit day thép 2 lan. Do
dé tan s6 dao dong cla day:
' f,=2f = 100Hz

=> budc séng: A = 2 0 =24cm ="~
5 f,

Van tdc truyén séng: v = fd.l = 100x24 = 2400cm/s = 24m/s

3.38. Chon ddp dn B

Buéc séng: A = Y= —49—m =20cm
200
So bung séng dimg bang véi s6 bé séng dimg:
_AB 290
/1/ 220

3.39. Chon ddp dn A
Buéc song: A=2L{7=0,3m=v/f
Vién toc tryén séng: v = fA = 1434 m/s

3.40. Chon dap an A ‘
v="fA=150.9,56 = 1434 m/s -

3.41. Chon ddp an C
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_,1_‘:_1~ 2,8 = vy =5403 m/s
v Vo _

- 3.42. Chon dap dn A

. 2 , S

Ngoai &m co ban: f= fv =< N

day dan con phét ra cic hoa am: L=n2 <

f, = 2f; f, = 3f...Xem hinh 3.11. \ N\
N L =2,

3.43. Chon ddp an B
Gita M va duong trung tryc ¢6 mot dudng L =312
dao dong manh vy M ndm trén dudng dao

Hinh 3.11
dong manh bac hai:

d
d,-d, =2L > A= 2

4, = 1,6cm

Van tdc truyén séng trén mat nudc: -
v={fA=16.1,6=24cm/s

3.44. Chon ddp an C.
Tix vi tri x, = 10 cm dén x, = 20cm cich nhau 10 cm = A/4, séng truyén
mat khoang thoi gian At = t, - t, = 0,05s. Vay mot buéc séng A = 40 cm
truyén mat mot khoang thoi gian 1a At = 0,2s d6 chinh 1 chu ki T. Vay
tan so f la:

3.45. Chon dap cn D.
Vi A= \(T =v/ff = v=1fA=540=200cm/s = 2m/s

3.46. Chon ddp an C -
Tir x, =0cm dén x, = 15cm sc’)ng truyén trong khodng thdi gian:
At=t,-t,=0,3s
Vay vén toc truyén séng doc theo truc Ox
. v=£=—l—5—=500m/s
At 0,3
3.47. Chon dap an D

A=vT=v/f= f=v/A=50/40=1,25Hz
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3.48. Chon dap an C
Piém N dang qua vi tri can biing trong dao dong diéu hod vuong géc véi
truc Ox, do dé né co6 téc do cuc dai:

v, = 0a=2nfa=2n.1252 =157 cm/s.

Chiéu chuyén dong cu N lic t, dang di 1én do N liic dang ¢ phia du6i sau
At=0,3s=3/8 T <T/2. Piém N di tit N, dén N, sau khi qua cuc tiéu —a
roi 1én dén N,. :

D> A=VvI=vf=f=v/A=10/5=2Hz

3.49. Chon ddap an D .
S nim trén mot dudng dao dong "~
manh. PQ nim trén dudng trung )
truc cha XY tiic 12 nam trén
duong dao dong manh bac O.
XP- YP=0A
T hinh vé 3.12 ta thdy S nam
trén duong dao dong manh bac:
k=2:SY -SX =2\ ’

Hinh 3.12
3.50. Chon dap dn A inh

T nam trén dudng dao dong yéu. Tinh tir dudng trung truc cia XY ra ta
dé dang thdy trén dudng dao dong yéu thir 2. Do do:
TY -TX =(k - 1/2) A= (2 - 1/2)h =3A/2.

3.51. Chon dap dan A
Ady=S,N-SN=3325-3=0,325m

O diém N d6, ngudi nay khong nghe dugc am tir hai loa tic 1a & do hai
séng am tir hai loa dén nguoc
pha nhau (hinh 3.13).

Ady =0,325cm = (k + |/2)A -
Budc séng dai nhat ung véi | Nguon
K,.=0.Vay x .. =0,75m 03

Hinh 3.13
3.52. Chon ddp an D

A=vT=v/f=>f =v/A

nin max

= 440 Hz
3.53. Chon ddp dn A

Doc theo S,S, khoang céch gitta hai dudng dao dong yéu lién ti€p 1a d/2.
Tirhinh vé tacé: d=9A/2=4,50
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3.54. Chon ddp n C
& M khong nghe duge am tic 1a hai séng S, va S, dén nguoc pha nhau.
Tacé: Ad =S;M =M= (k + [/2)A
vi S;M nhé nhit dng véi k = 0, do do:
SM=SM+A/2 =4m

3.55. Chon ddp an D
& M nghe dugc am to nhat: MS, - MS, =kA )
nhung O <SM<S,S, (2)
Tie (1) = (5,5, -SM)-SM =SS, -2SM =k
= SM = 1/2(§5,S, - kA) = 1/2(S,S, - kv/f)
Tl‘I(2):>SS -k v/f >0 =k <S,S,.f/v=6,67 3)
va -k v/f<2SS, =>k>-§S.f/v=-6,67 (4)
Vi-M ld dlem dau tién khi di tr S dén S.nén S,M la nho nhat tic 1a phai
ldy k 16n nhat: tir (3) va (4) = k,,,, =6

= SM,, = (sls, -61)= 0.25m
2077 Y

3.56.: Chon dap dn B
Hai diém gin nhau nhat dao dong nguoc pha c6: Ap = T..
S Ap=T= rd gt vein=Y =06(m)
A 2 f

Vay d = 0,3m = 30cm.
3.57: Chon ddp an C
Van t6c quay: n = %—gg =20 vong/s.
Tan s6 f ciia am do coi phat ra: f = n.p = 20.16 = 320 (Hz)
Chukiam: T= -]f-= 3.125.107%.

3.58: Chon ddp dn D

Phuong trinh dao dong tai A la: u, = asin(2nt - 67 + 2—:9—).

Véid=12m A=~ mif= = =1Hz
f 211:

2n.1

nén u, = asin(2nt - 61 + ) = asm2m
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3.59: Chon dap an C

—d,
Bién do tai M: A = 2acosn d, -d,

Véir=Ymif=2 =25Hz o d= 2 —0.06m = 6em.
f 27 2.5 . v

td

= A =2.5cosnt 10-16 =0

3.60: Chon dap dan C
S6 diém c6 bién do cuc dai thoa man diéu kién:

20 < kA <20 v6i A = % = 6cm.

< -33<k<33=k=-3;-2:-1;0;1; 2 3.
Vay c6 7 diém dao dong véi bién do cuc dai.

S6 diém diéng yén thod man: -20 < (k + —;— A <20

©-38<k<28=k=-3;-2-1:0; |: 2
Vay c6 6 diém dimg yén.

3.61: Chon ddp dn C
Buéc séng: A = ?v =0,4m.

=_"'"=6
A 04

Vay c6 6 miii = 6 bung trén day (s6 niit 12 7).

taC(S:]:k%@k: 2_251,2

3.62: Chon ddp dn A

|=2% S A=I=2m—>v=Af=20m.

Tirv= 5 >M= —F7 =0,025kg = 25g > m = 2u = 50g.
\f e . >

3.63: Chon dap an B
Phuong trinh séng tai mot diém M trude O 1a:

Uy = 2sin(2nt +2n %M) (cm)

OM = 10cm; T= 2" = |s; A= v.T=40cm = u, = 2sin(2nt + ).
. [()) ‘
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3.64: Chon dap anC
Phuong trinh séng tai mot diém sau O la:

Uy = 3sin(ﬁt —ZWQM‘ ) (cm)

v

A A
OM=10cm; T= 2% =2 h=vT=2m = u,=3sin(ut+ —).
[O)]

3.65: Chon dap an A

3.66: Chon ddp in B
2n oM
u,, = asin{ —t +27-——) (cm
M T y ) (cm)
OM=%Xcm; t=§thiuM=2cm 2a=icm.

V3

3.67: Chon dap an A

A = 2m; 6 ngon séng = 5 budc séng = T= — = 1,6s.

t
N

=V =‘2L—'= 1,25m/s.
T

3.68:‘Ch_0n ddap an D

v

f= — =500Hz
A

3.69: Chion dap dan D

d,.. = 25cm; A(p=27riw=E
A 4
= A =2m = v = Af = 1000 m/s = 1km/s.

min

3.70: Chon ddp dn D

u = asin( ZTKI -2n %)(cm) = 4sin(£t —gzt-x) {(cm)

>

:Tzés;l=3m:>v=%=0,5m/s.
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3.71: Chon ddp an B
sO nit séng trén day néu ké ca hai ddu A,B1a 5 nit = k = 4 b6 song.
Diéu kién song dimg hai dau nut:

l=k2 2k Y =v= 20 2 25mys.
2 2f

3.72: Chon dap an C
L(dB) = lOlg—lL = 70dB.

4]
3.73: Chon dap an D

min

d,.,=40cm; A =2n %‘i‘” =7

= A=08m =f= % =2.5Hz

3.74: Chon dap dn C
T=02s; v= 25(’:‘m/s; A=v.T=5cm

SS, o\ -
::>k='TS~ =2 = S§6 cuc dai giao thoa: N=2k + | =5

3.75. Chon dap an.C -
Khoang cdch gifta hai gon séng lién tlep la 20cm, nghia la budc séng
A =20cm. Vay van toc truyén séng la:
v=A/T=40m/s

3.76. Clion dap an B
Bién d6 cuc dai clia s6ng ting véi trudng hop:
d=1d, - d| =nA
& cdc diém trén dudng trung triuc ciia AB séng ¢6 bién do cuc dai, d6i véi
“chiing:d, =d,vad=0van=0.
Vi giita M va dudng trung truc cua AB khong cé cuc dai nao khic,
giao thoa séng tai M ting véi gid tri nho nhit cia n (ngoai gid tri 0).
—n=1=A=d khidél=[19-21|=2cm
= vin téc truyén séng la: v = Af = 2.13 = 26cm.
3.77. Chon ddp ¢én D
Van téc truyén séng trén mat nude la:
Giltan =9 gon 16i ¢6 n - 1 = 8 budc s6ng.
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=m-Hi=Ad= 87x'=4cm = A =05cm
Mat khic A =vT=v/f = v=Af= 0,5.120 = 60cm.

'3.78. Chon dap an A

Chon gdc thdi gian khi phan tir nuée tai S di qua vi tri can bang theo
chiéu duong di lén: A

+ Dao dong tai S cé dang: X = asin ot = asin 2nt.f

hay x =0,6sin2407t (cm)
+ Phuong trinh séng tai diém bat ki cich S mot doan d:
x = asin2nf(t - d/v) => x = 0,6sin2407(t - d/v) (cm)
Tai diém M: d = 12cm; x,, = 0,6sin240m(t - 0,2) (cn)

3.79. Chon ddp an B .
Goi d 12 khoang cich gifta hai diém trén mat nuée dao dong cung pha.
Po léch pha; Ag = 2nd/A = 2kmn.
Khi hai dao dong ciing pha: d =k (k € N) = d = 0,5k

- 3.80. Chon ddp an D.
3.81. Chon ddp dan A.
3.82. Chon dap an B.
3.83. Chon ddp dn-D

1. Budc song ctia séng: A = % =6(cm) = S,.S, = 18cm = 6;».

Trir hai diém S,, S, thi trén doan thang S, .S, ¢6 5 diém, tai d6 mat nude
dao dong manh nhat. Vay: “Néu khong tinh gon song thang tring voi
dudng trung tryc cta S, ,S, thi ¢6 4 gon séng hinh hypebol™.

2. Biéu thifc clia dao déng tai S,,S,: s = acos2nft = acos40mnt.

n(d, —d, [ n(d, +d, ﬂ’

,_(-l,__.;), cos tznf[ — __(_'_A_._‘_)

o

mat khdc ta c6: s = 2cos
Vay biéu thiic dao dong:

a) Tai M;: d, = 30cm, d, = 36cm la: s, = 2acosm(40nt - 10m).

b) Tai My: d, = 27cm, d, = 24cm: do d, - d, = 3cm = % nén dao
dong tai M luon luon triét tiéu: s, = 0. )

¢) Tai My: d, = 34,5cm, d, = 45cm; do d, - d, = 10,5cm = %x

’%
d,+d, =79,5cm = (13+%)x =5, = aJEC(>s(40nt +:§‘-}.
\
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3.84. Chor: dap an A.

Tacé: A = % =0,8(cm). vad, =d,=d = 8cm.

* d, -d, d +d,
Mat khéc vi: s, = 2acos E(—lx—l cos [?_RIOOI - $k—):’

Vé6id, +d, = 16cm = 20A vad,-d, =0.
= sy = 2acos(200nt - 207).

3.85. Chon dip dn A
Hai di€ém M, va M’, gan M, nhit 14n luot tng véi:
SMy=d +) =8 + 0,8+ = 8,8cm vA S,M’, = d - A = 7.2cm.

Do dé: IM, = /S, M, -S,I' ~7.84 cm. '

- Talai c6: IM, = S,133 =43 = 6,93cm = M,M, = 0.91cm. ~
Tuong tw: IM', = \'SM’, ~S,T" ~ 5,99 cm. = va M,M’, = 0.94cm.

3.86. Chon dap dn C
Kht hé séng dimg da 6n dinh thi hai diém nguén S, ,S, gin ding 1a hai nit
dao dong, con trung diém I chia S, .S, lai luon 12 mot bung. Do d6 ta phai

6:SI=8T=kX + 2 ke X
T2 4 -4

vaSS,=2SI=2k+1) % '
. A e . A
1S5S, =8cm=10A= 205 Vay chi con tang khoéang céch S,S, thém 5

titc 1a 0.4cm. Khi d6 néu khong ké dudng trung tryc ciia S,S, thi ¢6 20
gon séng hinh hypebol (vi gon séng 1a qui tich nhiing diém dao dong
manh hon ca).

3.87. Chon dap an B.
Giita 12 hypebol ¢6 11 khoang van, vay:

i=2cm= % = A =4cm = Van t6c truyén séng: v = Af = 80cm/s.

3.88. Chon dap dan C
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a) Bud6c song A = — = 1,6(cm). Dinh cta hai hypebol, tai d6 chat long

~-n | <

dao dong manh nhat, ciach nhau: i = % =0,8cm = S6 khoang i chita trén

S,S,
i

& chinh giita khoang cich giita hai niit, nén s6 hypebol (qu¥ tich céc diém

dao dong cuc dai) ding bang s6 khoang N & trén, titc 12 bang 15.

b) M, céch déu S, .S, nén dao dong tai M, cuc dai vi cé:

d :
¢ =@,= 2% = 10m = Vay M, dao dong ciing pha véi 5,.S,.

doan S,S, 1aN = = 15. Vi §,.S, 12 hai nit ma céc bung dao dong lai

Biéu thic cia dao dong tai M, 1a: s = 2acos100nt.
bieém M, ¢ cich S, va S, cling mot khoang:

d’= V6’ +8 = 10cm = ¢, =¢’,=125m.
Vay M, dao dong tré pha % $0 vGi S,,S, = sy, = 2acos(100mt - g).
3.89. Chon-dap an A.

Khoang cédch giita hai diém gdn nhau nhat trén cing mét phuong
truyén séng dao dong léch pha nhau 90° = A/4 = 0,75m.

3.90. Chon dap an B.

Khodng cach giita hai diém gan nhau nhat trén cling mot phumg
truyén séng dao dong nguoc pha nhau = A/2 = 2,5m.
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Chuong IV
DONG DIEN X0AyY CHIEU

L. TOM TAT Li THUYET

| 1. Nguyén tdc tao ra dong dién xoay chiéu

* Tu thong: Tir thong gii qua mot khung day c6 dién tich S gobm N vong day
quay déu véi van t6c o quanh truc A trong mot tir trudng déu B LAl
@ = NBS cosot = O cos(ot + @) [®]: Wb (Vebe)

trong do: <I> BNS = ®,, va ¢ goc giita (n B)khit=0
* Suat dién dong cam ing do may phat tao ra:
#=NBS o sin(ot + @) = Egsin(ot + @) V)
trong d6 E,=NBSw =E,
* Hleu dién thé€ cung cap cho mach ngoai
u = Ugsin(ot + ¢,)
* Cuong do dong dién 6'mach ngoai
i =I[sin(ot + @)
* C4c gia tri hiéu dung
- Eo . = Uo . = Jo_
E 7 U 7’ I 7
* Nhiét lugng toa ra trén dién tro thuan R
Q=RIt
Luu y: Trong céc cong thitc trén o goi 12 tan s6 goc, o = ot + ¢ goila pha va
0} g01 12 pha ban dau. Pai luong T = 2n/0 goilachukivaf= = @f2m goi la tan
s0.

2. C4c mach dién xoay chiéu so cap Y I B

- |a. Poan mach chi c6 dién tré R R .
* y cung pha véii (¢ =0) 5 - 4]\
g Yoy U
I, 1
Hinh 4.1
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* Bi€u dién bang gian do vécto
b. Poan mach chi ¢6 cudn thudn cam L

Tir biéu thic: Z = R? +(Z, =Z.)

/4 . /4
* usdm pha — so véi i =—)
u pha = (@ >
* cam khang:Z, =Lo

U
*Z,= — hayZ, = —
IO
* Biéu dién bing gidn do6 vécto
c. Poan muach chi ¢é tu dién C

* utré pha,% $0 V4i i ((p=—§)

* Dung khang Z. = 1

hay Z. = LIJ—

ez, U
0
* Biéu dién bang glan do vecto
d. Poun mach RLC mdc néi tiép:
Taco: u=ug+u +uc-va o=¢, -
e P Z -7,
u léch pha ¢ so véi i véi tgp = R

Tdng tré ciia mach:

Z=R*+(Z, Z)

'=& hayZ:E
o |

Tur gian do vécto ta c6:
U= U2+(U_-U.)

. o R
Heé s6 cong sudt: cosp = —
~ Z

O TR ———
L
U,
i
0
Hinh 4.2
|1
11
Ol —»>
Uc  Hinh 4.3

Hinh44

+Néu Z, >Z. mach c6 tinh cam khang = ¢ > 0: u 56m pha hon i
+Néu Z, <Z. mach c6 tinh dung khang => ¢ < 0: u tré pha hon i

+NeéuZ, =Z.mach cong huong = ¢ =0:u cungpha Vi i (I = —)

3. Cong suat dong dlen xoay chleu
Biéu thuc téng quit:

P = Ulcose (cos@ goi la he s0 cf)ng suat)
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Trong mach RLC mac ndi ti€p: cosp = -l% |

* NéuR, U = const (thay déi L, C, o, f)

SP=R— O (khiZo=Z, = P="0)
RI+(Z -Z.) ' R
* Néu L, C, @, U = const (chi thay déi R)
S>p-— (khiR-|Z, -Zc| = P=-1)
RJ?;.:}'{Z;)_, 2R

day 1a bat dang thic Cosi =>Z =R J2 = cosp =—\/2—§

4. Truyén tai dién nang - May bién ap - _

a. Truyén tai dién nang 12 su truyén tai dién nang tir noi san xudt dén nai tiéu

thu. Cong sudt truyén tai P tir noi san xuat dén noi tiéu thy P = UI (U hi¢u
dién thé ddu ra clia mdy phat, I cudng do dong dién trén dudng day)

- . 2

*Cong sudt hao phi trén dudng day: AP=RIF=R 52

b. M4y bién 4p I thiét bi c6 kha nang bién ddi dién dp xoay chiéu va gitt
nguyén tan so. -
* C4u tao mdy bién 4p gom hai phan: Loi thép gdm nhiéu 14 thép ki thuat
mong ghép v6i nhau dé tranh dong Phuco. Hai cuon day dong cubn quanh
16i thép véi s6 vong day khdc nhau: cuon so cdp N, vong néi v6i mang dién
xoay chiéu, cudn thi cap N, vong ndi véi tai tiéu thu. '
* Nguyén tic hoat dong: dua trén hién tuong cam tng dién tir
* Su bién ddi hiéu dién th€ va cuong do dong dién

P,=U,I, (cuén socép) vaP,=U,l, (cudn thi cap)
Hiéu suat ciia mdy bién ap: ‘
H= Ld => néu H=100% thi v_L_N
U, I, N,

= Néu N, <N, = U, < U, mdy tang th€ vanéu N, >N, = U, > U,

A2 2

5. Cac may phat xoay chiéu -
a. Mdy phét dién xoay chiéu mot pha
* Nguyeén thc hoat dong: dua trén hién tugng cdm ing dign tir
* C4u tao gébm 3 phén chinh:
- Phan cam (tao ra tif trudng - nam cham).
- Phan img (tao ra dong dién - cudn day c6 nhiéu vong).
- B0 g6p (dua dién ra mach ngoai) hai vanh khuyén va 2 chdi quét
b. Hi& ba pha gém mdy phét 3 pha, dong 3 pha va dong co 3 pha
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* M4y phat 3 pha hoat dong trén nguyén tic cam dng dién tir, c6 ciu tao
g6m hai phan: phin cam goi 1a réto thuong la nam cham dién, phan (ng goi
1a stato gom 3 cudn day dat léch nhau 1/3 vong tron trén than stato.

* Dong dién xoay chiéu 3 pha la hé théng 3 dong xoay chiéu cing tan s

cung bién do nhung léch pha nhau %7—[— hay 120° (thoi gian 12 1/3 chu ki)

=1 sincot i, =L sin(ot - 21/3); iy =1, sin(wt + 27/3)
* Co ha1 cach méc dién 3 pha Mic hinh sao (hay mac 4 day) trong d6 3 day
pha (day néng) va 1 day trung hoa (day nguoi). Tai tiéu thu khong cén doi

XUTlg = Ud‘\) \/_ Uph\ va Idly - ‘[p[n
Mic hinh tam gidc (hay mac 3 day). Tai tiéu thu phai dgi xing

= Udﬂy = Uph:\ Vi\l Id.‘ky .= \/§ Iphn

6. Dong co khong dong bo ba pha 1a thiét bi bién dién ning cha dong xoay
chiéu thanh co nang.
* Nguyén tic hoat dong:
Dua trén hién tugng cam ng dién tir va tir trudng quay
* C6 2 céch tao ra tir trudng quay:
Cho nam cham quay hoac bang dong 3 pha
* C4u tao dong co khong déng bo 3 pha gom 2 phan
- Stato giéng nhu stato ciia mdy phdat xoay chiéu 3 pha .
- Réto hinh tru c6 tdc dung nhu mot cudén day quan quanh 16i thép

Il. PHUONG PHAP GIAI TOAN
A. PHUONG PHAP CHUNG

Khi giai cdc bai tap vé dong xoay chiéu can luu y mot s6 diém sau:

* Can nam chéc cdc cong thic x4c dinh cdc dai lugng titc thai va hiéu
dung nhu:

+ Hiéu dién thé€ u va U,

+ Cudng do dong dién i val :

+ Céc dai lugng xoay chiéu nhu céng suat P, hé s6 cong suit cosg...
dé ap dung truc ti€p vao bai todn.

* Dung phuong phdp gian dé vécto quay (Fre—nen) dé x4c dinh do
16n cac dai lugng tir cac dai luong, vécto.

Cc bai todn vé dong xoay chiéu chu yéu dp dung trén cdc mach dién
khong phdn nhianh va mac néi ti€p, trong dé c6 3 yéu t6 co ban: Dién trg
thuin R, cam khang Z_ va dung khéng Z, cdn luu y dén do léch pha cla
hiéu dién thé€ véi cuong do dong dién trén timg phan tir dé c6 thé tim ra céc
yéu t6 trén nhanh nhat.
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Trong mach xoay chiéu, céng sudt va hé sé cong suat la hai dai luong
dugce sir dung khé nhiéu trong céc bai todn, tir né ta c6 thé x4c dinh duge tro
thudn R hoic tdng tr& Z cha mach.

- Trong trucng hop co, cong huong dién Z, = Z. cho phep ta xac dmh
cic thong s0 ciia cudn cam va tu dién.

B. PHAN DANG CAC BAI TOAN
LOAIl LIEN HE an'n HIEU BIEN ml‘z' VA CUGNG B0 DONG DIEN

Trong mach mac néi tiép, cuc‘mg do dong dién hiéu dung I quacic
phén tu' déu bang nhau, lic dé cac gid tri hiéu dung dugce xdc dinh:
U, =RL U =21 U ZIvaUAB—ZABI
* Néu cudn day vira c6 dién trg thuan R, vira cé cam khang Z,

=Zy= RS +Z;

* Néu trong doan mach gém dién tré R, cudn day va tu C méc ndi tiép.
Z= JR+R,) +(Z, -Z.)

Luu y: :
+ Trong moi trm‘)‘ng hop, nén tinh Z, va Z. khi da cé L va C trudc, sau
dé tinh téng tré Z, va néu cudn day cé dién trd R, thi phai tinh ch

& Khi c¢6 hién tuong doan mach qua phan tir ndo thi c6 thé xem phan tir
do6 khong cé mat trong doan mach

Z, -Z.

L

*Po léch pha giita u va i duoc xac d;nh tir biéu thic: tgp =

Khi khong cdn dé § dén déu géc léch, ¢6 thé ding cong thitc: cos = R/Z
Cac biéu thite uvai:
* Khi viét biéu thiic cta i cdn phai tim:
+ Do léch pha cha i d6i v6i u ma dé bai da cho;
U e 1 4 . <
+1,= —Zﬂ véi Z 1a tong trg cua toan mach.

m

* Khi viét biéu thirc cia u cin tim:
+ D6 léch pha clia u hai ddu doan mach so véi i
+U. =17
Tir chd biét duoc do léch pha va céc gid tri cuc dai, thé vao bi€u thic ta
. duoc céc biéu thitc can tim.

* Cong huéng: Z = Z, hay LCw’ = | >Z=2

mm

=R =>I=1,6=—

trong truo‘ng hop nay u va i ciing pha (¢ =0) = U =U.va U = U,.
Dé hién tugng cong huong xay ra thi ta phal thay déi L, C, hoac, f sao
cho thoa man biéu thitc:  LCw’ =1 = LC4Anf* = 1 :
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* Hai doan mach mic ndi ti€p c6 hiéu dién thé ciing pha:

P =0, =180, =189,
* Hai doan mach méc ndi ti€p c6 hiéu dién thé vuong pha:

T
P =0t =1gp = - ——
2 189,

Thi du 1

Mot mach dién gém dién trg thudn R = 75Q maéc ndi ti€p véi cudn
-3

10 (F).
n

cam¢6 do tucam L = 4i(H). tu dién cé dién dung C =
T

Dong dién xoay chiéu chay trong mach c6 biéu thic:
i = 2sin100xt (A)
a) Tinh cam khang, dung khéng va tdng tr clia doan mach
b) Viét biéu thic hiéu dién thé tic thoi gilta hai ddu dién trg, gitta hai
diu cuodn cam, giita hai dau tu dién.
¢) Tinh do léch pha cua hiéu dién the va cuong do dong dién
d) Viét biéu thiic tirc thoi cha hiéu dién thé giita hai dau doan mach.

 Piénh diu két luan DPUNG trong céc két luan sau:

A.a.Z, =125(Q).Z, =50Q; Z=752 Q
b.ug=150sin100xt(V);u, = 250sin( 1007t + 1/2); uc = 100sin(100nt — nt/2) (V).
c. ¢ = /4 rad. d. u = 150~/2 sin100mt(V). .

