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Chuong I. CO HOC VAT RAN

I. Cac bai tap mau
1.1. Gia =u kim gio va kim phut ¢6 chung truc quay va cung quay deu... Phat biéu
nao sau day la dung?
a) Cu sau khoang thoi gian la 1 gio thi hai kim lai trung nhau.
b Cu sau khoang thoi gian la 1 gig 5 phat hai kim lai trung nhau.

; , oE s : n
¢) Chu ky cua su lap lar trang thai ma hai kim trung nhau la T gi0.

d) Phat bieu C dung cho ca truong hogp ma lap lai hién tuong hai kim thang
hang, hav hai kim vuong géc nhau.
Giai
Ke tu lue har kim trung nhau, cho dén lic ma ngay sau dé hai kim lai trung
nhau thi kim gig mdr quay mot goec nhon «. Kim phat phai quay mot goc
bang « cong vai mot vong.
Day la bai toan hai vat duoi nhau ma.

~ Vat quay nhanh ¢6 téc do 1 (vong/gia)

~ Vat quay cham la kim gig ¢6 toc do T vong/gio

~ (' trong mot gio kim phat quay nhiéu hon kim gio 1 - 1—12 = :—; vong.
~ Giua hai lan gap nhau kim phit quay nhiéu hon kim gio 1 vong quay. Vay
chuky la T = -—-i—l—"% « % it
vong/ gio 11

Vay phat biéu c la ding.

Chon phat biéu c.

Chu v: Vi ¢ ding nén a va b sai.

Phat biéu d néu dung thi ding hon c¢. Tuy nhién, hai kim vuong goc c6 thé la kim
phut di truge nhu lue 9 gio hay kim gio di truée nhu luc 3 gio. Vay khi hai kim

vuong goc thi nghiém cua bai toan phuc tap hon khong phaichila T = %—f gio.

1.2. 116t banh xe lan trén mat duong nam ngang theo mot quy dao thang.
Nhan xét nao sau day la dung?
Ky hiéu V la toc dg cua tam banh xe, R la ban kinh vanh ngoai (tiép xic véi
mat dat), o la van toc goc cua banh xe.
a)Néu banh xe lan khong trugt thi V = oR



b) Néu banh xe vua lan via truot thi V > oR
¢) Néu banh xe viua lan vira truot thi V < oR
d) Ca a, b, ¢ déu ding.
Giai
Xét tiep diem A cua banh xe vdi mat duong. Khi lan

khong trugt thi V. = 0 nhung V4 = V - oR (V la van toc

A

cua tam O, oR 14 van toc dai cua A so vai O).

Vay V = oR, phat biéu A ding. J
¥ »

Khi vira lan vifa trugt vé phia truge thi V> oR v A

Khi vira lan vua trugt ve phia sau thi V < oR Hinh 1.2

Vay hai khang dinh b va ¢ déu thiéu sot.

Chon phat biéu a.

Chu y: Ta c6 thé giai nhu sau: Khi lan khong trugt thi sau mot chu ky quay,
banh xe rai trén mat duong duge mot doan béing chu vi banh xe
ViyS=2nR,t=Thay V= S = -ZIR::.»R

T ;|
1.3. Mot vat ran quay cham dan déu xung quanh mot truc co dinh. Luc
t =t, c6 van toc géc o, = 10 n(rad/s). Sau khi quay dugce 10 vong dat van toc
w, = 2 n(rad/s). Gia téc goc cua chuyén dong quay la:
a) 2n (rad/s”) b) -2,4x (rad/s®) ¢) -9,6n (rad/s”) d) -4n (rad/s”)
Giai
Ky hiéu [} la gia toc goc
¢y, la gée quay duge trong thoi gian tu t, dén t,, ta ¢

0, - 0 = 2B.01
5= 90
20,
thay o, = 2n, v, = 10n
@12 = 5.2n = 107, ta c6 p = -9,6n (rad/s”)
Chon dap so c.
1.4. Vat rdn quay cham dan déu véi van tée ban dau o,; quay duge 20 vong thi
dung han. Cho biét, giay cudi trude lue diung, vat quay duge mot vong. Tim o,
Chon dap an dung.

a) Thiéu dua kién. b) v, = —4n (rad/s)
¢) v, = -8n V5 (rad/s) d) Dap so khac.
Giai

Ky hi¢u ¢ la géc quay tiu lic ¢6 o = o, cho dén luc dimg han, 5 la gia 16 goc.



Van toc cuoi, m, = 0

Van toe diau cua giay cuor cung o, ; = —f§. Dung khai niém van toc goe trung

binh cua chuyen dong quay bién déi deu.

'}

'

b7

e

]

v Mpa S "”."tl_'

Ap dung cho gray cuor cang.

) i i

eX

Theo de raogiay cuor quay duoe 1 vong

dn = » [} = -4n
2
_ § i \ A 0° o
Dung cong thuc o ;= 2|b.¢,. cho toan bo thoi gian: = —- 2
20
" = - 2.0 thay b = =4r, @ = 40n
taco o, = 22 vH trad/s)

Chon dap so ¢

1.5, Vat ran quay nhanh dan deu ta trang thai nghi. Trong giay tha 2 vat quay

duge 3 vong. Hor trong 5 giay dau tién vat quay duge mét goe la bao nhiéu?

Chon dap so dung

a) 12x rad)

by HO0x trad)

¢) 367 (rad) d) 48n (rad)

Giai
. o
Dung cong thuc W= |
)
N | y
I'rong gmav dau o=
. <
Irong 2 giav dau o = 3 = 213
' 2
Goe quay dudge trong giavthu 2 la o, - o, = ~ 3

Thay ¢. ~ ¢, = 3 (vong) = Ga, ta c6: § = 4n

goc quay trong H giay dau tien la:

Lo)e

Chon dap so b.

2

25
=4 n. o = H0n

1.6. Gia su qua dat co dang hinh cau dac ¢co bian kinh R = 6400 (km). Xét mot

diem tren mat dat o vi do 45,

@ T van toe goe cua diem noi trén.,

b T van toe dai cua dicim do, so voi truc quay cua qua dat.



¢) Tim gia toc huéng tam cua diém trén. Luc sinh ra gia toc nay co phai la luc

hap dan cua qua dat hay khong?

Giai

a) Moi diém trén qua dat (tri cdc diém trén truc quay) c¢é cung van toc goc. Sc

vdi truc, moi ngay qua dat quay duge 1 vong, vay:

2n .
w= ——— (rad/s) = 7,27.10° (s7")
24.3600

b) Quy dao la mét vong tron; dé la dudng vi tuyén 45, tam O ban kinh

r = Rsin45" = % L
e M

R Bk @

Van toc dai la: v = on = ——
J2
thay s6 véi o = 7,27.10 °, R = 0,4.10" O
Ta cé v = 329 (m/s)
2
¢) Gia téc huéng tam la: a, = VT a, = 0,0239 (m/s”) ok 1.8

Gia toc nay khong phai la gia téc roi tu do, khong c¢6 phuong cua trong luc.
khong phai chi do trong luc gay ra.

1.7. Mot qua cau dong chat, dong nhat, c6 duong kinh AB, tam O. Nguoi ta khoét
bo di mot qua cau nho, c6 duong kinh OB. Tim vi tri khoi tam (trong tam)
cua qua cau rong noi trén.

Giai
Ky hiéu G la vi tri khéi tam.
Ta phan tich qua cau bi khoét thanh hai phan:
Mot qua cau con tam O, duong kinh OA, ¢6 khoi lugng m, = m.
Phan con lai, qua cau bi khoét di hai qua cau con nhu nhau, co khoi tam O, kho
luong m, = 6m, = 6 m. Qua cau bi khoét c6 khoi luong M =m, + m, =7 m
Cach thu 1. Chon goéc toa do d A

— Khéi tam la 6 véi: H
m R +m,R M i ém m B
R
RN

AG = —2 . 2
7m 7m

X
=220 V
14

Cdch thu 2. Chon goc toa dé 0 O, (dé x, = 0)

v

" Hinh 1.7
— Toa doé khoi tam
m, .0+ m,x 6m ? 6
()1(_;: e R _____._2_ i R
7m 7m 14



0,G = fI{

i
Cach thu 3. Chon goc toa do ¢ khoi tam G, khi do toa do khoi tam bang O,

la co

-m,.0,G + 6m| 12{ - 0,G|

m,.0,G +m,.GO
7m 7m

; g . 8
Suy ra O,G = =R
7

1.8. Mot tam go dong chat c6 khoi luong phan bo deu theo dién tich, c6 hinh dang nhu
hinh 1.8 Trong d6 a = 40 (em), b = 30 (cm), ¢ = 20 (em). Toa d6 khéi tam G

cach diem A:

a) Cach A 50 em c

b Cach A 45 em G 0, X
. i Ab—o—eot—o—1+—o—1+—>

c) Cach A 476 ecm 0, O, IB

d) Cach A 37 em

Glél Hinh 1.8

Ky hiéu khoi luong cac phan la m;, m,, my
Trong dé6 m, = 4 my
m, = 2,25 my

Khoi luong toan phan: m = m; + my, + my = 7,25 my4
Ta hay chon goc toa do ¢ O,
Khi do. toa do khoi tam x = O,G
Toadd ciam, x,=0

cuam: Xx;=0,0,=35cm

cuam; x3=0,0;=60cm
Om, +354m, + 60m, 200
 7,25m, T 7,25

x = 27,686 cm
Khoi tam cach dau A mot doan AG = 47,586 cm.
Du dap s6 ¢ ¢6 sai s6 l6n nhung la dap sé6 dung nhat.

Ta co X

Ta chon dap so c.

1.9. Mot tam goé dong chat c¢6 khéi luong
phan bo déu theo dién tich. Tam go ¢é
dang hinh thang can ABCD, trong dé

DA=AB=BC= DZC =103 cm.

Hinh 1.9

Xac dinh vi tri cua khoi tam G.



Giai
Ta dung cong thic toa do khoi tam
Im,r, + m,r, + mr,

r = 2222 (1)
m, +m, + m,

Chiéu (1) 1én hai truc Ox va Oy. Toa do khoi tam la (x, y). Vi m, = m. = m ta co

LK + MK I 5V3 + 0+ 53
X = il lCE e R s &
m, +m, +m, 3
h . 2h . h
s L Wi 4 Tl N O
m, +m, + m, 3
y=4~h=-—10 J3=2—O-cm
9 9 2 3

1.10. Tim khéi tam (trong tam) cua mot ban cau dac, c6 khoi luong phan bé déu,
¢6 ban kinh R. Chon dap sé dung.

; s .4 ) .. R

a) Nam trén truc doi xing cdch tam 3
; : o : ... SR
b) Nam trén truc doi xing cach tam ¥

c) Nam trén truc doi xung cach tam § R

d) Két qua khac.
Giai
Tu hinh 1.10, do khéi lugng phan bé déu nén khoi tam phai nam trén truc
Ox. Xét mot yéu to thé tich nho, cach O mot doan x ¢6 chiéu day dx ... Khoi
luong cua yéu té nay la:
dv = ar‘dx véi r* = R — x* thi

dm = pdv = pn(R* - x$)dx
R
Idm.x _____O
Toa do khoi tam la: X = &—— X R %
N M
pn ¢ . ,
X= — _[(Ra—xzixdx s, [ P
m
R' R Hinh 1.10
prr[ - ]
X=_v2 4)
2 nR.’ip
3
¥ oR
8

Chon dap so c.
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1.11.

Thanh kim loai dong chat tiét dién déu cé

chiecu dar AC = / can bang theo phuong

3™
+

ngang nho co mot phan o trong buc tuong

o [ .
thang diung. Cho biet AB = g Tuong chi

tac dung len thanh bai cac lue Hinh 1.11

tai A va B, cac luc nay c6 phuong thang ding. Nhan dinh nao sau day la
dung. (Ky hiéu F,, Fy la lue do tuong tac dung lén thanh).
F.. Fi déu huéng len. b) Fa, Fs déu hudng xudng.

¢’ F. huong lén. Fu hudng xuong. d) F. huéng xuéng, Fs huéng lén.

1.12.

Giai
Khi thanh can bang thi momen cua ngoai luc co tong dai sé bang khong, du
ta chon true quay o vi tri nao.
Chon truc quay qua A th1 momen cua F. bang 0 do d6 hai momen cua P va
Fi phai doi nhau do d6 F. nguoe chiéu véi Fy. Xét théem véi true quay qua A
hoac B ta c6 két luan F. hudéng xuong, Fu hudéng lén,

Chon dap an d.

Trong bai 1.11 cho thém khéi lugng cua thanh la m = 5 (kg). Tinh F, K Fg

lay g = 10 (m/s”)
Chon dap so dung.

a) F, = 25 (N), Fy = 75 (N) b) F, = 30 (N), F = 80 (N)
c) Fa = 50 (N), F = 100 (N) d) Dap so khac.

Giai
Chon truc quay vuong goéc véi mat phang hinh vé tai B.
Khidé: My + Mgy +Mp=0; M, =0
-Fa . 1- + P. [ =0
1 4
Fa=P =50 (N)
Tu diéu kién can bang luc: Fy + Fa + P =0
Tacé: Fp+P=Fy
Fig = 100 (N)
Vay c la dap so6 ding.

1.13. Tam go hinh chi nhat ABCD c¢6 khdi lugng phan bé déu theo dién tich. Tac

dung 4 luc theo phuong thing ding tai cac dinh A, B, D la F., Fu, Fo va
luc tha tu tai trung diém E cua CD la Fg. Tam go can bang theo phuong
ngang (xem hinh 1.13).

11



Nhan dinh nao sau day la sai?

a) Ca bon luc phai cung ¢6 chiéu dudi lén.

b) C6 thé c6 maot luc c6 chiéu ngude véi ba
luc con lai.
¢) C6 thé c6 mot luc bang 0, ba luc con lai
khac khong.
d) C6 mot phat biéu sai trong 3 phat biéu A, B, C.

Giai Hinh 1.13

- C6 thé xay ra kha nang F;, = 0, F., Fu, Fi cung co chiéu dudi lén. phat
biéu C ding.

~ Co thé ¢6 kha nang Fo 6 chiéu cua trong luc F. rat lon va ba lue F. .
FIu, }';1-; co chiéu di lén.

Phat biéu b, ¢ dung thi phat biéu a sai.

Chon phat biéu a.

1.14. Trong hinh (1.13) néu P = 100 (N), Fe ¢6 chiéu dugi lén va bang 100 (N)

12

Tim cac luc con lai.
Chon dap sé dung.
a) F = 50 (N) chiéu trén xuéng, Fg = 50 (N), F, = 75 (N)
b) F, = 50 (N) chiéu trén xuéng, Fg = 0, F, = 50 (N)
¢) Ca A va B déu dung.
d) Pap so khac.
Giai
Chon truc quay la canh AB, hai momen cua F., Fi déu bang 0 Com ai ba
momen cua P, Fe, F, trong dé chi ¢6 F, chua biét:
Tu diéu kién can bang momen luc, ta cé:

Pg =(Fp + Frla

P
Fp+ Fg = 3

Dau tru ching to F c6 chidu ngudc lai véi chiéu quy uée trén hinh 1,13
Tuong tu, chon truc quay la BD, hai momen cua F., va Fi c6 sé tribang

nhau, suy ra: Fr = 2F4, FA = 50 (N)
Tir diéu kién can bang lue:  Fa + Fa + Fy + Fp = - P
chiéu truc thang ding: Fr+Fyg+Fp+Fg=P

FH,: P- I‘*,\"‘ FH" F}-'
Fy = 100 - 50 - (-50) - 100 = 0
Vay dap so b dung.



1.15. T go hanh tam giae duge can bang theo tu thé, nam ngang. nha ba lue tac
dung len ba dinh theo phuong thang ding.
Chon phat bicu dung.
a) ba lue nay khong bang nhau. néu tam giac la tam giac thuong.
b) Ba lue nay nhat thiet phar cung chiéu va chung co do lén bang nhau
¢) Phat bicu B chi dung néu do la tam giac déu.
d) Phat bieu A va € dung.

Giai
Trong hinh 1.15 tam giac ABC la tam giac thuong. F?I l‘..
Chon true quay la canh BC, khi d6 momen cua T T
.. F déu bang khong. Chi con lai hai A

momen cua trong luc va cua F, .
Canh tay don cua F, bang 3 lan canh tay don

cua trong luc.

Chon chieu duong nhu hinh ve.
Fihy-Ph, =0 Hinh 1.15
l)

.

d.h, = 3h;, nén F, =

Két qua nay dung cho ca cac lue F,, F, Vay ta két luan: 3 lue nay cung
. - . ’
chieu, bang nhau va bang

Chon phat biéu B.

1.16. Trong hinh 1.16 thanh AB ¢6 khoi luong m c6 thé quay dé dang quanh ban
¢ A gan chat vao tuong. Thanh ¢6 tam o trung diém va duge giu can bang
theo phuong ngang, nha day cang BC, nghieng mot goc « = 30", Phai luc cua
ban 1é thanh nghiéng mot goe 30" so vdi phuong ngang c6 do lon la 9.8 (N).
Chon nhan dinh dung.

a) Q hugng ra ngoai va chéch lén. C
b) Q huong ra ngoai va chéch xuong.
¢) Q huong vao trong tuong, chéch lén. A

d) Q huong vao trong tuong, chéch xuong.

Giai

Q Hinh 1.16

l.av truc quay qua B thanh can bang néu momen cua
va cua P nguoe dau vay ta loai cac phat biéu b va d.
Do dicu kién can bang lue, thanh phan nam ngang cua P bang 0, nén thanh
phian nim ngang cua T va Q phai nguge dau nhau loai phat biéu C.

Vv chi con phat bicu A dung.

13



4.17. Xac dinh khoi luong m va luc cang soi day.
Chon dap so ding.
a) Thiéu du kién
b)T=9,8(N), m=1 (kg)
)T =983 (N), m = 1 (kg)
d) Dap sé khac '

(Xem hinh 1.17)
Chon truc quay qua A. tong momen bang 0
M+M,+M,=0

Hinh 1.17

-T[sinu+Pé +0=0

thay sinu = é.khd’!tac()T:P (1)
Tu diéu kién can bang lue
T+Q+P=0 (2)

Chiéu (2) 1én truc x ta cé:
~Tecosa + Qcosf + O =0

a=p=30"nénT=Q (3)
Tu (1) va (3) ta co:
T =9,8 (N)

P = 9,8 (N), lay g = 9,8 m/s”
Thim = 1 (kg)
Chon dap so B.

1.18. Thanh cing c6 trong tam ¢ trung diém khoi luong m = 10 (kg). Tai diiém €
vdi CA = 3CB treo vat m' = 5 (kg). Tim ap luc ma thanh de lén gia da tai
hai dau mut A va B. Lay g = 9,8. . Ry
Chon dép s6 ding. ' §

a) F5 = 6,25 (N), Fz = 8,75 (N) A e )*
b) F;\ = 8,675 (N), Fy = 6,125 (N) H
c) F_J\ = 6,125 {N). Fn = 8,575 (N}

; m’
d) Pap sé6 khic. i_;
Giai Hinh 1.18

Trong hinh vé 1.18 ta biéu dién cac ngoai luc tac dung lén nhanh. Vay F,, F

6 phan luc 1a hai luc can tim Fa, Fy khong vée trén hinh.

Chon truc quay qua A, chiéu duong nhu hinh ve, tong momen cua 4 ngoai luec la:
Mn +Mp+ M, + M; =0

14



3
0+ ]’{ S : -Fuyl =0
2 1
2P +2p -4F, =0
a1y . 3P
F, = el = 8,575 (N)

1
Ti dhieu kiéen can bang lue:
F. + F. + P + P'= 0 hay
Fis FuizsPs P
Ey=(P+P)-F.:=6,125 (N)

Chon dap so C

\ s - ; ; , i R " ;
1.19. Cho biét rong roc ¢6 dang la dia tron ¢6 momen quan tinh [ = m 1 day luon

qua rong roc ¢o khoi luong khong dang ké.
Nhan dinh nao sau day la dung, néu a, = a, = R
trong do P la gia toc goc cua rong roc.
a) Bo qua moi ma sat.
b) Soi day khong dan.
¢) Bo qua ma sat, day khong dan, bo qua
khoi luong rong roc.
d) Ca A, B, C déu sai hoac thiéu soét.
Giai
Phat biéu a sai ¢ cho néu bo qua ma sat giita day va rong roc
thi day sé trugt so véi rong roc va rong roc khong co gia toc.
Phat biéu b chi dap ung yéu cau a, = a,.

Hinh 1.19

Phat biéu ¢ sai ¢ chd hai diém: bo qua moi ma sat va bo qua khoi luong rong roc.
Vay ta chon phat biéu d.

Chu y: Cac gia thiét cua bai nay thuong la bo qua ma sat giua rong roc va truc
ma sat nghi giua day va rong roc phai lén dé day bam rong roc ma khong truot
so voi rong roc. Day dan khong dang ké a, = a..

1.20. Tim gia toc goc cua rong roc trong bai 1.19, néu m = m, = 0,2 kg, m, = 0,7 (kg),
R =2 (ecm), g = 10 (m/s®). Bo qua ma sat gitra rong roc va truc bo qua khoi lugng
cua day. bo qua do dan cua day khi chuyén dong.

Chon dap so dang.
a) [} = 5 (rad/s®) b) B = 2.5 (rad/s”) c)p=250(s°) d) Dap s6 khac.
Giai
— Phuong trinh cua chuyén dong quay cua rong roc.

T\ R-T,R=1IpB, vér P = L]
R

15



1.21. Rong roc ¢o6 khoi lugng m = 0,2 kg, momen quan tinh

16

Thay I = In‘l; , ta dugc: Toow Py “:‘ "

Chu y: T,, T: la cac phan luc cua T: va T. nén chung co modun bang
nhaula T, - T,
- Phuong trinh chuyén dong cua m, la
Ty + P, =m,a (2)
coamyla:T.-P,=M,a(3)
P -P
- m
2
Thay so véi g = 10 m/s*, m=m. = 0,2, m; = 0,7
Ta duge a = 5 (m/s”)

Tu (1), (2)va(3)tacod: a=

m, +m,

|

Suy ra: B = Ia_{ = 250 (rad/s®)

Chon dap so c.

[ = mR*, m, = 08 kg

Bo qua ma sat giua rong roc va truc, day khong gian
va khong trugt trén rong roc.

Chon dép so dung.

a) P =8 (m/s?) b) B = 40 (rad/s”)
c) } = 8 (rad/s”) d) B =4 (m/s?)
Giai
Phuong phap 1. Phugng trinh dong luc cua rong roc la:
Mg+ My =1I3doM,=0,a=pR Hinh 1.21

Nén TR=mR%2
R

T = ma (1)
Phuong trinh dong luc cua m, la:
Tu (1), (2) ta suy ra: a = il = 8 (m/s”)
m, +m
g o z y 2 3 a 8 9
Gia toc goc cua rong roc la: f = — = -—— = 40 (rad/s”)
R 0,2

Chon dap so b,

Phuong phap 2. (Dung dinh luat bao toan co nang)

Gia su ban dau hé chua chuyén dong, rong roc o do cao h, vat m, ¢ do cao h,.
Co nang toan phan la: E, = mgh, + mgh (1)



Ta: thot dicm ma m, dich duoe mot doan S, ¢6 van toe v, rong roc ¢o van toc
=
GO 1 = thi

(‘g nang toan phan la:

. o X v
E = mgh + 1 = % m,gth, - S) + m, 3 (2)

i

Do co nang bao toan E - E,, tu (1), (2) ta co

o’ m, v’ i
mgh, + mgh = mgh + mgh, +1 : 4 - m,gS
) i Lo oas ¥ 1 .
mgS= mv +-mR". - = (m +mv
2 2 R 2

Van tu cach la van toe dai cua my, thi v° = 2as
1 L]
m;gs = > (m, + m)2as

m, ,. _ y
) = L3 thay so ta co: a = 8 m/s”

m, +m

1.22. Vanh tron ¢6 khoi lugng m ban kinh, R momen quan tinh I, = mR" lan
khong trugt trén mat phang nghiéng cé goc nghiéng o. Bo qua luc ma sat
lan. Tim gia téc cua tam vanh tron.

Giai
Ta giar mot trong ba phuong phap sau day:
1. Phuong phap thu 1
Cho rang vanh tron viua tinh tién, vira quay
xung quanh tam O.
a) Phuong trinh dong luc cua chuyén dong tinh
tien chiéu len truc x la:
~F,. + Psinu = ma (1)
b) Phuong trinh cua chuyén dong quay quanh khoi
tam: My + Mg + Mp = [jo. Truc quay qua O nén:

F..R+0+0=Ip-= mR”.f"[i Hinh 2.22 X
hay Foix = i (2)
Cong (1), (2) theo vé ta duge: Psina = 2ma

3 Esina

T g

2. Phuong phap thu 2
Ta cho rang vat chi chuyén dong quay xung quanh tam quay tic thai (chinl

xdc la truc quay qua A, vuong rfﬂcvm—m&t—-phéﬁg—hinh V).

DAIHOC QUOC GIA HA NOI
TRUNG TAM THONG TIN THU VIEN K

'Ir“/ 9 A P ,



Do momen cua F.. va cua Q déu bang 0. nén phuong trinh dong luc hoc
cua chuyen dong quay nay la: R.Psinu = [}
Trongdo I = I, + md” ¢ day I, = mR~

d=A0=R,nénl = 2mR- '
a

RPsinu = 2mR- R

Psina = 2ma
gsinu
-
3. Phuong phap thu 3
(Dung dinh luat bao toan co nang)
Khong mat tinh téong quat, ta gia su ban dau vat dung yén o dg ¢an h (tinh

d =

tur khéi tam dén moc cua thé nang).
E, = n]gh (1)

Khi chuyén dich duge mot doan duong di S thi khéi tam ¢6 van toc v va chuyén
Vv
dong quay c6 van toc goc v = R (do gia thiét lan khong truot)

Co nang toan phan gom:
Thé nang mg(h — Ssina) (2)
Pong nang cua chuyén_ dong tinh tién.

Wq = lsz
2

Dong nang cua chuyén dong quay quanh khéi tam.
s
v
Wy = 1 [ho® = ]imRz. R = o mv’
2 2 2

Co nang toan phan la:

E = mg(h - Ssina) + %mvz + %mv2 (3)
Theo dinh luat bao toan co nang tu (1), (2) va (3)
E, = E suy ra: mgh = mgth - S) + mv*

mgSsina = mv® nhung v* - 0% = 2as
nén mgSsina = m.2as
gsinu
1.23. Trong bai 1.22 cho m = 100 (gam), g = 10 n/s*, « = 30". Tim phan luc ma

mat phang nghiéng tac dung lén vanh tron tai tiép diém.

Chon dap so ding.
a) 0,866 (N) b) 0,25 (N) ¢) 0,9 (N) d) Dap so khac.
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Giai
Luc tac dung duy nhat cua mat phang nghiéng gom hai thanh phan:

[.ue ma sat nghi

Phan luc vuong goc

Phuong trinh dong luc hoc cua chuyén dong tinh tién la:

..+ gsinu = ma (1) cua chuyén dong quay xung quanh khoi tam la:
F,.R + RPsina = [, qua thanh
F.. = ma (2) (xem bai 1.22)

Phuong trinh chiéu lén truc y la:

Q - Pcosu = 0 (3)
Tu (2) tacé F,,. = m. ENRe N 0,25 (N)
2 1

Tu (3) ta ¢c6 Q = Peosu = V;g— (N)

Phan luc cua mat phang nghiéng la:
Fe JQoF = \/,3_ L1 13

e = J— {N)
4 16 \4
Chon dap so c.

1.24. Qua cau dong nhat ban kinh R ¢6 momen quan tinh so vdi truc quay qua tam

Olal, = ngz, Cho qua cau lan khong trugt trén mat phang nghiéng c6

goe nghiéng a. Bo qua ma sat lan. Gia toc goée p la:
bp= 85 o« BT
2R

d) Pap so khac.

a) = E g__s_i_“!f‘
7
Giai
Bo qua ma sat lan, qua cau chiu tac dung cua ba luc:
~ Ma sat nghi F...
~ Phan luc vudng géc Q.
~ Trong luc P.
Qua cau chi tham gia mdt chuyén dong quay xung
quanh truc quay tic thor qua A.
Phuong trinh dong lic cua chuyén dong quay la
M =M + Mg + Mp = 18.
Trong dé6 Fy va M, déu bang O nén: Hinh 2.24
R,Psina = I (1)

Thay 1=1I,+md’= 2 mR* + mR® = ; mR”’



Thay vao (1): P.Rsinu = Z mR“p

7 gsinu
s ® |

5 R
3 o 2 @)
Chon dap an so a. et

1.25. Vat c¢6 khoi luong m, treo vao mot diem O, ¢6 dinh bai mot

day co6 chiéu dai [ khong doi. Hoi tai diém thap nhat vat co /
van toc la bao nhiéu dé duy tri chuyén dong tron trong mat
phang thang ding quanh tam O. Bo qua luc can khong khi. o 5
Néu: m

1. Day chiéu dai /, mém, khong gian, khoi lugng bang 0 Hinh 1.25

2. Thanh cing chiéu dai /, khoi luong khong dang ké.
Chon déap so dung.

a) vip 2 Jogl ; vy, 2 2@. b) vi; = \;@  Yp = 2 V;?
c) vy 2 2 \1"[_;?; Ve 2 /ogl d) Pap so khac.
Giai

Chon mac thé nang o vi tri thap nhat
1) - Dé ton tai ¢ vi tri cao nhat thi, tai dé phai ton tai lue cang soi day, hay T > 0.

~ T P+T=EF{?1
Tacé Pc< -m%-
Vay v: > gl (1)
— Ap dung dinh luat bao toan cg nan cho 2 vi tri thap nhat va cao nhat cua
2 2
qui dao tron m L P mg. 2/
3 2
vl = v’ 4 agl (2)
Tu (1) va (2) ta c6: v, > 5gl
v, 2 /58l .
2) Khi / la thanh cing thi chi can diéu kién vat qua duge diem cao nhat. Theo

] v
dinh luat bao toan co nang: mg 2/ + _m::_ = m 2

v >4gl > v,>2gl.
Vay ddp s6 a ding.
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1.26. Hoi nhu bai 1.25 néu v, la van toc dau mut cua thanh co chieu dai [, cé khoi
luong phan bo theo chiéu dai. Chon dap s6 dung.
a) v, > \’:q,? b) v, 22 \_g? c) vy 2 \Tgl d) Dap so khac.
Giai
Ap dung dinh luat bao toan co nang cho vi tri thap nhat va vi tri cao nhat.

Chon moc theé nang la vi trn trong tam cua thanh ¢ vi tri thap nhat cua thanh

. ; ) 1 ;
(‘v nang ban dau E, = : [or)

; ; ’ 1
(o nang o vi tri cac nhat E, = mg/ + 5 Loy

Dé ton tai o vi tri cao nhat thi v- > 0 hay o* > 0

Ta co Ei =E.

1 :
= lo;, > mgl (1)

Momen quan tinh cua thanh déi vdi truc quay  dau mat O cua thanh la:

I = I.. ¥ "ld-: —. ln[.b. 4 [nlrl {_ i - _I_l]!-_
\2) 3
Thii_\' I = l!l_/h y My = ?L’ vao(l), ta cé: _! "]1_.& . V.I’. > mgf
3 [ ‘ I2
v > 6gl.

CChon dap so c.

1.27. Thanh kim loai dong nhat, tiét dién déu, chiéu dai
[/ = 1 (m), khoi luong m = 1 (kg), hai dau thanh gan
hai khoi kim loai khae, ¢6 kich thude khong dang
ke, khoi luong M = 0,5 (kg). Thanh dang dung diung
dua vao tuong. Do can bang khong bén nén thanh
do xuong dat, dau dudi ding yén. Tim van toc v lue
ticp dat cua dau muat trén cua thanh (xem hinh

1.27). Chon dap so6 dung. Hinh 1.27
a)v = J2gl =447 (m/s) b)v=Jgl =316 (m/s)
¢)v=5(m/s) d) v = 4,63 (m/s).

Giai

Momen quan tinh déi véi true quay qua O la

2
l:II+IZ:%,—-+MF

Chon moc thé nang ¢ vi tri thap nhat
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Co nang ban dau la E, = Mg/ + mg; = i/ 12M + m|

Cao nang lic tiép dat chi con la dong nang cua chuyén dong quay xung quanh O
‘“ ml” v’

P,_l(-}" N
T 9 T 92

M.

Do co nang bao toan nén E, = E

: [
Ta c¢6 EEM +m) = V_— (m + 3M)
2 6

. _ 3gll2M + m| _ 150
m + 3M S
A JIL;)—O = 4,63 m/s.

Chon dép so d.

1.28. 4 tam g6 dong nhat c6 cung chiéu dai /, cung chiéu dai h, cung khoi lugng m
Chung duge xép chong nhau sao cho cac mép cua hai tam ke, cach nhau mot doan
x. Hoi x phai la bao nhiéu dé chiang can bang, khong bi do. Chon dap so dung.

a)x = - b) x < [ g) X< : d) Dap so khae.
1 1 3
G,
X [ .8: : A
; B | Go UL x
5 Gyo~ : |x
B
Hinh 1.28
Giai

~ Dé tam 1 khong dé khoi tam 2 thi duong thiang ding qua khoi tam G,
phai cdt mat chan dé cua tam 1, ta c6 x < — (1).
— Coi tdm 1 va tam 2 la mot khaoi, thi trong tam cua né G, la giao cua diém cua

doan noi hai khoi tam G,, G, va mat tiép xac (di€ém G,, trén hinh vé). bé
dudng thang dimg qua G,, cAt mat tiép xic cua tam 2 va tam 3 thi: AG,, > 2x.

nhung AG,, = x + 5 = X + __2_x > 2x hay x < é (2)

— Coi ba tam trén la mot khai, do tinh chat déi xing, trong tam cua khoi 3
tam trén trung vdi trong tam caa tam 2 la G.,.
Duting thang dimg qua G, phai cdt mat tiép xic cua tdm 3 va tam 4:

.!+x23x:>éz'2xhayx££ (3)
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Dé cac tam go deu can bang, x phai dong thoi thoa man cac dicu kién (1),
(2), (3). Vay x « { .
Chon dap so b.

1.29. Tu do cao h trén mat phang nghiéng, mot vat ran lan khong trugt véi van
toc ban dau bang khong. Bo qua ma sat lan. tim van téc cua khoi tam o
chan doc, néu vat co dang:

mR’

il

a) Vanh tron, c6 1, = mR~ b) Dia tron, co I, =
- 2 . 2 o
¢) Qua cau dac, ¢6 [, = : mR~.

Giai

(o ba cach giar khac nhau:

~ Cach thi nhat: coi vat tham gia dong thoi hai chuyén dong, gom chuyén
dong tinh tién cua khoi tam va chuyén dong quay xung quanh khaoi tam.

~ Cach thu hai: cho rang vat chi thuc hién mdt chuyén dong quay xung
quanh tam quay tudc thoi

~ Cach thu ba: dung dinh luat bao toan co nang.

a) Giai theo cach tha nhat (xem loi giai bai 1.22)
Sau lic co gia toc a = EE:—‘;U (1)
Ta ap dung cong thic v’ - v = 2as cho khoi tam

Véiv,=0;s = _h , ta duge v° = 2. sl h =gh=>v= {gh.
Sinu 2 sin u

b) Giai theo cach thu 2
M=1I (chon truc quay A)
Momen cua N va cua F.. déu bang 0, vi ¢6 canh tay don bing 0 (do chon
truc quay qua A)
RPsinu = I = (I, + mR*)B

2
"- RPsinu ( [-I%{ -+ mR* ] 8

B e i s i 25 2
Thay 3 = R vdi a la gia toc cua khéi tam

; 3 2 .
Psina = - ma = a = — gsina
2 3

Hinh 1.29

. ) Y. P h
Ap dung cong thic v© — 0° = 2as, v0i s = ——
sinu
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Tacé v°=2. ; gsina. - h ;

4 [4
== \-"_J = - ]1g o T (— |r g]] .
sina 3 '

V3
c¢) Giai theo cach thua 3
Chon moc thé nang ¢ chan déoc, co nang ban dau E. = mgh di ¢ chan déc, co

nang la E =m LAY,
2 2

5 N 7 9
E=m— + 25mR% —_E—,— = —mv”°
2 2R° 10
T 3 10
Cho E=E, > mgh= —mv° =>v-= \/’-— gh .
10 7
1.30. Trong hinh 1.30, mot chiéc thang dua vao tuong. Thang
c6 trong tam o trung diém, bo qua ma sat giira thang
va tuong thang diung. Hé s6 ma sat gitta chan thang va
nen nha la k = 04, Hoi goc « phai ¢ trong pham vi nao

thi thang khkong bi d6? Chon dap sé dung.

a)a =09 (rad) b)a > 51,34 (do)
¢) o > 38,66 (do) d) Pap so khac. Hinh 1.30
Giai

Do tudng khong ¢6 ma sdt, nén luc do tuong tdac dung lén thang chi la phan
lue vuong géce N

Nén nha tac dung lén thang bdi mot phan luc ¢é6 hai thanh phan la:

— Phan luc vuéng géc Na.

~ Luc ma sat nghi F,..

* Khi thang can bang

Na+Ns+P+Fu=0 (1)
Chiéu (1) lén phuong thang dung, ta thu duge két qua, cdc momen cua céc
lue: P =N, (la)
Chiéu mot lén phuong ngang ta cé: F,,, = Ny (1b)

* Tu diéu kién can bang momen luc, do hai luc N, va F,,. ¢6 canh tay don

bing 0, nén P ;— cosa — Nylsina = 0 (2)
. P . P
Thay Ny = F,,, ta cé —2~cosa = F,.sinaa = F,. = 3 .cotgaL.

Nhung F,,. < kN, = kP, nén: kP 2 gcotgu

cotana < 2k
cotana < 0.8

a > 51,34 (do).
Chou dap an b,
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I1. Cdc ciu hoi va bai tap trac nghiém g

1.31. Iai hinh tru dong chat, ¢6 cung chiéu cao. ¢6 bau kinh

R,. R, Chuang ¢6 thé quay xung quanh truc quay chung m R.

O0'. Ban dau ching dang quay déu vai van toc goce o,

(.. Bong nhién, hinh tru tha hai roi va dinh vao hinh

tru thua nhat. Sau dé chung dung vén, khong quay. -
(‘ho R, = 2R.. Phat biéu nao sau day la dung khi

nhan xét ve tuong qum; giua m; va .. O

A/ my =~y B/ oy = -2, Hinh 1.41

C/ m, = -, D/ w, = -16w,.

1.32. Trén mat duong ngang, phang dén mic c¢6 thé bo qua ma sat lan, nguoi di xe
dap co khoi lugng m = 50 kg. Nguoi dung toan bo trong luc dap lén ban dap,
khi cang xe chéch 1 goc 30" so voi phuong ngang. Cang dai 25 cm, l6p ¢
ban kinh 5 em vanh dia ¢6 ban kinh 10 em, vanh ngoai lop xe ¢6 ban kinh
330 em. Nhan dinh nao sau day la ding.

A/ Muon thu duoe gia toc Ién nhat thi phai bo qua moi luc ma sat.

B/ Luc gay ra gia toc la trong luc cua nguoi dap lén ban dap.

C/ Luc gay gia toc cho xe la luc ma sat nghi tac dung lén banh sau, tai tiép
diém cua banh sau vai mat duong.

D/ Lue lam cho banh trude quay xunh quanh truc la lue day cua khung xe tai
truc quay.

1.33. Tinh luc phat dong trong cau 2.32. Chon dap sé dung
A/ 500 N B/ 250 V3 N C/ 250 N D/ 328,03 N.

1.34. Khi di xe dap tréen duong, muon xe di cham lai, ta bop phanh sau, xe lan
khong truot, c6 van toc giam dan. Nhan dinh nao sau day la ding néu bo
qua ma sat lan.

A/ Do lue ma sat trugt gitra banh xe va mat duong.

B/ Do ma sat trugt gida ma phanh va vanh xe nén o giam, o giam thi van
toc xe giam.

C/ Do ma sat nghi gita mat duong va hai banh xe.

D/ Ca A, B, C déu dung.

1.35. Khi xa dang chuyén dong thang déu. gap chuéng ngai vat, ta khong dap xe
ma bop manh ca hai phanh xe dung lai ngay (sau mot doan duong di tiép
rat nho). Nhan dinh nao sau day la dung
A/ Do hai cap ma phanh lam diung han chuyén dong quay cua hai banh xe.

B/ Do ma sat trugt la ngoai luc gay gia toc rat lon, xe dung lai, dé lai 1 vét
trugt trén mat duong.

C/ Ca A va B déu dung.

D/ Ca A va B déu sai.
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1.36. Chat diém chuyén dong tron c6 gia toc goe la —4 (rad/s”), co van the goe ba
dau la 120 (rad/s), quay cham dan déu quanh truc doi xung vuong zoc v di qu
dao tron. Sau bao nhiéu vong quay chat diem sé dimg lai. Néu van gid nguyen
gia toc goc trén thi sau lie dimg n6 chuyén dong ra suo? Hay dinmg lai?

Chon phat biéu dung.

A/ 1 - 286,5 vong: 2 — dimg han.

B/ 1 - 286.5 vong: 2 - quay nhanh dan tu o = 0.

C/ 1 - 1800 (rad); 2 - quay nhanh dan theo chiéu ca.

1)/'1 - 286,5 vong; 2 — quanh nhanh dan theo chiéu nguoce voi chieu quay lae dau

1.37. Nhan dinh nau sao day la dung.

A/ Dé bao dam dau dan luon huéng ve phia trude, cac loai dan sung tiéu
lién, sung dai bat, van van, vua tinh tien vua quay xung quana truc doi
xung cua dan.

B/ Cac loai dan, ké ca tén lua va bom, khi o trong khong khi deu chuyén
dong tinh tién, khong quay.

C/ Cac loai dan, tén lua, bom déu chuyén dong theo kiéu via tinh tién vira quay

D/ Ca A, B, C déu co thé dung.

1.38. May bay truc thang, loai ¢6 hai canh quat: canh quat chinh ¢ trén lung may
bay, canh quat nho ¢ sau dudi c6 truc quay nam ngang va vuong goc vdi
than may bay. Nhan dinh nao sau day la dung.

A/ Canh quat chinh dung dé nang may bay, hay ha may bay xuéng.

B/ Canh quat phu dung dé chong lai su quay may bay theo chiéu nguoe lai
cua chiéu quay cua canh quat chinh.

C/ Ca A va B déu sai.

D/ Ca A va B dung nhu con thiéu sot.

1.39. Nhan dinh nao sau day la ding khi ta quan sat mot van dong vien truot
bang nghé thuat trén mat bang nhan phang nam ngang.

A/ Luc ma sat truot bang khong, trong suét qua trinh.

B/ Momen dong lugng khong doi trong suot qua trinh biéu dién.

C/ Cac dai lugng nhung co nang, momen dong luong déu duge bao toan trong
sudt qua trinh biéu dién.

D/ Momen dong lugng chi duge bao toan khi van dong vién tiép nat tuyét
bdi gét chan tru.

1.40. Trén mat song phang lang c6 mot chiéc thuyén dau theo hudng vuong goc vai ba
song. Dau thuyén ¢ phia ngoai c¢6 mét nguoi 1dn, cuéi thuyén o phia b co6 mot
cau bé con. Thuyén dang ding yén, bong nhién hai nguoi doi cho tho nhau
Nhan xét nao sau day la dung?

A/ Thuyén dich ra ngoai.

B/ Thuyén dich vao phia ba.
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"/ Luc har nguonr da doi cho thuven van dich tiep néu bo qua ma sat.

D/ Ca A, B, C deu dung. co the xav ra

. _ :1 ” Tt 5

1.41. Mot banh xe quay quanh truc co dinh co toa do goe la o = + 2r(t — 5) :

don vi cua thor gian la giay, cua goe la radian. Chon phat biéu dung.

N Toa do goe ban dau la

B/ Van toc goc la o = 27 (rad/s)

C/ Gia toc goe la 3 = == (rad/s”).

D/ Vat sé quay cham dan déu mai mai A a » B
1.42. Tam go hinh vuong mong co6 khot luong phan bo a /

déu theo dién tich. Nguoi ta cat bo di mot tam 3 .

giac vuong can, nhu hinh 1.42. Tim trong tam cua a 0

phan con lai. Cho a = 5,04 em. Chon dap an dung. o S .. C

A/ Cach O, |x! = 1,98 cm. D

: Lo Hinh 1.42
B/ Cach O. |x| = 2,16 cm.

C/ Cach O, x| = 1.12 em.
D/ Cach O, |x! = 0,63 cm.

1

1.43. May A tut trong hinh 1.43 co m, = m, = 200 gam. Rong roc
c6 dang dia tron, m = 100 (gam). Hé dang dung vén, ta bo
thém gia trong Am lén m,. Ban dau m,, m, ¢ cung do cao.
Sau luc bo gia trong, 1 giay sau m, cao hon m, mét doan

la 1 m. Tinh Am. Chon dap so dung.

A/ Am = 100 gam B/ Am = 50 gam m, m,
C/ Am = 25 gam D/ Pap an khac. Hinh 1.43

1.43. Chat diém m chuyén dong tron trén moét qui dao tron tam O ban kinh r. Gia

toc cua chat diém sé la:

Pl

Ala = — =a'R B/ a, = Lid . vai v = oR
R dt
C/la=a, +8 = \;{ + RP (B 1a gia toc goc). D/a= ija +—af’_.

1.44. Mot con meo nhay ti mai nha xuong dat, khi ¢ trén khong né van minh dé
tiep dat boi 4 chan. Chon nhan dinh dung, khi bo qua luc can khéng khi la:

A/ Momen quan tinh bao toan.

B/ Momen dong luong bao toan.

C/ DPong nang cua chuyén dong quay xung quanh khéi tam bao toan.
D/ Pong nang toan phan bao toan.
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1.45. Hinh 1.45 la mot dia tron dong chat (co6 momen

R’ .
quan tinh [, = '"2 ). Khoi luong m = 5 kg, ban

kinh R = 1 m. Lay g = 10 (m/s”). Tac dung mot luc

F. theo phuong ngang c6 diém dat ¢ tam O. Hoi
F,, phai bang bao nhiéu dé dia nay c6 thé vuot qua Hinh 1.45

bac thém c6 chiéu cao h = ]; . Chon dap so dung.

-
A/ F, > 50 (N) B/ F, > 5_0%§ (N)
C/ F, = 50 J3 (N) D/ F, > 100 (N).

1.46. Trong bai 1.45, néu F, = 100 (N), thi lic dia da ¢6 tam ¢ ngay trén diém H
thi dong nang cua dia la bao nhiéu? Chon dap so dung.

A/ 50 (J) B/ 36,6 (J) C/ 86,6 (J) D/ Pap so khac.

1.47. Hai luc F,, F. cung phuong ¢6 do lén la F, = 40 (N) va F., cho trujc. Duimg
tac dung cua chung ciach nhau 30 (cm). Duong tac dung cua luc tong hop
cach duong tac dung cuia F, mét doan 10 em. Tim médun cua luc tong hop.
Chon dap so ding.

A/ F =30 (N) B/ F = 60 (N) C/F = 50 (N) D/ Dap s6 khac.

1.48. Bon vién gach cung loai giong hét nhau,

d, 1
xép thanh mot chéong nhu hinh 147 a, [2 B
Chiéu dai moi vién gach la L. Xac dinh a, |3 a,
h (= a, + a, + a; + ay) dé chdéng gach 1 a
van can bang. Hay chon dap so dung. Ay h :
A/h<15L B/ h < 25 L Hinh 1.47

13
25 b IR

C/’h< — L D/ Dap so khac.

1.49. Tha ba vién bi cung loai tu mot dinh doc, véi van toc ban dau bang khong
- Vién thua 1: lan khéong truot.
— Vién thu 2: vira lan vua trugt.
— Vién thu 3: truot khong lan.
Hoi vién nao xuéng doc vdi thoi gian it nhat.

A/ Bi 1 B/ Bi 2 C/ B3 D/ Két qua khéc.
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1.50. Trong hinh 1.48 thanh dong chat tiét dién deu duge gap
thanh duong gap khue BAC, vai A =90"; AC = V3 AB.
Treo vao diem A va de thanh can bang. Tinh goc «.
Chon dap so dung
Ao =18 30"

60

B/ u
1)/ o

. Thanh dong chat tiét dién déu, co tiet

('/«a = 0,322 trad)

Hinh 1.48

dien nho dau trén c6 thé quay nhe

nhang nho mot ban 1¢ 0 A, phia dudi ngap mot phan trong chat long ¢é trong

luong rieng bang 2 lan trong luong riéng cua thanh. Tim ti so

X = .
. vor x la

chicu dar ngam trong chat long, / la chicu dai cua thanh. Chon dap sé dung.

L B2 G le Dnl
I 3 ! 2 L3 L4
Bang dap an
1.31. D 1.32. C 1.33. D 1.34. B 1.35. C
1.36. D 1.37. A 1.38. D 1.39. D 1.40. A
142. C 1.43. D 1.44. B 1.45. C 1.46. B
1.47. D 1.48. D 1.49. B 1.50. C 1.51. B

Hudng din giai

1.31. Do cung chiéu day ma R, = 2R, nén m, = 4m.
Ki hieu I,, I, la hai mémen quan tinh do m, = 4m,

R, = 2R, nén I, = 161

T
=

Momen dong luong bao toan sau lue hai banh xe dinh vao nhau thi L. = 0
Theo dinh luat bao toan mémen dong lugng ta cé: L, + L, =0

IJ| = —IJ'J
_ 1 2
]1 p]'l - —l-_,h]j - = --—Itlrl:{
m,; = -16w,. -

Chon dap so D.

1.32. Phat biéu A sai vi, néu bo qua moi ma sat thi khong con lue phat dong, nén

gia toc bang 0. (Luc ma sat nghi tac dung lén banh xe sau la lue phat dong).
Phat biéu B sa1 vi, trong luc la luc ¢6 phuog vuong goc vai mat duong, khong

gay ra duge thanh phan gia téc doc theo mat duong.

Phat biéu I sai vi, ldy tam lam truc quay thi luc day cua khung xe lén banh

trude c6 momen bang 0.
Chon phat biéu C.
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1.33. Momen cua luc dap lén ban dap., bang momen luc kéo cang day xich, bang

momen luc ma day xich tac dung lén lip, bang momen luc ma lop day mat
duong vé phia sau.