B.a.Z, = 125(Q),Z. =500, Z =752 Q
b.ug=150sin1007t(V);u, =250sin( 1007t + 7/2); uc = sin100mt(V).
c. @ =m/4 rad. d. u = 1502 sin(100mt + n/4) (V)

C.a.Z, = 125(Q).Z. = 50Q; Z=752 Q
b.ug=150sin 1007t(V):u, =250sin( 1007t + 11/2); uc = 100sin(100xt - 7/2) (V)
c.o=nfdrad.d.u= 1502 sin(100mt + 1/4) (V)

D.a.Z, = 125(Q).Z, = 500; Z =752 Q
b.ug=150sin1007t(V); u, =250sin( 1007t + 11/2); uc = 100sin( 100wt — 1/2) (V)
c. @ =m/f4 rad. d. u = 150sin100mt(V)

Hudng dan giai

a)* Cam khing Z, = Lo = i.lOOn

=125Q
4n
* Dung khing cita tu dien: Z, = 1/oC = —7—_=50 0
100n 107

Téng tré chia mach 1a: Z = JR2+(Z, —=Z.)’ =752 Q

b) * ug cuang pha véiivaco Uy=[R=275=150V
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= U, = 150sin100mt (V)
* u, s6m pha hon i: n/2 rad; U, =1,Z,=2.125=250 V
= u,_ = 250sin(100nt + n/2)
* uc tré pha hon i: 7/2 rad va Uy = Z.1,=2.50 = 100 V
= ue = 100sin(100nt - n/2) (V)
‘c. Do l1éch pha giita hiéu dién thé va cuong do dong dién ¢:
. L L 125 50
ta cé: tgo = R 75 =1 > ¢=m/4rad
d) Hiéu dién thé tic thoi hai ddu doan mach:
tacé: Uy,=1,Z2=2.75 \/_ 150\/_ =u= 150\/5 sm(lOOm + 7t/4) V)
Chon dap an C

Thidu 2

Cho mach dién nhu hinh 4.5, uy, = 2402 sin(100xt), dién tré thuan
cta cuén cam bang 0, dién o R = 120, dién trd ampe ké khong dang ké.
a)Nonlva32va4deh0 3
ampe k& chi 1,6A. Xdc dinh L R )
téng tré cia doan mach MN. W (&)
b) Néi | vao 3 va 2 vao 4 ampe c 4
ké chi 1,2 A, xdc dinh do
cam cua cudn day Hinh 4.5
¢) Méc nhu cau b, thay ampké biang von ké ¢6 dién tré vo cung 16n. Diéu
chinh gi4 tri dién dung C cua tu dién ta thiy khi C = C, chi s6 von k€ chi cuc -
dai. Xéc dinh C, va chi s0 ctiia von k€ trong truong hop nay.
Tim ddp 4n DPUNG trong céc két qua sau:
A.Zy=150Q; L=5,1H,C, = lO'S(F)
B.Zyn= 1500; L = 0,51H, C_ = 10°(F)
C. Zyn = 150Q; L = 5,1H, C, =3.10°(F)
D. Zyn = 150Q; L =0,51H, C, = 3.10°(F)

Huéng dan giai
a) Khi néi 1 v6i 3 ta cé so d6 mach dién nhu **—fm"m—l:}——,ﬁ'-°
hinh vé 4.6, ta cé:

Z= U—’l\’”“- = 240/1,6 = 15092 Hinh 4.6a

=Z'=R*+(Z,_-Z) = 150°
b) Khi néi 1 v&i 3 va 2 vé6i 4 ta cé so"dd mach °—-’me—£:|—°
dién nhu hinh vé 4.6b: : R

Hinh 4.6b
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J
Tacoé: Z= v ;"N =240/1.2 =200 Q
=7 =R'+(Z )y =7 =vJZ'-R’ =160Q =L =0,51-H
¢) Khi néi 1 véi 3, 2 v6i 4 va thay ampe ké bang mot von ké ¢o dién trg vo
ciing 16n ta ¢6 cdc phin i mac noi ti€p nhu hinh 4.7. Vi dién dung cé thé
thay déi, do d6 1am cho (U,) thay déi, ta c6:

[h2 . 52
UC max EJ‘EI_R“LZL = 400V
R
Gid tri cia C_ dugc tinh tir: - R
Z.=U/=400/1,2 =333,33 Q

C.=1/Z.o=1/333,3.100m = 3.10°(F) Hinh 4.7

Chon dap an D -
Thi du 3.

Cho mach dién xoay chiéu nhu hinh 4.8, A 1a ampe k€& nhiét (c6 dién tro
khong ddng ké), cudn day thuan cam c6 hé s6 tu cam L, dién tré R = 100,

-4
tu dién c6 dién dung C = 18,5uF = i/% F. Dat vao hai dau M va N cia
3n

mach dién mot hiéu dién thé xoay chiéu cé gia tri hiéu dung khong déi va cé
biéu thitc: u,,, = 70,7sin314 (V) = 50 J2 sin100mt (V). Khi K déng hay khi
K m& chi s6 cha ampe ké khong thay doi.
1)Tinh he s6 wr cam L cua cudn cam va s6 chi cha ampe ké trong céc
truong hop néi trén.
2) Lap biéu thic clia cudng do Mo—@—E——‘
dong dién tirc thdi trong mach khi R C | L
K déng va khi K mo. L—
Chon dip 4n DUNG: | Hich48 K
A. L=1L1H; 1=025A; i, ~ 0,354 sin(314t + 1,05) (A).
B. L=11H:1=0,25A; iy ~ 0,354 sin(100nt + 1,05) (A).
C. L=11H;1=0,25A; i, ~ 0,354 sin(10mt + 1,05) (A).
D. L=LIH;1=25A;i,~0,354 sin(10t + 1,05) (A).

Hudng dan giai
1. Tinh L va s6 chi ampe k€. Theodé ratacé: I, =1,

- Khi K m& dong dien quaR.L,C: 1, = Y.
Zni

- Khi K déng dong dién quaR, C: 1,= U
Z.

=Z2,=Z,>R+(Z -2V =R +Z. > (Z, -2 )V =7
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{ZL—ZC=ZC—+ZL=2ZC .
.

Vi:Z.=—= 173Q);
2, ~Z.="Z. 7 =0(logi) 7 oC
Z,=22.=346Q=>1L= ﬁz 346 =&z1,1H
o 100 3,14

b) Tinh s6 chi ampe ké&:

]
[=Im=ld= Uu = U = 39 :iO—:O,25A
» 7, JRP+7Z2 \100° 173 200

2. Lap biéu thic tinh dong dién tic thoi:

a) Khi K m& cuén cam L c6 tic dung trong mach.

- Do léch pha gilta cudng do dong dién va hiéu dién thé:

7 -2 7 _ g5

R R

g0, =

:>(Pm=§—)(pid=q)u’(9a=‘(9d= ~ 1,05 rad.

w|a

- Biéu thitc cuong do dong dién tiic thi: |
i, = Isin(ot + ,,) = 0,25+/2 sin(314t + 1,05) (A)
=i, ~ 0,354 sin(314t + 1,05) (A)
Chon dap dn A

LOAL2 XAC DINH CONG SUAT P VA R, L, C CUA MACH MAC NOI TIEP

Dé xdc dinh do 16n clia cong sudt ta c6 thé dang biéu thic:
P = Ul cos¢ hoac biéu thic P = RI?
trong d6 cos@ = R/Z véi mot s6 chu y:
* Khi mach cé cong huong cosgp =1vaP="P_,
U u

.= =—vazZ=Z.-»>LCwo =1
Z R

(¢ = 0 hiéu dién thé€ hai diu mach cling pha vdi c_uc‘mé do dong dién 1)
* Khi thay d6i R dé cong sudt mach dat gia tri cuc dai:
U R_V2
—— vacosp= —=—
2R 72

R= ‘ZL - ZCI :>Pmax=
, ., 7 -Z.
* PE tinh, do lech pha @ ta sir dung: tge = —*- = € (Z=R/cosp)

* Cudng do hi¢u dung I va hiéu dién the hi¢u dung U:
‘ v, U, Y. . u_u’

=— VvVa —=
R Z, Z. Z Z,
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Thidu 1. ‘
Cho mach dién nhu hinh 4.9. Biét u,g = 200sin1007t (V), cuén cam c6

L= 1 H, ampe k& A c6 dién trd khong dang ké; A chi 2A va hé s6 cong suat
7

cua mach dién la B Pé cong suat tiéu thu cua doan mach dién 16n nhit,

méc thém vao mach mot tu dién C,, lic nay ampe k& chi gia tri A. Cac gia tri
C,,C, va A c6 thé la:
A. C,= 6,37uF hoac C,= 21,2uF; C, = 63,7 pF hoic C, =10.6pF;
1=2\2A.
B. C,= 63,7uF hoic C,=21,2uF; C, = 63,7 pF hoac C, =10,6uE;
1=V2A
C. C,=6,37uF hoac C,= 21 2HF C, =6,37 uF hoac C, =10.6uF;
1=22A
D. C,;= 63,7uF hoac C,= 21,2uF; C, = 63,7 uF hoac C, =10,6pF;
=22 A

Chon dap an DGNG.

Hudng dan giai - ”L““”_b_D—‘%R O
a) Tim gid tri ca R va C, - C
Theo bai ra ta ¢6:

Z =U,/1=20022 =502 Hinh 4.9

mat khdc cosp = R/Z = R = Zcosp = 502 "? =50Q

vaZ, =Lo=100n1/1=100Q = Z'=R*+(Z_- Z.)’
=2, - Zol= VZ' -R* = Z,, = 50Q hoac Z,, = 150Q
=C = b = C, =63,7uF hoac C, = 2[,2}[[3
Z,w
b) Cong suat tiéu thu cia do"m mach 16n nhat khi c¢6 cong hu(mg
Z.=27,
* Xét truomg hop; Z, = 50Q dé cho diéu kién trén thoa man thi phai mac n6i
ti€p thém mot tu C, sao cho:
Z.,+7,=7, =7Z,=50Q = C, =63, 7uF
* Xét trudng hop Z, = 15002, dé dleu kién trén thoa man thi phai mic G,
song song v6i.C, sao cho:
11 1

—t— =2, -3OOQ:DCq=IO,6pF.
150 50 Z, .
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S& chi clia ampe k€ trong trudng hop nay la:

1=U/Z =200/502 =22 A
Chon dap an D

Thi du 2
Cho mach dién nhu hinh v& 4.10: L = 1/n H, hiéu dién thé hai ddu doan
mach v,z = 200sin100xt (V). Tu dién c6 thé

thay d6i. Khi cho C = 10*/2n F thi dong w

di¢én qua mach nhanh pha hon u,; mot géc
la m/4. Biét cudn day thuan cam Hinh 4.10
a)Tim gid tri cia R
b) Viét biéu thitc cudng do dong dién trong mach
¢)Tinh cong suat tiéu thu trong mach P. Khi cho C tang dan thi P thay
ddi thé nao?

Tim két luan PUNG trong cic két luan sau:
A.R = 100€; i = V2 sin(100nt - n/4);
P, = 200W(0 — 200W — 100W)
B. R = 50Q2; i = /2 sin(100mt - 7i/4);
P...=200W(0 — 200W — 50W)

C.R = 1009 i = /2 sin100nt:
P, =200W(0 — 200W —> 100W)

D.R = 100Q; i = V2 sin(100nt - n/4);
= 100W(0 — 100W —> 50W)

Hudng dan giai
a) Tim gid tri cia R
. Theo bai ra ta co: tgp = g‘—[—{é‘— =tg(-n/4)=-1=>R=7Z -7,
trongdé Z =200 Q vaZ, =100Q2 = R = 100Q
b) Biéu thitc cuong d6 dong dién: i = Isin(1007t - nt/4)
voi: I;=Uy/Z, Uy, =200 (V)vaZ = \/] 00* +(100-200)’ =100V2 Q
200
—2 _ -2 =i=2sin(100mt - n/4)

o= 10042

c¢) Cong sudt tiéu thu trong mach

St dung cong thiic: P = Ulcosg (troné doé cosp = cos(-nf4) = J2 12)
= P =Ulcosp = 100 (W)
* Khao sat P thay déi theo C tir 0 — o
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RU’  RU’
72 R+(Z,-Z.)
*KhiC—>0thiZ, >0 =>P—>0"

Ap dung cong thic: P=RI’ =

2
*KhiC>o0o=>Z.>0=>P—> ——,B—[i—) = 100W
R*+(Z,)
* Khi P dat gid tri cuc dai: Z, =Z, = C=10"%/n (F) = P, = 200W
Vay P tang tir 0 — 200W — ' 100W
Chon dap an A

Thi du 3.

Ch . P . A ’M N B
o mach dién xoay chiéu nhu A._“_.—w

hinh 4.11. Gid tri hiéu dung cua céc
hiéu dién thé U,, = 150V va Uy, =
200V. Biét u,, va u,, 1éch pha nhu 1 Hinh 4.11

goc g Biéu thiic dong dién qua mach:

i = 2sin(120mt - %) (A), cuén day thudn cam.

1. Xac dinh cac gia triR, L, C.
2. Tim cong suat tiéu thu cha mach dién va viét biéu thic hiéu dién thé tic
thoi trén hai dau doan mach AB. :

Chon dip an DUNG:
242 107
A.R=60\/§Q;L—— :C= = 12042 W;
3n ( ) 54\/—2—1;( )
g = 196,46 sin(120mt —% +0,53)V.
NP 107
B.R=60Q;L="Y2(H);C= 100\/_w
3 (H) ” Jz—n( )
U, = 196,46 sin(120nt - g +0,53)V.
22 102
CR=60v20 L= 22 (H C= F): P= 1202 W:;
3n ( ) 5421 (F)
5 = 196,46 sin(120nt +0,53)V.
V2 10-’

(F) P= 1202 W;

D.R=60V2Q; L= 3 (H):C=
3n
Uy = 196,46 sin(120mt - g V.
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Hudng dan giai
1) Dung phuong phdp gian d6 vécto hinh 4.12:
1 1 1

+) —5 = ———+-5—=> Uy =120V
UR UAN UMB.
U, 120 ,
HR=—R=-""_-60/20Q
NG
~>2 2 2 L U 150 ,
4) Loy =R+ 2 V61 Zyy = =$=75\/§Q
Ze= 22 -R? = \75°2-60°2 =452 O - U
Uc
I o 107
=C= = F)= - Hinh 4.12
Z.o 45.\_/5.1207:( TN "
Zuo= 2 =29 10020
I 2
Z:, =R*+Z} = Z,= 7}, -R* = J100°2-60%2 =80V2 Q
.80 2(H):2I(H)
120% 3n

2)P=RE=60v2(V2) =1202W.
Z= (2, -Z.) +R* =35 246072 =9823Q

oo ZumZe _35V2 35
=R 60f 60

Uy = L,Z = 196,46V = u,, = 196,46 sin(120 _E +0,53)V.

=0,583 = ¢ =30°15" = ¢ ~ 0,53Rad

Chon dap dan A

LOAI3  PNYONG PHAP GIAN BO YECTU QUAY (FRE-NEN)
(Ap dung cho mach RLC) '

Chon truc gdc Ia truc dong dién, sit dung céc di€u kién vé pha cia u va
i trén timg doan mach. Dya vao gidn d6 xéc dinh duoc:
U? = Ut + (Ug- Uge)?

UL UC. R

tg(p = ‘va cosp = T

Khi vé cdc vécto cin lu'u y dén ti 1€ giita do dai cdc vécto véi cdc g1a
tri d6 16n theo dé bai va do léch pha cla chiing. Dua vao cac dinh 1i ham s6
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sin, cosin, Pitago hoic céc tinh chét cta tam gidc dé xdc dinh cac dai luong
theo yéu cdu bai todn.

Luu y: Sau khi v& gian do vécto, can xéc dinh xem géc a nao khong déi dé
tinh tgo sau dé xét tam gidc c6 canh biéu dién gia tri can tim, trong d6 c6
mot goc khong ddi doi dien véi canh khong déi, dung dinh Ii ham s6 sin dé
_tinh va bién luan. Ngoai ra c6 thé cfimg cong cu dao ham.

Thi du 1.
Cho mach dién nhu hinh 4.13. Biét °—:)_{
U, = U = const; R, C, o khong déi. Diéu
chinh L dé s chi von k€ cuc dai. Gia tri
cua L chi cé thé 1a: » « If“h 4.13
A,L'=‘R_+ZE; B L R+
wZ. Y
C L= R+Z" , D.L=R+ZC
wZ. 0Z.
Chon dip 4n PUNG. -
' U . .
Huéng dan giai . . g U
+ Dung khéng: Z. = 1/Cw = const p__® ! >

8O = 18QPgc = -Z/R = const A ¢ i
= (Pre= const ] Ve
) M

—ZC

SIn P . = ———
S ReZ2 _ Hinh 4.14

Do u; cliing pha v6i i; ue tré pha /2 so véi i va u s6m pha n1/2 so véi i.
Ta vé dugc gidn d6 nhu hinh vé 4.14, ta ¢6:
o . R
o = /2 = Ppe = CONSt => SINA = SINQPg = SN P, = ————.
t RC }Rz + Zé
Theo dinh 1i ham s6 sin: :
u U U.si '
. . = . :UL = .Slnﬂ = (UL)max=
sinf sina sina sina
Khi d6'ta c6: U,y = U cosa = Zyy = Z, singge = R*+ 2% =Z,Z,

R,+Z. . R +Z2 S
22= 2t 1= RIS (U, = RO ZE

) T WL
Chon dap an A

=sinf =1
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Thi du 2
Mot dong co xoay chiéu san ra mot cong suit co hoc 7 ,SKW va c6 hiéu
- suft 80%. Mic dong co nay ndi ti€p v6i mot cudn cam réi mic ching vao
mang dién xoay chiéu. A

a) Tinh diéh nang tiéu thu cia dong co trong 1 glo

b) Tinh gi4 tri hiéu dung cta hi¢u dien the Uy, 6 hai ddu dong co. Biét
rang dong dién qua dong co c6 cudng do hiéu dung 40A va tré pha hon so
v6i Uy, mot géc n/6.

c) Hleu dién th& giira hai dau cudn cam c6 gia tri hiéu dung U, 1a 125V
va sém pha hon /3 so v6i dong dién chay qua cuon cam. Tinh hiéu dién thé
hi¢u dung cia mang dién va do léch pha so véi dong dién.

~ Tim két luan PUNG trong nhiimg két luan sau:
A.a.9375 (Wh); b. 270 (V); U =383 (V); ¢ = 3971/180 rad.
B. a. 937,5 (Wh); b. 270 (V); U =383 (V); ¢ = 397 rad.
C. a.9375 (Wh); b.27 (V); U=383(V); ¢ = /2 rad.
D. a. 937,5 (Wh); b. 270 (V); U =383 (V); ¢ = 7 rad.

Huédng dan giai

a) bién nang tiéu thu clia dong co trong 1 gio:
P=P/H=7,5.10°.100/80 = 9375 (W)
= A=P.1=9375.1 =9375 (Wh)

b) Cong sudt tiéu thu ctia dong co:

P =Uylcoso, = U, =270 (V)

l cos @
¢) Vi méc néi ti€p glua dong co va cuén cam nén hiéu dién thé hiéu dung
cua mang dienla: U= Uw + UL

Lay truc chudn 13 truc dong dién, UL v U
gidn d6 vécto clia phuong trinh trén nhu ‘
hinh vé 4.15, tir gidn dé véc to: : o, - B
U2 =13, + U’ +2U,U,cosp Nove U
= U= U, + U’ + 2U, U, cos(p, - @y,) i'

Thay s6 vao ta c6 U = 383V . Hinh 4.15
Mat khac ta c6: :
Ucoso = U, cos@, + Uy cosp,,
U, cosg, + U,,coso,,
U :
Thay s6 vao ta dugc: cosg = 0,773 = ¢ = 39° = 397/180 rad
Chon dip un A -

= cosQp =
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Thi du 3
Cho mach dién nhu hinh 3.16. -Hiéu ‘ c
dién thé giira hai diém A va B ¢6 dang: ®— N L B

=
Ups = 1003 sin(10077) (V). S6 chi chia
cic von k€ V, va V, lan luot 1a &, =

10043 (V) va U, = 502 (V). Cong sudt Hinh 4.16
titu thu trong doan mach 1a: P = .
1002 (W). Ciic gia tri cos@, R,LC ctiia mach trén cé thé la:

A. cosp = \/g;R=50\/§(Q);L= ﬁ(H);C= 1(;

(F)

B. cosg = \E; R=502(Q): L= 2—1—(}1); C=10*n (F)
T

-4
C.cos¢ =2/3; R=502(Q); L= 1 (H); C= 10 (F)
2n n
-4
D. A.cosp = \/—zi; R=50(Q). L= L(H); C= 10 (F)
3. ' 2n b

Hudng dan giai.

*Tir gidn do vécto hinh 4.17. ta c6: U? + U%, - 2UU,sing = U,?
1 2
= sing =-— (p <0) = cos =\/j
°="7. <p- ?=3

*I=P/Ucosp = V2 (A) =R = %:50\/5(9)

z=Y=s00L=% = Lp

I 0} 27t
Zoe = li_lzso\/g = Z. = 100Q

=C=10"(F

. m
Chon ddp dn A 4 Ui = Upe = 10043

Hinh 4.17
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LOAI 4 TRUYEN TAI DIEN NANG - MAY BIEN AP

a. Su truyén tai dién nang. '

Céc bai todn & dang nay khi giai thuong sit dung cac cong thitc tinh
cong suat cung cip boi nha may hoac ¢ong suat toa nhiét trén duong day dé
xdc dinh cdc dai luong trong cdc cong thitc dé:

- * Cong sudt cung cip boi nhamdy: P=Ul=1= U

* Cong sudt toa nhiét trén dudng day: P’ = RIF=R [P;-—

b. My bién ap.

Y T . . U, N .
* Bién d6i hiéu dién thé: sir dung biéu thic —U—‘— = N—' =k (n€uk > 1 mdy ha
thé va k < I may tang th¢) ‘
* Bien déi cuong do dong dién: sir dung cdc biéu thic: -
U 1
P, =P, vacosp, =cosp, = U1, =U,1, = U._L
' U, I,

hiéu suat cia may bién thé duoc xdc dinh tr H = 151 = Uyl  cosp,
: P, U] cosg,
Thidu 1
Mot mdy bién th€ cé cuon so cdp 300vong, cuodn thit cip 1500vong.
Mic cudn so cip vao mot hiéu dien the xoay chiéu c6 gid tri hiéu dung
120V. Biét hiéu suit clia may bién thé bang 1 va cudng do hieu dung ¢ cudn
so cap 1a [, = 2A. Hiéu dién thé hieu dung va cudmg do hiéu dung & hai dau
cuon thit cap c6 thé 1a: Chon dép an DUNG.
A.U,=60(V); 1,=04 (A): B. U, = 600(V); 1,
C.U,=600(V); L = 4 (A): D. U, =600(V); I,
Huéng dan giai
a) Xem dién trd ciia mach so cdp va thi cap khong ding ké, ta co:

UV Ny, -y 1:12 — 120.1500/300 = 600 (V)

4 (A)
0,4 (A):

i R i

b) Cuong 806 hiéu d't;ng cuia mach thif cap la:

LUy o1 Y g =2.1200600 = 0.4A
L. U, 'y,

Chon ddp an D
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Thi du 2
Mot duong déy tai dién 3 pha c6 4 dﬁy O, A, B, C hinh 4.18, v6i
Upa =220V. Két qua tinh trong truong hop nao dudi day 1a SAL

A. Mic 3 dén ciing loai c6 cong suit dinh mic 1a 250W vao mang theo so
d6 b thi cuong do dong dién qug méi den khi sdng binh thuong phai la
I=0,66A.

B. Dong co khong dong bo 3 pha mac mic vao mang dién theo so d6 ¢ ¢
cudng do dong dién trén dudng day 1a I = 20A khi hé s6 cong suat
cosg = 0,70 thi tiéu thu cong suat trung bjnh1a P = 3,1kW.

C. Mac dong co khong déng bo 3 pha vio mang dién theo so dé ¢ néu thay
cuong do dong dién qua day A la 10A thi cudng do dong dién qua moi
cudn day ctia dong co phai lal=58A.

D. Mic dén ciing loax ¢6 cong suét dinh mitc 1a 100W vao mang theo so d6 a
thi cuong do dong dién qua moi den khi sdng binh thuong phai 1a I = 045A.

o Lol Lol
(b)

@) Hinh 4.18 . (©

Hudng dan giai

Dong co khong dong bo 3 pha méc vao mang dién theo so d6 ¢ ¢6
cuong do dong dién trén duong day 1a I = 20A.
Khi h¢ s6 cong suilt 1a cosp = 0,70 thi tiéu thu cong suat trung binh la:

P=3.U,l cosp = 3.(220.1,732).(20/1,732).0,70
=3.3080=9240 W = 9,2 kW
Két qua P = 3,1 kW la sai do chi tinh cong suat tiéu thu ctia 1 cuon dﬁy
trong dong co. '
Chon dap an B

LOAL S MAY PHAT XOAY CHIEU UA BIlNG C0 KHONG DONG BO

* Xac dinh tan s6 dong xoay chiéu:
- Goi n la s6 vong quay ctia roto va p 1a s cép cuc cua roto, tan s6

dong dién f dugce xdc dinh tir: f= ap

* Xac dinh sudt dién dong
#=NBS wsinot = Esinot ,
(trong d6 E, = NBSo = E_| 1a suat dién dong cuc dai)




’ ™

V2 2

(®,, = BS 1a tir thong cuc dai glri qua 1 vong day
L y: Can phan biét hiéu dién thé u, va u: :
+ u, (hiéu dién the giita hai day pha)
+ u, (hiéu dién the giita mot day pha véi day trung hoa)

E=

* Quan hé giita hiéu dién thé"day va pha: u, = J3 u,

* Hiéu sudt clia dong co dién: ' cong sudt ¢o
. - 4 = tong suat co
cong suat dién

Thidu 1 :
' Mot méy phat dién phan cam c6 12 cap cuc quay v6i van toc 300 -
vong/phiit. Tl thong cuc dai qua cdc cudn day lic di ngang dau cuc la
0,2Wb va méi cudn day cé nam vong day (s6 cudn bang.sé cuc tir)
a) Tinh tin s6 cia dong xoay chiéu phét ra
b) Viét biéu thirc ctia suit dién dong cam umg va tinh suat dién dong
hiéu dung clia mdy phat.
Chon cau tra 16i DPUNG trong cdc cau sau:
A.a.58Hz; b. e =934sin120nt (V); E =647 (V)
B. a.58Hz; b.e =9034sin120nt (V); E =647 (V)
C. a.60Hz; b. e =934sin120nt (V); E =6407 (V)
D. a.60Hz; b. e =9043sin120xt (V); E=6413 (V)

Hudng dan giai
a) T4n s6 cta dong xoay chiéu do miy phat ra:
f = np/60 = 12.300/60 = 60Hz
b) Suat dién dong cam tng:
e = E sinot

trong dé: o = 2nf = 1207 (rad/s)

E, = NBSo = ®No = 24.5.0,2.120m = 9034 (V)

vay = e =9034sin120nt (V)
* Suat dién dong hiéu dung: E= EO/\[- =9034/2 = 6407 (V)

Chon dap an D :

Thi du 2.

Mot mdy phat dién c6 tan s6 f = SOHz.
a) Cdc cuon day phan ing dugc méc theo hinh sao hinh 4.19. Bi€t hiéu di¢n
thé hiéu dung giita mi day pha va day trung hoa 1a U, = 220V. Tim hiéu
dién thé hiéu dung U, giita cic diy pha voi nhau.
b)Ta méc vao cdc tai ciia méi pha clia mang dién.
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- Tai Z, vao pha 1 gébm mot trg thudn va cudn thudn cdm mac n6i tiép.
- T4i Z, vdo pha 2 gom moét trg thuin va tu dién méc néi tiép.
- Tai Z, vao pha 3 gébm mot trd thuén, cuén thuan cam va mot tu dién méc
néi ti€p. Cho R = 6Q, L = 2,55. 10”H va C = 306yF.
+ Tim cudng d6 dong dién hiéu dung qua céc tai dé
+ Tim cong suét ciia dong ba pha nay
Chon phuong 4n tra 16 DPUNG
A a U,=361V; 1 =22A;1,=183A;,=34A; P=1184 (W)
B.a. U;=381V:1, =22A:1,=183A; I,=3,4A; P= 11849 (W)
C.a. U;=361V; 1 =22A;1,=18,3A;1,=34A; P = 1184 (W)
D.a U,=381V; I, =22A: I, = 18.3A; I, = 34A; P = 11849 (W)

Huéng dan giai
a)Theo li thuyét ta c6: U, = V3 U, — U, = /3220 =381V
b) Ta cé: Z = Lo = 2nfL = 27.50. 2,55. 107 = 8Q

vaZe= =104 Q

2nf.C
Téng tr§ clia Z, = JR* +(Z, ) =.10Q

Tong tré clia Z, = JR? +(=Z.)° =12Q
Tong tro chia Z, = \JR> +(Z, -Z.)* =6,46Q

Cuong do hiéu dung qua céc tai:

=Y _ooap,= Ur
Z

1 e}

-

=183A; ;= Yp =34A
Z, ‘
Cong suat dong dién qua cic tai: P,=RP,
Cong suat cua dong 3pha: P= R(I' +F+ )= . 11849 (W)
Chon ddp an D

] >

day pha 1

»

3 Us ,
8 day Thoa A
ﬁ ' ;3; B. .

C y pha

day pha 3

Hinh 4.19
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C. BAI TAP LUYEN TAP
4.1. Néu dong dién xoay chiéu c6 tan s6 f = 50Hz thi trong méi gidy né doi
chiéu bao nhiéu 1an?

Chon dap 4n DUNG: .
A. 50lan B. 100 lan C. 150 lan D. 220 lan.

4.2. Hiéu dién thé tic thoi gitta hai ddu mot doan mach dién la:
u = 310sin(100xnt) (V).
* Tai thoi diém gan nhét sau dé, hi¢u dién thé tic thoi dat gid tri. 155V'7

Chon dép an DUNG .
A. —l—s B. L C.—l—s D.'Ls.
600 60 100 150

4.3. Mot dén ong dugc méic vao mang dién xoay chiéu 220V- 50Hz, hi¢u
dién thé méi ciia den 1a 110V. Biét trong mot chu Ki dén sdng hai lan va
tat hai 1an. Khoang thoi gian mot 1an dén tat 1a bao nhieu?