Ki hiéu / la chieu dai cua cang thi momen cua luc dap cua chan lén ban dap
la: M, = P.l.cosu (ax = 30"

Ki hiéu F la lue phat dong thi momen cua né so voi truc quay cua banh sau
la: M, = F.R

[cosa

e

Thay P = 500; ! = 0,25; « = 30"; R = 0,33 ta duge F = 328,03 (N)

Tu lap luan trén, F.R = P.l.cosu - > F = P.

Chon dap so D.

1.34. Phat biéu A sai vi banh xe lan khong truot thi khong ¢6 luc ma sat truot.

Phat biéu B dung. do ma sat trugt giva ma phanh vao vanh kim loai nén o
giam, ma khi xe lan khong truot thi V = oR, véi V la tée dé cua xe.

Phat biéu C sai vi, khi lan khong trugt, luc ma sat nghi tac dung lén banh
xe la luc phat dong, khong phai la luc ham.

Chon phat biéu B.

1.35. Khi phanh gat, ta bop phanh dén muc banh xe khong quay duge nua. Khi do

gitra hai lop va mat duong xuat hién luc ma sat trugt rat lgn. Vay phat biéu
A va B dang, ta chon phat biéu C.

1.36. Tu cong thuc o’ -~ o’ = 2B¢

Véi w, = 0, B la gia toc goc, ¢ la goc quay tong cong cho dén luc dung, ta co
o, 120°

= —— = = 1800 (rad)
28 24
S6 vong quay thue hién duge la n = gl = 13-02 = 286,5 (vong)
n n

Sau khi ding, véi = -4 (rad/s), chat diém quay nhanh dan theo chiéu nguoc
lai (khi d6 ca f va ® déu am). Chon dap so D.

1.37. Tru cac loai nhu tén tre, tén lua, bom da c6 san duéi dé lic chuyén dong khong

quay dau, cac loai dan sung luc, sung truong, sung dai bac khong co duoi.
Thay va d6, nguoi ta tao cdac ranh xodn trong nong sang. Khi di trong nong
sung, dan vira tinh tién vira quay. Ra khoi nong, do dinh luat bao toan Momen
dong luong truc déi xing cua vién dan gitt nguyén phuong chiéu (vi dé la gia
ctia vectd dong lugng L ).

Nha dé dap khong quay dau lic chuyén dong. Chon phat biéu A.

1.38. Phat biéu A thiéu sét vi canh quat chinh vita ¢6 tdc dung nang lén ha xuing,
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Phat bicu B3 dung ma chua du, tae dung chu yvéu cua canh quat phu la chong
lai su quay ngang cua mav bay lue canh quat chinh quav, vua co tae dung lLan
may bay quay ngang.
Vay ca A va B dung. khong sai, nhung chua day du. Chon phat biea D

1.39. Néu lue ma sat truot hoan toan bang khong thi van dong vien khong the
tang toc khi chuyen dong. Phat bicu A sai
Momen dong luong chi bien doi khi van dong viéen chi co mot chan tru. Khi
van dong ca hai chan, van dong vien da dung ngoai luc cua mat bang dé
sinh gia toe cho hai loai chuyén dong.
Khi truot trén bang, do do dong nang, momen dong luong deu co thé thay
doi. Phat biéu B va C déu sai.
Chon phat bieu D.

1.40. Ngoai luc tac dung len he, gom thuyén va hai ve d, G d R »

nguoi, ¢o tong bang 0. Vi vay khoi tam ding v

ven (vi lie dau dirng yén)

Do khoi tam cach nguoi lén 1 doan d,. cach K1 d: G d. ]
. - z 5 - .

em bé mot doan d.. Khi doi cho thi thuyen ra w

dich ngugc vai chiéu dich cua nguoi ldn. Hinh 1.40

Bat cir luc nao, hai nguoi dung lai thi thuyén cang ding luém (néu thuyen dich
tiep, thi vi pham dinh luat bao toan co nang, do ban dau khong c6 dong nang).
Phat biéu A ding.

1.41. Phat biéeu A khong chat ché, vi toa do goc luct = 5 la : . Néu coi liet =5 la

lie dau thi toa do goc la g Néu coi lic t = 0 la lae dau thi toa do goc la

T - 10n - 12,57 = -22,25n.
Phat biéu B sai vi day la chuyén dong ma van toc goc dang thay déi, o, = 2=
la toc do goc khi t = 5.
Phat biéu C ding, vi ¢ day § = —n (rad/s”).
Phat biéu D sai, vi ta phai chia ra hai giai doan: giai doan 1, ® > 0, B < 0
chuyén dong cham dan; giai doan 2 sau khi w = 0, do tac dung cua gia toc goc,
vat bat dau quay nhanh dan theo chiéu nguoc lai, lic nay f < 0 va o < 0.
Chi con phat biéu C dung.

1.42. Ta chia tam go thanh ba tam gidc vuong can AOB, COD va DOA. Ching c6
cung khoi luong m, c6 trong tam la G,, Gy, G4. Ki hiéu trong tam can tim la
G. Do tinh chat déi xitng qua truc Ox nén ta biét chdc la trong tam O ¢ trén
truc nay. C6 nhiéu cach chon goc toa dg. O day ta chon diém O, dé x, = 0,

K;:“. x,.=OG-¢= —2h: ?‘a.
3 3
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1.43.

1.43.

32

Rbngroc T'R - T,R =18 = m .2
' 2 B
Hay T - T = m2 (1)
' 2
Chom;: P, =T, =tm, + Am)a (2)
,Chom.,: T, - P, = ma (3)

Toa do khoi tam x = OG vdi A a B

2 ;
m.0+m,0+m, a ; : oG 7
oG - — T o 2ma _ Za 1 b
3m 9m 9 i )
T - )7, X —
Thay a = o.021 X G, G/ :
Thi OG= -.5,04 =1,12 (cm). a -
9 o(:,
Chon dap so C. & a C
Trong hinh 1.43a T,, T la luc cang ma day Hinh 1.42a

thd nhat tac dung lén m, va lén rong roc.

Ching ¢6 modun bang nhau T/ = T, | .
t (a

Tuong tu Ty = Ty

Theo chiéu duong da chon, tacé a, =a,=a =R (b)

Viét phuong trinh dong lue hoe cho:

Cong (1), (2), (3) theo vé va cha y dén (a)

; ( m
Tace: P-P,=|m, +m, 4 3

Hinh 1.43u

1
+am | a

: m "
Amg=a/m, +m, + —Am
\ -2
Am
a= : gl (4)
m
m, +m, + + Am
2

Sau mot giay m; di xuong, m. di lén duge cung doan S. Vay 2S = 1 (m), S = 0.5 (m)

g 8
-
05=2123a=1
2
¢ . : o Am
Thay a = 1 vao biéu thuc cua gia téc, tacoé: 1 = —————
0,45+ m

Am = 0,05 kg.
Vay dap so B ding.
Trong chuyén dong tron khong déu, chat diéem chuyén dong ¢6 hai thanh
phan gia toc:
- Gia toc huéng tam, dac trung cho su thay doi phuong, chiéu cua van toc v



v

a, = —
R
- Gia toc tiép tuyén dac trung cho su thay doi cua do 1dn va dau cua van toc dai
dv do
a, = R— =RB
dt dt

(Trong do B la gia toc goce)

Hai thanh phan nay luén vuéng géc nhau, nén gia toc toan phan la vecto a,

2

vii a = a, + a, vadg lén a = Vf'afi +a; .
Vay phat biéu D dung.
1.44. Khi meo van minh, vay duoi, co duoi cac chan thi momen quan tinh I thay

dor. Vay phat biéu A sai
Bo qua lue can cua khong khi, tong cdc ngoai luc la khong doi va bang
trong luc. Momen nay ¢6 canh tay don bang 0, viy momen dong luong
bao toan. Phat bieu B dung.

~ Do momen dong luong bao toan, momen quan tinh thay doi nén dong nang

thay doi. That vay, vitaco L = lo
1. = I'w* = 21 l ;lm" = 2IW,

Do L khong doi, | thay déi nén W, thay doi

Dong nang cua chuyén dong quay thay déi, dong nang cua khoi tam luén
tang. Vay dong nang toan phan thay doéi.

Tom lai ta chi chon phat biéu B.

1.45. Tong momen luc tac dung lén dia tron la: M = M, + M,

Vai chieu duong da chon, muén dia quay duge quanh diém B thi:
M>0
-P.BH + F,.BI > 0
BH

F,2 ¥
Bl
2

F,>PJ3.dom =5, g =10
Nén P = 60.
Vay F, > 503 (N). Hinh 1.45a
Chon dap so C.

1.46. Khi vanh da lén han, diém B, thi tdm cua n6 ¢ O,. Luc F, khéong dé6i san ra
cong A = F,.Ol (OI la hinh chiéu cua cung OO, lén gia cua F,)

RV3

Vay A=F, — (1)
- 2
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1.47. Cach giai nhanh

1.48.

34

Dung dinh li bién thién co nang: (bién thién co nang bang cong cua ngoa
luc), ta co:
Co nang ban dau E, = 0 (chon méc sao cho thé nang ban dau bang 0).
Co nang luc dia vira ¢ trén bac thém B bao gom: thé nang va dong nang cu
chuyén dong quay xung quanh tam quay B

E = ng + Wd

Do A=E-E,nén F..R—"g—5 =mgR + W,

W, = F.,R—‘?— - mgR Thay s6, ta c6:
W, =50V3 - 50 = 50(V3 - 1)
W, = 36,6 (Jun)

Chon dap so B.

A C, B,

a : 3 + -
Theo dé ra, sé c6 hai truong hgp xay ra. l l
F.

Vay ba ddp so6 A, B, C du ¢6 ding van
thigu. Ta khong phai gidi hay thi ma chon Fi
4

Hinh 1.47a

ngay dap so D.
Céach giai tha hai: Ta chia ra hai truong hop:

. Hai luc F,, F, cung chiéu (hinh 1.47a). Chon truc quay qua B. Momen cu;

hailuc M=M, + M, =0 F,
F.C,B=F, AB C, A
Thay s6 véi AB = 0,3 (m); C,B = 0,2 (m), ta duge +( B
F = 1,6F, = 60 (N) l
Dap s6 B dung. F
Hai luc F,, F, ngugc chiéu (hinh 1.47b). F,
Chon truc quay qua B thi: F.C,B = F, AB Hinh 1.47b
Thay C.B = 0,4 (m); AB = 0,3 (m); F, = 40 (N), ta thu duoc
3

F=—F, =30 (N).
1

Dap so A diang.

Ca A va B déu ding, vay ca A, B déu thiéu nghiém, ta chon dap s6 D.

Khi chua cho cu thé tuong quan gita a,, a,, a,, a, thi ta hay thu truong ho
riénga, =za,=a; =0;a,=h.

Chong gach nay chi khong bi dé néu h < 12‘ Vay ca 3 dap so A, B, C déu sa

trong phép thu nay. Ca 3 déu sai nén ta chon dap an D.



1.49.

1.50.

Ki hieu V la van toc khoi tam khi vién bi ¢ chan doc va o, tuong ung la van

tee goc.

- Kb lan khong truot

mv, 2 , Vi 7 N
mgh = 4+ -—mR = = —-myv;
2 5 R’ 10 '
110
vi = ,|—gh (1)
| \ 7 g
Khi truot khong lan:
mgh = mg'., : Vo = /2gh (2)
. Khi vua lan vua truot thi:
0 o L
mgh = Ve 4 S0 (3)
8 g V1" o

Vua lan via truot ve phia truée nén v, > o R nén

7 4
mgh < — mv]

| 7
Tk (4)
Tu (1), (2), (3) va (4) ta ¢6: vy > vy > v, (5)
Ciéc s0 tr1 van toc vy, v,, v, €6 tuong quan (5) ¢ chan déc vdi h bat ki, vay né
cung dung cho tuong quan gita ba van toc tic thoi. Tu do, ta suy ra: t, <t < t,
t, nho nhat, chung to khi chi trugt doc, khong lan thi thoi gian chuyén dong
la nho nhat.
Chon dap an C.
Trén hinh ve 1.50a ki hiéu G,, G, la khoi tam
cua cac thanh AB va AC. Khi can bang tong
momen cac ngoai luc bang 0. Theo chiéu duong
trén hinh vé: tam quay 0 A

P,.GiH, - P.G,H, =0 (1)
Ki hiéu AB = a; P, thi AC = a3 ; P, = PJ3 (2)

Hinh 1.50a

Thay (2) vao (1): P. -;cosu J3P. 9——2@- sina = 0

cosa 3sinu
2 2

cotg =3 o = 0,322 (rad)
Vay dap so C dung.

=0
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1.51. Gia su thanh AB c6 chiéu dai /, trong luong P.
Poan ngam trong chat long cé chiéu dai x.
Trong lugng riéng cua chat long la d cua thanh la d,,.
Tacé: P=18d,
Luc day Acsimét Fn = xSd = 2xSd,,
Vi S la tiét dién cua thanh
Chon truc quay qua A. Tong momen cua hai luc P va F, bang 0, suy ra

!2 { X )
= = 2}(1 { o ‘
2 \ 2 )
ke cint.. Hinh 5.51
l* = 4xl - 2x°
2x° —4xl +°=0

Vai 0<x<!

12

X _1_ Y2 _ (o093

[ 2

Chon dap so B.

Nghiém la X =

III. Cac bai tap khong giai
1.52. Mot chuyén dong quay c6 toa do goéc (hay con goi la phuong trinh dong hoc)
la ¢ = 21 + 3n(t — 5) — n(t —=5)°. Phat biéu nao sau day la ding nhat?
A/ Toa do géc ban dau ¢, = 2n (rad).
B/ Toa dé géc ban dau la ¢, = -13n (rad).
C/ Gia toc goc la B = —2n (rad/s”).
D/ Pay la chuyén dong quay cham dan déu.
Goi y
- Toa do goéc ¢, la toa do goéc luc nao? Lic t = 0 hay la lac bat dau chuyén
dong, phai noi ro!
— Phai chinh xac dinh nghia chuyén dong cham dan hay nhanh dan! (khong
phai chi dua vao dau).
1.53. Mot mam dia c6 thé quay khong ma sat xung quanh truc thang dung di qua
tam O, khoi luong M = 120 (kg), ban kinh R = 1,5 (m). Mam dang ding ven
thi mot van dong vién chay theo phugng tiép tuyén cua vanh ngoai mam vai
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van toc v = 4 (m/s), nhay vao va ding yén ¢ vanh ngoai cua mam. Khoi
lueng cua nguot la m = 60 kg.
iKh: nguoi da 0 yén trén mam quay, momen dong lugng cua hé la:
A/l =270 (kg.m?) B/ I = 135 (kg.m")
C/ 1 =180 tkg.m°) D/ Dap so khac.
1.55. Nhin dinh nao sau day la dung khi néi ve tong hop luc tdc dung lén nguoi
dung trén mam quay J cau 1.54.
A’ 3ang khong B/ La luc ma sat nghi

"

I

C/ Ca A va B deu sai
[ Cau A va B deu dang nhung con thiéu phan giai thich ve hé qui chiéu.

1.56. Mo- chiec xe 4 banh chuyén dong tron véi qui dao ¢6 ban kinh R khong doi
trea mat phang nam ngang. Cac banh xe déu lan khong truot. Phat biéu nao
sau day la sai?

A/ _ue huong tam la luc ma sat nghi.

B/ Luc huong tam la tong hop cua trong lue va phan lue cua mat duong lén xe.
C/ Luc phat dong la luec ma sat nghi co chiéu cua van téc.

D/ Zue can la luc ma sat lan ngtic_u: chiéu vdi van toc.

1.57. Tu ‘rang thai nghi, do tac dung cua hai mémen luc cua luc phat dong va luc
can khong déi (la M, va M,) sau 5 (s) dat van téc géc 0,2 (vong/giay). Tu do

tat may va chay thém duoc = vong thi dung lai. Cho biét mémen quan tinh

cua xe doi vdi tam quay la 5000 kg.m*.

Tina cac momen lue M, va M,. Chon dap sé ding.

A/ M,| = 800n (N.m); |M3[ = 400n (N.m).

B/ M, = 800n (n.m); M, = =400n (N.m).

C/M, = 400n (N.m); M, = 800r (N.m).

D/ Dap so6 khac.
1.58. Cho R = 10 (m), gia toc toan phan cua xe lic t = 7,5 s; trong cau 1.57 la bao nhiéu?

Chen dap s6 dung.

A/ (4n® (m/s?) B/ -0,8n (m/s*)  C/ 3,724 (m/s®) D/ Pap sé6 khac.
1.59. Tan gé mong dong chat c6 khai luong phan bé déu theo dién tich. Cé cac toa
do ¢iém A va B la- x, =10 (cm) x; =30 (cm).
y, =40 (cm) yg = 10 (cm)

Toadd khoi tam la:
A/ »= 20 (cm); y =25 (cm) B/ x =10 (cm); y = 15 (cm)
Cl x= 25 (em); ¥y = 20 (cm) D/ Dap sé khac.
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1.60. Mot san quay ban kinh R = 2 (m), mémen quan tinh déi véi truc quay la
[, = 1000 (kg.m?). Nguoi c¢6 khéi lugng m, = 50 kg dung ¢ mép san, ném ra
mot vién da c6 khoi lugng my = 50 (gam) véi van téc (so voi mat dauv) la:
vy = 25 m/s theo phuong tiép tuyén vadi san.

Nhéan dinh nao sau day la dang?
A/ Tong dong luong cua hé 3 vat duge bao toan.
B/ Téng momen dong luong bao toan.
C/ Co nang bao toan trong hién tugng ném da.
D/ Ca A, B, C déu dung.
4.61. Trong bai 60, van t61 géc cua san quay sau lic ném la:
A/ w = 0,05 (rad/s) B/ w = 0,05 (rad/s)
C/ w = -0,1 (rad/s) D/ A hodc B sé ding néu cé qui uge dau.

1.62. Mot cay go thang AB, c¢6 dang hinh nén cut ¢6 goc dinh rat nho. Khoi lugng
phan bé déu theo thé tich. Nguoi ta treo vao diém C dé cay go can bang theo
phuong ngang véi AC < CB. Phat biéu nao dung?

A/ Hai phia ¢6 cung khoi lugng. B/ Khoi lugng phia AC nho hon.
C/ Khoi luong phia CB nho han. D/ Cé6 ca ba kha nang A, B, C

1.63. Dién vién xiéc di trén day thudng dang hai ra xa, véi muc dich:

A/ Lam cho trong tam thap hon. B/ Dé diéu chinh trong tAm cua nguoi.
C/ Lam cho chan dé rong hon. D/ Ca ba déu dung.

1.64. Mot vién bi chuyén dong tron theo phuong trinh ¢ = 3t* + 2t + 4 (don vi cua ¢ la
rad, cua thoi gian la giay). Gia toc goc tai thoi diem t = 1 (s) la:

A/ 0,6 (rad/s*) B/ 3 (rad/s®) C/ 6 (rad/s®) D/ 5 (rad/s’).

1.65. Trong bai 1.64, néu R = 1,5 (m) thi gia toc toan phan luct = 3 (s) la:

A/ 600,67 (m/s”) B/ 60,67 (m/s*) C/ 6,67 (m/s?) D/ Mot gia tri khac

1.66. Trong bai 1.64 géc quét dugce trong 3 giay la:

A/ 3,7 (rad) B/ 37 (rad) C/ 3,3 (rad) D/ 33 (rad).

1.67. Mot vanh xe lan khéng truot trén mat dudng nam
ngang. Ban kinh ngoai cung phan tiép xic mat
dudng la R. Van téc cua tam O la V. Goi A la tiép
diém cua banh xe vdi mat dugng. Van téc géc cua
diém O so vdi tam quay A la:

Alo=0 B/ w = -V:
R
C/ Ca A, B déu sai. D/ Khong tinh duoc. .
g G . - Hinh 1.64
1.68. Van toc dai cua diém B va diém C la:
NVB=V('=V B/VHZV;':ZV
C/ vy = 2V; ve = V2 D/ Pap s6 khac.
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1.69.

1.70.

1.71.

Trong hinh 168 thanh OA cé trong tam ¢ trung
di¢m, co trong lugng P, = 23 (N) O la ban 1é ¢4
dinh nho rong roc ¢6 dinh tai B va day cang vt
qua rong roc ma thanh can bang. Cho P, = 1 (N),
AOB la tam giac can ¢ O, OB ¢6 phuong nam
ngang. Tinh géc AOB . Chon dap s6 dang.

A/ 30 B/ 60" C/ 45" DI 15"

Goi v: chon truc quay qua O. Thanh can bang do tac dung

Hinh 1.68

cua hai momen luc (cua P, va luc cang T). vo1 T = P..

Trong bai 1.68, thanh phan nam ngang va thanh phan thang dung cua phan

luc. do ban lé tac dt_mé lén thanh OA la:
N 1Ql =05 (N Q] = V3 (N) B/ Q| = V3 (N 1Q,] =15V3 (N)
C/1Q. =05 (N Q.| =1,5V3 (N) D/ Dép sé khac.

Ban cau co khoi luong 80 (gam), co khoi tam ¢ G

val OG = iR vat m, ¢6 khoi lugng m, = 30 gam,

nam dinh vao diém C cua khéi ban cau. Hé dang

Hinh 1.70
D/ Dap sé6 khac.

can bang. Tinh géc ¢, (= AOB ). Chon ddp s6 dung.

A« = 30" B/« = 45" Clu= 15

AOB = OCH =u

Chon truc quay qua A thi: — Canh tay don cua P, la GI
— Canh tay don cua P, la HC.

Goi v: -

1.72. Mot chuyén dong quay coé do thi cua van toc nhu hinh ve 1.71.

Chon nhan dinh ding nhat. A Jo(rad/s
A/ Day la chuyén dong quay cham dan deéu. \ B
B/ Gia toc goc la pf = —}j— (rad/s”). 40
C/ Van toc goc giam dan theo thoi gian. 5 6(? >
D/ Toa do goc ban dau bang 0. \ us)
. D
Bé’mg ddp én Hinh 1.71
| 152.C 1.53. A 1.54. B 1.55. D 1.56. B
‘ 1.57. D 1.58. C 1.59. B 1.60. B 1.61. D
1.62.C 1.63. B 1.64. C 1.65. B 1.66. B
1.67. B 1.68. C 1.69. B 1.70. C 1.7%: B
| 1.72.B

39



Chuong II. DAO DONG

[. Cac bai tap mau
2.1. Dao dong diéu hoa c6 phuong trinh dang x = Acos(wt + ¢). Luc t = 0 vat cach

. ; A 2 (cm o e — (em)
vi tri can bing V2 (cm), ¢6 gia téc —100 V2 7° l—z) , van toc la ~10v2 n|r — ‘
s \ S )
Chon dap s6 dung, khi viét phuong trinh dao dong:
a) x = 2cos(10nt + —3— ) (cm) b) x = 2cos(10nt - 41 ) (cm)
wi 31
¢) X = 2cos(10nt — -‘3:; ) (em) d) x = 2cos(10nt + 4—[ ) (em).
Giai
Cach giai thu nhat: Véi bién do thi ca 4 dap s6 déu dung. Thu vdi van toc
tie thoi, biéu thie cua van toe ban dau la v, = —wAsing, loai duoc nghiém d

Thu vai gia toc: Biéu thue cua gia toe ban dau la
a, = —0°x; = —0°Acosg.
Do a, < 0 nén cosy phai duong. Chon nghiém a va b. Cuéi cung chon a, dé li
do ban dau x, > 0, do as < 0.
Chon dap so a.
Cach giai thu 2: Giai hé ba phuong trinh:

|XO| = \[Q (m) (1)
_(l}zxu = —100 \/§ TI:2. Er:l— (2’

S
vo=-102 n (3)

Tu (1), (2), tacoé v = 10n
Do a, < 0, nén x, > 0, ta ¢6 hé phuong trinh
Acosyp = J2 (la)
~wAsing = -10 V2 n (3)
Giai hé (1), (3), ta dugce: A = 2 (cm)

tP—a‘

Chon dap sé a.
2.2. Dao dong diéu hoa, c¢6 phuong trinh la x = Acos(ot + ¢). Luc t = 0, vat cach vi
tri can bAng V2 cm, vé phia am cua truc dao déong, dang c6 dong nang bang
thé nang va dang tién vé vi tri can bang, véi toc do 5 J2 7 (envs). Xace dinh A,
w, . Chon dédp sé ding
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alZ(em), brn, - 2 b) 2 (em), 5:1t.—§1rF
4 1
¢)liem), 10 + 3: d) 2 (cm), 5r,

Giai
Cach grai tha nhat: Cac biéu thuc cua:

Ly d6 ban dau: X, = Acos (1)

Van toc ban dau: v, = —0Asing (2)

Dong nang ban dau: Woa = E.sinzq‘: (3)

Thé nang ban dau: W, = Wcos“p (4)

Dua vao dong nang va thé nang thi ca 4 dap sé déu dung.
[.oai ¢, do bién do A < x,
Loai d, a do li d6 ban dau am
Cuol cung, ta chi chon b la dap s6 ding.
Cach giar thu 2: Xuat phat tu Wy, = W, cos’p = sin‘e
n 4 (_3_11_
4 4
Lic t = 0, vat ¢ phia am dang tién vé vi tri can bang thi v, > 0, ta loai cac

Ta co 4 goc g la: +

nghiém co sing > 0

Chi con ¢ = * hoac 34“ Tt 1i d6 ban dédu:
- 3n i
-2 = Acos[---;—], taco A=2(cm)

Tu van toe ban dau: 5 V21 = —mAsin[—:—?J

=-v2o thi w = 5=
Vay x = 2cos(5nt - Ii_n ) (em)
Chon dap so b.
2.3. Con lac 1o xo treo mot vat m, dao déng doc theo phuong trinh thang ding.
Tha m tu trang thai 1o xo tu nhién, m dao dong vdé1 bién do
A = 2 cm, chon goc toa do la vi tri can bing, chiéu duong tir trén xuéng, goc

thoi gian luc vat qua vi tri can bang va dang di xuéng. Lay g = n° = 10.
Phuong trinh dao dong cua m sé la:

a) Thiéu du liéu b) x = 2cos(bnt + ; ) (cm)

¢) X = 2cos(dnt - % ) (em) d) x = 2cos(10nt - % ) tem).
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Giai
Cach giai thu nhat: (Vua thu via giai bang tu luan)
Luc t = 0, vat qua vi tri can bang, c6 van toc duong nén:
Xo = Acosg = 0 (1)
Va vy = —wAsing > 0 (2)

Thi véi ¢ = —-; thi ¢ va d ding géc ¢ loai dap so b.

Tai vi tri can bing kAl = mg

.2
m Al
g o o i : . k 10 .
Tha tu trang thai tu nhién thi A = A/, vay \/ = 0,02, hay — - T 5
m 0:

W = E :5@ = Hn
m

loai luén dap s6 d. Vay c la dap sé dung.

Cdch gidi thi 2: Chon chiéu duong tir trén xuong thi do dan tuc thai caa lo
xo la (Al + x)

Vi tri tha la vi tri bién 4m nén lic tha, x = -A, ma 10 xo khong bién dang

nén: Al - A=0.Vay Al =A=0,02, suyraon = ,I—kL = ,5 = bn
m Al
Khit=0,%=0,v,>0

Acosp = 0, ¢ = +—, chon géc —g dé c6 —0Asing > 0. Két qua la:

oA

X = 2cos(bnt - %) (em)

Chon dép so c.
2.4. Cho hé co nhu hinh 2.4. Trong dé6 m; = m, = 250 (gam), 1o m,
xo c6 khéi lugng khong dang ké, d¢ cung k = 50 N/m. ™ : T+
[aiic t = 0 ta tha nhe m, lén m, cho hé dao dong. Chon
goc toa do la vi tri can bang chiéu duong nhu hinh veé.

K
Lay g = 10(1171). Phuong trinh dao dong sé la:
pr
a) x = 0,1sin107t (m) b) x = 5sin(10t - %) ecm  Hinh 2.4
¢) X = 0,05sin10t (m) d) x = 0,05c0s10t (m).
Giai

Cach thu 1: Luc tha m, lén m,, hé hai vat dang cé van toc bang khong, nen
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no dang o bién duong x, = A. Ta loai ngay ca ba nghiém a, b, c. Con lai
nghiem d, ta khong can thu, ma chae chan dé la nghiém dung nhat.

(Chon dap so d. =
Cach thi 2:  myy = m; + my, = 500 (gam) = 0,5 (kg)

[
= | k = 10 (rad/s)

\m,

Tai vi tri can bang, 10 xo b1 nén Al = P kpi

Tai I do x, 1o xo b1 nén (Al - x)
Luct = 0, mot mat, 1o xo bi nén Al - x,
Mat khac luc d6 chi ¢é dia can nén bi nén By

'I‘E‘l CcO \! — X = P_I_
k

O P = 2:) = 0,05 (m)
k 50
Van X, = Acosp = 0,05 (m) (1)
v, = —0Asing = 0 (2)

Ta co ¢o=0,A=0,05
Hay x = 0,05c0s10t (m)
Chon dap so d.

2.5. Cho hé co nhu hinh 2.5. Trong dé, hai 1o xo c¢6 khéi luong khong dang ké, ¢6 do
cing la K, = 25 (N/m), K, = 37,5 (N/m). Lic t = 0 16 xo K, bi cang 40 (cm), 1o xo
K, bi nén 20 (cm). Tha nhe cho m dao dong. Véi m = 100 (gam), g = 10 (m/s®),
bo qua ma sat, goc toa do va vi tri can bang, chiéu duong nhu hinh vé,
phuong trinh dao dong la:

a) x = 0,04cos25t (m) il
A 3 >

b) x = 0,04sin(25t — ; ) (m)

¢) x = 0,08co0s25t (m)
d) Ca 3 cung duing.

Hinh 2.5

Giai
Cach thu nhat: Do luc dan héi ban dau: F,; = -2,5.04 = -10 N
(Chon dau am vi lue nay nguge chiéu duong cua hinh ve)
va Fou =+37.502=75(N)

nén hgp luc ban dau F, = =10 + 7,5 = -2,5 (huéng vao). Vay m dang ¢ bién
duong cua dao dong. Chi vdi két qua nay, ta loai nghiém b
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Thu bién do, dé chon a hay c.
Khi vat ¢ bién thi téng hop luc ¢6 médun la F,,, = KA

g day Foux = 2,6

K=K, +K; =625

nén A = 0,04. Loai luén c
b, ¢ loai thi loai luon d
Cuéi cung, ta chon dap so a.
Cach thu 2: Do cing hé lo xo song song la K = K, + K, =625

Tan s6 dao dong la o = Ji— =25
m, +m,

Lic t = 0, tong hap luc ¢6 biéu thiac F, = —kx, dong thai, gia thiét da cho:
Fo=Fu + Fo2

Fo=0,4.25 + 0,237,6 = -2,5
Suy ra: Xy = = = +0,04

-62,5

Dat hé phuong trinh dé tim A va ¢

X, = Acosp = +0,04 (1)

vy = —wAsing = 0 (2)

Giaihé (1), (2)tac6 A =004, =0
Chon dap so a.

2.6. Cho hé co nhu hinh 2.6. Trong dé « = 30". Bo qua
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khoi lugng 10 xo va cac loai luc ma sat. Lact = 0 1o t
x0 bi nén 7 (cm), vat m dang di lén vdi van toc -
2573 (enmvs). Vé6i k = 25 N/m, m = 100 (gam). Lay

n* = 10, g = 10 (m/s*). Chon géc toa do o vi tri can o

bang, chiéu duong nhu hinh vé thi, phuong trinh A
dao dong seé la:
a) x = 10sin(5nt - 2—“) cm b) x = 10cos(5nt — 2—: ) cm
. n n
¢) x = 14sin(bnt — — ) cm d) x = 14cos(5nt — = ) cm.

Giai
Cach 1: Khong phai tim o vi ca 4 nghiém c6 chung o = 5n. Vay chi can thu A va
¢ dé chon nghiém. Lac t = 0, v, > 0 ta loai nghiém a. Néu x = Acos(ot + ¢) thi
vy = 2513 = -5nAsing
Asing = -5 J3 (1) = véi hai nghiém ¢ va d c¢6 chung bién do
A = 14 cm. Phuong theo (1) thi A = 10 (cm)



Vav ta loar luon hai nghiém ¢ va d. Cuoi cung ta chi con lai nghiém dung la
nghiém b.
Cach 2: 4 nghiém c6 cung o = 57, ta khong can tim o
Tai vi tri can bang 1o xo bi nén

Al = _l_ngs_inu = -0'5 =0,02(m) =2 (cm)

k 25

Do nén tue thoi cua lo xo la Al = AL, - x
lict=0,Al =7 cm, ta cé

7(cm) =2 (cm) - x

X = =5 (cm). Gia su x = Acos(ot + @)

Thi: x, = Acosp = -5 (cm)

vy, = —wAsing = 25 \j:‘i n (cm/s)
hay: Acosp = -5 (2)
tu v, ta co, Asing = -5 v’{-i (3)

|A 10 (em)
Gial hé (2), (3) ta cé ]
A

Chon dap so b.
2.7. Trong bai 2.6, luc cuc dai ma 1o xo tac dung lén diém A seé la:
a) Fanux = 5 (N) b) Faii = 3 (N) ¢) Famix = 1,5 (N) ) Fauei =4 (N):
Giai
Luc tice thoi do 16 xo tac dung 1én m la luc dan hoi cua lo xo
F = -k(Al, - x)
Luc do 10 xo tac dung lén A la phan luc cua F
Fa= k(AL - x)
Luc nay ¢6 cuc dai la  Faa = k(AL + A)
Vai k =25, Al; =002, A=0,1
Thi Fanax = 3 (N)
Chon dap so b.
2.8. Cho hé co nhu hinh 2.8. Hai lo xo ¢6 khoi luong khong dang 2
ke, co do cung la K, = 150 (N/m), K, = 100 (N/m) tai vi tri
can bang, ca hai lo xo cung bi nén 10 (cm). T +
Chon goce thoi gian lae 10 xo K, bi nén 9 (cm), vat dang di

I

xuéng vdi van toc 1015 cm/s, goc toa do la vi tri can K,
bang, chiéu duong nhu hinh vé. B6 qua moi ma sat, lay

= 10 (n/s*). Phuong trinh dao dong sé la:
. 6 Boe Hinh 2.8

[}

o 2n 2n
alx =2sin(10J5t - 3 ) cm b) x = 2cos(10 V5 t + 5 ) em

L
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c) x = 2cos(10 \/gt - '—Z; ) em d) x = 2cos(10t — 23” ) em.

Giai

Rat khé ma dung phép thu dé chon nghiém, vay ta phai giai bang phuong

phap tu luan. _

Cdch 1: Tai vi tri can bing, ta c6 luc dan héi cua 10 xo k, bang tong cua
trong lue va lue dan hoi cua 1o xo k,. Ky hiéu Al,, Al, 1a do nén cua hai 1o xc
tai vi tri can bang, ta cé: |

mg + kuoAly, = kAL, do Al = Al, va ky hiéu la A/, thi: mg = (k, - k.)\/

Suy ra: m = cudll = 0,5 (kg)
Ta c6 w = Ji—lt—lii — 10\/5
2 m

\Hé’ tim A va ¢ ta dua vao diéu kién ban dau
— D¢ nén tuc thoi cua lo xo k, 1a (Al + x)
lic t = 0 thi Al + xo = 9 (em), véi Al, = 10 cm
ta co: Xo = -1 (cm)
va: vy = -10J15 cm/s
Dat hé: Acosg = -1
~10 V5 Asing = -10 V15

hay Acosg = -1 (1)
Asing = J3 (2)
Giai hé (1), (2) taduge: A =2 (m)
2n
v=-3

Vay ddp s6 ¢ dung.

Cach 2: Tai vi tri can bang 15 xo k, bi nén 10 (em) lie t = 0, 16 xo nay chi bi
nén 9 (cm). Vi tri ban dau thap hon vi tri can bang 1 (cm). Theo chiéu dugng
cua hinh 2.8 thi: x,= -1 (cm)

Pa c6 » = 105 , tir dinh luat béo toan co nang:

lkA“!= —l—kxﬁ - lmv"‘i
2 2 2
v2
Hay: A= x5+

w
Thay Xy = —0,01 .
vo=0,1.Y15, 0 =10J5,taco A = 0,02
Khit =0, x, = 0,01 = Acosp = 0,02cos¢



Cosyp = -

, " . - ’ 2n
("0 hai goe ¢ thoa man la ¢ = +3

(3

" gy 2Tt -t - - -
Chon goéc ¢ = - E} dé co v, > 0 (vi v, = —0AsInY)
Chon dap so c.
2.9. Mot dao dong diéu hoa, c¢6 phuong trinh la x = 5cos(2nt + 6 ) em. Hoi vao thoi

diém nao thy vat qua li d6 x = 2,5 (em) lan thua hai (ké tu lac t = 0). Chon dap

so dung

9

a]l_:‘: —
12

S) b]t._; = 1—3 (s) c) t‘_: = Z {S] d) t.z: §' {S].
12 4 4

Giai
Cach thu 1: Giail phuong trinh lugng giac sau:

2.5 = bcos(2nt + ; )

cos(2nt + o ) = l
6 2

2rrt-|-E :13 + 2kn, (k € Z)
6 3
hol* 2nt+ - =E+2kn
' 6 3
t=—1+k (1)
12

heg 2™ 2m+%=5 + 2mn
t=—-— +m (2)

Lan dau t

2 16y ho (1) vdik = 0
12

Lan 2 t

% lay ti ho (2) véi m = 1

Vay ddapsolat, = % (s)

Chon dap so d.
Cach thua 2: (Dua vao tuong quan gida dao dong diéu hoa va chuyén dong

tron déu)
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Lac t = 0, vat dao dong c6 li do x, ing vai vi tri M, cua chuyén dong tron deu.
Lan tha nhat vat ¢6 li do x = 25 = '; ung N

voi vi tri M, khi d6 goc quét cua chuyén dong
tron déu, tir trén hinh vé, la ot, = gn. (goc

do ban kinh vecto quét tir OM,, dén OM,)

3 3
n n
T2=—2——=2—-=—{S}
0 2n 4

Hinh 2.9

Chon déap so d.
Cach thu 3: (Dua vao tuong quan gitda pha cua dao dong va toa do gée cu:
chuyén dong tron déu)

Lan thd hai vat qua li d6 x = 2,5 = % thi pha cua dao dong la (2nt, + g )

Pha nay bang goc luong giac nho nhat dng vai M., goc do la

oM- % =5
3 3
Vay: 27tt2+E=Eil
6 3
27{t3= 5—E - E =:—3'£
3 6 2
3
suy ra tz:Z(S)

2.10. Dao dong diéu hoa c6 phuong trinh x = 2cos(2nt + % ) (em). Hei, lan thua 2007
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vat m qua vi tri ¢6 li do x = =1 (cm), la vao thoi diém nao?

a)t = 1003,25 (s) b))t =0,25(s) c) t = 2006,25 (s) dt=(0,25+k)

Giai
Ta khong nén giai theo phuong trinh luong gidc, vi kho lan ra duge tho
diém nay tu hai ho nghiém tong quat.
Ta chi can xem, lan thi nhat qua x = -1 la vao lic nao. Sau do, cong thén
1003 chu ki (vi et mbi chu ki, vat qua x = -1 (em) hai lan)
Cach giai thu 1: (Dung tuong quan gitda pha cua dao dong va toa do goc cus
chuyén dong tron déu). Lac t = 0, pha cua dao dong va toa do goc cua chuyér

dong tron déu, cung bang g

Lic t = t, dé lan dau tién, li dd x = -1 (ecm) pha cua dao dong a (2xt, + (T; )



Toa db géc cia M, ldn ddu la .2-,;
Vay 2nt, + L zﬁ
6 3
2:‘[1] = 2TE — T[ - 7_1
3 6 2
1
11 =
4 |
" . = X Hinh 2.10
Lan thua 2007, vat qua x = -1 (cm) la
1

t= p + 1003T = 1003,25 (s)

Chon a.

Cach giai thu 2: Ta lap luan nhu sau dé loai nghiém sai:

Loai nghiem d vi chua biét k bang bao nhiéu

LLoai nghiém b, vi phai qua nhiéu chu ki, ma gia tri cia chu ki
T=1(s)>025(s8)

2007 T

Loai nghiém c: vi ci moi chu ki vat qua x = —1 hai lan, vay t <

Vdi dap so nay t > 2006T.
Cudi cung ta chon dap sé a.
Cach giai tha 3: Dung géc quét, (lam nhu bai 2.9)

2.11. Dao dong dieu hoa c6 phuong trinh la x = 2cos(10nt - % ) em. Hoi lan tha 10
ma vat dao dong ¢6 li do x = 1 (em) va dang tién vé vi tri can bang, la vao
thoi diém nao sau day:

a)t = = (s) bt = : (s) ¢t = L] (s) d) Pap sé khac.
30 30 50
Giai
Cach thu 1: Khac véi cac bai 2.9, 2.10, trong 1 chu ki chi lap lai trang thai 1 lan,
do dé ¢6 thé giai tot bang phuong phap luong giac cac thai diém c6 x = -1 (cm)
© _1=2cos(10nt — %J

cos(10nt — EJ= —-1— = cos{ig} + 2kn
3 2 3

J phia am, dang tién vé vi tri can bang, thi vat c6 van toc duong, ta chon nghiém

ont— = o2 e
3 3

hay 10nt = —-;: + 2kn
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2.12.

30 5
Lan tha 10 ¢c6 t > 0 ung v6i k = 10
t=~—-1—~+2=-5E{S)
30 30

Chon dap so b.

Cach thit 2: (Dung tuong quan giifa lao dong diéu hoa va chuyén dong tron déu)
Tu hinh 2.11

Luc t = 0, chat diém chuyén dong tron déu ¢ M, lan thd 1 quay sang M,.

Goce qﬁét la ot = %T—t (xem hinh vé)

G P
30  30n 6 X
tin=t; + 97
= é + 9; = é + g = gg (s)
Chon dap so b. Hinh 2.11

Dao dong diéu hoa c6 phuong trinh x = Acos(5nt + n). Hoi, ké tu luc
t = 0, lan thi 9 ma dong nang bang thé nang la vao thoi diem nao? Chon
dap so dung: .

alt= 4 (s) bit= 87 (s) o)t = L (s) d) Két qua khac.
20 20 20

50

Giai 4
Cach 1: Khi dong nang bang thé nang thi:

cos“(5bnt + 1) = sin“(Bbat + 1) (1)

Nghiém téng quat cua phuong trinh (1) la X
ont + nn = : +k-{{,k( 7.
4 2
3 k
B 20 T 10 (2) Hinh 2.12
2 : 7
dot > 0 nén lan tha 9 ang véi k = 10 hay t = - : + i 3
20 10 20

Vay c la dap an dung.
Cach 2: Tit hinh 2.12 lic t = 0, chat diém chuyén déng tron déu ¢ M,. Lan
dau c6 dong nang bang thé nang, ¢ M,

Khi d6 5nty, + n = in



2.13. Dao dong diéu hoa ¢6 phuong trinh la x = 4cos(10nt

1 ~ - - " 2 . - L .' - 2
b = == Trong mot chu ki ¢6 4 lan ma dong nang bang thé nang. Vay lan
)

aal

g 1 - 2 17
tha'9 la lde ty = Ty + 2T = * 2 = (s)
20 5 20
Vay ¢ la dap so dung.

;
2n

) em. Thor diéem

dau tién (sau thoi diém t = 0) ma vat lap lai vi tri ban dau la lic nao? Chon
dap so dung

a)t, = : (s) b)t, = -‘% (s) ), = -1-7- (s) d) Pap so khac.
15 15 15
Giai
Cach giai thu 1: Vi tri ban dau la vi tri ¢6 1i do x,, = 4cos —%ﬂ
X, = -2 (em)
Cac thor diém sau dé, c¢6 1 do x = x, = -2, duge suy tu phuong trinh
-2 = 4cos(10nt - 21 )
3
‘ : 1 / ‘ A
cos(10nt - i )= -— = cos| ¢ _Zn ]
3 : 3 )
C6 hai ho nghiém:
Hoi: =2t s ol wind (1)
3 5
Ho 2: 10nt—z—n=gﬁ+2mn :t=~‘2—+E (2)
3 3 15 5

Nghiém duong nhé nhat cua hai ho (1) va(2)la t, = igﬁ_ (s) ung vdi m = 0.

Chon dap so b. §
Cach giai thu 2:

e Lic t = 0, chat diém M trong chuyén dong tron
déu, ¢ vi tri M, vat ¢ li d6 x, (xem hinh 2.13)

Lan dau tién, vat lap lai li dd x,, thi chat -A
diém M & vi tri M;. Géc quét trong thoi gian

-

>
=

; 4n 4n 4 -
t'| la {l'lt-] = —, tl S N eeas e
3 30 30 15
i 2 +
F)Eip S0 t'l = —— f3) \
15 Hinh 2.13

Cach giai thi 3: Dua vao pha dao dong (xem cac bai trudc)
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2.14. Dao dong diéu hoa cé6 phuong trinh x = 10cos(2nt + % ) em. Khi vat dao dong

LS

c6 van toc —-15n (en/s), thi ¢6 li do la gia tri nao sau day:
- _ i
a)x = 5V7 (cm) b) x =-5v7 (em) ¢)x =45 S (cm) d) Dap so khac.

Giai
T cm

Biéu thic cua van tée tie thoi la v = —20nsin(2tat + E ) —
s

" - 3
Khi v = —=15n thi sin(2nat + E) =
3 4

Dung cong thife sin“x + cos’x = 1 ta suy ra

LS

cos(2nt + ) = + —
4

r
f

Khi d6, li do la x = 10cos(2nt + ; ) = 15 sz (cm)

Chon dap so D.

2.15. Dao dong diéu hoa c6 phuong trinh la x = 4cos(2nt + ; ) (em). Tinh tu luc

t = 0, khi vat truot duge mot quang duong tong cong la 17 (cm), thi vat co L
d6 va van toc 1a bao nhiéu?
Chon dap so dung.

a)x=2(cm), v=10n [F—IEJ b)x=1(cm), v=2n J15 [ o
S S
cm - .
0)x =22 (em), v =512 — d) Dap so khac.
S
Giai
— Lic t = 0 vat ¢6 1i do x, = 2 (em) dang c6 van toc
Vo = —8n.sin(2nt + = ) o = —47J3 —
N ~

— Trong 1 chu ki, vat trugt duge 1 doan duong tong cong bang 4 A, tic la 16 (em),
vat lap lai x,, v, nhu ban dau.
— Trugt tiép 1 cm theo chiéu am, vat c6 li do
x = 1 (cm), van c6 van téc Am
1

4
V15
4

Khi dé cos(2nt + -g )

: n
sin(2nt + —) =1

w
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2.16.

r RS
: : . V15 e v, 3 |
Van toc la v = —8n| + : | = #2n V15, chi lay v < 0, thi
— (cm
v=-2nv15 | |
S

Chon dap so b.

Trong co hé hinh 2.16, m dang dao dong dieu hoa, m noi vai

lo xo boi day mém va c¢6 do gian khong dang ké.
k = 100 (N/m) K
m = 250 (gam)

Vat m chi dao dong diéu hoa duge néu bién F
do dao dong thoa man diéu kién nao sau day: +T m
a) A bat ky >
b) A < 2,5 (em) P
¢) A < 2.5 (em), 1o xo phai ¢ trong gidi han dan hoéi Hinh 2.16

d) Mot ket qua khac.

. Cho hé co nhu hinh 2.17, v6i m, = 150 (gam),

Giai

Phuong trinh dao dong cua m la
F+P-ma,trong d6 F la luc cang soi day, nhung bang luc dan hoi cua lo xo.
Chiéu phuong trinh vecto lén truc dao dong, va gia su 1o xo van nam trong
gidgi han dan hoi.

F-P=mx"

P-F =-mx"= 0'mx
Do 1o xo khong thé bi nén, nén F > 0

b
mg > m'mx

X < E,-,thayg: 10
w”
(”! — -]i = 400
m

x <25 (cm)

Gia tri cuce dai cua x la A, cang thoa man bat dang trén Q’
21
Vay: A <25 (cm)
Chon dap so c. T -
on dap W |

m, = 100 (gam), m; = 500 (gam), la 16 xo khai
luong khong dang ké, ¢6 do cung k = 100 (N/m).
Bo qua luc can cua khong khi, 1ay g = 10 m/s® 1o
xo 0 trong gidi han dan hoi néu my ding yén, thi Hinh 2.17
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bién do phai bang bao nhiéu dé m, va m, cung dao dong? Chon dap so ding

a) A bat ky b) A <2 (cm) ¢c) A <25 (cm) d) Pap so6 khac.
Giai
Co6 hai luc tac dung lén m, la Q:, va P,
P, + Q, =m,a (1)
Chiéu lén tryc dao dong:
Q. - mg = mx" = —o"m,;X
m,g - Q. = o’mx

Pé m, dao dong theo m, thi Q., > 0, hay:
mg > m;0°X

X < ‘gE
)
. B 2 k
A< = ,thay 0° = ——
()] I'l'll + nl2
Ta c6 A <25 (cm)

Chon dap so c.
2.17a. Trong ca hé hinh 2.17, k, m,, m,, m; cho nhu cau 2.17, m, dinh chat m,, hoi

m,;, my, dao dong véi bién do nao thi, my con ding yén.

Chon dap so dung.

a) A <25 (cm) b) A <5 (cm) c)A <75 (cm) d) A bat ky.
Giai

Cach thu nhat: Chi ¢6 lic 1o xo b1 cang thi né mé1 kéo my lén. 8] vi tri cao

nhat cua dao dong, luc kéo nay l6n nhat. Néu luc kéo luc dai van nho hon P,

thi my khong bi nhac lén.

Gia su bién dé dao dong la A, do nén cua 16 xo ¢ vi tri can bang cua dao

dong la A/, thi ¢ vi tri cao nhat 16 xo bi cdng mot doan (A — Al))

Néu k(A - Al,) < P, thi my van dingg yén, hay kA < Py + kAl

Nhung kAl, = P, + P, nén

kA <P, +P; +P;

P.+P. +F,

k
A <75 (cm)

A<

Chon dap sé c.
Cdch thu 2: Gia su Al, 1a dd nén cha 1o xo d vi tri can biang. Theo cach chon
chiéu duong cua hinh 2.17 thi d nén tie thoi cua 1o xo la Al = Al - x
Dé my ding yén thi:
-msg - k(Aly - x) + Q3 =0
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Deé m, dinh vao san thi phai ¢c6 Q4, hay Q, > 0
mg + ki, -x)-Q,=0
myg + ki, —x) >0
P;+P,+ P, > kx
P4k +¥,
X < = — .4
k
Suy ra: A<T75cm

Chon dap so c.