Chon dap an DUNG
A. —Ls B. —l—é C. is. D. Ls.
300 150 150 50

4.4. Gid tri cua hléu dién th€ hiéu dung trong mang dlen dan dung:
" Thay déi tir —220V dén +220V; ‘

Thay déi tir V dén +220V

Bang 220V; )

Bing 220~/2 V = 310V.

Chon cau tra 161 DUNG

O NwWP:

4.5. Hiéu dien thé hiéu dung chia mang dién dan dung bing 220V. Gid tri
bién do6 cia hiéu dién thé d6 bing bao nhieu?
Chon dép 4n DUNG
A 440V B. 380V C. 310V D. 240V

4.6. Cudng do hiéu dung ctia dong dién xoay chiéu duoc dinh nghia theo

cong thic nao"
Chon phlIo‘ng an DPUNG

Al,=l2 B I,=l/y2 ClL,=+2 I, DIl,=2I,

4.7. Dat vao hai ddu mét ban 1a 200V - 1000 W mét hiéu dién thé xoay

chiéu u = 200\/5 sin(100mt) (V). Do tu cam cta ban l1a khong dang Kké.
Biéu thic dién ta cuong do dong dién chay qua ban 12 c6 dang nhu thé
nao? .
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Chon phuong én DPUNG :
A. i=5sin(100mt) (A) ~ B.i=5+/2sin(100m1) (A)

C.i=5+/2 sin(100nt- 32’—) (A) D.i =5sin(100m-%) (A).

4.8. Doi vé6i dong dién xoay chiéu, cudén cam c6 tac dung gi?
Nhan xét nao DPUNG:
A.Can tr6 dong dién, dong dién c6 tan s6 cang nho cang bi can trd
nhiéu;
B. Can tro dong dién, dong dién c6 tin s6 cang 16n cang it bi can trd ;
C. Ngan can hoan toan dong dién; :
D. Can tr& dong dién. dong dién c6 tdn s6 cang 16n cang bi can trd nhiéu;

4.9. So v&i hiéu dién thé, dong dién xoay chiéu chay qua doan mach chi gém
cudn cam s& dao dong diéu hoa:

Chon phuong an DUNG .
A. Sém pha hon mot géc % B. Tré pha hon mot géc %;
C. S6m pha hon moét géc 775’. D. Tré pha hon mot géc - —g—;

4.10. Khi trong doan mach c6 mot cudn cam véi do tu cam L va dién tré
thuin R, ta s& coi né nhu mot mach gom:
A. Cyon cam L méc song song véi dién trd thuin R;
B. Cuén cam L méc ndi ti€p véi dién trg thuan R;
C. Cudn cam L va c6 thé bod qua dién tré thuan R;
D. Dién trg thudn R va c6 thé bo qua cudn cam L.
Chon phuong an PUNG

4.11. M6t doan mach dién gébm moét cuén day c6 dién trd thudn r = 5Q va do
25 '

tycam L = — 10” H mdc n6i ti€p véi mot dién trd thudn R = 20Q. Dat
vao hai dau doan mach mot hiéu dién thé xoay chiéu:
u = 1002 sin(1007t) (V). .
Xac dinh cudng do dong dién qua mach va cong sudt clia doan mach.
Chon phuong 4n DPUNG
A.1=2A,P=50W B.1=2A,P=502W,
C.1=2v2A,P=100W D.1=2v2 A, P=200W.
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4.12. Mot doan mach dién gém moét cudn day c6 dién tré thudn r = 5Q va do
, 25- ., e . , .
tw cam L = — 10~ H mac ndi ti€p v6i mot dién trg thuin R = 20Q. Pat
pn :

vao hai ddu doan mach mét hi¢u dién th€ xoay chiéu:
~u=100+/2 sin(100mt) (V).
Dang ctia biéu thic cudng do dong dién trong mach.
Chon phuong an PUNG
'A.i=2sin(100mt + 1/4) (A); B.i=2+/2 sin(100nt + n/4) (A);
C.i=242sin100mt (A); D.i=242 sin(100nt - n/4) (A);

4.13. Khi mac mot tu dién vao mang dién xoay chiéu, n6 c6 kha nang gi?
Chon phuong 4an DPUNG
A. Cho dong dién xoay chiéu di qua mot cach dé dang;
B. Can tr& dong dién xoay chiéu;
C. Ngan can hoan toan dong dién xoay chiéu;
D. Cho dong dién xoay chiéu di qua, déng thoi ciing cé tic dung
can trd dong dién xoay chiéu.

4.14. Khi méc tu dién vao mang dién xoay chiéu, nhan xét nao sau day la
DUNG?
A. Néu tan s6 clia dong dién xoay chiéu cang nho thi dong dién cang dé
di qua ty;
B. ‘Néu tan s6 ctia dong dién xoay chiéu cang 16n thi dong dién cang khé
di qua tu;
C. Néu t4n s6 clia dong dlen xoay chiéu cang 16n thi dong dién cang dé
di qua tu;
D. Néu tan s6 ctia dong dién xoay chiéu bang kh(‘)ng (dong khong déi)
thi dong dién cang dé dang di qua tu;

4.15. So v6i dong dién, hiéu dién thé ¢ hai dfiu'doan mach chi gém tu dién,

sé.dao dong diéu hoa:
Chon phuong én DUNG

A. S6m pha hon mot géc %; B. Tré pha hon moét géc g—;

C. S6m pha hon mot goc —%; D. Tré pha hon mét géc - %

4.16. Mot doan mach gém cuon day cé came khdng 10Q va tu dién c6 dién
dung C = 2.10%n (F) mic n6ij tiép. Dong dién qua mach 6 biéu thic

184



i =2/2 sin( IOOm‘ + 1/4) (A). Dang cua biéu thiic hiéu dién thé hai dau doan
mach nhu thé€ nao? Chon dép an PUNG:

A.u=-802sin(100nt - /2%, B.u=-80+2 sin(100mt + 7/2)

C. u = 802 sin(100mt - 1/4); D. u = 80+/2 sin(1007. + 7t/4)

4.17. Mot doan mach goém cuén day c6é came khang 10Q va tu dién cé dién
dung C = 2.10%/n (F) mac noi ti€p. Dong dién qua mach cé biéu thic:
1= Zx/zsin(IOOm + m/4) (A). Mic thém mot dién tré thuin R vao mach
bing bao nhieu dé: Z =7, + Z.

Chon dép an DUNG:

A.R =00 B.R =20Q

C.R=20/50; D.R =406 Q

4.18. Mot doan mach R, L, C méc néi tiép. Biét rang U, = 1/2U,,. So Vvéi
dong dién, hiéu dién thé tai hai ddu doan mach sé:
A. Cung pha B.S6mpha C.Trépha D. Vuong pha
Chon phuong 4n PUNG

4.19. Diéu kién dé xdy ra hién tuong cong hudéng dién trong doan mach
R,L.C dugc dién ta theo biéu thiic nao?

1
A o= —: B.f=1/2rLC:
o Ic /2n
C. o’=1/JLC: D. f = 12zLC.

Chon phuong 4n DPUNG

4.20. Mach dién R|L,C, ¢6 tdn s& cong hudng o, va mach dién R2L2C2 c6
tan s6 cong hudng o,, bi€t , = w,. Mic néi tiép hai mach dé véi nhau
thi tan s6 cong hudng clia mach sé 12 . © lién hé véi o, va o, theo
cong thic nao?

Chon phuong 4n DPUNG
A o=20o, B. o =30, Co=0 D.o=0 =0,

4.21. Khi tén s6 cia dong dién chay trong mach
hinh 4.20 gidm thi cudng do hiéu dung cha
dong dién d6é s& nhu thé ndo. Chon dap an
PUNG:

A. Tang; B. Giam _
C. Khong thay déi; D. Tang giam tuy
thudc vao chiéu clia dong dién. Hinh 4.20
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4.22. M6t doan mach dién géom mot dién trg thuan R méc néi ti€p véi cuon
cam L. Biét hiéu dién thé€ hiéu dung ¢ hai ddu di¢n tro R 12 U, = 40V va
hiéu dién thé hiéu dung & hai ddu cuon cam L 1a U, = 30V. Hiéu dién the
hiéu dung U & hai dau doan mach trén c6 gid tri bao nhiéu?

Chon phuong 4n PUNG
A. U=10V B. U =50V C.U=70V D. U =100V.

4.23. Cho mot doan mach gém mot dién tr& thudn R méc n6i ti€o véi mot tu

. . 15 . s : . ’
dién ¢6 dién dung C = P 10°F. Dt vao hai ddu doan mach hiéu dién thé
T

xoay chiéu u =35 V2 sin(100mtt) (V). Biét chi s6 ctia von k€ & hai dau dién
trd R 12 4V. Cuong do dong dién chay trong mach c6 gid tri bang bao
nhiéu? .
Chon phuong 4n PUNG
A.03A B.0,6 A C. 1A D.I,5A.

4.24. Cho moét mach dién nhu hinh v& 4.21. Bi€t u,; = 60+/2 sin100mt (V).
Von ké V, chi 80V, V, chi 28V va ampe k& chi 0,1A. Do tu cam ctia cuon
day c¢6 gia tri bao nhiéu?.

Chon dip an PUNG: o y C

A.L=640H; B.64/nH IV |

C.318.10%n H; D.20,4H : :

4.25. Mot cuon day thuan cam, cé @ A B
do tr cam L = 2/n H, méc ndi ° T
tié'p vGi mot tu dién c6 dién dung Hinh 4.21
= 31,8puF. Biét hiéu dién thé ,
glua hai dau cuon day c6dang u = 100sin(1007tt + 7/6) (V).
Xac dinh dang ctia biéu thitc cuong do dong dién trong mach:
Chon dip 4n DUNG:
A.i=0,5sin(100nt - n/3);  B.i=0,5sin(100nt + 7/3)
C. i =sin(100xnt - n/3); D. i =sin(100xt + 7/3)

4.26. Mot cuon day thudn cam, c¢6 d6 tu cam L = 2/n H, mic ndi tiép voi
mot tu dién cé dién dung C = 31.8uF. Biét hiéu dién the gilta hai dau
cuodn day ¢ dang u = 100sin(100nt + 1/6) (V). ‘

Xéc dinh dang cta biéu thic hiéu dién the hal dau tu dién:

Chon dap 4n DUNG:
A. u = 50sin(100nt - 57/6); JB. u = 50sin(1007t + 57/6)
C. u = 100sin(1097t - 1t/3); D. u = 100sin(100mt + 7/3) ..
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4.27. Cho mo6t mach dién nhu hinh vé 4.22. Biét u,, = 40+/2 sin100mt (V).
Von ké V, chi 20V . V; chi 203 V va ampe k€ chi 1A va Z, = 2Z. Dién
trd thudn va dung khéng cua t C

c6 gid tri bao nhiéu?. L C R

Chon dép 4n PUNG: —— NN
R=10/3Q.C=10°2nF . O
3

=10/3Q.C=10"nFC. A A B
C.R=20/3Q,C=10"2nF °© o
D.R=20V3Q,C=10"/xF Hinh 4. 22

4.28. Mot inach RLC méc ndi tiép, 14n luot goi Uy Uy,; va Ug, 12 hiéu dién -
thé cuc dai giita hai ddu dién trG, cudn day va tu dién. Bi€t 2Uy, = U, =
2U,,. Xdc dinh do léch pha giita dong dién va hiéu dién thé.

Cho két luan DPUNG:
A. u sém pha hon i mét géc n/4.
B. u cham pha hon i mot géc /4.
C. u s6m pha hon i mot géc n/3.
D. u cham pha hon i mét géc n/4.

4.29. Mot doan mach gom dung khang Z. = 100Q va cudén day c6é cam
khang Z, = 200Q2 méac ndi ti€p nhau. Hi¢u dién thé giita hai diu cuén
cam c6 dang: u, = 100sin(100xt + 7/6) (V). Bi€u thic hiéu dién thé &
hai ddu tu dién c¢6 dang nhu thé nao? -

Chon dép 4n DUNG: , :
A. uc= 100sin(1007t - w/2) (V);  B. uc = 100sin(1007t + n/6) (V).
C. uc.= 50sin(100nt - n/3) (V);  D.uc= 50sin(100nt - 57/6) (V) -

4.30. Chon cau tra 10i DUNG nhat: Trong doan mach xoay chiéu R, L, C,
dong dién va hiéu dién thé cung pha khi:
A. Doan mach chi cé dién tré thuan.
B. Trong doan mach chi xay ra hién tugng c(‘)ng hudng dién.
C. Poan mach chi ¢6 dién tr¢ thuin hodc c6 xay ra cong huong.
D. Trong doan mach dung khéng lo‘n hon cam khang.

4.31. Mot cudn day c6 do tu cam L va dién tro thuan R. Pat vao hai dau
cudn day moét hiéu dién the khong déi 12V thi dong dién qua cudn day 1a
4A. Néu dat hiéu dién thé xoay chiéu 12V-50Hz thi cudng do hiéu dung
cua dong dién qua cudr: diy 1a 1,5 A. X4c dinh do tu cam cta cudn day:
Chon phuorng 4n DUNG
A.14,628.10°H; B.2358.10°H; C. 3,256.10°H; D. 2544 10°H
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4.32. Chon cau tra 16i DUNG trong cic cau dudi day:

A. Cudng do dong dién hiéu dung bing cuong do dong dién cuc dai nhan
v6i can bac hai cta 2.

B. Cuong do dong dién hi¢u dung tinh badi trung binh cong cua cic cudng
do tire thoi trong mot chu ki.

C. Cuong d6 hiéu dung ctia dong dién xoay chiéu bang cudng do cua mot
dong dién khong d6i ma néu ching 14n luot qua binh dién phan chia
dung dich mudi bac thi sau 1s s& thu dirge cliing mot luong bac.

" D. Cuong d6 hiéu dung ti 1& v6i hiéu dién thé hiéu dung va ti 1¢ nghich
V6i tdng trd ctia doan mach. N6 dugc do bing ampe ké nhiét.

4.33. Trong doan mach dién xoay chiéu, tin s6 f c6 hiéu dién thé hiéu dung
U chi chita tu dién dién dung C thi:
A. Cudng d0 hiéu dung I'tinh béi I = 2n.f.U/C.
B. Cudng do dong dién titc thoi i qua tu dién sém pha /2 so véi u.
C. Cudng d6 hiéu dung i vudng pha so véi hiéu dién thé€ hiéu dung U.
D. Téng tré Z = 2n.£.U/C.

4.34. Trong doan mach dién xoay chiéu tan s6 f ¢6 hiéu dién th€ hiéu dung
U chi chita 6ng ddy vGi do tir cam L va dién tr¢ thuin r = O thi két luan
nao duéi day 1a DPUNG.

A. Hiéu dién thé hiéu dung giita hai ddu ong day laU=2nfLL

B. Cudng d6 hiéu dung I ting khi cho thém 16i sat vao trong 6ng day.
C. Cuong do dong dién 1 vudng pha so véi u.

_D. Cudng do hiéu dung I = U.L/2nf

4.35. Chon cau phit biéu PUNG trong s6 cdc cau sau:

A. Dong dién xoay chiéu c6 thé dung dé ma dién.

B. Téng tr& clia doan mach gém 6ng day L méc néi tiép véi tu dién C s&
c6 gia tri nhé nhat khi 47° £ L.C= 1

C. Soi day st cang ngang & phia trén 16i sit ctia ong day c6 dong dlen
xoay chiéu tin s6 f s€ bi dao dong cu‘o’ng biic véi tan so f.

D. Nhiét luong toa ra & dién tro R kh1 c6 dong dién xoay chiéu chay qua
dugc tinh boi cong thitc Q = RI .t

4.36. Trong doan mach ¢6 R.L va C méc néi tiép, gilta 2 diém c6 hiéu dién
the hiéu dung U. Néu oL= 1/Co thi két luan ndo duéi day la két luan
DPUNG: | |

A. Cuong d6 hiéu dung I < U/R.
B. Cuong d6 dong dién i cing pha véi u.
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C. Cong suat tiéu thu trung binh 1a P> U*/R.
D. Téng tré chia doan mach Z >R. -

4.37. Chon gidn do vécto Fre-nen bi¢u thi DUNG hiéu dién th€ trong doan
mach chita 6ng day c6 dién trd thuan r, trong s6 céc gian do a, b, ¢, d cta
hinh 4.23. Chon dép 4n DUNG: '

A. Gidn d6 b; B. Gian do c; C.Giandéa; D.Gidndod

UM' ‘ Uy [:r' R "T ' i
‘vi . D ,,,,, __.I v U“ o e \EM
|
(a) (b) (c) (d)
Hinh 4.23

4.38. D6i v6i doan mach dién theo so d6 ¢ hinh 4.24 thi nhiing cong thic

ndo dusi day 1a DUNG.
A U,c=U,p+ Ugc+ Upe
vaU,Z = Uyp + (Uge - Uep)’ |:]R ML,W\ c
B. U, = U,z + Uge + Upe A B C b
va U, =U,p + Ugc ~Uep’
C. Uy =Uup + (Upe - Uep)® Hinh 4.24
D. U, =U,’ +Up’ - Uy’
4.39. D6i v6i doan mach dién méc theo so d6 6 hinh 4.25 thi cong thic nao
duéi day 12 DUNG:
A. Cong sudt tiéu thu trung binh ¢ dién r6 R 1a P = U, /R.
B. Cong sudt tiéu thu trung binh & tu

dien P, =2n.f.C.U,". ' R L C
C. Cong sudt tiéu thu trung binh & A'—{::}I;JWW\"C_i —
ong day dién tror1a Py = U, 7/r.

D. Cong sudt tiéu thu trung binh ¢ . Hinh 4.25
toan bo doan mach P, = U,/(R+1)

4.40.- Cho dién trd R, ong day c6 do ty cam L véi r = 0, tu dién c6 dién dung
C. Lan lugt méc mdi phan tir d6 vao hai cuc nguén dién xoay chiéu cd u
= 25c0s1000mt thi thiy cudng do hiéu dung qua timg phén tir déu bang 1
= 50mA. Hoi két qué nao dudi day SAL *
A. Khi mic n6i tiép 3 phan tir trén vdo nguon dién da cho thi thiy cuong
do hiéu dung 1a: I, = 0,05A. _
B. L =3,126H; C.C=3.10°F; D.R = 100 om.
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4.41. Trong mach dién c6 so d6 nhu hinh 4.26, khi nguon dién cé tan s6 géc
® ta thdy ampe k€ nhiét chi 0,200A; cdc von k€ chi U,, = 160V, U =
56V va U, = 120V. Khi thay ddi tdn s6 géc cia nguon dién téi mitc w’
= 250rad/s thi thdy ampe k€ chi gid tri cuc dai.

Hoi két qua nao duéi day 13 DPUNG.
A. D6 lech pha giita ucvaila 36"
B. Dién dung cla t dién la

C=0,94pF.
C. Dién tr6 thuan cia 6ng day Ia
R = 300Q
D. b6 w cim ciua ong day Ia
L=21H. Hinh 4.26

4.42. Mot doan mach mic n6i ti€p R, L, C ¢ R = 100Q duoc cung cap dién
boi nguon dién c6 Uy, = 212V va tin s6 f. Von ké nhiét mic giita 2 dau
ong day va giita 2 ddu tu dién chi U, = U, = 3RI.

Cau tra 16i ndo sau day Ja PUNG.

A. Von k€ giita 2 dau tu dién chi 636V.

B. Cudng d6 hiéu dung trongmach la ] = 2,12A.

C. Khi tn s6 ctia nguén dién 1a = 2f thi cuong do hiéu dung trong -
machla I’ = 0,460A.

D. Khi tan s6 cta nguon dién 1a £ = 2f thi hé s6 cong suat 13 0, 216.

-4.43. Mac mot ong day c¢6 L va r noi tlep v6i mét dién tré R = 1002 vao
- nguoén dién ¢6 U = 7,5V va ¢6 tan s6 f = 50Hz. Hiéu dién th€ do duoc
gura hai ddu 6ng day 1a U, = 5,5V; gita 2 ddu dién tr& 12 U, = 2,8V. Keét
© qua ndo sau ddy la SAL:
A. Do tu cam ciia 6ng day 1a L = 0,05H.
-B.Dién trg thudn cia ong day lar = 12 Q.
~C. Cudng d6 i cham pha hon hiéu di¢n the nguén mot géc § = 54°
D. Tong tré cia doan mach 1A Z = 27 Q.

- 4.44. Mot 6ng day c6 L va R méc noi ti€p v6i mot tu dien dién dung C vao
ngudn dién cé hiéu dién thé' 1a u = 1202sin314t. Ampe k€ trong mach chi
I =2,0A. Ba von k& mic giita hai ddu 6ng day, giita hai diu tu dién va
gilta 2 cuc nguédn chi cling gia tri. Cho biét 312 = = 0,866. Ké&t qua nao
dudi day la SAL.

- A. Dién dung cta tu dién C = 5,3.10°F.
B. Khi thay tu di¢n c6 dién dung C’ = 2C thi cuong do hiéu dung c6 gia
tri cuc dai va hiéu dién thé gifra 2 dau tu dien 1A U’ = 9,8V.
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C. Dién trg ciia 6ng day 1a R =52Q
D. Do tu cam ca 6ng day 1a L = 0,096H.

4.45. Cho bién tré R, cuon day c6 r =0

va ¢6 L thay déi dugc nhd di chuyén R L C

16i sit, bo tu dién c6 dién dung C A‘*—‘:*l;“w‘""’g“ F——D
thay déi duge, nguon dién c6 U va o

khong ddi. Mac R, L va C theo so do Hinh 4.27

nhu hinh vé 4.27.

Tim cau két luan SAI trong nhiing cau dudi day:

A. Khi méc nguén vao 2 diém A va D réi thay déi L thi thay U, thay
d6i. U, dat gid tri s6 cyc dai khi c6 C=L/(R"- o’L?)

B. Khi méic nguon vao 2 diém A va D roi thay doi L hay C thi thay I thay
déi. I dat tri s6 cuc dai khicé C= 1/Lo’.

C. Khi méc nguén vao 2 diém A va D roi thay doi C thi thdy U, thay
d6i. U, dat tri s6 cuc dai khi c6 C = L/(R® - o’L?)

D. Khi méc nguén vao hai diém A va C rdi thay d6i | hay R thi thdy Uy,
va I déu thay ddi. Cong sudt toa nhiét & R dat tri s6 cuc dai khi
R = ®.L va duoc tinh boi P’ = U’ ,/20L.

4.46. Cuon day roto ciia may dao dién c6 dién r6 R = 6Q gom 100 vong day
c¢6 dién tich trung binh S = 20cm’. Réto quay déu véi tan s6 géc
© = 314rad/s trong tir trudng déu c6 cam ing tir B = 0,35T. Mach ngoai
gém L vt C c6 tong tro 12 Z = 8Q. '
Chon cau két luan ding trong s6 cdc cau dudi day. , ,
A. Suit dién dong tic thoi clia mdy bién thién theo ham s6 dang sin. Khi

chon thoi diém ban ddu 1a lic vong day vuong goc véi vecto cam dng
. .tlr B thicé e =0,05sin314t.
B. Cong suét toa nhiét trung binh & cudn day ctia may dao di¢n [a P = 16,96W.
'C. Cudng do hiéu dung trong mach la: 1=0,786 A.. .
D. Khi tdn 6 géc clia roto giam n 1dn thi cudng do hiéu dung giam n lan
va cong sudt i6a nhiét trung binh gidm di n® 1an.

4.47. Tim cau tra 161 DUNG trong s6 cdc cau dudi day:
 A. Méy dao dong dién 12 mdy tao ra dong dién c6 chiéu va cuong do

dong dién bién thién tuan hoan.

B. Miy dao dién c6 p cap cuc tir quay déu véi tan s6 géc © = 314rad/s thi
dong dién tao béi mdy c6 tan so f* = 50.p (Hz)

C. Mdy dao dién nao cling phai ¢6 phin cam la stato véi cdc cuon day
giong nhau va ¢6 phéan (ng I roto gom mot hay nhicu cap cuc tir
quay déu trong long stato.

191




D. Mdy dao dién trong nha mdy nhiét dién 1a mdy tao ra dao dong dién
tir di€éu hoa cudng bitc bang cich chuyén héa truc ti€p nodi nang cla
chat dot thanh dién nang.

4.48. Tim cau tra 16i DUNG trong s6 cac cau dudi day
A. May phét dién 3 pha c6 3 phan: phan cam gém 3 cuon day gxong nhau
(hay 3 cap cuén day) dat léch nhau 120° trén 16i sét (stato) va phan
ing gom 1 hay nhi€u cap cuc tir quay tron déu (roto).
B. Dong dién 3 pha la h¢ dong dién xoay chiéu tao ra bsi 3 mdy dao dién
mot pha neng biét.
C. Khi chua ndi véi cdc mach dién tiéu thu dién thi 3 sudt dién dong tao
" boi mdy phdt dién 3 pha gxong hét nhau vé moi mat.
>, Khi 3 mach tiéu thu dién giong hét nhau thi 3 dong dién tao ra boi
may phat dién 3 pha la 3 dong dién xoay chiéu c6 dang
I, = Icosat; i, = I, cos(ot + 120% va i, = [ cos(ot - 120°%)

4.49. Trong mot mdy phdt dién 3 pha, khi suét dién dong & mot pha dat gis
tri cuc dai e, = E, thi cdc sudt di¢n dong kia dat céc gid tri ndo ké sau.
Chon dép dn DPUNG:

Ace,=-E)2 B.e,=-0,866E, C. e,=-E}2 D. e,=E/)2
e,=~-E/2 e, = 0,866F, e.=E/2 e, =Ey 2

4.50. Mot dudng day tai dién 3 pha c6 4 day O, A, B, C hinh 4.28, v6i U,, =
220V. Két qua tinh trong trudng hgp nao duéi day 1a PUNG.

A. Mac 3 den cung loai cé cong suit dinh mic 12 250W vao mang theo
s0 do b thi cudng do dong dlen qua méi dén khi sdng binh thudng phai
la 1=6,6A.

B. Bong co khong dong bo 3 pha mac méc vao mang dién theo so do ¢
6 cudng do dong dién trén dudng day 1a I = 20A khi hé s6 cong suat
cos = 0,70 thi tiéu thu cong suat trung binh la P =9,2kW.

C. Mic dong co khong déng bo 3 pha vao mang dién theq so d6 ¢ néu
thay cuong do dong dién qua day A la 10A thi cudng do dong dién
qua mdi cudn day cia dong co phax lal=0,58A.

D. Mic dén ciing loai ¢6 cong sudt dinh mtc 12 100W vao mang theo so
d6 a thi cudng do dong dién qua moi den khi sang binh thuong phai 14

I=45A.
~ |
S T T
(a) (c)

Hinh 4.28.



4.51. Goi B, 1a cam ting tir cuc dai cha | trong 3 cuon day & dong co khong
déng bo 3 pha, cam tng tir tdng hop cua tir trudng quay tai tam stato c6
tri s6 bing bao nhiéu. ~

- Chon dép 4n DPUNG ‘
A.B=3B, B.B= 1,58, C.B=B, D.B=0,58,

4.52. Tim cau phét biéu DPUNG trong s6 cdc cau dudi day:

A. Dung mdy bi€n thé A d€ giam hiéu dién thé tir 35kV xudng 6kV, may
bién thé B dé giam hiéu dién thé tir 6kV xudng 220V. Ti s6 vong clia
cudn so cip va cuén thit cip 6 mdy A gap 2,15 & may B.

B. Mdy bién th€ diung d€ thap dén ngi loai 12V-0,5A trong nha ding
nguén dién 120V goi 1a mdy ha thé. Cudng do hiéu dung trong cudn.
day so cap khi dé 1a 5A. .

C. My bién the dung trong dién phan nhém phai 13 miy ma cuén so cip
¢6 nhiéu vong day loai c6 dudng kinh nhd so véi cuon thit cép.

D. Cuon day thi cdp clia mdy bién thé ha thé 1a cuon day c6 it vong day

’ hon va c6 dudng kinh day 16n hon so véi soi day so cdp vi cuong do
dong dién trong cudn day nay 16n hon trong cuon so cép.