2.18. Cho h¢ co nhu hinh 2.18. Trong dé, 10 xo ¢6 khoi lugng khéng dang ké, c6 do

cung k = 50 (N/m) day noi tu m; dén m, qua rong roc la day mém va khong
dan cho m, = 400 gam, m, = 100 gam. Bo qua khoi luong rong roc va ma sat
gitta rong roc va truc cua no. Khi hé dao dong diéu hoa véi bién do A = 5 (ecm),
thi ap luc cue dai ma rong roc de lén truc cua né la bao nhiéu?

Chon dap so dung:

a) Qu. = 12 (N) b) Qua = 10 (N) ¢) Qo = 6V2 (N)  d) Ddp s6 khadc.

a A =2 (cm) b) A, = 1,5 (cm) = W
c A =169 (cm) d) Dap s6 khac. 3 v

Giai
* Luc cang tuce thoi cua sgi day, tinh tir phuong trinh dong luc.
P, - T, = mx” = —o’m;x
T, = P, + o’m;x = m,(g + 0°x) N
i 1. . 1 , 1'8 * ! a ‘ K m; +
Luc cang cuc dai cua T, dong thoi cang la lue 4 pmrrre \

4
cang cuc dai cua T,. Goi chung la T,,.. A ) 'i?
Thi T = My(g + 0°A) :
k "
Trong d6 ©’= ———— =100 -5
m, +m, P1
Tuis = 0410 + 5] = 6 {N) Hinh 2.18

* Tong hop cua hai lue cang bang nhau va vuéng géc nhau, c6 so tri bang ap
luc ma rong roc de lén truc cua né.

Vay Qmax = V2 .Trax = 62 (N)

Chon dap so C.

. Cho hé co nhu hinh 219, 16 xo ¢6 khéi lugng khong dang ké, cé

k = 100 (N/m) cac vat c6 khoi lugng m = 250 (gam), m, = 100 (gam) m,
chuyén dong thang déu (do bo qua ma sat) dén va cham xuyén tam véi m,
sau va cham chung ¢6 cung van téc va nén 1o xo mot doan A/, = 2 (cm). Sau
d6, m dao dong vdi bién dé nao sau day:

my

Hinh 2.19
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Giai
Chu y

* Van toc sau va cham la van toc cuc dai cua dao dong, cua (m + m,;) trong
1 s
5 chu ky dau

* Sau d6 m, r&i m ngay lic ra dén vi tri cin bang, do m bi 1o xo ham, m, th
chuyén dong deu.

* Van toc cua m lic m, roi tai vi tri can badng van bang van toc ngay sau v:
cham mém

Theo dinh ludt bao toan co nang (dp dung cho giai doan sau va cham)

%(ml + my)V* = h;—kAlj

V = c_'\l“. —'-—k—
\m, +m,

V6i dao dong cua riéng m, thi: V = 0,. A,

= e&[“- "_l“"""— i Jg
\m, +m, VK
= -"\111 J:"IB'!_'—
m1 2 m”

Thay s6, Al; = 2 (em), m, = 0,25, m, = 0,1 ta dugec A, = 1,69 (cm)
Chon dép sé c.

2.20. Cho hé co nhu hinh 2.20. Trong dé k = 50 (N/m) m, = 200 (gam), m, = 300 (gam)
Khi m, dang can bang ta tha m, tu d¢ cao h (so v4i my). Sau va cham m,
dinh chat m;, ca hai dao dong véi bién dop A = 10 (cm). Tinh dé cao h? Chon
dap s6 ding

a)h=02625(m) b h=25(em) ¢ h=0,2526(m) d) Dap sé khac.
Giai

Hé hai vat m;, m, dao dong véi hai diéu kién ban dau:

<
SN
L
>
|

>
I

li do ban dau x, va van toc ban dau v,.
— Vi tri va cham cdch vi tri can bang cua dao dgng mot
P +P P P
d | = =2 _ "% = _L 20,04 (m)
oan }Kn K K T

- Van téc ban dau cua dao dong la van toc thu duge sau

va cham mém, xuyén tam la

Vo = - - \}2gh = 2\.!'20}1

m, +m, 5

Hinh 2.20
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2.21. Dao dong diéu hoa ¢6 do thi li do duoe mo ta

a) x
b) x

mn
c) x = 4cos(nt + 3 ) (cm)

- Theo dinh luat bao toan co nang:

: kA® = l kx; + : (m; + my) v,
2 2 2

-

v

suy ra A= [x2+-L

' V o°
Thay Xo| = 0,04, v, = 2~\r"r2_(_)_ﬁ = Jh
5 5

A = 0,1, ta tinh duge h = 0,2625 (m)
Vay dap so a dung.

xicm)

¢ hinh 2.21. Phuong trinh dao dong seé la

T
= 4cos(2nt + — ) (cm)

3

T
= 4cos(2nt - 5 ) (cm) ts)

d) Dap s6 khic. Hinh 2.21
Giai
- Tu do thi, taco A = 4 (cm)
A A n
—~Lact=0,%x= — > — = Acosy, ¢ = + —
"Bl Baian i

2.22.

Do luc t = 0, cosp dang tang, nén ta chon géc ¢ = — ;

*Khit = - 1—1— thi x = 0 va vat dang di vé phia duong nén pha la —g— : 'Th 86

- 1 n n '
.____:__-U)——:p—:‘—.[l]=2?[
2 12 3 6 2
Vay phuong trinh dao dong la
n
x = 4cos(2nt - 3 ) (em) . viem/s)
A
Chon dap so b. 107 }-

Dao dong diéu hoa c¢6 do thi van tée mo ta
¢ hinh 2.22. Phuong trinh dao dong la: L . stk

a) X = 10cos(nt — s ) (cm) \ -:— \
3 -5J3n

b) x

I

10cos(nt + bl ) (cm)
3 Hinh 2.22
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/

SRR 1)
c}x:2(}cos“t+ T—] (cm) d}x=20005(3t--t 21 (em).
2 3, '\2 3}'
Giai
* Tt dé thi ta c6, lict = 0, v, = -53 7,
tie Voux = 107 thi —10n.sing = -5 3 7
2n

2.23.

a)x =0,1cos(4nt + E ) (cm)
b) x = 0,1cos(4nt — 2— ) (em)

c) x = 0,2cos(4nt + -E)(cml

d) Ddp sé khac.

58

sing = — tp—EhOEIC"—
2'" 8 3

Loai ngay hai dap sé6 a va d.

* Pha ban dau la g , thoi diém dau tién ma van toée bang khong ung vai goc

ké can g ¢6 sin bang 0. D6 la géc n. Ta cé:

4 n 2n 4 T
NS =0 — = — = =), @) =
3 2

Ta loai luén dap so c.
Cuoi cung ta chon dap s6 ¢ ma khong can phai thu dé tim bién do.
Chon dap so c.
Dao dong diéu hoa c6 do thi thé nang duge mo ta ¢ hinh 2.23. Biét rang
m = 250 (gam), lic t = 0, vat dao dong dang c6 van toc am. Phuong trinh dao

dong sé la: Sty

—=>T{s)

Giai
Cdch 1: Gia su phuong trinh dao dong la x = Acos(ot + @) thi biéu thuce the
nang la W, = Ecos*(ot + ¢)
Lic t = 0, thé nang c6 biéu thuc W, = Ecos’(ot + ¢)
& i : ; . . —_ . 3
Ti do thi, cos’p = % (1). Co 4 goc thoa man la ¢ = iz— va ¢ = ¢ —‘-:E
Lic t = 0, van téc am -owAsing < 0, sinp > 0 ta loai dap so6 b, chon

n 3n
= — hoac —
" 4 4

. , 3 y
Tir d6 thi, lic t = 0 thé nang dang tang, nén ta chon goc ¢ = f Ta loai



luon ca ba dap so a, b, c.

Chon dap so d.

L I - a 4 1
Cach 2: - Lic t = 0, cos™ dang tang, vi cos™p = .
; _ X ... 3% . 3n . n . -
Trong 4 goc + . va + . Ta chon hai goc va — , voi gia thiét v, < 0 ta
' ) ' g 1

3
{‘hgnl goc
Ca ba dap s6 déu c6 pha ban dau sai. vay ta chon dap so d.
2.24. Dao dong diéu hoa c¢o do thi dong nang duge mo ta o hinh 2.24. Cho biét, lic
t = 0 vat dang o phia duong cua truc dao dong m = 500 (gam) chu ky dao

dong la 0.5 (s). Phuong trinh dao dong la:

Zn

a) X = 0,1cos(4nt - : J cm b) x = 0,1cos(4nt + 3 ) cIm
¢) x = 0,1cos(4nt + : ) cm d) Pap so khac.
Giai gWa(d)
Ta da co: 4.10 “n*
o BX 3.10 *2°]
m =095
E = 4.10 *n’ O

Bién do A cua dao dong, tinh ti biéu thue cua co nang:

K= ‘12 mw’A”. Thay s6, ta c6 A = 0,1 (m)

. 3 .
Lic t = 0, dong nang bang 4[!, Co 4 géc ¢ thoa man la ¢ = t% va

~

2n n ¥ o . . i
¢ =1 — Chon ¢ = ¢ 2 dé c6 cosg > 0. Trong hai géc nay, ta lai chon géc -

L8

n . -~ . 9 - » . I at -
—, vidong nang dang giam. Loai dugc ca hai dap so b va c.

Vay a la dap so diang.

»

II. Cac bai tap ty luan, ma két qua la cdac qui luat phai nhg,
dé€ chon nghiém cho cédc bai tap tridc nghiém
2.28. Ching t6 rang, cac co hé biéu thi trong cac hinh 2.25, tan s6 dao dong déu la

\fk
= ——
m

59



m

a 0]

Hinh 2.25a Hinh 2.25b

K
m
K K - m
Hinh 2.25¢ Hinh 2.25d Hinh 2.25¢

Ta hay nhé rang, khi con lac chi gom mot 1o xo hoat dong trong gioi han
dan hoéi. Cac day mém khong gian, rong roc c6 dinh c¢6 khéi luong khong
dang ké va khong c¢6 ma sat trong rong roc thi ta luén coi la con ldc mot lo

; k
X0, cO » = [—
m

Sau day ta chi can chung minh cho hai truong hop kho nhat.
a) Co hé hinh (2.25¢). Chon chiéu duong nhu hinh ve

Phuong trinh dong luc sé la: F + P = ma

Chiéu lén truc dao dong: F — P = mx"” (1)

Tai vi tri can bang, 10 xo bi nén A/, phuong trinh (1) cho ta:

kAl,) -P=0 (la)
Tai li do x, 10 xo bi nén Al = (Al — x), phuong trinh (1) cho ta:
k{Az(} - x’ - P = mx" . (lb}

Tu 1a, 1b ta c6: —kx = mx”

b) Co hé hinh 2.25d)
Theo chiéu duong da chon trén hinh, phuong trinh déng luc hoc cua m la:
P-=T=mx" .
Bo qua ma sat trong rong roc, bo qua khoi luong rong roc va ma sat trong
rong roc, thi luc cang soi day hai bén rong roc bang luc dan hoi cua 1o xo,
nén P - F = mx"” (2)
Tai vi tri can bang, 106 xo gian A/, ta co:

P-KkAL =0 (2a)
Tai 11 d§ x, 10 xo gian Al = Al, + x, ta lai c6:
P - k(Al; + x) = mx" (2b)

2.26. Tu 2a va 2b ta suy ra: -kx = mx"
Ching minh ring, khi con ldc 16 xo treo thdng ding, dao dong doc theo
phuong thang dimg thi thé nang cia dao dong (do su déng gép cua thé ning

i e T
trong luc va thé nang lo xo) van la -2-kx‘.
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Giai
Giia su tai vi tri can bang lo xo gian mot doan AL,
vat dang o do cao h,. Ta hay qui uéc moc cua thé
Vi tri can

1 " -
nang trong lugng, sao cho mgh, + - kal; = 0 (1) l
2 bang

(Tue la moce cua thé nang o phia trén vi tri can

kAL " )
bang sao cho h, = = — " ). Chu y rang, khong dugc

2mg

phep chon moc cho thé nang cua luc dan hoi (vi

Hinh 2.26

\l =1 -1, trong do [ va [, xac dinh don vi)
Tai vi tri can bang, ta lai ¢6 kAL, = mg (2)
“ Tong hai thé nang lic vat m o li do x la:

W, = %k{.\li. + x)° + mgth, — x)

I

ék._\[,f + ‘12 kx“ + kAl,.x + mgh, - mgx

1 5 1.
('2 kA ’J * Illghu) + x(tkAL, - mg) + 5 kx®

Tu (1) va (2), cac tong trong dau méc déu bang 0, nén: W, = %kxz
2.27. Cho co hé nhu hinh 2.27. Rong roc déng c6 khéi

luong khong dang ké. Lo xo c¢6 khéi lugng bang 0, K

do cung la k = 100 N/m

Cac day meém, khong dan m = 100 gam. Luac t = 0, tha

m tu trang thai lo xo chua bién dang. Tim bién do A va

: : : J m
tan so o cua dao dong.

Giai 777”7
1. Tyim o, ta chu y hai dac trung sau day: S Sy
“ Dac trung dong luc: luc cang soi day phia trén vat m chinh la lue dan héi
cua hé, chi bang mét nua luc dan hoi cua chinh 16 xo.
“ Dac trung dong hoc: Khi 16 xo gian mot doan Al thi d¢ gian cua hé la 2A/
(tue la diém treo soi m dich mot doan 2A/)
Tu hai dace trung trén, ta co:

|

km.z.\! = k.‘.\l

2
kld =

= |

Hé lo xo va rong roc dong duge goi 13 mot 10 xo ¢6 do cing kg nén
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_Jk, |k
) \'I m \'f‘“lm
Thay k = 100
m=0,1,tacé v =510
2. Tim bién do: Tai vi tri can bang cua dao dong 16 xo gian mot doan
2P 2mg
k k.

()

Aly =

Tai Ii do x cua m, 1o xo gian mot doan A/, v6i Al = (A, + :2}, Lac tha vat,

vat c¢6 li do6 ban dau la x,, 1o xo tu nhién nén A/ = 0
Ta co: 0=Al+ X hay x, = -2Al, = - ol |

2 k
Thay s6, véim = 0,1, g = 10, k = 100
Ta c6: Xo = —4 (cm)
Cung vdi1 v, = 0 ta xac dinh dugc A =4 c¢m
lo = 5J10 rad/s

Tém lai:
' ]lA - 4 (cm)

Ghi nho:  ky = A LW = —

2.28.

1. Trong hinh 2.28a, cdc day mém khong gian rong roc dong cé khaoi luong
khong dang ké. Cac 1o xo c6 khoi lugng khong dang ké c6 do cing la k, va k..
Bo qua moi luc ma sat. Tim d¢ cing tuong duong K cua hé.

2. Trong hinh (2.28b). K, = 100 N/m, K, = 150 N/m thanh AB luén nam ngang,
c6 khoi luong khong dang ké

a) Xac dinh vi tri diém treo C cua vat m.

b) Tim d§ cung tuong duong cua hé.

Hinh 2.28a . Hinh 2.28b
Giai

5 1
1. Pat trung dong luc: luc dan héi cia hai 1o xo luén bang nhau va bang > luc dan
hoi cua hé 16 xo rong roc, F = 2F, = 2F, (1) (Xem h.1.27a).
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Dat truong dong luc: khi 1o xo K, gian V, lo xo K. gian \/, thi hé lo xo gian .\ vai

2N = Al + AL (2)
hay N = P' : My = [‘, . Ay = P. (la)
K 2K, 2F,

Thay (la) vao (2)
2F ¥ F 2 1 x 1
K 2K, 2K, K 2K, 2K,
h= ot (3)
K, + K,

2. a) AB luon nam ngang nén khi m dao dong thi do bién dang cua 1o xo 1, 1o
x0 2, he lo xo luén bang nhau.
beé thanh AB khong quay thi tong hop cua hai lue dan hoi ¢6 gia qua C. Vay C
la diém chia trong doan AB theo mot ti so, ti nghich véi hai luc
CA _ F, s K, - 15
CB F, K,
b) Tacé: KAl = K Al + KyAl,; v6i Al = Al = Al
Thi K=K, +K,
Vay hai 1o xo nay ghép song song.
2.29. Trong hé ¢6 hinh 2.29. Cac lo xo va day mém déu c6 phuong thang ding. Bo
qua khoi lugng rong roc va cac 16 xo. B6 qua ma sat. Tim d§ cing tuong
duong K cua hé

Giai
a) Dac trung dong luc: ky hiéu F la luc dan hoi cua hé 1o xo.
(f day n6 la lue cang day treo m. F,, F, la luc dan héi cua K,
cac 1o xo, ta luén c6 F = F, = —l;—i (1)
bat trung dong luc: khi 1o xo K, gian Al,, 16 xo K, gian K.
\/, thi hé 16 xo gian Al véi Al = Al, + 2Al, (2)
Goi K la do cung tuong duong cua hé, tu (1) ta c6 Hinh 2.29
F F 2F
\! = —, Al, = —, Al; = — . Thay vao (2)
R Tl b i
P E .
K K, K,
| .
K K, K,
K= _BaKs
4K, + K,



2.30. Con lac don c6 diém treo c6 dinh, dao dong tu do, do bo qua lue can cua
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khong khi. Day treo ¢6 khéi luong khéng dang ké c6 chiéu dao / khong doi
Vat c6 kich thudc nho, ¢6 khoi lugng m. Ta nang con ldc dé¢ no lech khoi
phuong thang dimg mot gée «, < 90" va tha nhe.

a) Tim biéu thuc cua van toc tic thoi khi goc lech cua sagi day, so vdi phuong
thang dung la «.

b) Tim biéu thic cua luc cang soi day tai vi tri c6 goc léch «.

¢) Tim téng hop luc tac dung lén m tai vi tri cao nhat va tai vi tri thap nhat.

Giai

a) Gia su A la vi tri cao nhat, B la vi tri bat ky, O la
vi tri thap nhat. Chon moc thé nang ¢ vi tri thap
nhat cia m. (chon diém I la hay nhat, nhung
ngudi ta hay chon O).

Ap dung dinh luat bao toan co nang cho 0
diém A va diém B bat ky. Fy = Ey S

2
, do U1 — cosa,) va (1 — cosa) la do

mgl(1l — cosa;) = mgl(1l — cosa) + s

cao cua A va B.
mv”’
Suy ra: & = mgl(cosu — cosay)

v e \/2g£(cosu—cosct',) (1)

b) Tai B, m chiu tac dung cua hai lue la trong luc P+ T = ma, véi a la ga toc
toan phan, gom gia téc huéng tam va gia téc tiép tuyén. Chiéu phuong trinh
vecto lén ban kinh, (¢6 chiéu duong vao tam):

2
-Pcosa + T=F, = ...

l

2

Vay luc cang T = Pcosa +

Thay v tu (1), ta ¢
T = mg(3cosa — 2cosay) (2)
c¢) *) Tai diém cao nhat, vat chua c6 van téc nén khong c6 luc huéng tam, tonz hap
hai luc la F =P + T chiéu téng vects nay lén ban kinh, chidu duong vio tam:
F,=-Pcosa;+ T =0
Chiéu lén tiép tuyén qui dao tron
F, = -Psinq,

Luc tong hop F = JF!+F? = Psinaq, (3)



) Tar vitm thap nhat: Hai lue cung phuong nguoe chiéu la lue cang soi day T, trong
. \ e a2 y - WL
lue P eo tong hap la lue huong tam. Vay tai vi tri thap nhat F,. = F, = 1 g

Co the lay v tu (1) véi a = 0, hoace suy tu dinh luat bao toan co nang E, = E,

N | —_ mv
[a giar theo cach tha hai: mgl(l - cosu.) = 2
: 2 mv, 2
M= —. s = = mgl(l - cosay)
[ 2 [
Tai vi tr1 thap nhat:  F,, = 2mg(1 - cos«,) (4)

Cic ket qua (1), (2), (3), (4) khong can phai chimg minh lae lam bai tap trac nghiem.
2.31. Trong bai tap 2.30. Cho van téc ban dau v, tai vi tri thap nhat, cho/, m, g
a) Tium van toe tue thoi lue ¢é goe léch .
b) Tim lue cang so1 day lic co goc léch .
¢) Tim cuc tiéu cua luc cang sgi day.
Giai
a) Ap dung dinh luat bao toan co nang cho hai diém gom diém thap nhat O va

diem A bat ky (hinh 2.31)

E" = E:‘\
Chon moc thé nang tai |
mv’ mv’
- mgl + e WS mglcosu
2 2 H g
mv mv;
— = —= - mgl(]l - cosu) sl
2 2 0O v,
V= \.u-v,"_ . ng(l ~cosa) (1) Hinh 2.31

b) Luc cang sui day tai A ¢6 biéu thie T = Pcosu + - 5

. , , mv,
Thay v tu (1), taco T = mgcosu + i ke 2mg(1 - cosu)

T=—" + mg(3cosa - 2) (2)

¢) Cuc tiéu cua lue cang Ung vdi cuc tiéu cua cosu tuc la ¢ vi tri cao nhat.
Ap dung dinh luat bao toan co nang cho hai diém O va B (hinh 1.30), ta c6:

van chon I 1a méc

Yo
-mgl + —% = —mgl.cosuy
VZ
Suy ra cosay =1 = —-
2g
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Thay vao cong thuc (2)

Trmn = ln_vg + nlg 3(1 ; ~_'.‘ E 2
[ | \ 2g! | -
k &
L 2
my
Ttmll =m - —L {3;
- 2l

2.32. Con lac don dao dong diéu hoa. Sgi day cé chieu dai /, khoi luong khong
dang ké. Vat m duoc coi la chat diém, c¢6 khéi lugng m. Hay tim biéu thuc
cua tong hop luc tai vi tri can bang va vi tri bién cua dao dong.

Giai
a) Tai vi tri bién: O hai bién cua dao dong m c6 van téc bang 0. Do dé, luc
huéng tam bang 0. Tong hop luc chi la luc hoi phuc, hudng vé vi tri can
bing, ¢c6 mé dun la F = kA

Trong dé k = E;—g-

mgA

Tai bién luc, tong hop la F = - ; (1

b) Tai vi tri can bang, luc hoi phuc bang 0 chi con luc huéng tam. Tong hop luc
la luc huéng tam
2 2 2
! A )
F = Fn = 'IP“;“IE}‘ = 'ln'[ ]{ . Thﬂ}’ - = %

2

Fzmg—zz—

Tai vi tri can bing, tong hop luc 1a mg. f:i: ;

2.33. Con ldc tich dién c6 day treo cach dién, c6 khoi luong khong dang ké, chiét
dai [ khong déi. Vat m, coi la chat diém, ¢6 khéoi lugng m dién tich q. Che
con ldc dao dong trong dién truong déu, c6 vectd E theo phuong thang dung
Hay viét biéu thuc cua chu ky dao dong.

Giai
Co6 hai truong hop xay ra:
a) Néu luc dién cung hudng véi trong luc, con lac d trang thai tang trong luong
Khi dé, ta thay trong luc p boi trong lugng P’ = p + [ qE | Thay gia toc roi tt
do g, bai gia toc biéu kién

g = P Chu ky dao dong la:
m

T.r - 2].[ Jj = 2n = .___l_n.[.-__ tl)
g' mg +|.qE|
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b Neu lue dien ngude chieu vai trong lue, thi con lac o trang thai giam trong
luong (neu lue dien nho hon trong luce)

Thay p bar p'=p - qE

- i )
['hay g boi g = l
m
" [ - ml
Ta ¢6 chu ky T=2n | - =2 : (2)
\ € \mg qk
¢) Neu lue dien lon hon trong lue gE > mg thi chu ki
1 =2n { 3

\qk  myg
khi do diem treo o phia duot, cac vi trr cua vat deu ¢ tréen diem treo
Chi v Cace biéu thue (1), (2), (3) coi nhu dinh luat, khong can chung minh,
lie lam bai tap trac nghiém.

2.34. Con lac don cc')-(lz':_\' cach dién, chieu dai [, khoi
luong khong dang ké, vat m duoc cot la chat
diem, khoi luong m, dién tich q. Cho con ldc
dao dong dicu hoa trong mat phang thang
dung song song vdi vecto E.

a) U vi tri can bang cua dao dong. Soi day léch so

vdi phuong thang ding mot goe B la bao nhiéu? Hinh 2.34 P p

b) Tim biéu thie cua chu ky dao dong.
Giai
a) Cho con lac dung yén, khi dé m can bang do tdac dung cua 3 luc: Trong luc P,

lue dien F | lue cang soi day T . Tiu diéu kién can bang, Ta co:

K qk
bl = = = (1)
P P
Vi tri dimg yén lie chua chuyén dong chinh la vi tri can bang cua dao dong. Vay:

b ‘ , . qE!
U vi tri can bang, soi day léch mot goéc B, véi tanp = -

b) Khi E theo phuong ngang la q duong hay am, con ldc déu ¢ trang thai tang
trong luong

"

Trong luong la  p’ Jpz (qE)

¥ . e q_\J
m \ \m /

Chu ky dao dong co6 biéu thuc

I

Gia toc biéu kien g’ (2)
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T =2 |1 (3), (g tinh tir 2))
Ve

[C6 thé tinh nhu sau:

T
T =2rn—— (4), trongdé6 T = ZH\F va tanf} = |F-l-§| |
cos[3 g P

2.35. Con ldc don ¢6 chu ky T, = 1 (s) khi ¢ trén mat dat. Cho dao dong trong
thang may dang chuyén dong véi gia toc a theo phuong thang ding. Tinh
chu ky dao dong, néu:

a) Thang lén nhanh dan déu, véila,| = 0,21 g.

b) Thang xuéng cham dan déu, vdi | a,| = 0,21 g.
¢) Thang lén cham dan déu, véila,l = 0,19 g.

¢) Thang xuéng nhanh dan déu, véila,| =0,19 g.

Giai
Trong lugng p' bang tong hop cua trong luc p va luc quan tinh F' = —ma
Trong trang thai tang, giam trong lugng, ta thay gia toc roi tu do g = r.
m

bdi gia toc biéu kién g' = —
m

Do PP=p - ma
Nén g =g - a (1)
a) Lén nhanh dan déu nén a, ngugc chiéu véi g

do dé g1'=g+a1=121g

2n =2n |——
g, 121 g 11

T|= (s)
11 11

b) Xuéng cham dan déu:
Gia toc huéng nguge v6i v nén a, nguoge chiéu véi g .

T,

Bai vay gE=g+8:,=121¢
Két qua nhu cau a
T 10

Ty = — = — (8)
1,1 11

¢) Khi lén cham dan déu, gia téc ngugce chiéu véi van toc, nén a, cung chiéu voi g

T;g' = 2N

0,81g
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Ty =2 — = — (8)
0,9 9
d) Khixuong nhanh dan déu, gia toc a, cung chiéu véi v nén cung chieu vai g.
Vay g/ =g-a,=081g
s ; 0
FTavanco: Ty = -1-—- (s)
9

2.36. Tréa tran mot chiée xe dang chuyén dong thang trén mat dudng nAm ngang
TR A T g o - P

viil gla toc a, ¢6 do lon la 1 m/s”, ¢c6 mot con lac don dang dao dong trong
nuat phang thang dung song song vdi v .

a) Con lac o trang thai tang hay giam trong luong néu n6é dang chuyén dong
nhaith dan déu? Cham dan déu.

b) Néu chu ky con ldae khi o trén mat dat la T, = 1 (s) thi chu ky lic dao dong
trér xe la bao nhiéu?

Giai
a) Khi chuyén dong trén mat duong ndm ngang a vuéng goéc v6i g nén vectd

trorg luong p’ luon bang:

p = p - ma,do p va -ma vuong goc nhau, nén: p’ = J;f + (ma)’

g =Jg°+a’ (1)
Conz thue (1) dung cho ca chuyén dong nhanh dan déu va cham dan déu.

(clhi khac nhau ¢ vi tri can bang cua dao dong). Con lac ¢ trang thai tang
trong luong.

i 20 . "
b) LAy g=10,a= —é-.wilita co

g-ﬁl3 (m/s?) = 52 - 28
6 608 128
T Lz\[@.
g 13 13
12

T = 2n \/ﬁ (s) = 0,96 (s)
13

2.37. Déng ho qua lde, duge coi nhu mot con lde don c¢6 chiéu dai tang bac nhat
theo nhiét do; hé s6 no dai la o = 2.10 *. Gia su tai mot dia diém, déng ho
chay dung o nhiét dé6 15°C. Hoi néu nhiét do la 30"C thi dong ho chay
nhiarh l1én, hay cham di, méi ngay nhanh hay cham bao nhiéu?
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Giai
- Ky hiéu T la chu ky dong hé chay ding, T’ 1a chu ky ¢ nhiét do t' = 20"C.
n la sé chi cua déng hé ding, n’ la sé chi déng hd chay sai. Ta co: " = ’11
n
(1). (Két qua do ti 1é nghich véi do 16n cua don vi do).

T=2n\[£ =2nJﬂl—+““
g g
T = 2n i[l+ut}

\ g

L & \/Il‘_‘_[_ - (1003 _ 0.99851
¢ 1+at 1,006
n' = 0,99851n < n vay dong hé chay cham di. M6i ngay cham mat mot luong
lalAn| =n -n’=0,00149n = 0,00149.24.3600 (s)
| An | = 128,74 (s).
2.38. Dong ho chay dung ¢ thanh pho A véi gia toc ¢ dé la g, = 9,8120 nvs”. Chuyén
sang thanh phé B, ¢ cung nhiét do, c6 gia téc roi tu do la g, = 9,7999 m/s”. Hoi

dong ho ¢ thanh pho B chay nhanh, hay cham méi ngay bao nhiéu giay.
Giai

Ky hiéu: n,, n, la so6 chi cua dong hd trong mot ngay ¢ hai thanh pho, ta cé

T __ M _ (B _ \F_"ff‘.'?? = 0,999383
T, " n, Vg o \9,8120

Dong hé chay cham di, do n;, < n,
Moéi ngay cham di mot lugng

'An| =n, - n, = nJ1 - 0,999383]
vdi  n, = 24.3600 (s), tacé | \n| = 53,29 (s).

2.39. Tai mét vi tri trén xich dao, dong hé chay ding ¢ mat dat c6 nhiét d¢
t, = 25'C. Pem déng ho lén cao 3,2 km, c¢6 nhiét do t, = 5'C Dong hé chay
nhanh hay cham di? Méi ngay nhanh hay cham bao nhiéu giay? Cho heé s¢
no dai u = 4.10 "K',

Giai

Biéu thire cua chu ky, phu thudc theo do cao va nhiét do la:

T=2n\/z;vd‘il=1..(l+at)
g

GM 1 (1+at)
———,taduge T = 2r(R + h) [ 2—— (1)
Benp ' e o GM

va g
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n, _ I‘ _ R Leat, _ 64{.10 | :,l,[l{.l‘-.l[l . D505
n, I R+h \1:at 6403,2 \1,0002

n, < n, chimg to dong ho chay cham di
Mo ngay cham mat  An = n, - n, = 0,0001.24.3600
| An | = 8,64 (s)

2.40. Mot con lac 1o xo ¢6 do cing K khoi luong khong dang ke, vat nang c6 khoi
luong m truot trén mat phang ngang véi hé so ma sat la u. Bo qua lue can
khong khi, vat dao dong tat dan do ma sat truot.

Chung minh rang. bien do giam theo cap so6 cong. Tim cong sai cua cap so.

neu cac so hang cua cap so la cac bién do cua cac chu ky ke tiép nhau.

Giai
Xét trong mot nua chu ky, vat truot thang wr A, dén A,
.. - . 1 : g—_—
Bién thien co nang la: \E = > KA; - 5 KA; (1)
Cong cua luc ma sat la: A = —umg (A, + A)) (2)

Theo dinh ly dong nang: AE = A
“; K[A_} - AIHAJ + A[j = —l.ll'l'lg{A] + A__J}

-2umg
K
Vé phai cua (3) la mot hang s, ching to bién do giam theo cap so cong. Néu

Suyra: \MA=A,-A = (3)

cac s0 hang cua cap so la bién do cac chu ky ké tiép nhau thi cong sai la:

d = 9AA = _ umg
K

2.41. Tong hop ba dao dong cung tan so, cung phuong, cé6 phuong trinh la:
( Sn’ T
Xj = 2(‘051'11, X, = \ﬁ COSl ot + --1 l, Xy = ['USLU“ - s ]
\ 6/ 3,
Giai
Ta ¢6 the chon ti ba cach giai khac nhau:

Cach thu nhat: dung cong thic sach giao khoa
+ Ky hléu X2 = A]zCOS({llt 4 ‘Plz} thi

A= \/Af**Ai"'?AlA!Cos{(p] J); = \j;+3+2'2‘/§["£2‘§} -1

T i‘ S:;fl_i-":;f_ S e Hye /3
1, C y t , € 9
1 e . = 2.1+J:_3[-- 3)

71



1 n
VE{} Al'.:: l,lpu: —3—
* Dao dong téng hop:

o i n) . ( )
X = X;» + X3 = sin| ot +§J + sin mt—EJ

\

AA2 = Afl + A; + 2A13.A30052—3n‘ =1, A=l

§
2
1.

tgp = 2 } =0,¢0=0
1 1
S T [
2 2
Dao dong tong hop c6 phuong trinh la: x = sinot
Cdch thu 2: (Dung gian do vecto)

Trong hinh 2-41, Ay, As, A; la ba vecto bién do cua cac dao dong x;, X, X4

A2 la téng cia Ay, A, va A la vecto bién do cua dao dong tong haop.

* Tu hinh vé, ta thay ngang: Tam giac A’
: ~ > 12
OA A, la nua tan giac déu, vi c6 goc A, " T et ey b
-3 doan A A, = —\[—5 OA, 4‘;
6 2 S >
‘AR
Vay Ap=1 :
A
©12 = n A:1
e Hinh 2.41

2n

* Hai vecto A, va A; déi xing qua truc hoanh va tao véi nhau mot géc

A=1
p=0
Dao dong tdng hgp c6 phuong trinh x = sinot.
Cach thu 3: (S dung phép chiéu vecto)
Khéng can dung hinh vé: Tu x = x; + x, + Xy
Ta dung cac vecto bién do, thi A = A, + A, + A (1)
Chiéu (1) lén truc hoanh
Acosp = Ajcosg, + A,cosp, + Ascospy

Acos; = 2.1 + [-?J \@ - 1.—;- =1 (2).

Chiéu (1) lén truc tung: Asing = A;sing; + Ausing, + Assingy
-J3 )
=

Vay {

=20+ Jgé-o-l. 0 (3)



2.42.

a)’

Tu(2)va(3)tasuyrap=0,A=1

Vay x = sinmt.

Chu v Neu tong hop ti 3 dao dong tro lén thi ta nén giai theo phuong phap tha 3.
Con lac don dao dong vai bién dé bé trong khong khi, chiu luc can ti lé
thuan voi van toc, nén c6 bién do giam dan theo cap s6 nhan.

Neéu dé dao dong tat dan, tu bién do A, = 5 em, th1 A; = 4,80298 cm.

[inh cong boi cua cap sé6 nhan.

b) Muon duy tri bién do A, = 5 (cm) thi ta phai cung cap cho con ldc mot cong

suat la bao nhiéu. Cho biét, chiéu dai/ = 1 (m), m = 100 (gam), g = 10 m/s".
Giai

a) Kv hiéu q la cong boi la A, = A q°

A, :
Vay q = i/—* . Thay s0, ta c6 q = 0,99

| £3)

b) Néu de tat dan, mot chu ky thi cong cua luc can bang bién thién cua co nang

1 o[ AZ ~ A2
Au| = = III(!}"LAl A‘J
2
Ay _ mo’ [A} - Af]
T 2T
be duy tri dao dong, ta phai cung cap cho con ldc mot cong suat la:
mo_ (A7 - A})
21

Cong suat cua luc can la: p =

p‘:-p:

2—1 , An = 0.05
J10
q = 0,99, ta cé: p' = 1,25.10° (J)

Chu v két qua nay gan dang hoi thiéu so vdi gia tri thue. Vi day la cong cua
luc ma sat duge gia dinh la dau chu ky c6 bién do A, cudi chu ky cé bién do A,.
Thuc té khi duy tri dao déng thi bién do luon bang A, > A,.

Néu ta tinh cong cua luc ma sat trong bén chu ky, roi chia cho thai gian
t = 47, thi két qua con sai nhiéu hon.

Thay s6: vt m=0,1, o = V’Tﬁ T =

I1I. Cac bai tap trdc nghiém co ban, khé va hay

2.43. Tim bién do cia mot dao dong diéu hoa; cho biét, luc vat dao dong ¢ li do la

2.44.

3 (em) thi ¢6 van toc —40n (em/s); lae ¢ 1i do 1a =4 (cm) thi ¢6 van toc 30 (em/s).
Hay chon dap sé diang:

A/ A=3(cm) B/ A =4 (cm) C/ A =5 (cm) D/ Pap so khac.

Hay viét phuong trinh, dang x = Acos(ot + ¢) cua mot dao dong dieu hoa.
Cho biét, li do bam dau la x, = - J2 (em), van toc ban dau la v, = J2 7 emvs,
chu ky dao dong bang 2 (s)
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|- ‘rl' A ‘.t \
A x =2 cos 711—4J|CIII B/ x = 2cos| nt + 1:Cm

( 8n ' ;
C/ x = 2cos| nt - ; ]. cm D/ Pap so khac.

2.45. Mot dao dong dieu hoa, ma luc t = 0 vat qua vi tri can bang va dang co van

toc am. Vat dao dong trong pham vi 8 (cm), va c6 chu ky la (s). Phuong

trinh dao dong la

n f n
A/x:4cosf4rrt——} cm B/ x = 4cos | 4at + 2_; cm
] I: n\ 1 3 Il; ¢
/%= 8(‘OS'K4."H "5 | cm D/ x = 8cos/| 4t + o | em.
9 :- |

2.46. Cho co hé nhu hinh 2.46. Bo qua luc can khong khi

) +
va luc ma sat truogt. Mat phang nghieng dung ven /
va nghieng mot goe 30" so véi phuong nam ngang.
Lo xo c6 khoi lugng khong dang ké. Vat m dang

dao dong diéu hoa. Tha vat tu trang thai lo xo Hinh 2.46

khong bién dang. Tai vi tri can bang, do gian cua

10 xo0 la 2 (em). Hay viét phuong trinh dao dong. Chon goc toa do o vi tri can
bang, chiéu duong nhu hinh vé; goc thoi gian lic qua vi tri can bang va dang
di lén. Chon dap s6 ding:

A/x=2sin[5nt,~%) cm fo:?cos(ﬁ\/i_(jt : ;J cm
C/x = 2cos(5\ﬁ6t - ;J cm D/ x = 2sin| 510t + z ] cm.
2.47. Cho co hé nhu hinh 247 Cho K, = 100 N/m, K m
|
K, = 150 N/m. Lic t = 0, ta git vat ¢ vi tri Y mrsssssss~t] X
ma ca hai 10 xo cung bi bién dang 5 em. Tha MWW
nhe cho m dao dong, thi bién do dao dong se K.
c6 gia tri nao sau day: Hinh 2.47
A/A =5 (cm) B/A=1(cm)
C/A =1 (cm) hoac A = 5 (cm) D/ A =25 (cm).

2.48. Gia su, trong hinh 247; lic t = 0, 16 xo K, bi cang 4 (cm), 10 xo K, b1 cang 6 (cm).
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ta tha nhe cho m dao dong. Cho m = 100 (gam). Chon goc toa do tai vi tn
can bang, chiéu duong nhu hinh ve. Hay viét phuong trinh dao dong, dang
x = Acos(wt + @). Chon dap sé dung:

A/ x
C/ x

5,2co0s(50t + ) (em) B/ x = -52c0s(50nt — n) cm
5,2c0s50nt (cm) D/ Dap so khac.



2.49.

2.50.

\iet phuong trinh dao dong cua mét dao dong dieu hoa. Biét rang, luc t = 0

vat cach vi tri can bang 1 (em), dang ¢6 van toc 103 n (em/s) va gia toc

a = -1 (m/s”). Chon dip so6 dung nhat.
. n | 2m )
A/ x = 2sin| 10nt cm B/ x = 2cos| 10nt ‘cm
\ 6 \ 3 /
% | 2:‘( \f - : 2 s
C/ x = 2cos| 10nt + : ‘cm D/ Ca A, B va C déu sai.

Cho co hé nhu hinh vé 250, Lo xo ¢6 khoi luong khong dang ké, ¢6 truc
thang dung. phia dudi c6 dinh, phia trén gan vao dia can cé6 khoi lugng

m. = 50 tgam), tha nhe m, lén m. cho hé dao déong
Viet phuong trinh dao dong dang x = Acos(wt + @) KA .
Chon goc toa do ¢ vi tri can bang, chiéu duong m,
o) : 4
nhu hinh vé, goc thoi gian khi lo xo bi nén K
6 (cm) va dia can dang di lén. Lay g = 10 m/s*
Chon dap so dung
- ( 2n Hinh 2.50
A/ x = Beos| 10t + -~ cm B/ x = 8cos| 10t + 3 J cm
. - 2n ) 2n
C/ x = 8cos| 10t - 3 cm D/x = GCOS[IOt - ﬂg—\l cm.

2.51. Cho co hé nhu hinh (2.51). Lo xo ¢6 khoi lugng khong dang ké c6 d¢ cung la

K = 50 N/m. Cac vat m, m, chuyén dong khong ma sat doc theo truc 1o xo,
voi m = 125 (gam), m, = 25 (gam) vat m, dén va cham khong dan hoi vé1 m
(ngay sau va cham, hai vat co cung van toc), véi van téc ban dau cua m, la
v, = 1.2 m/s. chon chiéu duong tir trong ra ngoai, vi tri can bang la goc toa
dg, goe thoi gian la lae m, roi khoi m, hay viét phuong trinh dao dgng, dang

x = Acos(ot + @)

P m
Chon dap so dung: 2 K
A/ x = 0,01cos20t (cm) ﬁ : Qm{,
B/ x = cns[ 20t + %) (cm) Hinh 2.51
C/ x = 0.02co0s(20t + n) (cm) Dlx = 0.0lms'j 20t - —;] (cm).
" K
2.52. Cho co hé nhu hinh 2.52 cac day déu mém, khong gian,
co phuong thang ding. Bo qua khoi luong rong roc va
ma sat trong rong roc. Lo xo c¢6 khoi luong khong dang T *
ké. Cho m dao dong diéu hoa theo phuong thang ding -
thi tan so goc cua dao dong sé la:
; e Hinh 2.52
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Al v = \[k— B/ o= ?-]'_‘ Clw=2 i D/ o

m m m

1 [k
2 \m

2.53. Trong gia thiéet cua bai 2.52, néu ta cho thém: k = 25 (N/m), m = 250 (gam), tha
m tif trang thai 10 xo chua bién dang, cac day thang ding. Chon goc thoi gian

2.54

2.55

2.56

2.57

2.58

2.59. Mot dao dong diéu hoa cé biéu thice gia téc la x”’ = 10nzcos[nt~ g
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lac vat qua vi tri can bang va dang di 1én. Goéc toa d¢ la vi tri can bang, chiéu
duong nhu hinh vé thi phuong trinh dao dong sé la biéu thic nao sau day:

%

A/ x = 2,55in20t (cm) B/ x = 2,5cis[20t - gJ

C/ x

cm

10s1in20t (cm) D/ Ca A va B déu dung.

. Mot dao dong diéu hoa cé6 phuong trinh la x = 4cos(2nt + n) (cm). Ké tur luc
t = 0, vat qua vi tri can bang lan thi 9 vao lic nao? Chon dap so ding:

A/t=4(s) B/t =4,25 (s) Clt =861(8) D/ t

= 6,5 (s).

. Tim tan s6 ® cua mot dao dong dieu hoa. Cho biét, thoi gian ngan nhat ma

vat dao dong di tu vi tri ¢6 1i do x; = ‘3 dén vi tri ¢6 i do

A/w=4nrad/s B/ w = 2n rad/s C/lo= ?—SE rad/s

A

Xz = 3 l;‘l

2

L
12

(S)

D/ w = 6n rad/s.

. Mot dao dong diéu hoa c6 phuong trinh la x = 4sin[4:tt - —;-] em. Ké tir lic

t = 0, thoi diém dau tién ma vat trd lai vi tri ban dau la:
A/t=-—1—(5) B/t=g(8} C/t:}—{sl
12 3 3

. Mot dao dong diéu hoa cé6 phuong trinh x = 2005[2nt - E

LS

D/t =)

6

(S8).

| (em). Ké tu luc

t = 0, lan thad 2008 ma vat qua vi tri x = -1, va dang ¢6 van toc am la:

A/t = 2008.67 (s) B/t = 2008,33 (s)
C/t = 1003,67 (s) D/t = 2007,67 (s).

. Mot dao dong diéu hoa c6 phuong trinh la x = Asin(ot + ¢). Biét rang, cac

thoi diém ma t = % (s), k € Z, thi dong nang bang thé nang (chon moc the

nang tai vi tri can bang). Tan s6 va pha ban dau cua dao dong sé la:

A/m=4n.tp=i—:— B/m:Bn,tp:i%
C/ Ca A va B déu ding D/(:):BT{,Lp:i-z—.

Trong cac nhan dinh sau day, nhan dinh nao ding nhat.

] cm/s”



A/ Lue t = 0, vat dao dong qua vi tri can bang véi van toc duong.
B/ Luc t = 0, vat qua vi tri can bang vdi van tée am.

'/ Lue t = 0, vat ¢ bién duong.

[) Luct = 0, vat ¢ bién am.

2.60. Co mot 1o xo do cing k, khoi lugng khong dang ké va hai vat nang c6 kich
thude nho duoc coi la chat diém la m, va m,
Gan m, vao 1o xo thi chu ki riéng cua con lac la T, = 3 (s). Gdn m. vao 1o xo
thi chu kv riéng 1a T, = 4 (s) nén ta gin moét khéi luong khac m = m, - m,
thi chu ky riéng cua con lac sé la:
ANT=1(s) B/IT=17Is) C/T=5(s) D/T= 7 (s)

2.61. Co mot qua cau nho co6 khoi lugng m va hat 1o xo co khéi luong khong dang
ké, c6 d¢ cung la K, K,
Con lac 1o xo, tao thanh tu vat m va hai 1o xo trén ghép néi tiép, cé tan so
rieng la o = 10 (rad/s). Con ldc 16 xo0, duoe tao thanh ti vat m va hai lo xo
trén ghép song song, ¢6 tan sé riéng la o = 152 (rad/s). H6i néu con ldc
duoc tao thanh tu vat m va mot 1o xo K, ¢é tan so riéng la bao nhiéu. Hay

chon dap so dang nhat.

A o, = 56 rad/s B/w, =5 V12 (rad/s)
C/ w, = 15 rad/s D/ Két qua khac.

2.62. Con lac don dao dong diéu hoa v6i chu ky T, = 3 (s) khi soi day treo cé6 chieu
dai /,, véi chu ky T, = 4 (s) khi day treo ¢6 chiéu dai /,. Hoi chu ky con lac
don dao dong diéu hoa la bao nhiéu, néu chiéu dai sgi day la [ = [, - [,. Chon
dap an ding nhat
A/T =1 (s) B/T =24 (s) C/T=5I(s) D/T = V7 (s).

2.63. Trong co hé duge moé ta bdi hinh 2.63, cac day néi déu mém,
khong gian, luén c6 phuong thang ding. Rong roc cé khai
luong khong dang ké, va khong c6 ma sat vdi truc quay. Lo xo
c6 khoi lugng khong dang ké, ¢6 do cing K. Vat m duge coi
nhu chat diem. Tha vat tu trang thai cac day déu thang dung,
10 xo chua bién dang, thi vat dao dong vdi bién do A = 2 (em).
Chu ky dao dong cua vat se la bao nhiéu
A/ Khong tinh duoe vi chu ky dao dong khong phu thude

vao bién do. l &
B/T = 0,28 (s) on
C/T = 0,56 (s)
D/T = 0,30 (s).

Chon dap an dung nhat. Hinh 2.63
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2.64. Trong co hé hinh 2.64 hai lo xo ¢6 khoi luong khong

dang ke, co cac do cing la K, = 100 N/m. K, = 150 N/m.

Vat m dang dao dong diéu hoa. Tim tan s6 o cua dao ™

dong. cho biét tai vi tri can bang ca hai 16 xo cung bi m

bién dang mot luong nhu nhau, bang 5 (em). Nhan xét

nao sau day la dung: K.

A/ Tai vi tri can bang co hai lo xo cung bi nén.

B/ Tai vi tri can bang, ca hai cung bi cang. Hinh 2.64

C/ Tai vi tri can bang, lo xo dudi bi cang, 1o xo trén bi nen.
D/ Hai nhan xét B va C déu sai, nhan xét A dung nhung chua du

2.65. Trong co hé hinh 2.64. Tan so dao dong cua m la:

Alow =10 »"T(j rad/s B/ v =2J5 rad/s
C/ Ca A va B deu dung D/ Két qua khic.

2.66. Trong co hé cho o0 hinh 2.66. Cac 1o xo ¢6 khoi luong khong dang keé, co do

cung la K, = 100 N/m, K, = 25 N/m.

Cac day mém, thang dung, khong gian. Vat m co kich
thuge nho, c¢6 khéi luong m = 100 (gam). Tha m tu
trang thai 16 xo tu nhién thi m dao dong diéu hoa theo
phuong thang ding. Khi tinh dén doé bién dang cua moi
10 xo0, cua hé 1o xo va rong roc dong tai vi tri can biang,

m
két luan nao sau day la sai:

A/ Al, = 2 (em)

B/ Al, = 4 (em) Hinh 2.66

C/ Al = 7 (em) (Al la dich chuyén cua m tu vi tri tha dén vi tri can bang, dugc
coi la d¢ gian cua lo xo, tuong duong vai hé hai lo xo va rong roc o trén)
D/ Al = 8,0 (em).

2.67. Trong bai 2.66, chon goc toa do la vi tri can bang, chiéu duong nhu hinh ve

2.66. Goc thoi gian la lae tha vat, thi phuong trinh dao dong cua m la:

Al x = 83in£5\/5t - g-J (cm) B/ x = 0.08cos(5v"51 1) (em)

C/ x = 0,02cos(10t + 7n) (cm) D/ Ca A va B déu dung.
Hay chon dap an sai.