4.53. D¢ giam bét hao phi do sur téa nhiét trén dudng day khi can tai dién di
xa. Trong thuc t€, c6 thé diing bién phap nio ké sau: '
A. Giam hi¢u dién thé mdy phit dién n 14n d€ giam cudng do dong dién
trén dudng day n lan, gidm cong suat tda nhiét xuéng n* lan.
B. Tang hiéu dién th€ & noi san xuat dién 1én n lan hiéu dién th€ cia mdy
phat dién dé giam hao phi do tda nhiét trén dudng day n* 14n.
C. Diing day dan bang chat liéu siéu din duong kinh 16n. :
D. Xay dung nha mdy gén noi tiéu thu dién dé gidm chiéu dai duong day
truyén tai dién.
Chon phuong 4n tra 161 PUNG.
4.54. Khi mic dong dién theo cich hinh sao thi higu dién th€ higu dung U,

gitta 2 day pha va hiéu dién thé hiéu dung U, giita méi day pha véi day
trung hoa lién hé béi hé thic:

AU,=3U, B.Ud=%Up; C.U,=V3U; D.U,=Lu,

V3

4.55. M6t mach dién xoay chiéu nhu hinh 4.29. U= 200«/5 sin(100mt) (V),

A . f
L = —(H) khi k mé& cudng do hieu rww\/—:lfc .
I ) . L R _|' — B

dung 1a I, con khi k déng cuong do K-C
hitudung A I, = 3 I, va dong dién

Hinh 4.29
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c6 pha thay ddi 1a /2 so véi khi k déng. Céc gié tri C,, C,l.1,va cuo'ng
do tire thai i)(t) va i,(t) s€ la:

A.C = 10~ (F): C, = 10_4(F) I, =10(A): 1, B (A
g 2\/371 » 2 \/‘ = :
i,(t) = sin(100mt + 7/3); i5(t) = \/g sin(100nt - 7/6).
0_4 0—4 . . .
B. C = F); C, = F); 1, = I(A); L = 3(A);
, [# J}() (A): L, =3(A)
i,(t) = V2 sin(100mt + 7/3); i,(t) = sin(100mt - 7/6)
107* 107
C. C = F); C,= F); I, = 10(A): L, = V3 (A);
= N (A): L= V3(A)

i,(1) = V2 sin(1007t + 1/3); ix(t) = /6 sin(100mt - 7/6)

0™ 107 :
——(F); C,= —(F); I, = 1A); I, = V3 (A);
\/—n \/’ 2

i,(0) = 2 sin(100mt + 7/3); iy(t) = V6 sin(100mt - 7/6).

D.C =

4.56. Cho mach dién xoay chiéu nhu hinh 4.30. Pat vao hai diém A va B

mot hiéu dién th& xoay chiéu u = 150sin100nt(V). Bo qua dién tré day
n6i va dién tro khod K. Biét rang: khi K déng céc hiéu dién thé hiéu
dung U,,, = 35(V), UMN = 85(V) va cong sudt tiéu thu ciia ca mach P =
37,5W. Khi K mé, cdc h.d.t hiéu dung Uz va Uy van cé gla tri nhu khi
K déng. Cac gxa tri R, C va'L c6 thé la:

A.R=80Q; L = —-(H) ; C=10,6(pF)

271 A M N B
B.R = 8,00; L:%(H);C=10,6(uF) R | C»"
T

K
3 )
C.R =80Q; L =-—(H)y2 C=106(uF '

-271:( ; re: . ,(M ) Hinh 3.30

D.R=8,0Q; L= i(H) ; C=10,6(pF)
s

4.57. Cho mach nhu hinh vé 4.31, dién tré R = 50€, dién dung cua .tl_l dién C
= ;10 (F) cudn day cé hé so tu A@WB
cam L va dlen tro thuén r. Biét cdc RC "
‘hiéu dién thé tirc thoi: C ] - .

= 80sin(100mt) (V) o HmRaS
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Va Uy = 200\/55in(1007tt+—z-;—)(V). Xéc dinh cédc gid tri dién tr& R va

do tu cam L. Chon dép 4n DUNG:
A.R=50Q; L =609 H: | B.R=500Q;L=69H
C.R=500Q;L=69H D.R=50Q;L=0,69H

4.58. Cho mach dién nhu hinh 4.32. Dat vao hai ddu A va B mot hiéu dién
thé xoay chiéu o 4
u= U+/2 sin(100mt)(V) |
ngudi ta thay so chi clia cic von k€ V|, V, va ampe ké chi 14n luot nhu
sau: 80(V), 120(V), 2(A) (coi dién tré cic von ké 1a rat 16n va cic ampe
* k€1la rat nho). Biét rang hiéu dién thé hai dau V, tré pha so vé6i hiéu dién

the hai ddu V| mot géc 30° hiéu dién thé A~ A
hai du cdc von k€ V, va V, lech pha nhau W) @'—

mot géc 120°. N i
1) TinhR,r, C, U. X

2) Viét bi€u thic cuong do dong dién

trong mach. ﬂ*@-
3) Cho dién dung C thay déi, tinh gid trj rL B

clia C dé s chi clia von k€ V, 1a cuc dai, —M_

tim gid tri cua cuc dai ay. :
Chon két qua ding trong cdc két qua sau: Hinh 4.32

A )R =200 1= 10Q; C = 9.2uF; U = 40J3(V).
2) i =22sin(100mt) (A) 3) C, = 46uF; U, . =803 (V)

B. 1)R = 200; r = 10Q; C = 92F; U = 40J3(V) .
2i= 242 siII(IOOm—g)(A); 3)C, = 46uF; U =803 (V)
C. )R =200Q; r = 10€; C = 9,2uF; U = 40V3(y).
2)i=22sin(100mt _g) (A) 3)C,=46uF; U, =803 (V)

D. 1) R =20Q; r = 100€; C = 92uF; U = 40/3(V).
2) i =22sin(100nt —-g) (A) 3)C, =46uF; U, =803 (V)

4.59. Mot khung day c6 1000vong, dién tich méi vong Ta 200cm?, dat trong
tlr truong déu B =0,1T (B vuong géc véi truc quay A). Khung quay déu
v6i w = 300vong/phiit.

» a.Tinh tir théng cuc dai qua khung va suat dién dong cuc dai
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b.Viét biéu thic cha suit dién dong xoay chiéu. Biét lic t = O thi n
vuong goc voi B.
Tim két qua DPUNG trong céc két qua sau:

A. @, = 2Wb; E, = 62,8V; e = 20nsin(107t + n/2) (V)

B. &, = 2,5Wb; E, = 628V; e = 20msin(10mt + 71/2) (V)

C. ®,=2Wb; E, = 62,8V; e = 20nsin10xt (V)

D. ®, = 2,5Wb; E, = 628V; e = 20nsin(107t + n/2) (V)

4.60.Cho mach dién nhu hinh vé& 4.33. Hiéu dié_n thé giita A va B c6 dang.
u = 100+/3 sin(100m7) (V). S6 chi cita cac von k& V, va V, ldn luot la
U= 1003 (V)va U, = 5_0«/5 (V). Céong sudt tiéu thu trong doan mach

la P = 10045 (W) vﬁcosw:\/z; .
3 aA R CN L B
o

A
R = 5003(Q) L = -2‘—<H); T e
2T

_4 :
c=1 (F). Cudng do dong dxen' iy @ ' @

Hinh 433

trong mach va hiéu dién th€ u,y va
Uy €6 thé 1a:

Ai(t) = 2sm( 100t - ¢) (A); u,(t) = 1006 sin(100mt - ¢ - @) V);
u(t) = 100sin(1007t - @ + 5) (V).

B. i(t) = sin(1007t - ©) (A); u,(t) = 1006 sin(100mt - ¢ - @) (V);
u,(t) = 100sin(100mt - @ + g) V).

C. i(t) = 2sin(1007t - @) (A); u,(t) = /6 sin(100nt - @ - @) (V)
u,(t) = 100sin(100xt - @ + -—)(V) |
D. i(t) = 2sin(100nt - @) (A); u,(t) = 10046 sin(1007t — @ - ;) (V);
u(0) = sin(1007t - @ + E) (V) = 100sin(100mt - ¢ + 5') V).

Chon dép 4n DUNG.
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4.61. Cho mot doan mach méc néi M N

ti€p nhu hinh vé 4.34. Cuon day - —
.thudn cadm. Hiéu dién th€ xoay A R r c |
chiéu u, giita hai ddu doan mach ! }—__'
c6 tan s& f = 100Hz va gia tri hiéu -

dung U khong doi. Néu méac mot Hinki 4.34

ampe ké c6 dién tro rit nho vao M

va N thi thady ampe k€ chi I = 0,3A. Biét-dong trong mach léch pha 60° so
v6i hiéu dién thé€ u,, va cong sudt tiéu thu dién trong mach 1a P = 18W.
Céc gia tri R, L, U ctia mach ¢6 thé la:

Chon ddp 4n DUNG .
A.R=20Q, L:ﬁ (H) va U = 603 (V);
T

B.R = 2000, L=2fi (H)véU=60\/§(V);
C.R=200Q, L= \/z (H) va U =60 (V);

D.R=200Q, L= ‘/_(H)vaU—IZO(V)

4.62. Cho mot doan mach méc ndi M N
ti€p nhu hinh vé 4.35, cudn day . A
thudn cam. Hiéu dién thé xoay A R r C |B
chiéu u,, gifta hai ddu doan mach L }'—-H
¢6 tan s6 f = 100Hz va gid tri hiéu
dung U khong déi. Néu mac mot ‘ " Hinh 4.35
von k€ ¢6 dién trd rat 16n vao M :
va N thi thay von k& chi 60V
Biét hiéu dién thé ciia von k& tré pha hon so véi hiéu dién thé u,, 1a 60°
Vi cong suat tiéu thu dién trong mach la P = 18W. Cic gid tri r va C clia

mach cé thé 1a:
J3 J3

A r=200Q,C= ~= 107'F; B.r=20Q,C= —.}O“‘F;
4 4

C.r=200Q, C= Z‘@F; D.r=200Q,C= /3.10°F

T .

-

4.63. Mot mach dién mac nhu
hinh vé 4.36. R 1a dién tro
hoat dong, C 1a dién dung
cuia tu. Khi dat mot hiéu
dién the€ xoay chiéu hinh sin

Hinh 4.36
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c6 tan s6 50 Hz vao hai dau M va N ta thdy ampe ké chi 0,5A, Von k& V,
chi 75V; V, chi 100V.
a. Gia tri cia dién tr6 R, dién dung C cua tu dién. -
b. Hiéu dién thé hiéu dung giita hai diém M. N. Biét rang cic day noi
va céc dung cu do khong 1am anh huong dén mach dién.
Chon dap 4n DPUNG -
A.a.15Q; C=16pF; b. Uy, = 12,5V
B. a.150€2; C = 16pF;b.U,,, = 125V
C. a.150Q; C =1,6uF;b.U,, = 12,5V
D.a15Q; C= l6uFb Upyn = 125V

-4

4.64. Cho mach dién nhu hinh v& 437, R = 100/3Q; C = ‘;)
T

va cudn

cam L. Biét hé¢ s6 cong suat toan mach la 5 Bo qua dién tro cta day

n6éi va ampe ké. Dat vao hai diu
doan mach mot hiéu dién thé xoay ° :jR ”L”” CH (:) °.
chiéuu = 200\/Esm1007tt V). ) '

a. Tinh gla trichal - I—l‘nnh"4 37
b. S6 chi clia amipeké -

c. Viét biéu thitc cudng do dong dién. Chon dép 4n PUNG
A.a.L=3/mH;b. 1A; c. i= V2 sin(100mt + 7/6) (A)
B.a.L=3nH; b. 1A;c.i= 2sin(100xt + 1/6) (A)
C.a.L=3/nH;b. 1A;c.i= V2 sin100nt (A)
D.a.L=3nH; b. 1A;c.i= 2 sin(nt + n/6) (A)

4.65. Hai phan chinh ciia may phét dién xoay chiéu 1a gi?

Chon cau tra 16 PUNG:
A. Phan cam va roto B. Phan iing va stato;
C. Phan cam va phén ting D. Roto va stato.

4.66. Trong may phat dién:
A. Phin cam la phan tao ra dong dién;
B. Phan cam la phén tao ra tir trudng;
C. Phan ting dugce goi 1a bo gbp; '
D. Phén ung 12 phén tao ra tir trudng.
Chon cau tra 16i PUNG:
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4.67. Trong mdy phét dién:
A. Phin cam la bo phan ding yén va phin tdng 12 bo phan chuyén déng;
‘B. Phin cam 1a bo phan chuyén dong va phan ing 1a bo phan dimg yén;
C. Ca hai phan cam va phan g déu ding yen chi bo gép chuyén dong;
D. Tuy thudc vao cu tao ctia mdy, phan cam ciing nhu phén ing cé thé
12 bo phan dimg yén hoic 12 bo phan chuyén dong.

Chon cau tra 16i DUNG:

4.68. D6i v6i cac mdy phat dién xoay chiéu géng sudt 16n, nguoi ta cdu tao
ching sao cho:
A B6 phan du‘ng yén (stato) 1a phan ung va bo phan chuyén dong (réto)
la phan cam;
B. Stato 1a ﬂphﬁ‘n cam va roto 1a phan dng;
C. Stato la mét nam cham vinh ciu 16n;
D. Réto 1a mét nam cham dién.

Chon cau tra 16i DUNG:

4.69. Mot may phét dién xoay chiéu c6 mot cap cuc phat ra dong dién xoay
chiéu tan s6 50Hz. Néu mdy c6 6 cap cuc ciing phit ra dong dién xoay
chiéu tan s6 S0Hz thi trong mot phiit roto quay duoc bao nhiéu vong?
Chon cau tra 16i DPUNG:

A. 500 vong B. 1000 vong C. 150 vong  D. 3000 vong.

4.70. Nguyén tic hoat dong clta dong co khong déng bo dua trén:
A. Hién tuong cam img dién tur;
B. Hién tuong tu cam; ] .
C. Hién tuong cam ing dién tir va su dung tr truong quay;
D. Hién tuong tu cam va st dung tir trudng quay.

Chon cau tra 161 DPUNG:

4.71. Mot dong co dién c6 dién tro 20Q tiéu thy 1 kilowat gis (1kWh) nang
luong trong thai gian 30 phit. Diéu dé c6 nghia, cudng do dong dién
‘chay qua dong co phai bang:

AL4A. B. 2A. C.10A. - D.20A
Chon dép 4n PUNG: ’

4.72. Nguoi ta cip hai nguén dién nhu nhau cho hai dong co dién hoan toan
giong nhau. Hai dong co 1am viéc véi hai tai tiéu thu ngoai khac nhau.
DPong co thi nhat véi tai ngoai can bang véi moémen luc M, va dong co
thit hai can bang v6i moémen luc M, > M,. So véi cudng dé dong dién
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chay qua dong cd thit hai, cudng do dong dién chay qua trong dong co
thit nhat phai c6 gia tri nhu thé nao?

Chon dap 4n DUNG
A. Lén hon B. Nho hon C. Bing nhau;
D. Muén biét cudng do dong nao 16n hon phal sur dung ampe k€ dé do
ching.

4.73. Co s6 hoat dong cua mdy bién thé 1a gl"
Chon dép 4n DUNG .
A.Hién tuong tir tré . B. Cam tng dién tr
B. Cam ing tir D. Cong hudng dién tir

4.74. Cong thitc nao duéi day dién ta ding véi mdy bién the khong bi hao
tdn nang lugng (ti s6 truyén bién thé)?

Chon dap 4n PUNG
Akl B.oz- M cU.mn  plb.om
I U U, n, U, n, I, n

1 1

4.75. Cuén so cap (I) clia mdy bién thé chuong dugc néi v6i mét ngudn dién
4,5V va cuén thi cﬁ'p (II) véi mot von k€ do hiéu dién thé dong mot
chiéu. Du doan nao DUNG khi déng dién mach (I)?

A. Kim von ké s& chi hiéu dién thé khong déi, twong ing vdi ti s6 truyén
qua ctia mdy bién thé;

Kim von k& chi 1ech vi tri O tai thoi diém dong vimé mach (I)

Kim von ké& chi léch khoi vi tri O tai thoi diém déng mach (I);

Kim von k& hoan toan khong dich chuyén, vi mdy bién thé chi hoat

dong khi dong dién trong mach (I) 1a dong dién xoay chiéu.

oow

4.76. Goi R 1a dién trd ctia day ddn va U 13 hiéu dién thé cha day din. Dé
giam dién nang hao phi trén dudng day, trong thuc t& ngudi ta phdi lam

gi? Chon dép 4n DUNG
A. Giam dién trg R cua day; B. Tang dién tré cuia day
C. Giam hiéu dién th¢; D. Tang hiéu dién thé

4.77. Mot may giam thé cé hai cuén day N = 100 vong va N = 500 vong.
Dit vao hai ddu cuon so cdp hiéu dién thé 100V thi hiéu dién thé & dau
cuén thit cap sé bang bao nhiéu?

Chon dap 4n DUNG
A.10V : . C50V

B.20V D.200V
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4.78. He s hiéu dung (hay hiéu sudt) cha may bién thé duoc dlen ta bang
cong thitc nao?

Chon dép 4n DUNG ,
A n=1U,/LU; B.n=LU/Uy;
D.n=LU /MU, D.n=LUMAU,.

4.79. Trong cuén thit cip cia mdy bién thé cé s6 vong bang 1000 xuat hién
sudt dién dong biang 600V. Néu may bién thé¢ dugc ndi vao mang véi
hiéu dién th€ U = 120V thi s6 vong g cudn so cép sé bang bao
nhiéu? Chon dap an PUNG .

A.500 vong B. 200 vong C. 400 vong D. 600 vong

4.80. Dong dién mot chiéu:
A. Chi ¢ thé dugc tao ra tir dong dién xoay chjéu bang phuong phéap
chinh hwu qua cdc di6t ban dan;
‘B. Chi c6 thé dugc tao ra bang cédch cho dong dién xoay chiéu Cth qua
cac phin loc tan s6;
C. Chi c6 thé dugc tao ra tir cic may phat dién mot chiéu;
D. Duoc tao ra tir cdc dong dién xoay chiéu bang phuong phap chinh luu
hoac bang cdc may phat dién mot chiéu.
Chon dap 4n DPUNG

4.81. Cho mach dién xoay chiéu nhu hinh v& 4.38, trong d6 A 13 ampe ké
nhiét (c6 dién tré khong dang ké), cudn thuin cam cé hé s6 tu cam L, dién

tré¢ R = 100Q, tu dién cé dién
TR Oy ==

dung C = 18,5uF ~ F. bat C L
J3n

vao hai ddu M va N clia mach Hinh 4.38 K
dién mot hiéu dién thé xoay
chiéu c6 gid tri hiéu dung khong déi va c6 biéu thitc Uy, = 70,7sin314(V)
~ SOxf‘smlOOnt (V). Khi K déng hy khi K mo chi s6 cha Ampe ké
khong thay déi.
a)Tinh hé s6 tu cam L cua cuon cam va s¢ Chl cua Ampe ké& trong cdc
trudng h(xp noi trén.
b) Lap biéu thic cla cudng do dong dién tic thdi cta dong dién trong
mach khi K dong va khi K mo.
Chon dép 4n DUNG:

A. L=11H;I1=0,25A: i, ~0,354 sin(314t + 1,05) (A).

B. L=11H;1=0,25A; i, = 3,54 sin(314t + 1,05) (A).

C. L=L1H;I=0,25A; i, ~ 0,354 sin(314t + 7t) (A).

D. L=1LIH;1=25A:1i, ~0,354 sin(314t + 1) (A).

N
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4.82. Cho mach di¢n nhu hinh vé 4.39: R = IAOOQ C 1a tu c6 thé thay dai
dién dung: uAB_l2()\/— 2 sin100mt(V). Dién tro cac day néi khong dang keé.
1. Cuon day L thudn cam, ¢6 do tu cam
bing L, = (1/1)H. Déng khod K. Hay R
viét bi¢u thic cta dong dién trong mach. C B
2. Giir hiéu dién thé hai ddu A Bnhuda A " ” |
cho. Thay L bang cudon day D khic. M&
khoa K, thay doi gia tri dién ging cta tu
dién dén khi hiéu dién thé hiéu dung Hinh 4.39
gifta hai ban tu dién dat cuc dai. Gia tri hiéu dién thé hleu dung cuc dai bang
150V img véi gia tri dién dung C = 40/n (uF). Tim gid tri do ty cam L, va
dién tr¢ thuan r cia cudn day D. ‘
Chon phuong an tra 16i DUNG:

A. 1. i= 1,242 sin(100mt - 7/2); 2. r = 20€%; L, ~ 0,287 (H).

B. 1. i= 1,242 sin(100mt); 2. r = 20€; L, ~ 0,287 (H).

C. 1. i= 1.2V2 sin(100m); 2. r = 20Q; L, ~ 2,87 (H).

D. 1. i= 1,242 sin(100mt - 7/2); 2. r = 20Q; L, ~ 2,87 (H).

' 200
4.83: Cho miach dién nhu hinh vé 4.40. R = 100Q; C = o nE.

Cuén day thin cam L =l H. Dat ‘Vio hai ddu AB mot hiéu dién thé
i
W= 100+/2 sinot (V). o—[__j—nmmﬂh——n @
a) Khi ® = 100mrad/s, viét biéu R L C
thitc cua cuong do dong dién trong
mach va bi¢u thiic cta hiéu dién Hinh 4.40
thé gitra hai dau AM.
Cho 1g26,57° =0,5.
b) Giit nguyén gia tri R, L,C,U,; da cho, thay d6i tan s6 cha hiéu dién
thé. Xéac dinh o dé hiéu dién thé hiéu dung giita hai bin Il_] dat gid tri cuc
dai. Chon dap dn DUNG:
A a.i=1,265sin(100mt + 0,463) (A); uyy = 179 sm(lOOm +1,248) (V)
b. w =0, = 100mrad.
B. a. 1 = 12,65sin(1007t + 0,463) (A); u,y, = 179 sin(100mt) (V)
b.w=wo,,, = 100nrad.

C.a.i=1,265sin(100mt +0463) (A); uyy = 179 sin(100nt + 1,248) V)

b.o= nrad
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D. a. 1 =1,265sin¢100mt) (A); u, '~ [79 sin(100mt + 1,248) (V)
b. w =0 rad. ’ .

4.84: Cho mach dién ¢6 so d6 nhue hinh vé 4.41: Von k€ ¢6 dién tro vo cung
16n. Cuon day than cim, dé tr cdm L thay d6i duoc. Biét biéu thic u,, =
100+/5 sin100mt (V). Dung khing ca tu I6n gip 3 lan dién tré R.

1. Khi do tu cam L ¢6 gia tri L, thi von k& ¢hi U, va dong trong mach sém

pha hon @, so Vi u,,. khi L = L, = 2L, thi von ké chi: U, = %U, va dong

dién tré pha @, so véi u,.
a) Tim ¢, va @,.
b) Viét biéu thitc u(t) ctia hiéu dién thé
giira hai dau von ké tmg voi truong hop
L=L,
2.,Ch6 L bién thién, tim gid tri L = L,
dé s6 chi cua von k€ Ia cuc dai. Viét biéu thitc uy(t) hiéu dién thé hai diu
- von ké lic dé, biét R =20Q.
3. Giit R = 20, tim gid tri L = L, dé U, I circ dai.
Viét biéu thiic caa u, (t) khi d6. Chon dap s6 DUNG:
A. 1, @, =26"33"; ¢, =63"26": b. u, = 500+/2 sin(100nt - 1,25) (V).
3. u, = 5002 sin(100mt) V. .
1. ¢, =26°33"; p, = 63°26’: b. u,, = 500 sin(1007t - 1,25) (V).
3. u, = 5002 sin(100mt - 1,25) V
1. @, =26°33"; ¢, = 63"26°: b. u, = 500~/2 sin(1007t - 1,25) (V).
3.
1.
3.

Hinh 4.41

B.

0

u, =500sin(100xt) V.
@, =~ 26°33"; ¢, = 63"26: b. u, = 500~/2 sin(100mt - 1,25) (V). -
500v/2 sin(100xt - 1,25) V

D.

Il

u
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DAP AN VA HUGNG DAN GIAI

4.1. Chon dap an B.
Dong dién ddi chiéu 100 lan.
4.2: Chon dap dan A.
155 = 310sin1007t = sin100nt = %3 1007t = —g =t, = 1/600s.
4.3: Chon ddp dn A.

110 = 220sin100nt = sin100xt = %:> 100nt= —, 5

oA
XK

"= t, = 1/600(s) va t, = 5/600(s).

Khoang thoi gian mot lan dén sdng la: At=t, -t = 50 .
Trong méf chu ki dén sdng hai lan (2At) va tat hai 14n (2&’), do dé:
"T=2At+2A0 = AU’ = I-At: —l—s.
2 300

4.4: Chon dap an C.
4.5: Chon dap an C
4.6: Chon dap dn B
4.7: Chon dap dn B.

R=9 2% _ 40 1= EQ:ZOOJE:SJEA
| P 1000 R 40
 Vay: I = 542 sin100mt(A).

4.8: Chon dap an D
4.9: Chon dap dan B.

Néuu=U

L, sin{(wt + g) thi =1 =1, sinot.
Néuu= U_ sinot thi = i=1I,sin(ot - g—).

4.10: Chon dap an B

4.11: Chon ddp an D.
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I= U i Z, =oL= 100 2 102 = 25Q.

(R+1) +Z; - T
00

VAR +r=250 = 1= —2 - 1% 4.
J25°+250 25V2

= P=(R +r)Y=200W.

4.12: Chon ddp dn B.

cosQ = R+_r:_2_5__:£2__>(p=3 = i-—-.I\/Esin(IO()m—E)A.
Z 252 2 4 4

4.13: Chon dap an D.
Xem thi nghiém vé tic dung cla tu dién d6i vdi dong dién xoay chiéu
(SGK).

4.14: Chon dap dan C.
Tir cong thitc dinh luat Om cho doan mach chi cé tu: _
I= U véi Z. = L,, ta thdy khi @ cang 16n thi (titc tan s6 f cang 16n)
Z. oC ‘ '
thi Z. cing nho va do dé I cang 16n, tic dong dién cang dé dang di qua tu
dién. :
"~ 4.15: Chon dap an B.

Neéu I =1 sinot, thi uc = U sin(cot —gj
Néu uc= U, sin(ot) Thii=Isin(ot + g)v.

DoZ->7Z = ¢@,=- g :>u=80\/§sin(100m— %).

4.16: Chon ddp dan C.
u= Ugsin(ot+@,) v6i Uy=1,Z
1 -
100.10%2.n/n|

:>U0=10|ZL-ZC|=2J§‘10— 80+/2 (V)

4.17: Chon dap an C.
Z=Z7Z +Z.=\R + (z, -2, )2 = R+ (Z-Z)=(Z,+Z.).
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= R*+(10-50=(10 + 50’ => R =205 Q.
4.18: Chion ddp an C.

1 .
U =-U.=U <U.=2Z <Z_ :i(jn)L<i
:n 2 0 0 . o . O)C
= hiéu dién the ré pha hon so vdi dong dién.

4.19. Chon dap dan B.
Diéu kién dé xdy ra hién tuong cong hudng dién:

W= ! =f=

1
JLC 2nJLC

4.20. Chon ddp dn D.

1 -
BN RN o

®, theo diu bai:

C
o, =0, =L,C=LG, :>‘I:1=C2:’L|=L262‘»1306:
_ 2 1 !
&= doL'=Ll+L2Vz‘1C=&:>wz= ,
JLC C +C, L.C,

1
LC,

1~

tinh todn tuong tu ta cling ¢6 : ©, =
Vay dap 4n D 1a diing.
4.21. Chon ddp dn A.

Khi o thodc tin s6 f) giam thi cam khdng oL giam, do d6 t6ng tr&
. heé giam. Vay cudng d6 hiéu dung ctia dong dién tang.

4.22. Chon ddp dn B.
U=1R*+R? = /U2 + U2 =40 +30 = 50V.

4.23. Chon ddp dn B. R - , ‘
U =Ug+Ug = Uz = U -Up =25-16 =9(V?) =U.=3V.
UC

I= —= =0CU.= IOOn—I- 1073 = 0,6A.
Z. Sn

cua



4.24. Chon dap an D.

R*+(Z -Z)' = (8—(:) =36.10°. (1)

R*+Z’= (_8.0_] =64.10° Q)
0.1

Z. = 280. : 3)

Te(H)va)=>7Z L3 +(Z, - ZC)z =28. 10
Tir (4) va (3) = Z, = 640Q = oL = 640Q
hayla L= @Qz 20,4H.

‘ 107

4.25: Chon ddp an A.
-Téng trg chia doan mach:
Z=|Z,-Z.| v6iZ =oL= 10072 =200,
T
1

L 11000 = 222 7= 1000.
©C  100m.31,8.10

Ze=

' U
Theo ddu bai: U, =100V = I, = ZL" =0,5A. Mach c¢6 tinh cam khing
‘ L
nén dong dién tré pha mot géc n/2 so v6i hi¢u dién the & hai diu cuon
day.

= i=0,5 sin {(lOOm +g)—ﬂ =o,55in(100m—§) (A).

4.26. Chon dap an A.
Tacé: U, =1,Z. = 50V.
Vi uc tré pha mot géc g so voi dong dién nén :
u. = 50 sin [(lOOm - g) —g:, =50sin(1007t — %) V).

4.27. Chgn ddp dan C.
' U, U

Ta c6: I>= = .
R R +(Z, -2.)

-
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Dod6R = UIZ =20\3Q VAR + (Z, - Z) =

1600.

Do Z, = 2Z nén tr phuong trinh trén ta suy
ra:

Z2=1600 - 1200 = Z. = 20Q

l ! =L10 F.

0Z. T 100720 2n

61,” + ﬁc”

= C=

Hinh 4.42

4.28. Chon dap an A. -
Tir gidn d6 Fre- nen hinh 4.42, thdy hiéu dién th€ sém pha hon dong dién

mot géc ¢ =
Ot goc ¢ 4
U, -U U
tgq): Lu R() — R(b :1:(p=E
URu URu 4

4.29. Chon ddap an D.

1= 9L 054 =i =05 sin [(lOOm +2)—12‘-} = 0,5sin(100t —g)A.

L
= ue=Ugsin [(IOOnt —g)—g] = 50sin(1007t '—%”)v.
Vé6i Uy =1,Z=0,5.100 = 50V.

4.30. Chon dap an C
4.31. Chon dap dn B.

Dién trd cita cuén day: R =R —E = 12 =3Q.
: I, 4
U .
Téng try chia cudbn day: Z = —I-— L =8Q.
DoZ= R*+(Z, ) =2, = VZ’ -R? = 74160
L="2y_ 2 358.107H.
100w

4.32. Chon dap an D
bay chinh 12 noi dung cia dinh luat Om. Pé do cudng dé hiéu dung cla
dong dién xoay chiéu phai dua vao tic dung nhiét 1a tic dung khong phu
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thuoc vao chiéu dong dién (vi nhiét lugng Q do dong dién toa ra ti 1& véi
binh phuong cudng do hiéu dung Q = RI’t).

4.33. Chon ddp an B
Khi u = Uysinot thi q = C.u = C.Usinot
i=dq/dt = ®.C.Uycosot = 0.C.Uysin(wt + 1t/2)
Vay i sém pha n/2'so véi u.

4.34. Chon dap an A ‘
I=U/Z, (v6iZ =oL=2nfL)
VayU=1Z =2nfLl

4.35. Chon dup an B
Téng trd ctia doan mach c6 R,L va C mic néi ti€p 1a Z véi
Z’=R>+ (oL - 1/Co)’
Khi oL - 1/Co = 0 titc LCo” = 1 thi Z* = R? cuc tiéu nén Z cuc tiéu.
(I = U/Z s& cuc dai: c6 su cong hudng dong dién)

4.36. Chon dap an B
Vicosp=R/ZmaZ= Rnencoscp- Il =>¢=0.
Do léch pha bang 0 nén i cling pha véi u.

4.37. Chon ddap an C
DPoan mach chita 6ng day véi dlen trd thudn r c6 i tré pha so véi u.’

4.38. Chon dap an A
Tai méi thoi diém t thi hiéu dién thé tdc thoi & ha1 dau doan mach mic
noi tiép bing tong cac hiéu dién the tic thoi gilra hai ddu cic doan mach
thanh phén. Vi cac hiéu dién thé wic thoi khong cling pha nén theo giin
d6 vécto Fre-nen ta tmh duoc '
Ua'=Uss + (Up - Ug)

4.39. Chon dap an A
Theo dinh nghia ciia cong suét trung binh ta c6:
. P,= U,p.l.coso
Vi u,, ciing pha véi i nén = cosg = | -
Vay: Pyp=Uupl=U,,U,uR.

4.40. Clion ddip an B
Két qua nay sai do bién déi nham cong thic:

Z, = 0.L thanh L = 2n.f.J/U.
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4.41. Chon ddp dn A
Khi tdn s6 géc bing o thi:
Z, = 160/0,200 = 8002
Z. = 56,0/0,200 = 280€2
Z = 120/0,200 = 60092.
DoZ=R + (Lo - [/Co)’ =R*+ L0’ +1/C'0’ - 2.L0.1/Ce
600° = 800” + 280" - 2.L®.280.
=Lo = (8007 + 2807 - 600%)/560 = 640Q
Suyra: R’=Z7- L'’ = 800° - 640" = 230400
Vay: R =480Q
Do lech pha giita u,c va'i tinh boi:
cosp =R/Z=480/600=08 = ¢ = 36°

4.42. Chon ddap anD
U, =U.=3RI= Lo =1/Co =3RI
= L.o =1/Co = 3.R =3.100 = 300Q2
Khif =2fthi 0’ =20 =2’ =2LwvaZ’c =2/w.C
72 =R?+ (2Lo - 1/2Co)* = 100° + (600 - 150)* = 461°
Vay hé s6 cong suat la:
cosqp = R/Z’ = 100/461 = 0,261

4.43 Chon dap dn C
cosp = (R +r)/Z v6i R = 1002,
Z = U/l = U/(UR/R) = 7,5.10/2,8 = 26,8Q2
1= 11,6Q(xem cau tinh dién tr& thuan r ctia 6ng day)
Ta cé: cosp = (10 +11,6)/26,8 = 0,8059
Vay do lech pha giita hi¢u dién the ngudn u va cudong d6 dong dién trong
mach i la: ¢ = 36°
K&t quéa tim ra bi sai do tra bang nham cna tri s6 cua sin va cosin.

4.44 Chon dap an B
U, = U.= U, gidn do vécto Fre-nen c6 ba canh bing nhau 1a tam gidc déu
OMN:IR=0866.U =R =0866U/ |
C
R = 0,866.120/2 = 51496 = 520 IZL;/'HD
IR = 0,866.1/C.0o = 1/Co = R/0,866 T Az
C=0,866/R.0 = 5,3.10°F | oz
ILo =0,5.1/C.0 = Lo = 0,5R/0,866 o R
L =0,5.52/0,866.314 = 0,096H
‘ hinh 4.43
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Cuong do_hi¢u dung cuc dai khi

Lo =1/C.0 = C =1/0,096.314° = 10,6.10°F
Khi dé U'c = (I/C'w).I,, = (I/C'w).UR = 6,9V
Két qua tim ra sai 1a do di tinh nham: I,, = U,,/R

4.45 Chon ddp an A
Can cu vao gian d6 vécto Fre-nen ¢ hinh 4.43, dung ding 1i ham sin
véi tam gidc ACD ta c6: ,
LZ/sin(@’ - @) = 1.2/ sin(n/2 - ¢)
= LZ.=1Zsin(9’ - @)/sin(n/2 - @)
Ucqp = LZ dat tri s6 cuc dai khi sin(g’ - @) = 1
e lakhi (¢° - @) = n/2 hay ¢ = ¢’- n/2
tg ¢ =-1g(n/2 - ¢’) = - cotgy’

(IZ -1ZJHR =-IRNZ = Z.=R*+Z/Z,
= o.C=(R*+Z)0.L=C=LIR*+ o> L?)
Viay két luan C=L/(R* - »> L?) 1a SAL
C6 thé do da nham khi ldy tg(¢’ - 1/2) = cotg ¢’

4.46. Chon dap an D
Khi tén 56 géc cta r6 to giam di n 14n thi: :
E, = N BS.o giam n 14n vi vay E giam n ldn va I = E/(R? + Z%)"? ciing
giam di n 1an. Cong suat tiéu thu trung binh do toa nhiét ¢ cudn day la:
P =R I vi.vay giam di n’. '

4.47 Chon dap dn B
Vé6io =2nf=314=f=50Hz
Mdy ¢6 1 cap cuc tir quay déu véi tin s6 f thi dong dién ¢6 tan s6:
f = 50Hz. :
May c6 p cap cuc tr quay déu véi tin s6 f* thi dong dién c6 tdn s6:
f' = 50.p Hz.

4.48 Chon ddp an A
M6 ta diing nguyén tic tao méy phat dién 3 pha.

4.49 Chon dap an A
3 suat dién dong c6 dang - '
e, = Eycosat; e, = Egcos(mt + 21/3) va e; = Ecos(wt - 2n/3)
tai t = 0 thi:
e, =E;, = e,=Eycos 2n/3=-E,2 vae, = Eqcos (-2n/3) = -E/2.
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4.50 Chon dap dn B

Pong co khong dong bo 3 pha méc vao mang dlen theo so do c c6 cudng
do dong dién trén duong day 1a I = 20A khi hé s6 cong suat 1a cosQ =
0,70 thi tiéu thu cong suit trung binh la: :
P= 3 U,.L.cosp = 3.(220.1,732).(20/1,732).0,70

=3.3080=9240 W =9,2 kW

4.51 Chon ddp dn B

Cuong do dong dién trong 3 cudn day-léch pha nhau 27t/3 nén cam ung tlr
do chiing tao ra ciing 1éch pha nhau 2nt/3. Chon thoi diém goc¢ ta c6:

B, = Bgsinot; B, = [ sin(ot + 21/3); i, = I;sin(wt - 2n/3)

Khi ot = /2 thi B, =By; B, = _]23— VA B, = f?o

Khi B, huéng ra xa cuon day 1 thi B, va B, huéng vé phia cuén day 2 va
3. Theo hinh vé vécto téng hop B ¢6 do 16n 1a: B = 1,5B,

4.52 Chon ddp dan D

Cuodn day thit cdp cua mdy bxen thé ha thé c6 hiéu dién thé nho hon nén
¢6 s6 vong day ft vong day hon ctia cuon day so cdp. Cudng do dong dién
trong cudn day thu cap 16n hon cuong do dong dién trong cudn so cﬁp
nén day clia cuén thit cap phai cé duong kinh 16n hon.

4.53 Chon dap dan B

Khi can tai mot cong sudt nhat dinh P tir noi san xuét dén noi tiéu, ding
néu hiéu dién thé & 2 ddu dudng day vé phia nha méy dién la U thi cuong

d¢ dong dién trén dudng day la I = -‘% én cong sudt toa nhiét trén duong

day cé dnén tr6 R phailaP'=R.I’
Néu hiéu dién thé & 2 ddu dudng day vé phia nha mdy dién la U’ = n.U
thi cuong do dong dién trén duong day la:

-P I

= ——=—
nU n
Cong suat tod ahiét trén dudng day cé dién tro R la ;

porri=RE_P

n

4.54. Chon dap an C

So d6é cach méc nhu hinh 4.44:
U = UAB = UAO +UOB = UA0+( Uso\
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Trong d6 U,, v‘é Upgo léch pha nhau 2% (v€ thoi gian léch T/3). Ta c6

.Hinh 4.44

gidn do6 vecto nhu hinh 3.3, tird6 ta ¢6 U, = 2U cos€= NG U,

4.55. Chon dap an D .
Ap dung phuong phép dan dé vécto quay, khi khod k mé& i, sém pha hon

50 V6i u: /3 = ¢, = -1/3 = (Z, - Zc,)R = tgo = tg(-n/3) = - 3

1 lO“1
27Z4=2003 () =C,= —=
Ci 1 oZ,, 2\/51r

Khi khod k déng i, tré pha /6 so véi .
u. Goi Z. 12 dung khing cta bo hai MC [ .
tu (hinh_4.45), ta co: A L R .
- 2 j— B
P, = 7t/6 = (2, - ZJ)/R =tgp, = K C
tg(n/6) = L =7, =290 ()
V3

| S ~ Hinh 4.45
bién dung cuia bo tu la: : S :
. 3 )
= _l_ = £.10‘4(F) =GC=C-C, = 10° (F)
0Z. 2n \/‘

*Khikmd: 2, = R0z -z =200@=1= Y =1 (A)

va i,(t) = /2 sin(100nt + n/3)

* Khik déong Z, = Jr? +(Zo -2, —T(Q)::I —\/3

Va: iy(t) = /6 sin(100nt - 7/6)
4.56. Chon dap an A

Theo dé bai ta ¢6: U, = U = 150//2 2 (V)
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* Khi K déng: vi U? #U; +U; (1). = cuodn day c6 dién trd thuin

2
* Mat khéc: (@) =852+ 35+ 2.35.U, = U, = 40(V).
2
*Talaic6: P= PR+ 21Uy +U) = 1=—F - 315 _gsa
Uy, +U. 35440
= R';yli_ﬁ-MQ I )

0.5 0,5
bai véi cudn day ta co: ‘

R Rk

=7, _1SOQ:>L=-—(H)

* Khl K mé: Do.céc hiéu dién thé UAM va U,,, vin nhu cii nén cudng do
dong dién I = 0,5A nhu cii, tacé :

1 > 2‘ ‘ -
zzﬂz\/(RH)HzL-ch hay[\/;(())sj =(70+80)° +(150-Z)’

Giai phuong trinh trén cho Z; va lay nghiém  — __________ -

duong, ta duoc: . Uit Uy
Z —3OOQ suy ra C = 10,6(uF). :
4.57. Chon ddap an D ' l N Ux o
Theo dé ra ta cé: N T
1 R : U,
Ze=— =50Q=R = U.=U,. e N\
Co - AESEEEE G
Dung gidn dé véc to nhu hinh vé 4.46. o AM
U i Hinh 4.46

tathdy: tga= ~c_j>a= .
U 4

R

Theo dé bai U,,, va UMN léch pha nhau: Z—2~ =>B= i

n
—o==
12 3

Dé dang thdy rang: U, = U, cosp = 200.% = 100(V).

2
< . . _ 80
Mat khac ta co: Uf\M = Uf( +U§ =[.\E)
Vi Up=U.= Uy =U.=40(V)
Ye _ 40-0 8(A);r U —@_1259

R 50 I 08"
. - é

=1=
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Ta c6: U, = Upg8inp = 2008in% = 10043 (V).
U, 10043

1

~0,69(H) .

~216,5Q

suy razZ, =

vayL = 2
. «

4.58. Chon dap an B

" 1) Mach dién cé thé vé lai nhu
hinh 4.47. Diung phuong phdp gian
dé véctotacd:

U, = U;sin30° = 80% =40(V)>R =

Us -8 _200
I 2

Uc = U,sin60° = 80.? —403 7, = % - 4°f _2030= C ~ 92)F.

5

U, = U,sin60° = 120. 5 = 603 (V)

= 7= ﬂ_mﬁQ:L ~0,165H.

I
U, + U= Ugsin30° = 120.5 =60~/3 (V) = U, =20(V) = r = 10Q.

U=LJ(R+1) +(Z -2 =230 +(1043)? =403 (V).

Z,-2. B n
2. T =22 sin(100t - ) v6i tgp = L2 = N2 =T
aco: i \/—sm( ) v6i tgo Rar 3 ¢ <
Vay i =22 sin(100mt —%)(A).
3. Tacé: Up= 7. = Uz, _ U )
JR+1Y +(Z, -Z.) J(R+r)2 +Z L7,
Z Z. -

Biéu thitc trong can 1a mot tam thiéc bac hai cta 1/Z, ¢é mot cuc tiéu va
do d6 U.dat cuc dai (vi U = cosnt) tai:

2 C -
Lot 4 g JREVEZL 4 Bo=C,~46F
Z. Zc,, R+ +Z; Z B

thay vao (1) ta tinh duoc: Ut = 80\5 (V).
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4.59. Chon dap dan A
a) Tir thong cuc dai qua khung :
®, = NBS = 1000. 0,1. 200.10* = 2Wb
Sust dién dong cuc dai: E, = Oy '
trong dé: o = 2nn/t = 21.300/60 =107 (rad)
" = Ey=2.10n=20n=62,8 (V)
b) Biéu thirc suat dién dong xoay chiéu:

e = Egsin(ot + ¢)
vikhit=0thi n vuong géc véi B = o =n/2
= € = 20mnsin(10mt + n/2) (V)
4.60. Chon dap an A ‘ A
Vi i(t) = 12 sin(ot - ) = 2sin(100nt - @) (A) (v6i tgo = ~1/4/2 )
u,(t) =U, \/Esin((ot -—Q=@)= 100\/gsin(1001rt -p-) (V)
uy(t) = U, /2 sin(oot - ¢ + g) = 100sin(100mt - ¢ + g) %)

4.61. Chon dap dn D

Tir cong thirc P = 'R = R = 200Q. . .
Mitkhic tgp =Z /R =tg(n/3)= V3=>7,= 3R > L= ¥
T
Hiéu dién th¢ hiéu dung U:
U= L/R2 + Zf =120V
M N

4.62. Chon dap an A A _R L r }_C_
Tur so d6 mach dién hinh 4.48. :
Tacé: U=Upm + UMN =Uam + Uy

=

theo bai ra: u, tré pha 60° so véi u: Hinh 4.48
U'AM =U%, + U - 2U.U, cos60° = 3.60° ‘
= U,y 60f(V):>I= Unt ~0,1545 (A)
. ) ZAM .
U, _ 0 _ 0153
ZMB_I <:> \/ZZ—E':
Tacé: U, 120 =0,15\3
z J(R+r) HZ +Zc)
200

Gai he phuo’ng trinh ta dugc: Z. = —\/?Q =>r= \/_ZC =200Q

‘ @
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J07%(F)

4.63.C hon dap an B
~a) Tinh R va C: vi o = 2rf = 2n.50 = 100nrad/s
taco: R=U,/I1=75.0,5=150Q
va C = l/oZ trong d6 Z. = U /I = 100/0,5 = 200 V
C=10"*2n = 16uF

b) Ta cé: Z= \R*+(-Z.) =250Q

= Un=1Z=05.250=125V

4.64. Chon ddp dn A
a) Theo bai ra: cosg =% =Z=Rcosp = \/_£=150Q

-

Vi: Z= \(R*+(Z, -Z.) =Z°=R R*+(Z, -Z.)

:>(ZL ~Z)'=100° = (Z, - Z) =+ 100
=100 -Z. = 100 + 200 = 300 = L = 300/ = 3/Tt (H)
b) Vl mach mac néi ti€p nén ta cé:

I=U/R trong d6 U = Uo/ﬁ =200V=1= 200/200— 1A
OVil=IA= =12 =2A
va tgo = (Z, - ZA/R = £100/100/3 = +1/3
Se=tn/6 vay = i= 2 sin(100nt + 1/6) (A)
4.65. Chon dap an C '
4.66. Chon dap an B
4.67. Chon dap an D
4.68. Chon dap an A

4.69. Chon dap dn A.
Goin, pvaflan luot la s6 vong quay/phut s6 cdp cuc va tén s6 cha may

hat, ta cé: f = —p.
p 60 P
Khi mdy c6 s6 vong quay 1a n’ va s6 cap cuc p’ thi f* = -36 p.

Theo dau bai thi f=f f=f = n’p’ =nphayn’ = EB,
. . p

-

L
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Viy s6 vong quay khi mdy c6 6 cap cuc trong mot phiit:
300
n = o 500 vong/phit.

Vi mdy phat tan s6 50Hz nén moét cap cuc phai quay 3000 vong/phut.
4.70. Chon ddp an C:
4.71. Chon ddap dn C.
Nang lugng tiéu thu:

E =12Rt=12.20.%h= 1000Wh = I = /100 A = 10A.

4.72. Chon dap dn B.
4.73. Chon ddp an B

4.74. Chon ddap an C.
4.75. Chon ddp an B.
4.76. Chon ddap dan D.

4.77. Chon dap an B.
Vi may giam- thé nén s6 vong cua cudn day thi cap s€ nho hon so véi s6
vong cua cudn day so cap. Vi vay, cu6n day so cip ¢6 500 vong va cudn
day thu cap c6 100 vong:
LJ—=£:>U'= N U =20V.
U N N

4.78. Chon dap an D.
4.79. Chon ddp dn B.
4.80. Chon dap dn D.

4.81. Chon dap an A
- 1.Theodéra: I, =1,

- Khi K m& dong dien quaR, L, C: 1, = —
. . R . o U
- Khi K déng dong diénqua R, L, C: I, = —
C
=Z,=Z, >R+ (Z -ZF =R +Z. > (Z - ZJ) =2
L [22c=2c > 7, =22, '
Z, -Z.=~Z¢ > Z, =0(loai)
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TacoZ.= 1 ~ 173Q; Z, =27Z.=346 Q
oC

:>L=£= 346 =3’46z1,1H
o 100 3,14

b) S6 chi ampe ké:
1‘=Im=1d=zg= u 50 50 _asa

o JRP+Z2 V100° +173° 200
2. Biéu thitc cudng do dong dién tic thoi:
a) Khi K m¢& cudn cam L c6 tac dung trong mach.

- D¢ léch pha gilta cudng d6 dong dién va hiéu dién the:

zZ, -Z. Z. o
tgtpm=——_LR C=?°=\/—3'=><pm=§

— pha ban dau cta dong dién: ¢, = @, - -y =
- Diéu thic cudng do dong dién tirc thoi:
iy = I,sin (ot + @) = 0,252 sin(314t + 1,05) (A)
iy = 0,354 sin(314t + 1,05) (A).

~ 1,05 rad.

wl:l

4.82. Chon dap an A.

1. Khi dong khod K, dong dién khong chay qua R, C, trong mach dién chi
con lai cuon cam L (hinh 4.49). Do d6 cudng do dong dién trong mach dién

= L T o
tré pha gocE so voi U ,p.

Z, = oL = 1007. L 100 (Q);
n

A C B
. U 12042 ‘ l"
= I,= 2% - =1,2J2 (A L
¢ Z, 100 2(A). X

K
Bi€u thic: i = 1,2v/2 sin(100mt - /2) Hinh 4.49
2. Khi thay L bang cuén day D, md
kho4 K thi t6ng tré mach 1a:
Z= \/(R '”)2 +(Z, ‘Zc)2 VoI Z, = 0l Ze= —IE
®
U U U
VAUc=1Z¢= —28 Z_ = AB — Va8
g (R+r)2'+ Z, Tz
Z; Z
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Pé cho U, dat cuc dai thi f(Z;) phai dat cuc tiéu. Dat TZI— = X; ta c6:
C
f(Z) =R +1y%,+Z . x*-2Z ,x + L.
Pé f(Zc) dat cyc tidu th £, =0 = R + 0%, +Z3,x* =Z,, Zc (1)

40

Vi U dat cye dai thi: Ugy,, = 150(V) C= —uF — Zc = 250 (©).

Cmax —

wds 1= Seme 10 o6 (A):Z:P—@—=29=zoo(g
Z. 250 ST 06
= (R+1) +(Z,, - Z¢)' = 2% = 40000 = r = 200

Thay s6 vaotacéd: Z,,=90Q > L,= 99 ~ 0,287 (H) 2)

id
4.83: Chon dap dan A
a) Tac6Z, =Lo = 100(Q2); Z. = % = 150(Q)

Zo= R +(2.-2) =505 @. O

lAB=UAB_IOO 22 (A); v
Zy 505 \/_ , ~ Hinh4.50

vi Z—“R—ZC—'Zb < Zc nén i sém pha hon

ugébco = tge = %C- =05 > 0¢= 0,463rad
= i = 1,265 sin(1007t + 0,463) (A). |

2oo\f
5

: . , Z, '
U,,, S6m pha hon i mot géc: tg@.y = —;— =1 @y =0,785rad.

Mat khidc: U,y =1Z,y =1 _Rz +(Z' )Z (V).

> biéuthic hdtt  u,, ~ 179 sin(100nt + 1,248) (V).

U U
b) Tacé: U.=1Z.= —287Z > U.= —22= ).
C ~C Z C C \/i:_((:)—)
Véi f(w) = (RCo)? + (LCw®)* -2 LCw + 1. - . (2)

dé U, dit cuc dai thi f(o) phai dat cuc tiéu.
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L

2--R®
df ,
() 0 o =—C — =(100n) > o, = 100 (rad/s) (3)
do 210 .
tir (1),(2) va (3) tathdy: Khi o =0 thi U, = UA,B = 100(V)
20042

Khi 0 = o, thi U.= ~ 134(V) va Khi ® — o thi U—0.
\/5 ;

‘ =126,5V
4.84. Chon ddp an D
Theo dé bai: Z = L 3R.
oC :
1.a)Khi L = L, ta c6 theo dé bai:

U =1, yR?+Z. =1RV10 (1)

Z -7 Hinh 4.51
tg(@.=L‘TC=]—“l'§-3<O 2) :

1= YUso YUse 3)
JR, +(Lo-Z.) \/R (Lo-3R)’

Khi L=L,=2L,Z, =2Z, =U,=1, (R +Z2 =LRVIO (4)

Z,-Z. 2Lo .
tep, = —L2 C _ 1= 23>0 5
8P, R R ) (5)
L= Y Uan (6)
\/R' +(Loo-Z.) \/R +(L,w-3R)’
\/R L(D—3R)2 | 5
Vi L, = =L Tir (3) va (6) ta co: =— > oL, ==
2 R+ (Lo-z ) 2 2
SR-3R |
Thay vao (2) ta duoc: tgg, = z_R—_ =2 =01 =-046rad = -2633"
2R-3R
Tir (5) ta c6: tgg, = ——2—R——~—=2——>(p2 =1,11rad = 63°26°

> @, =1,11rad = 63°26.

b)KhiL=L, Z, =2L,0= %R. >Z= \/R"+(ZL: +zc)2 =RV5;
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U A
23 Zee = 10045 (V).
Do 1éch pha gilta u,, va i, la: tgo, = - % =-3 > ¢,=- 1,25 rad.

= u,, tré pha so véi u,; mot géc: ¢ = ‘ 0, +'(pv| = 2,36 rad.

Vay: uy= 100/5 . /2 sin(100nt - 2,36) (V).
2. Vi Zy = const > U, dat max <> I dat max hay mach c6 cong hudng :
Z, =7Z.=3R=60Q — L,~0,19 (H).

Hiéudiénthé: U =1,Z,.=U, =

Khi c6 cong hudng u, tré pha géc ‘(p\,! =1,25rad, ta c6:

Uy =1Zpc = UIQB Zee = U100 =500 (V).
Vay u, = 500+/2 sin(100xt - 1,25) (V). '
3.Tacé: U, = Use Z Use Dé U, dat cuc dai thi:

L, = 3
z R’ 3R
S + l._ ;]
7z - Z

L,

(dat x = ZL) = Y =R’x* + 9R*x* - 6Rx + 1 dat cuc tiéu
L, =
Lay dao ham ciia Y theo x = Z,, = 200/3Q2 va L, = 0,21H. Thay céic gia
tri vao =>'U, .. =500V va ¢ = 0,32 rad i
= u, = 5002 sin(100nt - 1,25) V
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Chuong V

MACH DAO DONG VA SONG DIEN Td

1. TOM TAT Li THUYET

1. Mach dao dong 1a phan tir gom mot cuén cam L mic nGi ti€p véi mot tu
dién c6 dién dung C. Su phéng dién cua tu dién qua lai, tao ra dao dong dién
tir trong mach.
2. Pién tich cua tu dién:
Dién tich gitta hai ban cia tu dién -
bién thién diéu hoa theo:
q qo sm(u)t + ¢)

(Véio =
\/_

3. Suit dién dong cam l’mg

Suit dién dong cam tng trong cudn
day L (c6r=0) ~
9 qo
C
(q'1a dién tich giira hai ban tu tai thoi diém
t, u hiéu dién thé tic thoi gitta 2 ban tu)

goi 1a tan s gbc (rad/s))

A=u= sin wt

Clerk Maxwell
(1831 - 1879)

4. Cuong dé dong dién
Cudng do dong dién chay trong cudn day L bién thién diéu hoa theo:

i=q = wq,cos(ot + Q) = wgsin(ot +¢ + % )

. . 1 .
hay i=I[Lsin(ot+¢ + 5) véi I = wq, 1a cudng do cuc dai.

5. Chu ki - tan so
"Chu ki - tan s6 cia mach dao déng'

T=27JIC v f= 2=
T 27r\/E .
6. Nang lugng cla mach dao dong 12 nang luong dién tir bang ‘téng nang
luong dién truong cua tu C va ning luo‘ng tlr truong cua cudn cam L.
* Nang luong dién trudng cua tu C 0 thoi diém ¢

Z

9 4
W, = el 2ésm (@t + @)

* Nang luong tir trudng & cudn cam L & thoi diém t
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W,= S LF
2.

(trong déi=q’ = Iucos((ot + (p))

l q 1 2
= W =—LI cos’(wt +¢) vA =L =—LI
2 ¢ 2C 2

0

* Nang luong dao dong clta mach (nang luong dién tir)
Né'q mach khong cé dién trd thi ning luong dién tir cha mach duge bao
toan va bang nang lugng ta cung cdp ban dau.

W=W,+W, = £=1Llf)=consl
2C 2

Néu mach dao df_)ng c6 dién trd thi nang luogng dién tir cha mach sé
| giam din vi toa nhiét va dao dong dién tir s& tat din. Néu sau moét chu ki,
mach dugc bu dip phan nang luong bi tleu hao thi trong mach s& cé dao
dong dién tir duy tri.