2.68. Con lac 1o xo treo thang ding va dang dao dong diéu hoa theo phuong thang

78

ding. Trong lic dao déng, luc dan héi cuc dai cua lo xo la
2,5 (N) va lue héi phuc cue dai la 0,5 (N). Co nang toan phan bang 10 ° (J)
(chon méc thé nang ¢ vi tri can bang, lay n° = 10, g = 10 (n/s*) chu ky dao
dong la:



2.69.

AT = 0.5 (s) B/T = z (s)
T

C/T =088 D/ Chua du gia thiét dé tinh T

Trong hinh 2.29. A la vi tr1 cao nhat cua m, O la vi tri thap nhat, B la vi tri

phan xa. Cho co hé nhu hinh 2.69, trong do, «, = 4.10 ' (rad)
B =210 " (rad)
[ =1 (m). Lay n' = 10, g = 10 (m/s°)
Cho rang khi m va cham véi mat phang IB thi
vin toe khong thay déi dé 16n, nhung nguoc chiéu
vl van toc dau. Tim chu ky dao dong cua m.
Chon dap s6 ding nhat:

AT = 3(s) B/T=15(s)
C/T= (‘ (s) D/'T= j (s). Hinh 2.69
; ;

2.70. Con lac don dao dong diéu hoa, ¢6 diém treo co dinh. Néu biét khoi lugng vat

m = 100 (gam), luc cang soi day lic o vi tri can bang cua dao dong la 1.0025 (N),
thi co nang toan phan cua dao dong la bao nhiéu. (Chon moc thé nang o vi tri
can bang, chu ki la 2 (s), g = 10 (m/s®), n° = 10).

Chon dap so6 dung:

A/E=2510"'W)) B/E=0,00125)) C/E=510"(J)y D/ Dap s6 khac.

2.71. Mot dao dong dieu hoa cé phuong trinh la x = 2cos[10t ‘ ZJ Ké tu luct = 0,

khi vat da dich duge mét doan dusng la 2v2 (em) né c6 li dé va van toc
bang bao nhiéu? Chon dap so diung:

Al % = —- Jé (ecm), v=10 \/ﬁ (cm/s). B/ x = \@ (em), v = -10 V:_; tenmy/s).
C/x=-v2 (em), v=-10J2 (cnvs). D/ Pap so khac.

2.72. Cho co h¢é nhu hinh 2.72. Bo qua ma sat, luc can khong khi va khoi lugng la

2.73.

X.. Tac dung vao m mot luc F., khong doi theo thoi gian. Khi m chuyvén dong
o xo gian cuc dai la V., = 4 (cm)

Phat biéu nao sau day la:

A/ Khi Al = 4 (cm), ¢6 su can bang lue tac dung lén m. .

B/ Vat m khong dao dong. § z F.

C/Vat m dao dong vai bien do 2 (em).
Hinh 2.72

D/ Vat m dao dong vai bién do 4 (em).
Mot lo xo co do cung K khoi lugng khong dang ké, phia trén gan co dinh,
phia dudi tro mot vat m, dao dong dieu hoa doce theo true thang dung cua lo

x0 vai bien do A Day treo mem khong gian co khor luong khong dang ke.
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Liic dao dong, luc dan hoi cuc tiéu cua 1o xo sé la:
Al Fopin =10 B/ Frnin = Ki(Al - A)
C/ Foin = L(A - Al) D/ Ca A, B, C déu sai.
Hay chi phat biéu dung nhat
2.74. Mot chat diém tham gia dong thai hai dao dong cung phuong la:

= ; 4n
X; = V3 cosmt (em); x, = 2sin(ot + 5 ) (em)

Dao dong tong hop c6 phuong trinh la:

, n :
A/ x = sin(ot + 5 ) lem) B/ x = —sinnt (ecm)

n . n
C/ x = cos(ot + 2— ) (cm) D/ x = sin(wt - E ) cm.

2.75. Khi téng hop ba dao dong cung phuong cung chu ki, ¢6 bién do va pha ban dau
la: A, =2(em), ¢; =0, A, = \/5 (ecm), ¢, = ;_T; » Az = 1 (cm), 93 = 'Jg . Ta c6 bién
do dao dong tong hop la:

A/ A =3 (cm) B/A=2V2 (cm)
C/A =33 (cm) D/A = 23 (cm)

2.76. Dao dong diéu hoa ¢6 i do duoc biéu dién ¢ hinh 2.76. Biéu thie cua van toc

tuc thoi sé la

x(em)

n
A/ v = 4dncos(2nt + 6 ) (cm/s)

B/ v = 4nsin2nt (ecm/s)

C/ v = 4sin(2nt + g ) (em/s) t(s)

D/ v

+4nsin(2nt — E ) (emv/'s).
3 Hinh 2.76
2.77. Dao dong diéu hoa ¢6 dé thi van téoc nhu

hinh 2.77 la dao dong c6 phuong trinh la: x(cm/s)
Y
A/ x = 5sin(2t — =) (cm) 104-..
6 53
B/ x = 5cos(2t - 2 ) (em) /
6 { > t(s)
C/ x = 5sin(2t + ; ) (em) 6
-10
D/ x = 5cos(2t + %) (cm) Hinh 2.77
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2.78.

2.79.

2.80.

2.81.

Dao dong diéu hoa c¢6 dong nang tuc thoi wy(J)

duge mo ta o hinh 2.78 ¢6 bién do la: *
A/A =258 (ecm) 4.10 ¢

[ s o ]
B/ A =2 (cm) 910 X
C/A =5 (cm) :
D/ Két qua khac. ol L > t(s)
Phuong trinh dao dong cua dao dong mo ta o 16
hinh 2,78 la phuong trinh nao sau day: Hinh 2.78

3n

A/ x = Bsin(4nt ) (cm) B/ x

: n
2,5s1n(4nt + Z ) (cm)

C/ x

n 3n
Scos(4nt + 4 ) (cm) D/ x = 5cos(4nt - -4— ) (cm).

Biet rang luct = 0, vat dang c6 li do x, > 0
Cho co hé nhu hinh 2.80. Lo xo ¢6 khéi luong khong dang ké,
¢o do cung k = 100 (N/m), m, = 250 (gam), m, = 100 (gam). Hé K

dang can bang ta dot day noi gita m; va m,. Tim van toc cuc

dai cua m, khi dao dong. -
Chon dap so dung

A Vo = 2 9/s) B/ vinax = 1 (M/s) -
C! Vaux =02 (m/s) DY Vs =2 (cmi/B). Hinh 2.80

Trong co hé hinh 2.80. Cac gia tri K, m;, m;, cho nhu bai 2.80 m,, m, dang
dao dong v6i bién do Ay, = 2 (em), thi tai vi tri thap nhat, m, bi tujt giay. Sau
dé chi c6 m, dao dong. Cho biét 1o xo c6 chiéu dai tu nhién la 50 (cm). Tim chiéu
dai nho nhat cua 1o xo khi chi con m, dao dong. Chon dap s6 ding.

A/l = 49,5 (em) B/l = 47 (cm)

C/l,, = 50,5 (cm) D/ Ly, = 48 (cm).

2.82 Trong co hé 2.82, cac gia tri cho nhu bai 2.80. m;, m, dang dao dong diéu hoa

2.83

theo phuong thang ding, thi lic qua vi tri can bang, day néi dén m, bi tudt.
Cho biét co nang toan phan cua dao dong ban dau (cia m; va m, la
E, = 2,1.10 ¢ (néu ta chon méc thé nang ¢ vi tri can bang). Tim bién do dao
dong cua my, sau lic m, ra khoi hé.

Chon dap s6 dung. . @ml
A/ A, = 1,5 (em) B/ A, =2 (cm) h
C/ A, = 2,5 (cm) D/ Két qua khac. " my

Cho co hé nhu hinh 2.83. Trong d6, 16 xo c6 khéi lugng
khong dang ké c6 do cing la K = 62,5 (N/m). m; = 100 gam

m, = 516 (kg). Hé dang can biang thi tha m, tir d cao h so Hinh 2.83
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2.84.

vdi m,. Sau va cham hoan toan dan hoi, nguoi ta hung va dua m, ra cho m
dao dong. Cho biét bién do dao dong cua m, la A, = 2 (em). Tinh do cao h?
Chon dap so dung

A/h =5 (cm) B/h=25(m) C/h=50(cm) D. Mot dap so khac.
Trong hinh 2.83. Cho m, = 100 (gam), K = 62,5 (N/m) lo xo co khoi luong
khong dang ké. Méi han gitta 1o xo va san chi chiu duge luc kéo lén tor da la
F, = 5,25 (N). Hoi m, chi c6 thé dao dong vdi bién do A ldn nhat la bac
nhiéu? Chon dap s6 dung.

Al A, =5 (em) B/ A,.x = 10 (ecm)
E R = ——1—- (m) D/ Két qua khac.
62,5
2.85. Con lac don c6 chiéu dai / = 1 (m), treo mot qua cau I

nho ¢6 khéi lugng m = 0,1 (kg). Nang con ldc 1én dén
goéc léch o, = 0,02 (rad) va tha nhe cho dao dong.
Dén vi tri thang ding soi day cang va cham vdi dinh
¢ vi tri H, vdi IH = 75 (em). Hoi sau khi cham dinh,
vat m tiép tuc chuyén dong thi co6 éc’m léch cuc dai la

bao nhiéu? Lay g = 10 m/s”. Chon ddap an ding.

Hinh 2.85

o
Al a, = 2a B/ a, = =
1 J2
Clay = V2 a D/ Ca A, B, C déu sai.
2.86. Trong bai 2.85, khi m chuyén dong thi luc cang soi day o luce dai la:
A/T, = mg B/T,=mg+ 4v!
C/Ty=mg + EVI— D/ Dap so khac.
2.87. Trong bai 2.85, chu ki dao dong cua m la:
A/T=1,5(s) B/T =3 (s)
C/'T=201(8) D/ Két qua A chi ding néu lay 77 = 10.

2.88. Dong ho qua ldc duge xem nhu con ldc don ma day treo co chiéu dai khong
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doéi, hoat dong trén mat dat (h = 0). Nhan dinh nao sau day la dung

A/ U xich dao chay nhanh hon ¢ hai cuc.

B/ U hai cuc, chay nhanh hon g xich dao.

C/ Do o trén mat dat cung mot do cao h. néu khong ké dén su no dar cua
day, thi ¢ xich dao va hai cuc, chay nhu nhau

DD/ Ca ba nhan xét cung sai.



2.89.

2.90.

2.91.

2.92.

2.93.

2.94.

Con ac don co day treo cach dién. qua cau tich dién g c6 khoi lugng m, hoat
dong trong dién truong deu. Gia su chu ki riéng la T, khi khong c¢é dién
traong. Nhan xét nao sau day la dung.
A/ Nou E ¢6 phuong nam ngang thi T < T,
B/ Néu E thang ding thi T > T,
('/ N*u E thang ding thi 1" < T
D/ Cr A, B, C déu khong day du.
’hat biéu nao sau day la dung nhat,
A/ 1)1 dong duy tri ¢o6 cac trang thai bién doi theo thoi gian boi ham diéu hoa.
B/ Dao dong tu do (trong moi truong khong co ma sat, khong ¢6 luc can cua
o1 truong) ¢o hh do bien doi theo thoi gian bor ham sin hoac cosin.
C/ ['ao dong dieu hoa co dong nang, thé nang bién doi theo thai gian boi
Fam dieu hoa.
D/ Ca A, B, C déu sai.
Chor phat biéu dung nhat.
A/ ['ao dong tat dan la dao dong tuan hoan.
B/ Chu ki dao dong tat dan, duge xem la khoang thoi gian can thiét dé vat
thue hién duge mot dao dong toan phan.
C/ Chu ki dao dong tat dan la khoang thai gian ngdn nhat dé trang thai dao
¢ong lap lai.
D/ Ca A, B, C déu dung.
Phat biéu nao dung, khi ban vé dao dong diéu hoa
A/ khi i do tang thi thé nang tang.
B/ khi thé nang cuc dai thi li do cuc dai.
C/ khi I do bang 0 thi dong nang cuc dai.
D/ Ca A, B, C déu dung.
Pha: biéu nao chinh xac nhat:
A/ Tong hgp cdc ngoai lue 1én vat m trong dao dong diéu hoa luon bang 0,
<hi vat ¢ vi tri can bang cua dao dong.
B/ Tong hgp cac ngoai luc tiac dung lén vat dao dong trong con lic 1o xo,
»ang 0, khi vat & vi tri can bang.
C/ Tong hap lic tdac dung lén vat dao dong diéu hoa la luc héi phuc.
D/ Ca ba phat biéu A, B, C déu khong chinh xac.
Con lac don dang dao dong cudng bic. Khi ban vé cdc luc tac dung lén vat
daodong m, nhan xét nao sau day la ding nhat
A/ Ngoai lue chi la lue eudng bue
13/ Ngoai lue la lue hoi phue, duge sinh ra tir lue cang soi day treo va trong luc.
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C/ Ngoai luc c6 ca lue can cua moi truong, chinh lue nay quyet dinh tinh
nhon cua cong hudng.
D/ Cac ngoai luc gom ca cac lue trong A, B, C nhung luc cugng buc la dac
trung riéng cua loai dao dong nay.
2.95. Khi ban vé thé nang cua dao dong diéu hoa, phat biéu nao sau day la chinh
xac nhat

A/ Thé nang cua con lac 1o xo la lkx2 néu chon moe dé tinh thé nang cua
trong luc tai vi tri can bang.

B/ Thé néng cua con ldc don cang ¢6 dang %kx2 néu chon méc thé nang cua
trong luc 0 vi tri can bang.

C/ Thé nang cua con lac 16 xo la %kx” néu ta chon moc thé nang cua luc dan

hoi khi vat ¢ vi tri can bang.

D/ Ca A, B, C déu khong chinh xac.

2.96. Chon phit biéu chinh xdc nhat.

A/ Moi dao dong cudng bic luc da on dinh déu la dao dong duy tr1.

B/ Moi dao dong duy tri déu khong phai la dao dong cudong buc.

C/ Dao dgng cudng buc c6 thé coi la dao dong duy tri dac biet. Do tan sé cua
luc dung dé duy tri bang tan sé riéng, nén chi can luc rat nho cung du
duy tri duge bién do dao dong.

D/ Ca ba phat biéu A, B, C déu ding.

2.97. Chon phat biéu sai:

A/ O trang thdi khong trong lugng, con ldc don van dao dong duoc.

B/ O trang thai khong trong luong con ldc 1o xo van hoat dong binh thuong

C/ Trong trang thai khong trong lugng ta van c6 thé dung con lic 1o xo de
do khai lugng cua mot vat, néu c¢6 mot khoi luong mau.

D/ Con ldc don khong dao dong trong trang thai khong trong luong.

2.98. Hai dao dong diéu hoa cung phuong, cung chu ki, ¢6 bién do va pha ban dau la
Ay, 0, va A,, ¢,. Ki hiéu A va ¢ la bién do va pha cua dao dong tong hop Néu ba
dao dong déu c6 phuong trinh cung dang Acos(ot + @) hay Asin(ot + ¢) thi:

Phat biéu nao sau day la chinh xdc

A/ Néu 2 dao dong cung pha thi A = A, + A,, ¢ = ¢,

B/ Néu 2 dao dong nguoc pha thi A = A, - A,, ¢ = ¢, hoac ¢ = ¢,

C/ Néu 2 dao dong nguoe pha thi A = A, - A,, ¢ = ¢, hoac ¢ = ¢,

D/ Ca A, B, C déu khong chinh xdc.
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2.99. Con lac don ¢6 day treo la kim loai manh vat c6 khoi luong m, dao dgng tai

2.100.

2.101.

2.102.

mot vi tri gan Bac cuc. Mat phang dao dong vuong goc vdi dugng suc cua tu

trugng dat. Nhan dinh nao sau day la dung.

A/ Khong ¢6 dong cam dng vi mach ho.

B/ (6 dong cam ung chay tu diém treo ra vat m khi con lac di vé phia vi tri
can bang.

C/ Co dong cam ung chay tu vat m dén diém treo khi con lac di vé vi tri can bang.

D/ (6 dong cam tng, ma chiéu bién déi sau mot nua chu ki dao dong cua con lac.

Mot con lae 1o xo ma 1o xo ¢6 kich thude va khoi luong khong ddang ké, va

mot con lac don ma day treo c6 chiéu dai khong déi. Trong khong khi chung

dao dong diéu hoa va diéu cé chu ki la T,

Khi cho ching dao dong trong chat long, bo qua ndi ma sat cua chat long tac

dung lén con ldc thi:

A/ Chu ki con lac lo xo van la T, B/ Chu ki con lac don van la T,
C/ Chu ki con ldcdon T < T, D/ Chu ki con laclo xo T > T,.
Cho cg heé nhu hinh 2.101. Lo xo ¢6 do cang la K = 100 (N/m) m; = 100 (gam),

m, = 150 (gam)
Bo qua ma sat gita m; va mat san nam

. . . r . mz
ngang, ma sat gida m; va m; la K,, = 0,8. Hoi K
m, va m, c6 thé cung dao dong diéu hoa vai M Mm,
bien do A o trong pham vi nao? Hinh 2.101

Chon dap so dung:

A/ Vi bién do bat ki, néu hai dau 16 xo gdn chat vao m, va vao gia M nhu
hinh 2.101.

B/ A < 2 (cm) C/A <25 (cm) D/ A <0,8 (cm).

Con lac lo xo ¢6 chiéu dai tu nhién la / = 50 (em) mot dau 1o xo treo ¢6 dinh,
dau dudi gan vat nang m. Khi m dao dong diéu hoa theo phuong thang ding
thi d¢ dai cua lo xo thay doi tu 58 (cm) dén 62 (cm). Chon goc toa do ¢ vi tri
can bang, goc thoi gian luec vat qua vi tri can bing véi van téc v, > 0. Hay
viét phuong trinh chuyén dong? Chon dap an dung:

A/ Chua viét duge phuong trinh, vi chua c¢6 qui ude chiéu duong cua dao dong

B/ x = 0,02sin(10t + ; ) (m)
n
C/x = 0,02 cos(10t + 5 ) (cm)

D/ x = 0,02co0s(10t — g ) (em).
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2.103. Trong hinh (2.103). f)hg nghiém c¢6 dang hinh tru tron
xoay, tiét dién S, chiéu cao du dé lic dao déng c6 phan
noi phan chim. Chat long c¢6 khéi luong riéng la D. Chu
chi dao dong bé cua ong nghiém khi dao dong theo --"-"-7| |-I-7--

phuong thang dung sé la: S e
_ [SDhg . [SDhg e
MT=\w ladneg Hinh 2.103
C/T=2n EM— D/T=2n __NI_..,
SDg SDg

V61 M la khoi lugng cua 6ng nghiém g la gia téc roi tu do

2.104. Trong co hé hinh 2.104 16 xo ¢6 dau trén cé dinh, dau dudi
gan chat vao hinh tru thang dung. Bo qua khaoi luong M, tiét
dién S. Chat long c6 khoi lugng riéng la D. Bo qua ma sat
gita chat long va hinh tru cho hinh tru dao dong bé theo
phuong thang duing. Phat biéu nao sau day la dung va day
du nhat.

s
A/ Khi dao dong, vat khong ¢6 phan néi, thi o = J%{/l

B/ Khi dao dgng vat ¢6 pham néi phan chim thi o = B +80g

M
C/ Khi vat chim hoan toan thi o = ’g%

D/ Ca A va B déu dung.
2.105. Trong co hé mo ta bai hinh 2.105
—~ Tam van c6 khéi luong M trong tam G
~ Hé s6 ma sat trugt gida van va hai banh xe :
0,, O, déu la K. Hinh 2.105
— Tam van nam ngang, hai banh xe quay véi van téc gée o,, w,. Nhéom dinh
nao sau day la dung néu ban dau ta dat tam van c6 trong tam léch vé 1

phia.
A/ Van sé dao dong néu hai banh xe quay nguoc chiéu
B/ Van sé dao dong néu hai banh xe quay cung chiéu
C/ Van chi dao dong néu banh xe ¢6 chiéu quay mo ta ¢ hinh vé 1.102.
D/ Van chi dao dong néu chiéu quay hai banh xe nhu hinh 1.102, va van tac
goc m; = w,.
2.106. Trong hinh 2.105 cho khéi lugng tam van la M = 1 (kg), hé s6 ma sat truot
K=050H=HO,=1=20(cm), g = 10 (m/s°), tan s6 géc cua dao dong la:
A/W =5 rad/s B/W =25 (rad/s) C/W =25rad/s D/Dapsé khac.

86



2.107. Coa lac dém giay c6 chu ky T = 2 (s) néu chiéu dai ding bang 1 m. Hoi néu

chav nhanh moi ngay la 1 phut thi phai diéu chinh chieu dai cua né nhu thé
nao de no chay dung?

A/ Tang chieu dai 1,39 (mm) B/ Giam chiéu dai dé 1,37 (mm)

(7 Tang chieu dai 1 (mm) D/ Giam chiéu dai 1 (mm).

Chen dap so dung.

2.108. (Con lac don ¢o chieu dai 1, khoi luong m. duge B
trec tai mot diém co dinh B. Vat m gan vdi mot LLLLL
lo »o nhe co khoi lugng khong dang ké, co do _.
cung k. Lo xo gian ¢6 dinh vao diém A va luon ¢6 ‘{T
tu thé nam ngang. Cho m dao dong vdi bién do /
bé. Tim tan s6 dao dong. Hay chon dap ap dung. K

Al o= L B/ [k m E A

: \ Ve \(_m

. B, 3 D/ Dap so khac.
VI m

Hinh 2.108

2.109. Cn lac cat treo tai mot diém co dinh, day treo dai, c6 khoi luong khong

2.43.
2.49.
2.55.
2.61.
2.67.
2.73.
2.79.
2.85.

dirg ke. Bao cat coi nhu chat diém c6 khoi lugng M. Ban vao bao mét vién
dar ¢6 khoi luong m, véi van téoe v theo phuong ngang. Han chui vao va ¢
yver trong bao cat. Bao cat nang lén dé cao cuc dai h. Phat hién nao dung:

A/n \) = (m + Migh.

2 Im . £ " o? .
B/V = - —.v, V la van toc bao cat sau va cham.
m+ M
'/ Neéu khong tinh dén su bién dang cua dan va cat, thi nhiét lugng toa ra
la cong ma vién dan sinh A = Q.

D/Ca A, B, C deu.

Bang ddp so bai tap dao dong

o 2.44. C 2.45. B 2.46.C 2.47.C 2.48. C
D 2.50. B 2.51.D 2.52. C 2.53. D 254.B
A 2.56. C 2.57.D 2.58. A 2.59. B 2.60. D
D 2.62. D 2.63. B 2.64. D 2.65. D 2.66. C
C 2.68. C 2.69. D 2.70. B 7). O 2.72. C
B 2.74. C 2.75. B 2.76. A 2.77. A 2.78. C
C 2.80. C 2.81. A 2.82. B 2.83. A 2.84. B
A 2.86. B 2.87.D 2.88. B 2.89. A 2.90. C
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291.B 2.92.C 2.93. B 2.94. D 2.95. B 2.96. C

2.97. A 2.98. A 2.99. D 2.100. A 2.101. B 2.102. |
2.103. D 2.104. D 2.105. C 2.106. A 2.107. A 2.108. (
2.109. B.

Hudng dan giai bai tap dao déng

2.43. Cach thu 1:

88

— Ta loai hai dap s6 A va B vi ngay lic x = 4 (cm), vat c6 van toc. Vay bien
do phai lon hon 4 em.

. =z ; 3
-~ Khi A =5, x; = 3, gia su x = Acos(ot + ¢), thi cos(ot, + ¢) = 7 suy ra

g 4 ol
sinfowt; + @) = ig - 40n = +—wA, wA = 50n, o = 10n. Biét A = 5 (cm),

Ut | o=

© = 10n. Thu véi thoi diém t, thay ding: x; = -4 (em) thi cos(ot, + @) = -~ suy
5

ra sinfot, + ©) = +— |1 do se la +3 (ecm). Vay chon bién do A = 5 (em) la dang.

L&

Chon dap so C.
Cdach thu 2: Giai bang phuong phép tu luan. Gia st x = Asin(ot + ¢). U thoi

- i g 3. .
diém t, ta c6 sin(ot; + ¢) = K; vi v = wAcos(ot + @)

-40n

wA

Ap dung cong thuc sin“(ot, + @) + cos®(ot; + @) = 1, ta cé:
9 1600n_"’

Nén cos(ot, + @) =

i fa 7 g 1 (1). Ly luan tuong tu, cho thoi diém sau, ta lai c6
w”
16 900n*
— — 1(2)
A’ w’A*
Doi bién dé su dung may tinh x = ek y = AT ta ¢6 phuong trinh 9x +
)
16007y = 1
16x + 9007’y = 1
1
nghiém cua hé la x= —
ghie e oF
o 1
1007*

Vay A = 5 (cm)



2.44. Cach gidi thu 1: Ta thay rang lict = 0, x, = - V2 (em), vay ta chi can thu
val nghiem co cosp < 0, dé la nghiém C. Néu C dang thi ta chon C, néu C

sal ta chon D.