7. Bu6e song dién. tir (trong chan khong)

A= %: T = 27¢JLC (e =3.10"m/s)

I. PHUONG PHAP GIAI TOAN
A. PHUONG PHAP CHUNG

Ciing giong nhu dao dong ca con lac 10 xo, céc dai luo'ng bién thién
trong mach dap dong clng bién thién diéu hoa véi cling tan s6. Vé ban chat
vat li hoan toan khéc nhau, tuy nhién vé mat todn hoc, dang cliia mot so
phuong tinh mo ta dao dong cua hai trudng ho‘p khé giéng nhau, nam chac
diéu nay s€ co tic dung tot trong qua trinh giai todn:

Dao déng ciia con ldc lo xo Dao dong cita mach RLC
- Phuong trinh: x” + @’x =0 - Phuong trinh: q” + 0’q =0
k . 1
(o= —) : : (w=-—=)
m LC

nghiém 6 dang: X = xsin(ot + ¢) | nghiém c6 da’ng: q = gesin(ot +@)

o k -~ g ia L
- Tan sO riéng: o, = J-; - Tan s6 riéng: ®, = \/E
- Ning lugng: W =W, + W, - Nang lugng: W = W, + W,
W= lma)zx2 = const , W= =% =const
r) m 2C




-Nguyén nhan lam tat dao dong: F,,, | -Nguyén nhan 1am tit dao dong: R,
-Téc nhan cudng bic: ngoai lyc tudn | -Téc nhan cudng bic: Hiéu dién thé

hoan: f, = Hysin(ot + @) ‘ xoay chiéu: u = Ugsin(ot + @)
f k . , o1 o
- Oy, = Wy = . = cfng hudng O = 609 = \/E = cong hudng

B. PHAN LOAI CAC BAI TOAN
LOAI 1 XAC BINH CAC BAILUONG T, 1, Q, 2, UVAI

Céc bai tap loai nay cha yéu dp dung cdc cong thitc di c6 dé mo ta
moi lién hé giita céc dai lwong T, f, Q, A, U va I, sau dé rit ra dai lugng can
tinh. Cic cong thitc can nhé:

Chu ki: T=2nvLC

Hiéu dién the: u = Usinot

bién tich: q = Cu = CUsinwt

Cuong do dong dién: i = Isin (ot + 7/2) . (I, = oCU,)
Budc séng: A = cT =c/f = 2n.c. /LC '

Thidu 1
= M6t mach dién thu song vo tuyén gém mét cudn cam cé L = 2uH va hai
tu dién ¢6 C, > C,. Biét budc séng vo tuyén thu dugc khi hai tu mic néi ti€p
va song song lan luot 1a A, = 1,26 n(m) va A, = 6m(m).
Dién dung cia céc tu chi ¢6 thé 1a:
A.C, =30 (pF) va C, = 10 (pF); B. C, =20 (pF) va C, = 10 (pF)
C. C, =30 (pF) va C, = 20 (pF); D. C, =40 (pF) va C, = 20 (pF)

Huéng dan giai
Ap dung cong thitc tinh budc séng:

2
A=vT=2nv/L.C=>C= l(.}"_J

L\ 2nv

L CC, 1({xr Y
Trudng hop hai tu néi tiép: C, = —1=2 _ 1 M 1
g op ' Pt C, +C, L(va) 0

Truong h(;p hai tu song song: C’, = C,+ C, = L (2)
. L{2nv
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trong d6 v = 3.10%m/s) va C, > C, = C, = 30 (pF) va G, =20 (pF)
Chon ddp an C :

E
- . ___{;____.
Thi du 2 - |
Tu dién C = S00pF, cuén cam L = 0.2mH, mot —F— A
B
L

4c quy c6 s.d.d E = 1,5V dugc mic nhu hinh vé, ¢6 thé
tao ra dao dong dién tir trong mach LC. Chon t = 0 khi
tu bat ddu phéng dién, 1y n* = 10. Phuong trinh dao
dong cla dién tich q trén tu la:

A.q=10"sin(10°xt + 12‘—) (C). B.q=75.10"in(10°nt + g) (C)

Hinh 5.1

C.q= 10"sin(nt + g) (O3 D.q="7.5.10"sin(nt + g) ©

Huéng dan giai
Goi Q, la dién tich cla tu khi nap xong: Q,=CE= 7,5.10"°C. KhiK *
dénga sang B dién tich clia tu s& bién thién theo thi gian theo phuong trinh:

1
= Qgsin(ot + @) véi © = = 1.10° (rad/s).
q o (Y \/L_C_
Theo bai ra khi: t = 0; q=Q,=Qsing > ¢ = g

= q=7,5.10" sin(10°xt + g) (©)
Chon ddp dn B

Thidu3
Mot mach dao dong dé chon séng cia méy thu thanh gém cudn tu cam L
~ va tu dién C = 5000pF.
a) Biét mach cong huong véi s6ng dién tir bu6e séng A = 300m. Tinh L
b) Muén mdy thu dugC séng c6 budc song trong khoang 10m dén 100m,
ngudi ta méc vao mach mot tu xoay C. Hoi phai mac C’ th€ nao va tri s6
ctia C’ bién thién nhu thé nao.
Chon dap 4n PUNG:
A. L=5,1.10°H; 5,56 pF < C’ < 618pF.
" B. L=5,1.10"H; 5,56 pF < C’ < 6,18pF.
C. L=5,1.10°H; 55.6 pF < C’ < 61,8pF.
D. L=5,1.10°H; 5,56 pF < C’ < 618pF.
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Huéng dan giai .
a) Theo bai ra tan s6 ctia mach cong hudng véi song ¢6 budc séng 300m

1 C A
~ p T tA 4 A ha f= =-— L = S5 tha
nghia la hai tan s¢ phéi bing nhau: f ol Cagic hay

cactris6 vavadé y raingc=3.10m/s = L =5,1.10°H = 5,1uH

2

A
b)Khi A, = 10m = C,=—-= — =5,56pF
¢’ 4n°’L

. )\’72
Khi A, = 100m = C, = —"2 _ = 556pF
) T c¢4nL ]
Trong ca hai truong hop C, va C, déu nhé hon C ban déu vdy nén phai mic
cc'
C+C'

noi ti€p véi C vay C, khi méc néi tiép 1a: C, =

Tinh ra ta duoc: 5,56 pF < C’ < 618pF
Chon dap an A

LOAI 2 BAI TOAN VE NANG LUUNG DAO BONG

Cdc bai tap vé nang luong dao dong thudng sir dung céc cong thitc vé:

Néng luong dién truong: W, = S—C = %sinz(a)t +@)

Nang luong tir truong: W, = %Li2 (trong d6 i = q" = [ ,cos(wt + ®?))

By

|V q, 1.,
= W, =—LI cos’(wt + @) vd 2% = _| 2
Ty oS (@tee) va St 20

* Nang luong dién tir: W = W,+W = ;TO: = %LI(‘: = const

Trén co s6 cic méi lien he nay dé xac dinh méi lien hé giita hai phan tr L va
C tir d6 c6 thé xdc dinh céc yéu cdu clia bai todn.

Thidu 1 :
Mot mach dao dong LCc6 L = 2mH va C = 0,2uF. Biét cuong do
dong dién cuc dai trong cuén cam 1a I, = 0,5A. Bb qua su mat mét ning
luong trong mach dao dong. Cho cudng do dong dién qua cuon cam tai mot
thoi diém nao d6 1a i = 0.3A. Nang luong ctia mach dao dong trén va hiéu
dién the giita hai ban tu dién tai thoi diém d6 chi ¢6 thé la: :

Chon ddp 4n DUNG:

A.W=025m); u=40V: B.W=25m); u=40V

CW=25mJ;u=4V: D.W=025mJ; u=4v




Néimg luong ctia mach bang: -
W= %uf, =0,25.10°(§) = 0,25(mJ).
khi i = 0.3A, ning luong tlr trudng bang: €
W, = %Li’ = 0,09.10°Q) = 0,09(mJ);

Vi néng luong trong mach bio toan, nang lugng dién truong khi d6 bang:
W,=W-W,=0,25-0,09= 0,16(mJ).

Matkhic, W,=3 =1u2c:>u=~/3l"i=4o(v)
2C 2 C

Chon dip dn A

Thi du 2 S : v
Mot mach dao dong gém cudn day thudn cam c6 L = 50mH va tu dién
o C=5puF. o »
2) Tinh tin s6 dao dong cha mach.
b) Biét gia tri cuc dai ciia hiéu dién thé giita hai ban tu 1a Uy = 12V, tinh
ning lsong dao dong dién tir trong mach. v
) Tai thoi diém hiéu dién thé giita hai ban tu dién c6 gi tri'u = 8V, tinh
ning luong dién trudng, nang luong tir trudng va cudng do dong dién trong
meach. ‘
d) Néu mach c6 dién tr thudn R = 102Q), dé duy tri dao dong trong
. mach wéi gid tri cuc dai ciia hiéu dién thé giita hai ban tu dién 1a U, =12V
thii phai cung cap cho mach mot cong sudt biang bao nhiéu?
Chon dép 4n PUNG
A_a)f=3185Hz; b) W =36.10"J; '
) W, = 0,16 mJ; W, =0,198mJ; i =8,9.10%(A); d) P=7.2
B.a)f=318,5Hz; b) W =3,6.107]; :
c)W,=1,6ml; W,=198mJ; i= 8.9.10%(A); d) P=7,2J
C.a)f=318,SHz; b) W = 3,6.107];
c) W,=0,16 mJ; W,=0,198mJ; i= 8,9.10%(A); d) P=72p)
D.a)f=3185Hz b) W = 3,6.10°;
) W,=16mJ; W,=198mJ; i= 8,9.10%(A); d) P =72
‘Hwimg dan giji
a) Tén s dao dong riéng ctia mach la:



1

2nLC

: . 1
b) Nang luong cua mach bang: W = —2-CU(2, =3,6.10"J.

f=

=318,5(Hz).

¢) Ap ding cong thic W = % LI ta tinh dugc:

i=89.10%A) va W, =0,16 mJ; W,=0,198mJ
d) Muén duy tri dao dong trong mach véi U, nhur truéc, ta phai c6 cong swit
cung cap bing cong sudt tiéu hao va bang P, ta cé:

2
P=IR= (—10—) R:%l;’,R.

N2

Mat khéc ta da bi€t nang luong trong mach:

¥]

w=teuz-tlip oo UE
2 2 L
- thay vao biéu thic trén cta P:
— P= -;-13}2 - % UeCR o).

Chon dap an C

C. BAI TAP LUYEN TAP

5.1. Hinh v& 5.2(a) dién ta su phu thudc thoi gian cha cuong do dong dtm
dién ra trong mach II hinh 5.2b) sau khi chuyén ngat P tir chot | samg
ch6t 2. Qué trinh giam dan bién do cua cuong do dong dién I do
nguyén nhan nao?

A. Dién tro cla cac day dan trong mach.

B. Bitc xa séng.dién tur.

C. Toa nhiét va bic xa séng dién tir.

D. Toa nhiét va dién tr& cia cic day dan trong mach.

Noaa
VLA

Hinh 5.2 (b)

a

i

™

5.2. Nang lugng ciia mach dao dong 1a mot dai lugng:
A. Khong déi va ti 1¢ véi binh phuong véi tan sé riéng clta mach.




5.3.

54.

5.5.

5.6.

5.7.

B. Bién déi tuyén tinh theo thoi gian.

. 2. -2 N /s > . , ' 1
C. Bién doi dicu hoa véi tan s6 goc 0 = ———.

JLC

D. Duoc mé ta theo dinh luat ham sin. :

Gilta hai mach dao dong xuit hién hién tuong cong hudng, géu cic
mach do cé:

A. Tan s6 dao dong riéng bing nhau.

B. do cam ung bang nhau.

C. bién dung bang nhau.

D. Dién tro bang nhau.

Mach cong huong cho trén hinh vé 5.3 dudi day dugc ding dé thu céc
song trung. D€ mach c¢6 thé thu duge cic séng dai
thi can phai:

A. Tang dién dung cho tu dién.

B. N6i mot tu dién noi ti€p vao tu dia cd san trong L
mach. - : —C
C. Mat hod hay noi dit ang - ten. :WT_X
D. Giam s6 vong day cta cudn cam L. o
Hinh 5.3

-

Pé tim séng c6 bude séng A trong mdy thu vo tuyén
dién, nguoi ta phai diéu chinh gid tri cla dién dung C va do tw cam L
trong mach dao dong ¢ha mdy. Giira A, L, va C phai thoa man hé thirc
nao? '

A2n~L =% C.2rJLC=1C
B.2nVLC = & D. L =—.
C 2n C

Mot mach dao dong gém mot tu dién c6 dién dung C va cudn cam L.
Dién tr¢ thuan ctiia mach R = 0. Biét biéu thic cua dong dién qua mach
1a: i =4.107sin(2.1071).

Chon dép 4n PUNG:
A.Q,=10"°C; C.Q,=4.10C;
B.Q,=2.10°C; D.Q,=8.10°C;

Mot mach dao dong géom mot tu dién. ¢6 dién dung C va cudn cam L.
Dién trg thuan ctia mach R = 0. Biét biéu thic clia dong dién qua mach

1a: 1 = 4.107sin(2.107t). Cho do twr cam L = 10 H. .
Biéu thiic cta hiéu dién thé giita hai ban tu c6 dang nhu thé nao? Chon
dap an PUNG '

A. u=80sin(2. 10t) (V);
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B. u = 10%in(2. 10"t) (V);
C. u = 80sin(2. 107t + g) v):

D.u = 10%sin(2. 10"t + -2’5) (VY
5.8. Két luan vé sur ton tai cita cic séng dién tir dugc rit ra tir:
A. Li thuyét cia Macxell. B. Thi nghiém ctia Hertz.
C. Cong thitc Kelvin. D. Dinh luit bao toin nang luong.

5.9. Nhan xét nao duéi day 1a PUNG?

A. Séng dién tir 1a séng co hoc;

B. S6ng dién tir cing nhu séng am 1a séng doc nhung co thé lan truyén
trong chan khong:

C. Song dién tir 1 séng ngang c6 thé lan truyén trong moi moi trudng,
ké ca trong chan khong:

D. S6ng dién tir chi lan truyén trong chat khi va bi phan xa tir cdc mat
phéng kim loai:

5.10. Két luan nio sau day 13 DPUNG?

Van t6c lan truyén clia s6ng dién tir:

A. Khong phu thudoc vio moéi truyén truyén song, nhung khong phu
thudc vao tan s cua no.

B. Phu thuéc vao moéi trudng truyén séng, nhung khong phu thuoc vao
tan s6 cua no.

C. Khong phu thudc vao méi trudng truyén séng va tan s6 cia no.

D. Phu thudc vao moi truong va tan so.

5.11. Nhan dinh nao sau day 1a DPUNG?

A. Tai moi diém bat ki trén phuong truyén, vécto dién truong E va vécto tir
truong B luon luon vuong géc véi nhau va ca hai vuéng géc véi
phuong truyén;

B. Vécto E ¢6 thé huéng theo phuong truyén séng va vécto Evuéng goc
VOl E, .

C. Vécto B ¢6 thé huéng theo phuong truyén song va vécto Evuf)ng géc
Vi l§

D. Trong qui trinh lan truyén cita séng dién tlr, ca hai vécto B VAE déu
khong ¢6 hudng ¢6 dinh.

5.12. Mot mach dao dong gébm mot cudn day c6 do tu cam L = 0,2mH va
mot tu dién bién d6i dién dung ctia né c6 thé thay déi tir SOpF dén 450pF.
Mach trén hoat dong thich hop trong dai song gitta hai bude séng dién tir:
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A. 168m dén 600m; B. 176m dén 625m.
C. 188m dén 565m; D. 200m dén 824m.

5.13. Mot mdy dinh vi vo tuyén ndm cich muc tiéu 60km nhan duoc tin hiéu
phan héi trd vé tir muc tiéu sau khoang thoi gian 1a bao lau?
A.4.10%; C. 6. 10%;
B. 2. 10%; D. 10%s;

5.14. Quan hé giita dién truong va tir truong bién thién la:

A. Dién trudng va tir trudng bién thién theo. thoi gian c6 moi quan hé
tuong sinh, cung ton tai va lan truyén trong khong gian, tao ra séng
dién tu.

B. Dién trudng va tir trudng bién thién theo thoi gian 1a hai moi truong
hoan toan doc 1ap, khong lién quan dén nhau.

" C. Su tao thanh séng dién tir 1a do su lan truyén trong khong gian cua
séng vo tuyén dién, khong phai ¢6 ngudén gdc tir su bién thién cia
dién tir trudng bi€n thién theo thoi gian.

D. Ca ba diéu trén.

5.15. Séng dién tir khic véi séng co & nhitng diém nao?

A, Séng co 12 su lan truyén dao dong co ctia cac phan tir vat chét trong moi
trudng dan héi con séng dién tir 12 su lan truyén cta dién tir trudng.

B. Séng co c6 thé 1a séng ngang hoac séng doc, con

K
song dién tir ludn ludn 1a séng ngang (vécto E () va l———l
B(t) ludén vudng gbc véi vécto v). . e C L
C. Séng dién tir 16n tai ca trong chan khong con séng '
co thi khong. Hinh 5.4

D. Ca ba diéu trén.

5.16. Chon két luan DPUNG trong cdc cau sau:

A. Cudng do dong dién trong mach dao dong va trong mach dién xoay
chiéu cé cung C va L déu bién thién theo ham diéu hoa thupc dang:
i = I sin(ot + a) véi cling tan s6 géc o = 1/(CL)".

B. Dao dong cua dién tich trong mach L-C c6 nguén xoay chiéu 1a dao
dong dién cudng bic va duge duy tri. Dao dong cta cic dién tich
trong mach dao dong 1a dao dong dién tir ty do va tat dan.

C. Mach dao dong 1a mach gém tu dién C, cuén cam L (c6 r rat nho),
nguén dién mot chiéu. :

D. Tir cdc phuong trinh e = -Lq™; e = g/C vi u = e = (R+ r)i ¢6 thé suy ra
rang: sau khi tu C dugc tich dién c6 dién tich Q, thi dién tich trong
mach LC bién thién theo ham q = Qsin(ot + a) véi © = 1/LC.

~ 5.17. Chon cau két luan DUNG trong s6 céc cau dudi day:
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A. Nang luong dién trudong cta tu dién tai méi thoi diém t dugc tinh béi:
W, = Q,’sin’0t/2C. Trong d6 Q, 1a dién tich ban dau cua tu dlen sau
khl dugc tich dién.

B. Ning luong tir trudng clia cudn cam tai méi thoi diém t duoc tinh boi:
W, = Lw’Q,’ cos’wt. Trong dé Q, 1a dién tich ban ddu cua tu dién
sau khi dugc tich dién.

C. Tai moi thoi diém, téng nang luong dién trudng va nang luong tir
truong trong mach dao dong la khong d6i. Nang lugng clia mach dao
dong duogc bio toan va ¢6 do 16n: W = W, + W = Q,*/LC.

D. Khi cuén cam c6 dién tro ddng ké thi mot phin nang luong ban dau bi
chuyén héa thanh néi nang nén dao dong tit din, c6 bién do va tan s6
dao dong giam dén theo thoi gian.

" 5.18.-Chon cdc cau két luan DUNG vé su tuong tu gitta dao dong dién tir véi
dao dong cua con lc 19 xo.
1. Dién tich cha tu dién tuong tu véi li do ciia qua cau.
2.Cudng do dong dién ! " van tdc cua qué cau.
3. Nang lugng dién truong " dong nang qua cau.
4. Nang lugng tlr truong " th€ nang cua 1o xo.
5. Do tu cam clia cudn cam " khoi lugng ca qua cau. .
6. Dién dung ctia tu dién " do cing ctia 10 xo.
A. (1), (3) va (4) déu diing. B. (1), (2) va (5 déu ding).
C. (4), (5) va (6) déu ding. "~ D.(2),(5) déu ding.

5.19. Chon cau SAI trong s6 céc cau dudi day:

A. Khi dién trudng giita 2 tu bién thién diéu hoa theo tan s6 f thi giita hai
ban tu dién xuat hién mot tir trudng xody véi cdc dudng cam img tlr
khép kin hinh tron ¢6 chiéu bién thién theo tan s6 f.

B. Dién truong xody c6 cdc duong sitc khép kin bao quanh cdc duong
cam tng cla tr trudng bién thién.

C. Tt truong bién thién theo thoi gian sé lam.phdt sinh xung quanh né
mot dién truong xody ngay ca khi tai d6 khong ¢ day dan kin.

D. Dién truong xody xudt hién ¢ giira hai ban tu dién khi tai d6 ¢6 ar
truong bién thién. Dién trudng xody giita hai ban tu dién nay cé cic
dudng siic song song cdch déu va khong khép kin.

"
"
"

5.20. Chon cau tra 16i DUNG trong cic cau duéi day (hinh 5.5):

N N

". \ M
M .M >
.- < e S
N S o e A 0 S e
B gidm \_/ Bgiim S —
h.a h.b h.c h.d
Hinh 5.5




A. Khi cudng do dién trudng E gitia hai ban tu dién tang thi tir truong

xody xudt hién cam (ng tir bién thién. Dudng cam ting tir bién thién
~ v6i dudng cam tng tir tai M c6 dang va chiéu nhu & hinh d.

B. Khi nam cham chuyén dong vé phla bén phai, dong dién dich gay ra
do su bién thién tir truong tai diém M c6 chiéu nhu & hinh a.

C. Khi cuong do dién truong E gitta hai ban tu dién giam thi tir trudng
xody xuat hién c6 cam tng tir bién thién véi dudng cam tng tir tai M
c6 dang-va chiéu nhu & hinh c.

D. Khi natn cham chuyén dong vé phia bén phm thi dong dién dich gay
ra do sur bién thién tir truong tai diém M ¢6 chi¢u nhu ¢ hinh b.

5.21. Chon cau SAI trong s0 cic cau duéi day:
A. S6ng dién tir trong truyén trong khong gian véi van toc v = ¢ cua dnh
sang thco huéng vuong goéc véi vécto cuong do dién truong E va
véctg cam tng tir B tai méi diém nhu ¢ hinh
V& 5.6. I B
B. Vécto cudng do dién truong E va vécto cam
Ging tit B tai méi di¢ém trong khong gian luon

.o . N - -
ludn bién thién cung pha. E
C Séng dién tir 1a séng ngang nhung c6 th¢
truyén duoc trong chan khong va trong moi " Hinh5.6

moi truong ran, long, khi véi van téc truyén
anh sdng tai moi moi truong. -

D. Séng dién tir tai mbi diém trong khong gian c¢6 vécto cudng do dién
ruong E va vécto cam tng dién tir B vuéng gdéc v6i nhau. Cd(, vécto
ndy bién thién vdi ciing tan $6 va vudng pha vdi nhau.

5.22. Tim cau SAl trong cdc cau dudi day:

A. Song vo tuyén dién ¢é tan so6 cao khi nglp tang dién li bi hip thu gin
hét nén. khong the nuyen di xa.

B. Séng vo tuyén truyén thanh va nuyen hmh bi phan xa lién ti€p o tang
dién 1 va bé mat Trii Dat nén ¢ thé truyén di xa

C. Céc séng dién tir c6 buée séng cuc ngin truyén duoc di xa vi ¢6 nang
luong 16n.

D. Sono dién tir ciing c6 thé phan xa, khiic xa, nhiéu xa, giao thoa giong
nhu séng co hoc va séng dnh sing.

5.23. Chon cau SAI trong s6 cdc ciu sau:
A. Dao dong dién tir trong bt ki mach dao dong nao ciing la ddo dong
tit dan.
B. Mach dao dong hdé c6 thé tao ra dién trudng bién thién truyén di xa
trong chan khong.
C. Trong mach dao dong. dién trudng tap trung ¢ giita hai ban tu di¢n va
(I trudng tap trung xung guanh cudn cam.
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D. Dién tir truong & xa mach dao dong ¢6 ning luong khong dang ké.

5.24. Chon cau DUNG trong s6 cdc cau dudi day: ‘

A. Dao dong dién tir trong mdy phét dao dong diéu hoa cé tan s bang
tan s0 riéng cua mach dao dong LC.

B: Mdy phét dao dong déu hoa 1a hé dao dong dién tir cudng biic nén dao
dong dién tir ¢6 tan so khdc tan s6 riémg cta mach dao dong.

C. Trong mdy phat dao dong di¢u hoa dung tranzito thi dao dong dién tir -
c6 bién do giam din theo thoi gian. :

D. Trong mdy phit dao dong diéu hoa phan nang luong nhan dugc tir
nguon dién trong moi chu ki phai 16n hon phan nang lugng hao phi do
toa nhi¢t méi c6 the duy tri duge dao dong dién tir.

5.25. Chon cau DUNG trong s6 cic cau dudi day:

A. Sudt di¢n dong cam ting tao nén trong ang-ten (hay mach chon séng)
cua may thu ti I¢ véi tan 6 cha séng dién tir. _

B. Sau khi chon séng, khuéch dai cao tan, tich dao dong am tan khoi dao
dong cao tan, khuéch dai am tdn va dua ra loa thi loa s& phat ra.ding
am cua dai phat thanh.

C. D¢ phdt va thu séng dién tir o, dng-ten phai ¢6 kich thude xdc dinh
that chinh xdc sao cho tdn s6 riéng cha ang-ten bang tin s6 cua séng
dugc phat di.

D. bé bién dieu bién do séng cao tin nguoi ta cho cdc hiéu dién the bién
thién theo tin s6 am va bién thién theo tin $6 cao vio doan mach &
gilia cuc goc va cue gop cua tranzito.

5.26. Tim cau SAIL trong cic cau duéi cic cau dudi day:

A. Mdy thu hinh & gan niii cao ¢6 thé thu t6t séng phit di tir vé tinh tai
mot s6 vi tri vi khong thu dugc séng tai mot vi tri khidc. D6 1a do ¢6
sur giao thoa cua song phét tlr vé tinh va séng phan xa tir nui.

B. Trong mach dao dong dién tir dang thu séng ¢6 tan s f = 750MHz thi
cudng do dong dién tic thoi tai 2 diém  cich nhau 10cm vuong pha
voi nhau.

C. Ty dién dién dung C = 10/4npF duge tich dién dudi hiéu dién thé U =
100V sau dé tu dién phéng dién qua cusn cam ¢6 L = 1/x mH. Dao
dong dién tir trong mach dao dong c6 bién do 1a 5A.

D. Miy thu thanh dang thu rit t6t séng c6 buée séng A,= 320m bi rung
dong lam cho dién dung cia tu dién xoay giam 1%. Khi dé may tho
thanh thu duogc séng cic budc séng A, = 321,6m.

5.27. Khung dao dong gém cuon thudn cam L (¢6 r=0) va 2 tu dien C,, C,.
Khi mic C, va C, néi tiép vao L thi tdn so6 riéng cta khung 1a 50Hz. Hoi
khi mac riéng timg tu C,, C, vao L thi tin s6 dao dong riéng clha mdi
khung la bao nhiéu ?
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Chon dép 4n PUNG:
A. f = 2500kHz B. f = 30kHz C. f = 40kHz
= 2400kHz - £ =40kHz = 30kHz
D. Khong thé c6 nghiem vi (f, - f,)* <0.

5.28. Mach dao dong L = 1,5mH va tu xoay c6 dién dung bién thien tr C, =
50pf dén C,, = 450pF-. .
1. Mach nty c6 thé thi dugc cic séng dién tir c6 budc song trong khoang
nao?
2. Dé céc ban di dong cia tu dién c6 thé xoay mot géc tir 0° dén 180°. e
thu séng cic budc song 1 = 1200m cin xoay cdc ban dong cta tu dién
mot goc bao nhiéu ké tir vi tri ma tu dién c6 dién dung cuc tiéu.
Chon dip an DPUNG:
A. 1) Mach thu duge séng c6 budc séng tir S61cm dén 1548cm.
2) Géc xoay clia céc ban dong clia tu dién 12 88°.
B. 1) Mach thu dugc séng cé bude séng tir 561cm dén 1548cm.
2) Géc xody clia cac ban dong cba tu dién la 99°.
C. 1) Mach thu dugc séng c6 budc séng tir 0,561cm dén 1,548cm.
2) Géc xoay ctia cdc ban dong cta tu dién la 121°
D. 1) Mach thu dugc séng c¢6 budc séng tir 561cm dén 1548cm.
2) Géc xoay chia cdc ban dong clia tu dién 1a 108°.

5.29. Mot tu dién 10 ban giong hét nhau 1ap xen ke nhau nhu ¢ hinh 5.7,
dién tich phan déi dién clia méi ban la s = 3,14cm’ khoang giita 2 ban ké
nhau nhau 12 0,5mm chita ddy khong khi. Tu dién trén
duoc mic v6i cuon cam ¢6 L = SmH tao thanh mach

dao dong. | | | I I
Tinh budc séng ma mach dao dong nay thu duoc.
A. A =9420m. B. A =942m. ' :

Hinh 5.7

C.A=180m,  D.A=1035m.

5.30. Tim cau SAI trong s6 cdc cau sau :

A. Mt Trdi c6 thé phét ra cc song dién tir ¢6 budc séng dién tir cia tia
héng ngoai, clia 4nh sdng mau lam, cua tia ti ngoai...

B. Mot khéi nung néng do vira phét ra mot s6 budc séng cua anh sdng
nhin thay vira phat ra tia hong ngoai.

C. Cic loai tia c6 budc séng cang ngan (tia tor ngoai, tia Ronghen, tia
gamma) thi c6 tinh dam xuyén cang manh, cang dé tdc dung lén kinh
anh, gay ra phdt quang va ion héa khong khi.

D. Tia 4m cuc dap vao tdim vonphram phit ra tia X. Tia X c6 budc séng
dai hon budc séng cia tia tir ngoai nén truyén di v6i van téc 16n hon.

5.31. Tim cdc cau SAI trong s6 cac cau dudi day:
-A. Co thé ngudi 1a mot ngudn phit ra cdc bic xa héng ngoai.
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B. Tia X duoc phit ra bdi 6ng Ronghen. Bude song cta tia X c6 mot gidi
han ti 1& nghich véi hiéu dién th€ giita an6t va catot.

C. Tia am cuc ciing truyén théng, mang nang lugng, gay phdt quang, 16n
hod khong khi giéng nhu tia X nén tia am cyc ciing 1a mot loai song
dién u. ’ s

D. Tia tl ngoai c6 budc séng tir 0,18um dén 0,40um bi thach anh hép thu
rat manh. ) .

5.32. Mot 6ng Ronghen c6 hiéu dién thé giita hai cyc la U = 2,5kV. Phé clia
tia X phit ra gi6i han boi budc séng nho nhat 1a bao nhiéu ?

Chon dép 4n DPUNG:
A A=510"m; B.A=49.10"m;
C. A =8,7.10""m; D. A =4,965.10"m

5.33. Muén c6 tia X véi budc séng A = 107 (A) thi hiéu dién thé nho nhat
giifa an6t va cat6t ciia 6ng Ronghen phai 1a bao nhiéu?
(cho biét 1 A = 10"°m)

Chon dép 4n DUNG:
A' UMlN= 1241V; B- UMIN = 1,2410‘6\/;
C. Uy = 1241kV D. Uy = 1241IMV;

5.34. Hiéu dién thé giita andt va catdt cia 6ng Ronghen 1a U = 10kV.
1) Tinh van téc cuc dai ctia électron khi t6i d6i 4&m cuc va budc séng ciia
tia X phat ra.
2) Néu cuong do dong dién qua 6ng 1a I = 0,5mA thi nhiét luong nhan
duoc & d6i cuc trong 1 phiit 12 bao nhiéu? dé gitr cho nhiét d6 clia d6i &m
cuc tang lén khong qua 10°C thi-méi phit can cé bao nhiéu nuéc chay
qua dé 1am mét doi am cuc? (bo qua cong l1am thodt dién tir khdi catot).

Chon dép 4n DPUNG:

A 1) V,=06.10"m/s;  A=124.10"m
2) Q =300J ; m = 7,5kg

B.1)V,,=0,6.10°m/s; A=124.10"m
2) Q = 300.000J ; m = 7,5kg .

C.1)V,=06.10m/s; A=12410"m
2) Q =300 ; m=7,5.10"%kg

D.1)V,=18710°m/s; A=124.10"m
2)Q=5J; m = 0,125kg

5.35. Ong Ronghen phat ra tia X 1am viéc duéi hiéu dién thé SOkV, tiéu thu
dong I = ImA. Trong méi gidy 6ng ndy bitc xa ra N = 2.10"* photon ¢6
buéc séng trung binh 1a A = 10"°m.

Xdc dinh hiéu sudt 1am viéc ctia 6ng Ronghen nay.
Chon dép 4n DUNG:
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A. H=0,08%; B. H = 80%;
C.H=838.10"; . D.H=0,8%

5.36. Mot dng Ronghen phit ra tia X ¢6 budc séng 5(A)
1) Tinh nang lugng cua photon tuong tng va hiéu dién the giita céc dién
cuc cua 6ng Ronghen.
2) D¢ tang"do cing"” tic 1a dé gidm budc séng clia tia X ngudi ta thay déi
hiéu dién thé mot luong AU = S00V.
Tinh budc séng cuia tia X khi dé6.

Chon dip 4n DPUNG:
A 1)e=4.10"]; U=25V. B.1)e=4.10"1; U=2500V.
2) A= 2.10"m. 2) M yn=6.10""m.
C.1)e=4.10"T; U=2500V. D.1)g=410": U=250V.
2) Ay =4.10""m. 2) My = 3,99.10"m.

5.37. Mach chon séng clia mot mdy thu vo tuyén gébm mot tu dién cé dién
dung C = 2000pF va mot cuén cam ¢é L = 8,8uH. Cho van téc 4nh séng
¢ =3.10°m/s.

a) Mach trén c6 thé bat dugc séng véi bude séng 1a bao nhiéu? Séng d6
thudc dai séng nao?
b) Bé bit duge cic séng cé bude séng nam trong khoang tir {0m dén
50m, can phai ghép thém mot tu xoay C, nhu thé nao? dién dung cta tu
C, c6 gia tri bién thién trong khoang nao?
Chon dép an DPUNG: ,

A.a) A =250m; b) C,, = 3.2pF; C,, = 83,3pF

B. a) A =25,0m; b) C,, = 3,2pF; C,, = 8,33pF

C. a) A =250m; b) C,, = 32pF; C,, = 83,3pF

D. a) A = 250m; b) C,, = 3,2pF; C,, = 833pF

5.38: Cic cong thiic tuong (g giita dao dong dién tir va dao dong co hoc -
con lic 16 xo: Chon dip an PUNG: '

i : d d
A-WI=E-V5\W@" =" Bi=1vav=";

2 2 dt dt

Cu® kx? . .o .
C'Wd=7‘/awme=?» D.q—J'ldt vax= |vdt;

5.39: Goi I, 1a gid tri dong dién cuc dai, U, 1a gia tri hiéu dién thé cuc dai
trén hai ban tu trong mdt mach dao dong LC.
Chon cong thitc DUNG lién he giia I, va U,

C
AU, =1,.VLC; B.1,=U,. \/; ;



C ,
C. U,= I(,.\E; D.1,=U,JLC;

5.40: Mot mach dao dong gédm mot cudén cam L =z mH vatu C =% pF.
7 n

Tim tdn s6 riéng cua dao dong trong mach.
Chon dép 4n DUNG:
A. 25 kHz; B. 15 kHz; C.7,5kHz; D.12,5kHz
5.41. Mot mach dao dong gom mot cuéon cam L = 2mH va ty xoay C,. Tim
gid tri C, dé chu ki riéng cha mach 1a T = 1ps.
Chon dép 4n DUNG: :
A.2,5pF; B. 1,27 pF;,  C.12,66pF; D.7.21pF.
5.42: Mach dao dong LC ctia mot mdy thu vo tuyén dién gom cuén.cam L =
- ImH va tu xoay C,. Tim gia tri C, d¢ mach_thu dugc séng vo tuyén c6
budc séng ngan: A = 75m.
Chon dap 4n DUNG: _
A. 235 pF; B..1SpF;  C.17.5pF;  D.6IpF.
5.43. Mot cuon cam L mac v6i mot tu dién C, thi tan s6 rieng f, = 7.5MHz.
Khi méic L vé6i tu C, thi tin s6 riéng f, = IOMHz Tim tan s6 riéng khi -
ghép C, song song véi C, r6i mic véi cuon cam L.

Chon dip 4an DUNG.
A f =12,5MHz; B. f= 15MHz
C.f =17,5MHz; D.f =6 MHz

5.44: Mach dao dong (L,C,) c6 tin s6 riéng f, = 7,5 MHz va mach dao dong
(L,C,) c6 tan s6 riéng f, = 10 MHz. Tim tén s6 riéng cla mach mac L véi
C, ghép néi tiép C,.
Chon dép 4n PUNG:
A. 8 MHz; B. 9 MHz; C. 12,5 MHz; D. 15 MHz.
5.45: Séng FM cua Dai tiéng néi Viét Nam c6 tan s6 100MHz. Tim budc
s6éng A. Chon dédp 4n PUNG:
A. A =10m; B. A =3m; C.A=5m; D. A =2m.

5.46: S6ng FM cua dai Ha Noi c6 budc song A = 1—;)- m. Tim tan s6 f.

Chon ddp 4n DUNG:
A. f=90 MHz; B. f = 100 MHz;
C. f=80 MHz; D. f =60 MHz.
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5.47: Mot mach chon séng may thu v6 tuyén dién gén cudn cam L = SpuH
va mot tu xoay cé dién dung bién déi tix C, = IOpF dén C, = 250pF. Tim
dai séng thu duoc.

Chon dap an. DUNG:
' A. Ak =10,5m - 92,5m; B.AA=1Im - 75m;
C. AL =15,6m -41,2m; D. AX =13,3m - 66,6m.

5.48: Mot tu dién C = 0,2MF. D€ mach c6 tan s6 dao d(‘)ng riéeng S00Hz thi
hé s6 twr cam cia L pha1 c6 gié tri bang bao nhiéu? Cho n* = 10.

Chon dép 4n DUNG:
A.L=0,3H; B.L= 04H,
C.L=05H; DL=

5.49: Trong mot mach dao dong cudng do dong dién dao dong 12 i = 0,01
cos1007t(A). Hé s6 tu cam cla cudn day 1 0,2 H. Tinh.dién dung Ccua
tu dién.

Chon dip an DUNG:
A.C=0,001F, B.C=4.10"F;
C».C=5.10’4 F; : " D.C=5.10"F.

5.50: Mach dao dong bat tin hiéu clia mot mdy thu vo tuyén dién gém mot
- cudn cam L = 25puH ¢6 dién tré khong dang ké va mot tu xoay c6 dién
dung diéu chinh dugc. Hoi dién dung phal c6 gid tri tro.g khoang nao dé
mdy thu bat duoc song ngan trong pham vi tir 16m dén 50m.

Chon dap ian PUNG:
A.AC=3,12 + 123 (pF); . B. AC=4#4,15 + 74,2 (pF);
C. AC=2._8 + 28,1 (pF); D. AC=2,51 + 45,6 (pF);

5.51: M6t mach dao dong gém mot tu 20nF va mot cudn cam 8uH, dién trd
khong déng ké. Hiéu dién thé cuc dai & hai ddu tu dignla Uy = 1,5 V.
Tinh cudng do hiéu dung chay trong mach.

Chon dép 4n DUNG:
A.1=53 mA; B.1=48 mA;
C.I1=65mA,; D.I=72mA.

5.52: Mot mach dao dong gém mot tu 4200pF- va mét cudn cam cé do tu
cam 275uH, dién tr& thuin 0,5Q. Hoi pha1 cung cap cho mach mét cong
sut bang bao nhiéu dé duy tri dao dong cia né véi hiéu dién thé cuc dai
trén tu 1a 6V.

Chon dip 4n DPUNG:
A.P=513 uw; B.P=2,15 mW;
C.P=134mW, D.P =137 uW.
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5.53: Mach dao d(f)rig bét tin hiéu cha mét may thu vo tuyén dién gom mot
tu dién C = 85 pF va moét cuén cam L =3uH. Tim budc séng A cha séng
thu vo tuyén dién ma mach dién cé thé thu dugc.

Chon ddp an DUNG:
A A=19m; B. A =30m; C.A=4Im; D. X =75m.

5.54: Mach dao dong bit tin hiéu cua mot mdy thu vo tuyén dién gém mot
cuon cam L = SuH va mot tu xoay C,. Hoi tu xoay phai dat & gi4 tri dién
dung bao nhiéu dé mach c6 thé bat dugc séng trung cha dai ti€ng noi Viét
Nam A = 297m.

Chon dép 4n DPUNG: -
A. C = 284pF, B. C = 4,96pF;
C.C=6,73pF; D. C = 124pF.

5.55: Cudng do tifc thoi clia dong dién trong mot mach dao ci(f)ng la:
i(t) = 65sin(2500t + g ) (mA). Tu dién trong mach c6 di¢n dung C = 750 nF.

Tim do tu cam cua cuén cam.

Chon dép 4n DUNG:
- A.L=213mH; ‘B. L =548mH;
C.L =125mH: D. L =374mH.

5.56. Mach dao dong ctia mot mdy thu v tuyén dién c6 mot cuon cam véi
b,dé tr cam bién thién duoc L = (4,5 + 20)uH va mot tu xoay cé dién dung
bién thien C = (8 + 480)pF. Hoi mdy d6 c6 thé Bit duoc cic séng vo
tuy€n dién trong dai séng nao? :
Chon dap 4n PUNG:
A AL =(8,4+983)m; B. AL =(15,2 + 124,6) m;
C.AL=(113+ 184,7) m; D. Ak = (12,81 + 150,6) m;

5.57: Mach dao dong clia mot mdy thu vé tuyén dién c6 tu dién bién thién
trong khoing C = (15 + 860)pF. Muon mdy thu c6 thé bt dugc séng
ngan va séng trung A = (10 + 1000)m thi bo cuoén cam trong mach phai
€6 do tu cam bién thién trong gi6i han nao.

Chon dép in DUNG: ,
A AL =(2,53 + 428,5) uH; B. AL = (42,6 + 857,5) uH;
C. AL = (1,25 + 236,4) pH; D. AL = (1,87 + 327,3) uH.

5.58: Tir thong qua cuon day:
Chon dédp dan DUNG:
A. D = 80Whb; B.®=0,75 Wb,
C.® =90 Wh; D. ® =10 Wb.
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5.59: Cuon day quay déu quanh mot truc vudng géc voi B, v6i van t6c n =
20 vong/s. Tim biéu thitc cha sudt dién dong cdm ung xuat hién trong
cudn day.

Chon dap an DPUNG:
A.e =94251sin40mnt (V); B. e = 10sind0nt (V);
C.e =4sind0nt (V); D. e =2,5sin100nt (V).

5.60: Mot doan mach gém mot cuén day c6 dién tro thuan R = 1009, he sO
"ty cam L = 2H mic ndi tiép véi mot tu dién cé dién dung C = SuF. Mic
mach vdo nguén dién xoay chiéu c6 hiéu dién the hiéu dung U = 120V,
tdn s6 c6 thé thay déi duge. Ldy n* = 10. Dé c6 cong huong dién thi tan
s6 f phai c6 gid tri bao nhiéu?

Chon dép 4n DPUNG:
A.f=50Hz; B. f = 60Hz;
C.f =40 Hz; " D.f=70Hz.

5.61: Mot doan mach gém mot cudn day c6 dién tr§ thuian R = 100Q, hé s6 -
tu cam L = 2H méc 'néi tiép véi mot tu dién c6 dién dung C = SuF. Mac
mach vao nguén dién xoay chiéu cé hiéu dién thé hiéu dung U = 120V,
tan s6 c6 thé thay déi dugc. Liy 7 = 10. Cudng do hiéu dung cla dong
dien trong mach khi c6 cong hudng dién la:

Chon dép 4n DUNG:
A.1=32A; B.I=10A;
C.1=21A, DI=12A.

5.62. Cho mot mach dién kin gém mot tu dién c6 dién
dung C da dugc nap dién va mot cuon day thuan
cam c6 hé so tr cam bang L. Bo qua dién tr¢ cic
day néi (hinh 5.8). Két luan nao duéi day DPUNG:

A. bDién tich trén cdc ban tu bi€n thién diéu hoa va

do léch pha gilta dong dién trong mach so v6i dién

tich trén ban ty dién bang /4.

B. Dién tich trén cdc ban tu bién thién diéu hoa va do léch pha gitta
dong dién trong mach so véi dién tich trén ban tu dién bang -1/2.

C. Dieén tich trén cic ban tu bién thién diéu hoa va do léch pha giita
dong dién trong mach so véi dién tich trén ban tu dién bang n/2.

D. Ca 3 két luan trén déu sai.

L

Hinh 5.8

5.63. Mot ang-ten ra da phdt ra nhiing séng dién tir dén mot mdy bay dang
bay vé phia rada. Thoi gian tir lic ang-ten phdt séng dén lic nhan song
phan xa tro lai 12 120us. Tinh khoang cich tir mdy bay bay dén dng-ten ra
da & thoi diém séng dién tir phan xa tir mdy bay. Ang-ten quay vdi van
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toc 0,5 vong/s, & vi tri clia ddu vong quay tiép theo iing véi huéng cia
mdy bay ang-ten lai phat séng dién tir. Thoi gian ti lic phat dén lic nhan
lan nay la 117ps. Van tdc cha dnh sdng trong khong khi bing 3.10° my/s.
Van t6c trung binh cia may bay cé thé la:
Chon phuong én tra 16i DUNG:

AL v=225m/s; B.v=225m/s

C. v =2250m/s; : D. v=225km/s

5.64. Mach dao dong LC gém cuén day thuin cdm cé L = S0mH va tu dién
c6 dién dung C = SuF.
a) Tinh tan s6 dao dong dién tir trong mach.
b) Gia tri cyc dai clia hiéu dién thé giita hai ban tu dién 1a U, = 12V. Tinh
nang luong dién tir trong mach. ‘
© ¢) Tai thai diém hiéu dién th€ giita hai ban tu dién c6 gié tri u = 8V, tinh
nang luong dién trucmg nang lugng tur trudng va cuong do dong dién
trong mach.
d) Néu mach c6 dién trg thuan R 10°Q), dé duy tri dao dong trong mach
V6i gid tri cyc dai cla hiéu dién thé giita hai ban tu 1a U, = 12V thi phai
cung cdp cho mach mét cc‘)ng suat bang bao nhiéu?
Chon phuong én tra 161 DUNG:
Aa.o= ZOOrad/SbW—361041cW—l6lO‘JW 10-°]:
1=89.10%A); d.P=7200W.
B ao= 200md/s b. W, =3,6.10-"T; c. W, = 1,6.10-°); W, = 2.10-"];
1=8,9.10°(A); d.P= 72(-)W
Caon= ZOOOrad/s b. W, =3,6.10-"J; c. W, = 1,6. 1041 W, =2.10-T;
i=8.9.10%A); d.P= 72OOW
D. a. @ =2000rad/s; b. W, = 10-*J; c¢. W, =.10-"; W, = 0;
1=8.9.10%(A); d. P=720W.

5.65. Mach chon séng ctia mot mdy thu vé tuyén dién gém cudn day c6 he
s6 tu cam L = 4uH va moét tu C = 20nF.

a) Tinh buéc séng dién tir ma mach thu duoc.

- b) D¢ mach bat dugc séng c6 bude song trong khoang tir 60m dén 120m
thi can phdi mac thém tu xoay C, nhu thé nao? Tu xoay c6-dién dung
bién thién trong khoang nao? Lay n’ = 10; ¢ = 3.10°m/s.

Chon dip 4n DUNG: ]

A.a X =533m; b. ndi ti€p C, = ——*-;0,253nF < C, < 1,053nF.

B. a. A = 533m; b. song song C, =

b_.0,253nF < C, < 1,053nF

b
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C.ch ; 2,53nF < C, £10,053nF

b

"~ C.a.A=533m; b.n6itiép C, =

D.a. A =53,3m; b. n6i ti€p C, = CCCCb ; 2,53nF < C, £ 10,53nF

b

5.66. Mach chon séng cua mot may thu vo tuyén dién gébm mot cudn day cé
do tu cam L va mot bo tu dién-gdm tu dién c6 dinh C, mic song song v6i
tu xoay Cy. Tu xoay c6 dién dung bién thién tr C, = 10 pF dén C, = 250
pF khi géc xoay bién thién tr 0° dén 120°, mach thu dugc séng dién tir ¢
budc séng trong dai tir A, = 10m dén A, = 30m. Cho biét dién dung ctia tu
dién 12 ham béc nhat cia géc xoay.

a) Tinh L va C,,.
b) Dé mach thu dugc séng c6 budce séng A = 20m thi goc xoay cla ban tu
bing bao nhiéu? Cho ¢ = 3.10'm/s.
Chon dap 4n PUNG:
A.a.L=94(H),C,=2pF,b. ¢ =45"
B.a.L=94.10" (H),C,=20pF ,b. ¢ = 30°.
C.a.L=9,4.10" (H), C,=20pF,b. ¢ =45".
D.a. L=9,4.107 (H), C,=2pF,b. ¢ =45".

5.67. Khung dao dong LC (L khéng déi). Khi mic tu C, = lSpF thi tan s6
dao dong riéng cua khung 1a f,. Khi mac w C, thi tdn s6 dao dong riéng
cta khung 12 f = 2f,. Tu C, c6 gi4 tri bing:

’

Chon dép 4n DUNG
A.C,=9pF; B.C,= 4,5 pF;
C.C,= 4pF; D.C,=36 uF

5.68. Khung dao dong dién tir (L = 10mH) duoc cung cdp nang luong 4.10°]
dé dao dong tu do. Tai thoi diém nang luong dién trudng bang ning luong
tir trudng thi dong dién trong khung bang

Chon dap 4n DUNG:
A.1=02A B.I= 001A
C.I1=002A - D.I= 0,1A

5.69. Khi méic tu C, vao khung dao dong thi tdn s6 dao dong riéng cua
khung Ia f, = 30 kHz. Khi ta thay tu C, bang tu C, thi tan s6 dao dong
riéng cla khung 12 40 kHz. Vay khi mic song %ong hai tu vao khung thi

. tdn s6 dao dong riéng cua khung la:

Chon dép 4n DPUNG
A.f=70kHz ~ B.f=50kHz
C.f=24kHz D.f=10kHz
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5.70. Khi mac tu C, vao khung dao dong thi tdn s6 dao dong riéng cia
khung 1a f, = 9 kHz. khi ta mic tu C, thi tdn s6 dao dong riéng cia khung
12 12 kHz. Vay khi méc tu C, n6i ti€p tu C, vdo khung thi tin s& dao dong
riéng ctia khung_ la: '

Chon dip 4n DPUNG
- A.f=15kHz B.f= 3kHz
C. f=21kHz D.f= 5,1 kHz

8.71. Mach da® déng c6 tu C = 15000 pF va cudn cdm L = SuH, dién tro
khong ding ké. Hiéu dién thé cuc dai ¢ hai ddu tu 1a 1,2V. Cuong do
dong dién qua mach bang:

Chon dip 4n DUNG
A.1= 0,046 A B.1=04A
CI=02A D.1= 0,46A

5.72. Khung dao dong gém ty C = 10°F va cudn day c¢6 do twcam L = 0,1 H
méc ndi ti€p véi mot ngudn cé sudt dién dong e = 15V va ® = 500(rad/s).
bién tré thuan trong mach khong ding ké. Cudng d6 dong dién trong
khung la: '

Chon dép 4an PUNG ‘
Al=1A B.I=02A
C.l=2A D.I=0,1A

5.73. Khung dao dong gém c6 cudn day L = 2 mH va mot tu phéng. Khoang
cich gilta hai ban tu 12 d = lcm, dién tich clia cdc ban tu 1a S = 800 cm?,
chat cdch dién giita hai ban tu c6 € = 11. Khung s& cong huong véi séng
dién tir c6 bude séng béng: :

- Chon dip 4n DPUNG
<« AA=250m B.A = 2000m
C.A=235m D.A= 235m.

5.74. Mot mdy phit dao dong diéu hoa cao tan phat ra dao dong dién tir c6

tin s6 thap nhét 1a f, = 100 kHz va t4n s6 th4p cao nhat Ia f, = 26 MHz.
Dai budc s6ng clia may phat ra la: '

Chon dip 4n DUNG :
A. A tir 300m dén 1,2m B. A tir 3km dén- 11,5m
C. A tir 30m dén 0,12m D. dap s6 khic.

5.75. Mach vao cia mot méy thu radio 1a mot khung dao dong gém mot
cuon day va mét tu dién bién déi. Dien dung cta ty dién nay c6 thé thay
déi tix C, dén 81C,. Khung dao dong nay cong huéng véi budc séng bing
20m ting véi gia tri C,. Dai buéc séng ma mdy thu duoc 1a:

Chon ddp 4n PUNG
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A. A tr 20 m dén 1,62 km B. A tr20 mdén 162 m
C.Atr20mdén 180 m D. A tir dép so khac.

5.76. Khung dao dong c6 thé cong hudng trong giai budc séng tir 100 m dén
2000 m. Khung nay gém cudn day va mét tu phang c6 thay ddi khoang
cich gilta hai ban tu. Vi gidi séng ma khung cong hudng dugc thi
khoang cdch giira hai ban tu thay doi la
Chon dap 4n PUNG .

A.n= 20lan B. n =400 lan
C.n =200 lan D. Khong tinh duoc vi thi€u dit kién.
5.77. Khung dao dong véi tu dién C va cuon day cé do tu cam L dang dao
dong tu do. Ngudi ta do dugce dién tich cuc dai trén mot ban tu 1a Q, ’
 °C va dong dién cuc dai trong khung I, = 10 A. Bu6c séng dién tir cong
huong véi khung c6 gia tri:

Chon dip an DPUNG -
A A=1884m B.A=188m
C.A=160m

D. Khong tinh dugce vi thi€u dir kién.
5.78. Khi tu diéu chinh déngia tri C, = 51,93 pF nguoi ta da xoay tu mot
goc la:.
Chon dip 4n PUNG .
A a=16 B.e=18 C.a=20° .o=157°
~5.79: Khi tu ¢6 C; = 51,93 pF ngudi ta bit dugc séng 19,2 m cua dai phat.
Biét s6éng 19,2 m duge duy tri boi mét sudt dién dong hiéu dung e = 1

pnV. Cuodng do dong dién cuc dai trong khung khi co (ltong h‘u'o‘ng. la
Chon dép 4n PUNG.

A I=1pA B.I=1mA CI=001A D.I=2mA
5.80: Gia tri C,,, cla tu la:
Chon dép an PUNG
-~ A.C,=200pF ‘B.C, = 100 pF
C. C, = 1000pF =

5.81: Mic tu xoay néi trén véi cuon day cé L = 4.10"°H, dién tr& thuin
khong dang ké. Khi o = 120°, budc séng ciia khung 1a
Chon dip 4n DUNG

A A= 356m B.A=4458m C.A=112m D. = 400m

5.82. Mot ngudn phét séng vo tuyén, dit tai diém O, phat ra mot séng cé tan
s6 10MHz, bién d6 200V/m.

-

a) Tinh bude song cua s6ng nay (cho van t6c séng bing 3.10°m/s). .
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b) Véc to dién truong tai O cé phuong song song véi truc Oz; vécto tir
cam c6 phuong song song vdi truc Ox clia mét hé truc toa do vudng géc
Oxyz va c6 do 16n 2.20"*T. Viét phuong trinh dao dong ctia cuong do dién
trudng va tir cam tai O. Lay pha dao dong ban diu bang 0.
¢) Viét phuong trinh truyén cua séng dién tir theo phuong Oy. Coi nhu
bién do clia séng khong bi thay ddi khi lan truyén.
Chon dép 4n DPUNG:
A.a)A=26m; b)E= 2002 cos2.107mt (V/m); B=2.10°cos2.10"nt (T).
¢) E = 200cos2.10x(t - 3_1y08- )V/m; B = 2.10%c0s2.107n(t - 3;05 ) (T).
B. a) A = 30m.b) E = 200c0s2.10'nt (V/m); B = 2.10%c0s2.10"nt (T).

¢) E = 200c0s2.10"n(t - 3.|y08 ) (V/m); 2.10%c0s2.10n(t - 3'1/08 ) (T).

C.a) A = 26m.b) E = 2002 cos2.10"nt (V/m); 2.10%cos2.10"nt (T).

¢) E =200+/2 cos2.107(t - ; i’ 55 )Vim: B=2.10° V2 cos2.10'n(t - 3 1y M

D. a) A = 30m.b) E =200+/2 cos2.107nt (V/m); B=2.10"c0s2.10"nt (T). :
©) E=200/2 cos2.10"(t - 3.1y0 )V/m; B = 2.10%cos2.107n(t — #) (T).

8

5.83. Mot angten parabol, dat tai mot diém O tréh mat dat, phdt ra mdt séng
truyén theo phuong lam véi mat phing nim ngang mot géc 45° huéng lén
cao. Séng nay phan xa trén tang dién li, roi tr& lai gap mat dat & diém M.
Hay tinh d6 dai cua cung OM. Bén kinh trdi dat: R = 6400km. Tang dién
1i coi nhu mot 16p cdu & d6 cao 100km trén mat dat. Chon ddp 4n DUNG:

A. OM = 3456km. B. OM = 1728km.
C. OM =456km. D. OM =4426km.

5.84. Mot ang ten phét ra mot séng dién tir c6 buéc séng 13m. Angten nay
nam & diém O trén bd bién, c6 d6 cao 500m so véi mat bién. Tai diém M,
cdch O mot khoang 10km trén mat bién c6 dit mot mdy thu. Trong -
khoang vai chuc km, c¢6 thé coi mat bién nhu mot mat phéng nim ngang.
May thu nhéan dugc déng thoi séng vo tuyén truyén thang tir mdy phat va
s6ng phan xa trén mat bién. Khi dat ang ten cla may thu ¢ nhitng do cao
nao thi tin hiéu thu dugc 12 manh nhat? Coi d6 cao cia cic ang ten la rat
nhé co thé dp dung cac phép gan ding. Biét ring séng dién tir khi phan xa
trén mat nudc s& bi déi nguoc pha. ’

Chon ddp 4n DUNG: ‘ .
A h=(k+ 1P " Bh=1P. o
4a 2a hd
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Ch=k+ D2, Aayh=22.
4 | 4

5.85. Tin hiéu nhan duoc, ¢ mat dat, tir mot vé tinh thong tin ¢6 cudng do 1a
1,1.10°W/m> Viing phi séng c6 duong kinh 1000km. Tinh cong suat
phat song dién tir cia angten trén vé tinh.

Chon dép 4n DUNG:
A. W =860W. ) B. W =8.,6.10°J.
C. W =0,86.10'W. D. W =8.,6].

DAP AN VA HUGNG DAN GIAI
5.1. Chon ddp an D.
5.2. Chon dap an A.
5.3. Chon dap an A

5.4. Chon ddp dn A.

-Pé mach c¢é thé thu dugc cédc séng trung, tic cic song ¢6 tin s6 16n hon
truée d6, doi hoi phai giam dién dung C hodac d6 cam L. Néu dua thém
cudn cam phu vao mach thi s€ lam tang d6é cam ciia mach, trdilai cé thé
giam C barg céch néi tiép vao tu ¢ sin thém mot tu dién phu C nhu trén
so do A, lic nay:

cC'

Ché=
- C+C

<C.

- 5.5. Chon dap an A.

Xem giai thich ca cau 5.4, nhung trong truong hop nay céin phai tang
dién dung va diéu d6 c6 nghia la ta phai mac mot tu phu song song vdi tu
di c6 san trong mach.

5.6. Chon dap dn B.

Ta cé: % Ll = ng = Q! =LCI,

Qe lyic=ltol 210”5 pc.

5.7. Chon dap dn A.
Tur cong thic tmh tdn s6 mach dao dong:

o=t vV _ssi0mE

1
JLC Lo®> 10*4.10°

W=
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. Q, _ 210”

5 U="L=—"—

Taco " Cc 2510

Vay biéu thic hiéu dién thé ¢ hai ddu ban cuc cla tu c6 dang:
u = 80sin(2.10'0) (V).

5.8. Chon ddp dn B
5.9. Chon dap an C
5.10. Chon dap dn B
5.11. Chon ddp dan A

5.12. Chon dap an C. :
Trong qué trinh thay déi dién dung tr C,,, dén C,. chu ki dao dong sé

thay d6i tir T,,,, = 2n JLC,, dén T, =2n JLC,

=  Amn=c.21 JLC_, =188m -

va Apax =C. 21 JLC_ = 565m.

-max

(véi ¢ 1a van t6c lan truyén cla séng).

5.13. Chon ddp dan A. :
Tin hiéu.tré vé tir mdy dinh vi v6 tuyén sau khoang thoi gian:

5.14. Chon dap an A.
Theo Ii thuyét cia Maxwell: Dién trudng bién thién theo thdi gian cé tic
dung nhu mot dong dién lam phat sinh tir trudng bién thién. Nguoc lai, tir
trudng bi€n thién theo thdi gian 1am phdt sinh mot dién trudng X04y.
Dién trudng va tir trudng bién thién theo thoi gian c6 méi quan hé tuong
sinh, ciing ton tai va lan truyén trong khong gian, tao ra séng dién t.

5.18. Chon ddp an D.

5.16. Chon ddp an B.
Dao dong dién cuia dién tich cua mach dién xoay chiéu duoc tao ra do
nguon dién xoay chiéu nén la dao dong cuéng biic va dugc duy tri cé bién
do khong déi. Dao dong dién tir trong mach dao dong dugc tao ra do su
chuyén hoa giita nang lugng dién trudng & tu dién va nang luong tu
trudng cudn cam mot cdch diéu hoa. Do nang lugng khong duoc cung cap
thém bdi ngudn dién bén ngoai va mot phan nang lugng duoc chuyén hod
thanh noi nang nén dao dong dién tir 1a dao dong tit dan va cé bién do
giam dén. A

$.17. Chon ddp an A. .
Dién tich Q cua tu dién bién thién theo ham: q = Q, sinot.
Hi¢u dién the tic thoi & hai ddu t la: u = q/C = Q, sinwt/C.
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Ning luong tiic thoi cla tu dién 1a: U, = q.u/2 = Q,” sinot/C.
5.18. Chon dap dan B. )

Duo déng dién tir Duao déng ctia con léic 16 xo

1) Dién tich q = Q, sinwt. Li do x = A sinot

2) Cuong do dong diéni=q’ Van téc v=x’

5) Do tu cam cudn day chong lai Khai lugng cia qua cdu chong
bién thién cudng do dong dién i lai su bién thién van toc v

o= l/cl/l/ L”:. o= kl/l/mI/E_ -

5.19. Chon dap an D.
Dién trudng xody xudt hién tai bat ki noi nao c6 tir trudng bién thién. N6
1a dién truong bién thién cé cdc dudng sic khép kin khdc véi cdc dién
trudng tinh khong dai, c6 cdc dudng sic song song céch déu gitta hai ban
tu dién dugc tich dién khi duoc néi vdi hai cuc nguon dién khong déi.

5.20. Chon dap dn D. .
Khi nam cham chuyén dong vé phia bén phai thi dong dién dich gay ra su
bién thién tir trudng tai diém M c6 chiéu gidng nhu chiéu cla dong dién
cam tng trong day dén tron tmg véi hinh. Theo dinh luat Lenxo, dong
cam ving chay qua M phdi c6 chiéu nhu hinh v&. Vay duong sitc cua dién
truong xody phai c6 chiéu nhu ¢ hinh vé.

5.21. Chon dap an D. :
‘ Séng dién tir tai méi diém trong khéng gian c6 vécto cuong do dién
truomg E va véctd cam img tit B vuong géc v6i nhau. Do 16n va chiéu cia
céc vécto nay bién thién tudn hoan véi cling tin 's6 va cung pha chu
khong phai vuong pha v6i nhau do vuong géc vdi nhau. :

5.22. Chondap an A. ~
Séng vo tuyén dién c6 tin s siéu cao tan c6 nang lugng 16m, khi gap tang
dién 1i bi hap thu khong ddng ké nén c6 thé ti€p tuc truyén thang di ral xa
vao khoang khong vii tru va c6 thé phan xa vé bé mat trdi dat dén nhiing
noi ma né khong thé truyén théng t6i duoc.

5.23. Chon dap dan A. .
Trong mach dao dong ciia méay phat dao dong diéu hoa thi dao dong dién
tir khong tat dan.

5.24. Chon ddp dn A.

. |
Mach dao doéng LC cé dao dong dién tir v6i tdn sO riéng f = .
d ong ong dic g o \/I—_,E

M4y phét dao dong diéu hoa cé nhiém vy duy tri bién do va tan s6 cta
dao dong nay.
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5.25. Chon dap an A.
Tur thong ctia séng dién tir trong ang - ten (mach thu séng) co dang:
O = @, cosa = D, coswt = N.B.Scosmt.
(ot: gée hop boi phudng truyén séng voi mat phang ang-ten; N, S s6 vong -
va dién tich vong ang-ten)
Suit dién dong cam tng tao ra trong dng-ten c6 dang:
e = - d®/dt = NBS o sinot = E; sinot
" E,=NBS 0 =NBS.2n.f
Vay E=Ey/1.414 tilé véitan so f.

5.26. Chon ddp dan D-
Chu Ki rieng ctia mach dao dong la: T = 27r,\/—lz nén budc séng cla
séng cong huong la: A =c.T =2mn.c. JLC
Do c, L va P khong ddi nén : ’
dl /1=1/2 (dC/C)=1/2 x(-1/100) = - 1/200.
= dlI'=1, -1, = 320x(- 1/200) = -1,6m
, Vayl, =1 +dl=320- 1,6 =318,4m. -
Keét qua I, =321.6m la sai do tinh v6i d, = + 1,6m.
5.27. Chon dap an C.
Khi mac C, va C, song song véi L thi f = 1/2n[ L(C, +C,) ]'*
Khi mac C, va C, n6i ti€p véi L thi * = 1/2r[ L(1/C, +1/C,) ]'°
Khi mac riéng C, v6i L thi f, = 1/2n(LC,)">
Khi mac rieng C, vé6i L thi f, = 121(LC,)"? = £* +f,’ = 2= 507
val/f> +1/ £ =1/ £ = £2 1/ +£,) =7 =24
£ £,°/50 = 24> = £,* f,% = 24°.50° = 1200°
(£ +£,)° =507 - 2.1200= 4900 = f, +f, =70
(f, -£,>=50"-2.1200 = 100 = f, -f,=10
Vay = f, = 40kHz va f, = 30kHz
5.28. Chon dap an B.
Di=c. T=2mn c.JLC
Am=3.10°2.3,14.(1,5. 10°.50.10")"" = 516m
Au=3.10°23,14.(1,5. 107.450.10"%)"” = 1548m
2 =c. T=2mc.VLC = A’ =c24n’LC
= C=1"/c’47°L = 1200%/3%. 10%.4.3,14% 1,5. 10 =270 pF..
Céc ban ty xoay tr 0° dén 180° thi dién dung bién thién tir 50pF dén
* 450pF nén khi xoay 1°thi dién dung bién thién (450 - 50)/180 = 2,222pF.
Tinh tir vi tri tu dién c6 dién dung cuc tiéu 50pF dén vi tri ¢6 dién dung
270pF thi d6 bién thién dién dung 12 270 - 50 = 220. ~
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5.29. Chon ddap an B.

10 ban tu dién méac xen ké nhau tao thanh bo tu dxen méc song song nén
¢6 dién dung la

C=9.eS/k.4nd = 9.3,14.10/9.10°.4.3,14.0,5.10”° = 50.10"* F = 50pF
A =c.T=314.102n.(5.10".50.10"%)"*=942m.

5.30. Chon dap an D.
Tia X c6 buéc séng ngin hon tia tir ngoai nhung ca hai loai tia nay déu la
séng dién tir nén truyén di véi.van toc dnh sing.

5.31. Chon ddp dn D.
Tia tif ngoai bi nudc, thuy tinh hap thu manh, nhung céc tia tu ngoai co
buéc séng tir 0,18um dén 0,4pm lai truyén duoc qua thach anh gan nhu
hoan toan.

5.32. Chon dap dn A.
Cic électron khi t6i d6i am cuc c6 dong nang W, = e.U. Khi dap vao déi
am cuc ching 1am d6i am cuc néng 1én va kich thich cdc nguyén tu phat
ra photon c6 nang luong € = h.f.
Tir e.U = h.f = he/h = A, = 6,62.10%.3.10%1,6.10"°.2,5.107 = 4,965.
10" m=5.10"m. .

5.33. Chon dap dan C.
Electron t6i d6i am cuc phai c6 dong nang téi thiéu la:
. e.U=h.c/h
Viy dién thé t6i thiéu phai la:
Uyn=hc/he = 6,62.10%.3.10%1,6.10"°.10"* = 1241k V.

5.34. Chon ddap dn C. :
l)VW mv/2=eU-A,=elU
= v*=2e.U/m =2.1,6.10"°10%/9,1.10° = 035 10"m
= v=06. 10°m/s
e.U =hc¢/A = A = he/eU = 6,62.1071,6.10"°.10* = 1,24.10"°m
2)W=Q=Ult= 10" 0,5.10°.60 = 300J.
Q = m.c.At = m = Q/c.At = 300/4,2.10*.10 = 7,5.10%kg.
5.35. Chon dap dan A.
Nang lugng cua N photon 1a: N.h.c/A
Dién nang tiéu thu trong Is1a U.l
Hiéu suét cta 6ng 1a: H = N.h.c/A.U 1
= H=2.10".6,62.10%. 3.10% 10"°.50.10°.10" = 8.10" = 0.08%.

5.36. Clzon ddp an C.
¢ =h.f=h.c/A =6,62. 10”3108/10'05 4.10"].
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eU=hc/h,, = U=hc/eh,, =662.10%/1,6.10"10".5 = 2500V.
2) e. (U + AU) h C/)\‘,mm = 7\’,min/ }\’,min

= U /(U + AU) = 2500/(2500 +500) = 2.5/3.
A =5.10"2,5/3 =4,16.10" = 4.10"°m.

5.37. Chon dap an B
Mach c6 thé bat dudgc séng khi tan s6 f cua séng tring véi tan s6 dao
dong riéng cua mach tifc la:
1
f=Sof, = e =% =2ne/LC =250m.

Y

A 77[\/L(
Day 1a song vo tuyén thudc dai song trung.
b. Thev cau a, mach bat dugce séng c6 A = 250m. vi vay dé bit dugc song
" ¢6 budc séng tit 10m dén 50m, déu nho hon 250m, thi phai giam C cta
tu bing cach ghép Cy néi tiép véi C. Dung cong thic & cau a, dé dang
nhan thdy rang

E_\/E C'=C [ ijC"— CXC‘.
roNC A C,+C

*¥*V6i A=A, =10mtacé C =C, =—E—, suy ra Cy, = S = 3,2pF..'
- 625 7 624
P L) s ’ C C
*VGi A =hy=50mtaco C =C, = g,suyrasz— 32 = 83,3pF.
5.38: Chon dap an C ' ’ .

Xem huéng dan gidi 0 cau 5.37.

5.39: Chon dap an B
'Dung hé thic: nang luong mach dao dong LC bang nang lugng dién
truong cuc dai khi nang lugng tir trudong bang khong va nang lugng tir
trudng cuc dai khi nang lugng dién trudng bang khong:
o CULLE 1 [C
2 2 U, L

5.40. Chon dap an D
1

!
f: =
LE 2n\/2.10*-’.0’8
T

2107
s

= 12500 (Hz) = 12,5 kHz.

5.41. Chon ddap an C.

. 2 10~6 2 ,
T=2n VJLC - C= T7 = ( ) - = 12,66.10" (F) = 12,66 pF.
47"l 4n”.2.10™




5.42. Chon ddap an B

3

A =c2nJIC - C= —
c4n Lf°
752 2
C= — =1,58.10" (F) = 1,58pF.
(3.10°) 4’ .10™
5.43. Chon ddp an D
T f= suy ra: C=—,—}\,_———,
nvLC c 4n” L.f-
1 |
C=C+G= lv »+ia = .
T AL\ ) 4n’Lf
- Vay L=i+~l— >f, = f'fz = 7’?'10 = 6MHz
, & £ JE+E 1.5 +10

5.44. Chon ddp dan C

3 l 2" i
Tur f=- - suyra: — = 4n” Lf°
2nvLC
l l 2 2 2
=t = 4T LS =4 L1+ 1))
Cm CI C'_" 7 )

Vay: £, =+ = 7,5 +10° = 12,5(MHz)

5.45. Chon ddip dn B

8
Vi: K=c.T=E=%=3(m)
f 100.10
5.46. Chon ddp dn A
8
f= %: 3'11(? =9.10" = 90. 10° (Hz) = 90 MHz

3
" 5.47. Chon ddp dn D

Ay =c2m. JLC, =3.10°27.4/5.10°.10.10°" =33 (m).
e =c2m JLC. =3.10°27.+/5.10°.250.10 2 = 66.6 (m).

5.48. Chon dap an C.

l =L= ——1———— =0,5(H).

27VJLC 47 Cf*
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5.49. Chon dap an D

100m
1=0,01 cos (100nt) (A) > w=2nf =>f= ..2?;-

1

s = =5.107 (F)
27w LC 4n-L.f°  4.10.2500.0,2
5.50. Chon dap an C

= 50(Hz)

: A
Ding cong thic: A =c2n.JLC - C=

¢’ 4n Lf?
Véi A = 16m ta c6: C, = - 167

L) =28,1.10" (F) = 28,1pF
(3.10") 4’ 25.10°

Vay mién bién thién cua dién dung tu dién: C = 2,88pF + 28,1pF
5.51. Chon dap an A.

Ap dung cong thiic: nang luong mach dao dong LC bang ning luo‘ng dién
truong cuc dal va cling bang nang lugng tir trudng cuc dai.

LI~ : CU'
2 2
Dong hiéu dung trong mach:
>
I= —[9~ Y L 19%— =53.10" A =53mA
V2 ave f 810 7

5.52. Chon ddp an D
Cong suét P cung cdp cho mach phai du dé bu lal cong sudt hao phi do
toa nhiét-trén dlén tr6 thuan:

porp=RE R Cppuy LI _ U
2L

, 2 2
RCU; _ 0,5.4200.10"6°
vay: P= 00. — ) =137.10° (W) = 137 uyW
2L 2.275.107
5.53. Chon dap dn B.
Dung cong thic: A =c.2n. VLC

ta c6 bude séng:* A = 3.10°.27.4/3.107°.85.10

= 30(m)
5.54. Chon dap an B.

Duing cong thitc: A = c.2n.V/LC




2o 297
AT LL  (310%) 45107

suy ra: C = '=4,96.10° (F) = 4,96 nF.

5.55. Chon dap an A.
T bi€u thirc cudng do dong dién tic thoi i(t) suy ra tan s6 dao dong dién
tlr trong khung: © = 2500rad/s
v o2 L 1 1 :
Voo s —=>L=—== - — =213.10"H=213mH
LC o°C  2500°.750.107

5.56. Chon ddap dn C.

o =c2m L C_ =3.10"2m1.y4,5.10°8.10"% = 11,3 (m).

—c2nJL_C_ =3.10°2m.4/20.10°.480.10" = 184,7 (m).

A'Y” 1% max  max
5.57. Chon ddp dn D.
y 2 2
Lmln =3 )\'mzm = 3 10 = 1,87 (}.IH)
¢4 Con (3.10°) 4n.15.107"
Lo = P = 1000 = 3273 (uH).

4w Cop (3.10") 4n° 860.107

5.58. Chondip in B ,
@ = NBS cosa'= 50.0,6.0,25.cos0 = 0,75 Wb.

5.59. Chon dap an A

O = @ .coswt
v6i @, = 0,75 Wb va @ = 2mn = 2120 = 40n vong/s
vire=- %dl = (—id-‘( 9, coswt) = e = ¢, .0.sinot = 94,25 sin40nt (V).
t t .

5.60. Chon ddp an A ]
Khi cong huéng: Z, =Z. = oL = —% = CLo® = 1 = LC4n°f".
oC

:f=—l—-=50Hz. :

4n’LC
5.61. Clign dap dan: D

Khi ¢6 cong huong: Z = JR* +(Z +Z.. ) =R.



U U 120
=2 U 120 s
= Z R 100

5.62. Chon ddp dan A ' .
1. Gia sir ¢ thoi diém t, dién tich clia ban A cta tu dién 13 g, ta c6 hiéu

. L. A
dién thé gilra hai ban tu dién la: U,; = —g—.(l) vai= A—? cho At - 0, ta

cori= 4 _ q’. Dong dién i chay qua cuon day thuan cam sinh ra suit
dt
dién dong tu cam: e = ~L%l- = - Li’ trong cuén day. Vi cudn cam cé dién
>N dong tu "

tré khonz ding ké, theo dinh luat 6m ta c6;
u = e=-Li’ (2).

N PN q .y ”» 1) ] ’y 2
Tur (1 2 — =-Li’ =-Lq"hay: "+ —q=0>5q”"+0’q=0
()va():C 1 q hay: q LCq q q

-1
Phuong trinh nay c6 nghiém: q = Q,sin(wt + ¢ (V6= —=)
y q 0 \[Eé
Ching t6 dién tich trén cdc ban bién thién diéu hoa véi tan s6 géc .
Cudngz do dong dién trong mach la:

.1=q" = 0Qcos(wt + ¢) = 0Q,sin(wt + ¢ + —;-).
Nhu vay, dong dién sém pha g s0 vdi dién tich trén ban tu.

5.63: Chon dap dn B.
Gia sir ang-ten rada dit tai diém O, phat séng dién tir dén mot mdy bay
dang bay vé phia rada (theo huéng AO). Lan thi nhat rada phét séng, -
séng bt ddu phan xa tir mdy bay & vi tri A, do dé thdi gian séng dién tir
lan truyén tx O dén A Ia: toa= 1—3'9 = 60us va OA =c.t,, = 3.10°.60.10°

= 18.000 (m) = 18km.

*~—

Theo dé bai, t,.= 1—;2 us=585us O C B A

= > BC=585.10%v
va OC = c.ty. = 3.10°.58,5.10% v = 17550m.
Viv <<cnén BC <<OC, va OA = OC + BC + AB ~ OC + AB

—>AB=0A-0C=450m=2v—>v= i;—o = 225m/s = 810km/h.
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5.64. Chon ddp dn C

" a) Tén s6 dao dong: © = ——1—= 2000rad/s.

vyLC
cu;
b) Nang luong dién tir trong mach: W, = T =3,6.10-].
) Lic hiéu dién thé giita hai ban tu u = 8V, thi nang luong dién trudng

a:w,= C; = 1,610 => W, =W, - W,=2.10-]. (vouW_%;)

o= 2‘:‘ =8.9.10%A).

d) Néu mach c6 dién trd thudn R = 107 (Q), dé duy tri ® = 2000rad/s thi
_phai cung cip cho mach mét cong sut: ‘

P =Ulcosp =Ul = —U—;li(cosq)= Dvaly= yRi-; 1200 (A).

=P= U21 =T7200W.

5.65. Chon dap an A
a) Budc soéng dién tir ma mach thu duoc:

'A:%_z"c 2nJLC = 6074/8 = 533 (m).(*)
®
4 A
by (*)tacé: C,= —55— (1)
4n-c’L

Pé mach bét dugc séng 6 A thoa man: 60m < A < 120m thi C, phai noi
tigpveiCviC,<C v G, =

b
+khi &, = 60m, C,, = 0,25nF = C,, = 0,253nF.
+khi &, = 120m, G, = InF = C,, = 1,0530F.
= 0,253nF < C, < 1,053nF.

§5.66. Chon ddp dn C.

a) Diing cong thic tinh bude sorg: -
k:%—zm dnc /—— Theo dé bii ta cd: -
) .

A, =2rc JL(C,+C,) =10m;  (v6i C, =10 pF)

A, =2mc \JL(C, +C,) =30m;  (v6i C, =250 pF).
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:>-(—:°—“ﬂ=kiz[19) =L =20
C,+250 A2 \30) 9
Tirdé: L= ———L 294107 (H).

4nc” (C + CO)
b) Ki hiéu @ 1a géc xoay cua ban tu, dién dung tuong tng cta 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: C; =10 + 2¢ (pF) véi A; = 20m = 2nc JL(C, +C;).

Twds: G M L e s 100 pF. = g = 45
C,+C, A 4

5.67.C hon dap dn B _
Khi mic tu C,: fo= —== (1)

2m\JLC,
Khi mac tu C,: f= —1— )
: 2nJLC,
‘ ] fl 2
Laptisc‘iu,[ucé:f—“-—- E’—<:>C'=i,= f“,
(2) f VG, ¢ af
G.1 C>'Cq=5=+=4,5uF
C, 4 4 .4

5.68. Chon ddp an C
Nang luong mach dao déong: W =W, + W,
v6i: W, : nang luong tir trudng.
W, : nang luong dién trudng.

R :2 P
Khi W,= W, tacé: W=2W, =2 U ops E:‘”O, =4.10*
- 2 L 107
cvi=2.10'3A=0,02A,'.;, ‘ o

5.69. Chon dap dan C
T = 2nJLC, © T =4n’ LCl,T = 2n,/LC, @T' —4n'LC
Khi mac song song C,, C,: T, = 2nvLC véi C = C+C,

< T=T +T: <:>'L,=—17+i,
- f" 'f". jfz':_:: ‘

PRI Y

5.70. Chon dap dn A
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Khi méc tu C,: f> = ——:  Khi méc tu C, 2o

4m’LC, a’LC,
ez e e 3 CC
Khi mic néi tiép C,, C,: f* = v6iC= —L 2
P G 2LC C, +C,
o P= ICC 21 + 21 =f;+f2
an’L CCa 4nLC, 4m’LC,
C +C,
5.71. Chon dap dn A
To 1= 2¢ vsivo= Y vz -t oL _JL
Z. 2 Co = _! C
JLC’
L
| :I:UCJE.
5.72.Chon dap dnD -
T Z=|Z -Z]véi 10='%°=0,1A
, 272
5.73: Chon ddp an D
(=11
A A
Dien dung tu phing: C,= =202 vgi { ° 36.10°x

S =800cm’ = 8.10"2m’
ld=lcm=10"m

l .
Khicong huong: f=f,= ———
: ong g o ZR\/—:"

c c 1
mif= — & —= —=— o A=c2nJLC,
.' A A Zn‘/l)Co :

574 Chon.ddp dn B
Thtoomg. thiic: A = -‘fi (c = 3,10°m/s) -
- *Ungwi f, ta oA,



* Ung véi f, ta c6 A,.
5.75: Chon ddp an C
Tacé T, =2nLC, = A, =c.T, =c.2n,/LC,
 Vé6iC,=81C,, tacé:
A =cT,=c. 2nJLC, =c.2n,/L8IC, =9.c. 2n JLC, =, =9},

8.76: Chon ddp dn B

v . N2
Mot (G faDd ()
A, T, A, C, d, d, A, :

Vay khoang céch giita céc ban: t thay ddi 400 14n.
5.77: Chon ddap an A ‘
maiA=cT=c.2n,/LC,
Q
‘0 .

5.78: Chon dap anD
Do tang cla tu: 490 - 10 =480 pF u'ng vét gbe quay 180° clia ban tu.
D6 tang tir G, &én C” 12 51,93 - 10 = 41,93 pF img véi goc quay:

0
_ 41, 93{-]80 =157

-

SA=c2n=% = A =188.4 m.

S5.79: Chon ddp an D
Khi trong mach ¢6 cong hwong: Z=R

= x=% =§ =10°A=1mA =[,=1v2 =2 mA.

5.80: Chon ddp én B _
Tu c6 ba ban kim loai ing v6i hai tu ghép song song:
"G =2C,=2. —Sq— véi S = R
36m.10°d
S5.81: Chon (fup anD
D6 tang cua tu 80 pF ung v6i géc quay 180°
Véi géc a = 120°, do tang cha tu 1

AC = 0120—533pF—>C =AC+20=733pF
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Tirdé suy ra: A =c.T=c. 2n/LC,

5.82. Chon dcip an B.
~a)A=— =30m.
f

b) Tai O: E = E,cos2nft = E = 200c0s2.10'wt (V/m).

B= Bocos27tft = B =2.10"0s2.10"nt (T)
c) Dao dong cta cudng do dién trudng va tir cam tai mot diém M bat ki

theo phuong Oy duge dién ta bang cdc phuong trinh:
E = Ecos2nf(t - X ) = E =200c0s2.10"n(t - S—yg) (V/m)

B = Bycos2mf(t - ~) = B=2.10"0s2.10"(t - i’og ) (D).

5.83. Chon ddp an A.
C la tam cta trdi dat; 1 1a diém t6i cha séng & tng dién li.
CO =R = 6400km; HI = h = 100km va CI =R + h = 6500km.
Trong tam gidc COI: ‘COI =135°
= . C] CO . : - —_— 0
mat khic: — S — sin CIO = 0,4927 = CIO = 29,52
sinCOl  sinCIO

= OCI =15,48"=0,27 rad = OH =0.27R = l728km
’ de OM = 20H = 3456km.
5.84. Hai song angten thu M nhan duoc dong thdi (séng truyen di va séng

phéan xa trén mit bién) 12 hai séng két hop nén giao thoa véi nhau. Dao
dong Dién tai O c6 biéu thirc 1a: E = Ecosot. Dao dong Dién tai M ¢

biéu thirc 1a: E,,, = Ecosa(t - ); véi y = OM; v la+van t6c truyén séng.
_ v
N . . n o < g ;-.' “. - N N ‘ 0
Dao dong dién trong séng téi tai I 1a: E, = Ecosa(t - —);
v
" . , 1 ra )
Dao dong dién trong séng phan xa tai 1 1a: E,,, = -Ecoso(t - —);
: v

Dao dong dién trong séng phan xa tai M la:

Ey; =-Egcoso(t - oM Y=~ Eocosu)(t - y—) Eocos[w(t - —) 7t]
A\ v v
v6iy’ = Ol + IM = O’M; O’ 1a 4nh chia O d6i v6i mat bién.
Hiéu pha giita hai song tai M sé la: Ap=2n y ;y + 7
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