Vai x = Acos(ot + ¢) thl v = —wA(ot + @)
Luc t = 0, ta co cac biéu thuce x, = Acoso (1)
v, = —0ASINg (2)
T = [ 3n) . 2 . 3xn)
nghiém C chota x, = -V2 = Zcos! -— | va v, = V2 T = —2,13111‘ E |
._ J \

Vay nghiém C la nghiém dung.
Cdach giai thu 2: Ta dat hé
I, = Acosp = — /2

Vo = —0Asing = V2
DoT=2néno=n khat o
Ta c6: Acosyp = - J2 (3)
Asing = - J2 (4)

Hé (3),(4) chota A=2, ¢ = —3;

Vay nghiém C la dung.
2.45. Tuy bai nay cho 4 ddp s6 nhung ta dé dang thu dé chon nghiém:
Do dao dong trong pham vi -A < x < A nén 8 = 2A

2n o g . ; i :
A =4 (cm); o = — = 4n. Vd1 két qua nay, ta loai dugc hai nghiém C va D.

Dé chon A hay B ta dua vao van téc ban dau

~

Lic t = 0, v, = ~wAsing, ma v, dang 4m nén ta chon géc c6 singp > 0, dé la
oc @ = 2
ik al

Chon dép s6 B.
(Xem hinh vé 2.46 cua dé ra)
2.46. Trudc luc chon, hay loai nghiém ta hay tinh ©
Tir diéu kién can bang luc ¢ vi tri can béang, ta ¢6 kAl = mgsina
L. L

— . Th =10
m Al wd

sina = -12;, Al = 0,02, ta c6

s k

W =

— =250, o0 = 5@
m
Bién dj bang khoang cdch tiu vi tri tha dén vi tri can bang, vi vi tri tha cé
v = 0, nén d6 la vi tri bién A = 0,02 (m)
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Lic t = 0, vat qua vi tri can bang, x, = 0. Ta loai duge nghiém D. Ta chon

nghiém C vi lict = 0 x = Acosp = Acos{—%J = 0, v@i thoi gian troi qua thi

cos(wt + ¢) tang dan tu 0 dén 1.

(Hoac ta chon C vi v, = —wAsing, chi ldy ¢ = —2— dée sin[r%] = -1, thi v,

mdi duong)
Két luan: Chon dap so C.
2.47. (Xem hinh vé 2.47 cua dé ra)
Cach gidi thu nhat: Ta biét rang hai 16 xo cung bién dang 5 cm, ung vai 4
truong hogp: ca hai cung bi nén; ca hai cung bi cang; 1o xo k, nén, 106 xo k.
cang; 10 xo k, nén, 1o xo k, cang. Ta phan doan bai todan co tu hai nghiem
trg 1én. Ta chon luén dap an C.
Cach giai thu hai: Cach giai thi 1 khong bao dam, vi biét dau A dung B sai.
Hay A sai B dung
Hay C diang, A hoac B sai, thi ta khong thé chon dap s6 C dugc! Vay, tot
hon hét 1a ta phai gidi nhu sau: chia ra hai truong hgp
a) Lae dau k, bi nén, k., bi cang, hoac
k, b1 cang, k, bi nén thi sé tri cua luc hoi phuc ban dau la
(ki + ko) [ x0| = |k AL — koAl |

o] e K= R8s

Thay s6 v4i  k, = 100, k, = 150, Al, = 0,05, Al, = 0,05
Ta cé |x,| =0,01. Vi khidé v, =0 nén |x,| la bien do A. A = 0,01 (m)
b) Ban dau ca hai cung bi cang, hay cung bi nén luc héi phuc ban dau vua co
biéu thuc —kx, vira ¢6 dé 16n la téng hop hai luc cung hudng
k Al va koAl

Vﬁy tkl + kg)l?ﬁr‘ = kl-'ul o k‘:-\IZ
k.AlL - kA,L
| 3 g g 2%2
% k, +k,

Thay sé, ta cé: |x,| = 0,05
Hay: A = 0,05 m
Vay ca A va B dung ma thiéu, ta chon dap so C.
2.48. (Xem hinh vé 2.48 cua dé ra)
Chon chiéu duong nhu hinh vé, thi: Biéu thic cua luc dan hoi ban dau la —kx,
Luc nay do su tong hop luc cua hai 10 xo. Ca hai 16 xo cung bi cang lén cdc
luc nay déu am la -k, A/, - koAl
Tacé -kx,=-k,Al, - kAl

90



kAL - kY
K, 4K,
'k, + k,

Thay s6.tacé x = 5.2 (ecm); v = |- ~ = 80

\ m

Hai phuong trinh dé xac dinh A va ¢

Vai k = k, + k, thi x, =

X, = Acosyp = 5,2 (ecm) (1)

v, = =50Asing = 0 (2)

Tu (2)taco o =0, ¢ = t7; Tuy nhién, chi ¢6 goéoc ¢ = 0 méi thoa man (1)

Thay ¢ =0 vao(l)taco A = 5,2 (ecm)
\'iji_\‘ X = 5,2c0s850t (cm)

Chon dap s6 C.

Chu v: Ta khong dung phép loai nghiém hay chon nghiém ngay, vi trong bai

co “dap so khac” thi cach dé hoi dai.
2.49. Cach giat thu 1:

Dao dong nay c¢6 gia toc ban dau a, < 0, nén x, > 0

Vai x,, > 0, v, > 0 thi nghiém ¢ sai dau van téc va dau li do.

Vay dap so C sai.

Hai dap so A va B chi la mot. Vay ta chi can tha dap so A. Néu A dung thi

ca A va B dung deé ra sai! Néu A sai thi ta chon D
Dap so A cang sai, vi ing véi x, < 0
Ca A, B, C cung sai, ta chon dap an D.
Cach giat thu 2: Gia su phuong trinh la
x = Acos(ot + ¢) thi
v = —wAsinfot + ¢)
a = -o’Acos(ot + )
Lic t=0x,=+1=Acosp (1), x,>0vaa,<0

v = 10 \/5 T = —wASINY (2)

a, = —1007* = —w*Acoso (3), 1ay don vi cm
Tu (1), (3) tacé v = 10n
Thay o = 107 vao (2) ta ¢6 hé: Acosg = 1 (1a)
Asing = J3 (2a)

Gidi hé 1a,2atac6 A=2, ¢ = ;

Vay phuong trinh la: x = 2cos(10nt + g ) (cm)

Ca A, B, C déu la dap sé sai, ta chon dap sé D.
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2.50. Cach thu I:

92

—~ Khong can tinh o, vi cad 4 nghiém déu cé o = 10x
— Khi t = 0, dia can dang lén tic v, < 0, nhung v, = —0Asing
Vay sing > 0. Loai ngay hai nghiém C va D vi ¢6 sing < 0. Viéc con lai la
loai A hay B.
Ta thdy rang tai vi tri can bing, 16 xo bi nén maét doan
Al = 5—;—[35 = 0,1 (m) = 10 (cm)
Lic t = 0 16 xo chi bi nén 6 (em), vay lic t = 0 vi tri cua dia can ¢ trén vi tri
can bang, tic x, < 0 ta loai luén nghiém A, vi nghiém nay cé6 cosp > 0
Két luan: Ta chon ddp an B ma khong can tinh bién do
Dép so: B.
Cach giai thu 2: (Xem hinh 2.50 cua deé ra)
Tim o: Pay la hé géom 1 16 xo va mot vat c6 khoi luong (m, + my), vay

W= ——-li_ =10
\/m,+mz

- Tim A: Gia su Al; la dd nén cua lo xo (Al, + x) la do nén tuc thoi, (Al + x.)
la d6 nén lic ban dau, ta cé:

Luc tha: Aly + %o = —P;—:— (1)
"Tai vi tri can bing Al = 5 ;pE (2)
Tu (1), (2) tacbd x; = -P'— = -—2— =-0,08
k 25

Luc tha vat x, = -0,08

vy = 0 vay vi tri tha 1a bién duong, va bién dg A = x| = 0,08
— Tim pha ban dau

Khi t=0, Alp + x = 0,06

Véi Al = %-59 0.1 6hY w004

Tac6o -0,04 = 0,08cosyp, cosp = —% (3)

Co hai géc ¢ thoa man (3) la ¢ = iz—;
Tuy nhién ta phai chon ¢ dé v, < 0

-0Asing < 0 hay sing > 0
2n

Va =
1y LY 3

Dap sé: x = 8cos(10t + 2—; ) cm

Chon dép so B.



.51, (Xem hinh ve 2.51)
Carh giar thi nhat: Hai vat va cham ¢ vi tri can bang, sau va cham ca hai
cung dao dong duge mot nua chu ki. Khi dén vi tri can bang thi m, tiép tuc
chuyén dong thang déu, m chuyén dong cham dan do luc dan hoi. Vay chi
con m dao dong

Chon moc thai gian lue nay, thi m ¢6 li d6 ban dau x, = 0, va ¢6 van toc

duosng. Néu pha ban dau dau la ¢ thi cosp = 0 (1)
va —wsing > 0
hay sinp < 0 (2)

Hai goc ¢ thoa man (1) la ¢ = + 5

. ; " . s n
Goc o thoaman ca (1), (2)1a ¢ = ——2~

Ca ba dap sé déu c6 goc ¢ sai. Ta chon ddp s6 D khong can giai tiép, vi theo
dé ra chi ¢6 mot dap so dung.

Cach giai tha 2: Ca 4 dap so dua ra, déu ¢6 © nhu nhau, vay ta giai tim A va
¢; sau do, chon nghiém.

Van toc sau va cham chinh la van téc cuc dai cia dao déng ban dau cua hai
vat, va cung la van tdc cuc dai cua dao dong cua m.

m, v,

(.I)A = ‘V” = — = 0,2
m, + m 6
W= h = 20
m
A= 9-2- = 0,01
20

Lfl(‘t :O, XI|:0.V|]>0t3CG(p="g‘
x = 0,01cos(20t - % ) (m)
Chon dap so D.
2.52. (Xem hinh 2.52 cua dé ra)
Cach giai duy nhat la giai bang phuong phap tu luan
Gia su khi hé 10 xo gian mét doan Al khi 16 xo gian mét doan 2A/,. Ky hiéu
k., AL, thuoc vé hé 1o xo rong roc dong; k, Al thudc vé 1o xo, ta c6

F = koAl = 2kAl (1)
Al = 2Al (2)

rut AL, Al, tir (1) roi thay vao (1), ta dugc: g‘i(— = 2; hay k, = 4k
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Tan s6 dao dong la o = Jk— = J(“j =2 .'!f--k
m m Vm

Chon dap an C.
Chu y: Néu khong dung khai niém 1o xo tuong duong thi ta phai truc tie)
nhu sau:
Theo chiéu duong tir hinh 2.52, phuong trinh dong luc cua m la T - P = mx
nhung T = 2F vai F la lue dan héi tie thai cua lo xo:

2F - P = mx" (1)
Gia su tai vi tri can bang cua dao dong 1o xo bi cang mot luong N\, o L do »
né bi cang (Al - 2x)
Tai vi tri can bing, (1) cho ta

2kAl - P =0 (2)
Tai i do x: 2k(Al - 2x) - P = mx” (3)
T (2), (3) ta ¢6 -4kx = mx”
X" + 4-k—:n(:O (4)
m

Phuong trinh (4) ching t6, m dao dong diéu hoa vai tan so

— (_.
(U — J:4.-E.. - 2 F-.kl_
m V m

Chon dap an C.

2.53. Cach giai duv nhat la:

Ta thay rang hai dap so A va B chi la mot.

Ba ddp an c6 cung tan so, cung pha ban dau. Vay ta chi can thu bién d¢ (neu
bién do cua dap an A ding thi ta chon D, néu bién d¢ cua dap an C dung th
ta chon C).

Ky hiéu do gian cua lo xo tai vi tri can bang la A/. Tai li do x cua m, la A/ + 2x.
Luac tha: Al + 2x, =0

Tai vi tri can bang: Al = 28
2k
. mg
V {) = e——

Thay s6 x = -2,5 (cm)
Khi cé li do x, thi v, = 0, vay A =
Chon dap an D.

X!l =2,9 (cm)

2.54. Cdch gidi thi 1:
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2.55.

2.56. Cach giat thu 1:

2t + 1 =

Y| =4
sl

Cac gia trnn duong cua t ang voi k nguyén > 1
Vay lan thi 9 qua vi tri can bang ung véi k = 9

i = — ; + 4.5 =425 (s)

Chon dap so B,

T
+ kn _:‘2nt:—-2-+kr: st=—-—- 4 —,

Chu y: Cach nay chi don gian, néu lic ban dau vat qua vi tri can bang hoac

¢ hai bién

Cach giai thu 2: A
Luc t = 0 vat dao dong co I do x, = —-A, Ung

var chat diém chuyén dong tron déu o M,,.
Lan tha 1 qua vi tri can bang ing véi M,

2 _ — n
Goc quét ot = M OM, =

2
_ 2
Y = = !;dochuki'l‘= “% =1 nén
20 4 )

Lan the 9 la: tg =t; + 4T = fli +4 =425 (s)

Chon dap so6 B.

Khi vat dao dong di thang tu x, = % dén x, = _% thi tir hinh 2.55a, chat
diém chuyén dong tron déu quét duge mot goc o = MTI)*M: = g
)
n
Thai gian quét duge gée do la t, = -]
o 3o
Lo . 1 n
Theo bai rathit;y = — = —
12 3o

Vf_l)’ o =4n
Chon dap so A.

Tim li do6 ban dau, réi thu cac ddp so, theo thu tu tu
nho dén lén. Pap s6 nao ding thi chon nghiém luén

Li do ban dau x, = 4sin(—%) = -2 (em)

* Vi t = %x = 4sin[4“

S ] =4sinE = 2 (sa1)
12 6

>
6

Hinh 2.55a
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*Vaoit = 1 X = 4sin H—Tj =4sin-;t = 4 (sail)
6 \6 6 2
. . (4 . )
"Nt = %.x = 4sm{—31—g] = 45111% = -2 (dung) A

Vay ta chon dap so C.
Cach giai thu 2: Chuyén phuong trinh:

2n
)
3

X = 4sin(4nt — % ) = 4cos(4nt —

Lic t = 0 vat ¢6 li do x, ung vdi diém M,
cua chuyén dong tron déu.

Lan dau tién, li 4o lap lai x = x,, dng véi diém M, Mo

trén vong tron. Géc quét la o = M,OM, = :43—1 Hinh 2.56a
4n

Thii gtk fy= 2 == s
0] 3

Chon dap so C.

2.57. Cdach thu nhdt: Cé biéu thic cua li do va van téc
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21 _
X = 2cos(2nt - ?TJ (em) (1)

v = —4nsin(2nt - %E) cm (2)

Thu lay t tir cac ddp so6 thay vao (1), (2) thi c¢6 ba ddp sé dat yéu cau. Tuy
nhién, ta loai dugc nghiém C, vi sau 1 chu ky chi ¢6 mot lan lap lai trang
thdi. Con lai hai nghiém A va D dé lua chon. Ta chon D vi vi tri dau khong
phai la vi tri ¢6 v, > 0, Xo = =1, nén lan dau c6 x = -1, v < 0, chua qua hét
mot chu ki, t < 2008. Ta chon ddp an D. »

Cach thu 2: Lic t = 0 pha cia dao dong la —2?“ vat ¢6 1i 4o x, = -1, v, > 0

s P—— E . o g L ; i . 2
Lan dau tién vat ¢6 11 d¢ x = -1, van téc am, pha cua dao dong la —31

Goi t, 1a thoi diém dau tién thi t, = . .23 - _—_2_rr]
w| 3 3
3w 3

Sau d6, et moi chu k¥ chi ¢c6 mot lan lap lai trang thai, nén
tooos = ) + 2007T. V6i T = 1, ta ¢6: typps = 2007,67 (s)
Chon dap 4n D.



2.58. Khi dong nang bang thé nang thi: Ecos“(wt + ¢) = Esin*(ot + ¢)
- g 3 , ] o ; x
rong do E = — kA" = 5 mo-A° la co nang toan phan.
Suy ra cos“(mt + ©) = sin“(ot + @) (1)

Phuong trinh (1) la phuong trinh luong gidac co ban, ¢6 nghiém la

, K
Mt + O = L . o (2)
‘ 2
B ok m o 3r . T
(Chu y, cac goc +!-; , 3 1 c6 mat trong vé phai cua (2)
; _ 1 (n \ n
Tu(2),tacé: t= —|—-@| + —k (3)
o 4 20
== _ k iix Y k=
Gial phuong trinh: t = = = | == # —
8 w \ 4 J 20
~ . \ n
nghiém cua (3) la: ¢ = e 4n

Vay dap so A dung.
Chu y: Ta ¢6 thé doan nghiém nhanh ma khong can tinh toan gi. Nghiém co

. , o : n n
ban cua phuong trinh lugng gidc sin“x = cos“x la x = g ¥ kv2—

" —— . - " 3n .
Vay trong mot vong quay ¢6 4 diém nghiém x = +— va x = :T voi dao

o> | 2

dong thi trong mot chu ki ¢6 bon lan dong nang bang thé nang. Chu ki lap
lai cua trang thai, ma dong nang bang thé nang la iy

Vay kr!‘—zE —)T-—.}- S.
4 8 2

2n

W = - = 4n.

O day chi c6 dap s6 A ¢6 o nghiém ding. Vay ca B, C, D déu da sai. Khéng
xét tiép, ta chon A.
2.59. Do x” = —w’x nén

x=—10cos(nt—%) (em) (1)
v= 1005in[nt -E) (fﬂ) (2)
2 S

Luc t = 0, biéu thue cua li dé va van téc ban dau la:

Xy = —10005[-%] =0 (la)
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Va Vi = IOTTSin(- g—] =-10n C"l

\ s
D61 chiéu (1a), (2a) ta chon dap an B.

(2a)

2.60. Tir cong thue T = 2n \/% ta suy ra

kT?
nl =

2
|4

2

=aT*(1) vdia = —-k— = hang so
4n

Tacé m;=aT
m;=aT;
(my; — my) = alT! — T/] (1a). Ki hiéu T la chu ki dao dong khi vat c6 kho
lugng m = my, — m, thim = m, = m, = aT’ (1b)
Tu (1a), (1b)tacé: T? =T/ - T =7
T=J7 (s
Chon dap an D.
2.61. Cach gidi thu nhat: Hai 1o xo ¢6 do cing khac nhau nén c¢6 thé xay ra ha
truong hop k, > k, hay k, < k..
Vay chédc chdn bai toan c¢6 hai nghiém. Ta c¢6 dap s6 dua ra, du ding van con
thiéu. Vay ta chon dap an D.

Cach giai thi 2: Tu cong thic o = ’«li ta suy ra k = mo® (1)
m
: k k.,
Khi ghép nai tiép - =100 m (la)
k, +k,
Khi ghép song song k;, + k., = 450 m (2b)

Nhan hai vé cua (1a) va (2a), ta dugc k k, = 45000 m”.
Ta c6 phuong trinh bac hai, dé xdc dinh k,, k:
X* -~ 450mX + 45000 m” = 0 (3)
Phuong trinh (3) ¢6 hai nghiém X, = 300 m va X, = 150 m.
Chu y rang k, ¢6 thé bang X, hay X,
Khi k, =300 m = mo’ > o, =103
Khi k, = 150 m thi o, = 56
Vay A dung, nhung thiéu mdt nghiém, ta chon dap an D.

2.62. Tu cong thue T = 23\/2 tasuyral = Zg‘_ & i
n

Pat a= -&_ thil=aT* (1)
4n

Apdung (1),tacé [, =aT;
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hay y=l) =al T, - 'l‘:"' | (2)

khi/ =/, -, thl theo (1)
l=1,~1l; =aT" (3)

hai vé phai (2) va (3) cho ta
TaT-T7T4T= 7 @
Dap an D la dap an dung.
2.63. Cac/h thu 1: Néu ta nhd duge, dao dong mo ta ¢ hinh 2-63 duge coi nhu dao

y M _k
dong cua con lac 1o xo, ¢o6 do cung tuong duong la T :

. ) m . 'k
F=2¢ [— = Tedn |-
'k \'m

\ 4
Tha vat tu vi tri lo xo tu nhién, tai vi tri can bang hé 1o xo gian mot doan
bang bién do A.

(1)

k k 4
A=mg — = & (2)
1 m A
i , (A
Thay (2)va(1)taco T = 4n |—
\4g

Thay sé: T = 0,282 (s)

Chon dap an B.

Cach thu 2: Gial truce tiép. (xem hinh 2.63)

Theo chiéu duong da chon trén hinh, phuong trinh dong luc cia m la mg = T = mx”
Ki hiéu F la lue dan hoi caa 1o xo thi lue cang soi day bang % lue dan hoéi, nén:

-

mg - — = mx’ (1)
. 2
Tai vi tr1 can bang, 16 xo bi gian A/, tai li d¢ x, cua m, 16 xo gian ta co6:
mg — L kAL, =0 (2)
2
1 x "
mg — — k(A + —) = mx (3)
2 2
Tru (3) cho (2) theo tung vé: —Zx= mx (4)

Phuong trinh (4) ching t6, m dao dong déu hoa véi tan sé o = ,’4—“— , hay
m

chu ki T= —23 = 4r = (5).
(1)) k



Tai vi tri tha 1o xo chua bién dang, m ¢é li d6 ban dau x,,, ta ¢

AIU + "3' =0
X = =24l
Lay Al, tif (2) thi xo = — Ekg_
m A
BlendodaodongA-\xU[-4 ha —:4—
4

Chu ki

o fl

Thay sé, v6ig = n°, A = 0,02 tacé6 T = 0,282,
Vay B la dap s6 dung.
2.64. (Xem hinh vé 2.64)
Tai vi tri can bing, chi ¢6 hai kha nang xay ra
— Ca hai 16 xo cung bi nén
— Lo xo k; bi cang, 16 xo k, bi nén.
Loai hai kha nang con lai.
— Néu 16 xo k, bi nén, 16 xo k, bi cang thi ca ba luc tiac dung lén m dé
huéng xuéng, m khong can bang duogc.
— Néu hai 16 xo cung cang thi luc kéo lén cuaa 1o xo k; khong thé can bang
vdi téng cua trong luc va luc cang cua 1o xo k, (vi k. > k).
Chon dap an D.
2.65. Xét hai truong hgp. (Xem hinh 2.64)
a) Tai vi tri can bang, ca hai 1o xo cung bi nén.
Vay luc dan hoéi cua k, cdn bang vdi tong cua trong luc va luc dan hoi cua k,
ks Al = kAl + mg.
Altk, -k,) _ 0,05

= ———t150— 100) = 0,25

A la ddp s6 diang cho truong hc_Ip nay.
b) Tai vi tri can bang 1o xo k, bi cang, 10 xo k. bi nén. Ca hai luc dan hoi cung ¢
chiéu dudi lén, téng cta hai luc nay bang trong luc cua vat:
mg = Al(k, + ky)

o= r[a

T = 2n

= 5]

= 10410 .

= él—(k,-{-kz) %%5_ 250 = 1,25

g
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W= |‘HE— = @ = \f'% = 10\:@.
Ym V1,25
Vay dap s6 B sai, nén C cung sai.
Ta chon dap an D.
2.66. (xem hinh 2.66).
Tai vi tri can bang:
~ Do m can bang nén luc cang day treo m bang trong luc mg. Hai day thing
dung, bo qua ma sat trong rong roc va khoi luong rong roc, thi luc cang
nay bang luc dan hoi cua 1o xo k. koAl = mg
mg

Al, = — =0,04
v k2

Vay B la phat biéu ding.
Do bo qua khéi luong rong roc, nén luc cang caa ld xo trén bang tong hai luc
cang phia duéi hay: k;Al; = 2mg

Al = -2?"’5 = 0,02 (m)

1
Két luan A cang dung
- Do Al = Als + 2Al, nén Al = 4 + 2.2 = 8 (cm).
Két luan D cing dung.
Cuéi cung ta chon C la két luan sai.
2.67. Cach giai thu nhat:
Trong bai trude nghiém thuoc loai “chon dap én sai” ta chi can phat hién ra
mot dap so sai la chon luon. O day, trong bai giai 63 ta da thdy tai vi tri can
bang, hé 1o xo gian 8 (cm). Tha tir vi tri hé 1o xo khong gian, nén A = 8 cm.
Vay dap an C la sai.

Cach giai thu 2: Do cosx = sin(x + %J , nén hai dap an A va B la tuong duong.
Néu A va B dung thi ta chon C, néu A va B sai thi ta chon D.

—~ Hai dap an A va B da ding, bién do A = 8 (cm)

~ Luc t = 0, vat ¢ bién am nén trong dap 4n A ¢ = —g— la dung. Vaiy Ava B

dung pha ban dau.
— Tu bai mau 28, ta da c6 cong thic tinh dp cimg tuong duong cta hé & hinh 1.63 la:
k,k, 10025 _ ¢

k= — % Thaysé, v6i k, =100, k, =25tacé k =
k, +k 200

1 2
W= Ji = J125 =5\f§.
m

Vay A va B dung ca tan sé dao dong
Ta chon C la dap dn sai.
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2.68. Trong moi dao dong diéu hoa, luc hoi phuc la hinh chiéu cua tong hop lue léen
truc dao dong. Luc nay cé biéu thic F = —~kx (k 1a hdng s6 phu thuje cau tac
cua hé dao dong).

Vay Frou = +kA =00 (1)
Luc dan héi tde thai cta 1o xo treo thang dimg la F = k(A/, + x), las dau cong
néu chon chiéu duong huéng xuéng, lay dau trir khi cho chiéu duong huéng len.
Cuc dai cua luc dan hoi la:

Faoux = k(Aly + A) =205 (2)
(nhé rang cuc dai cua x hay cua —x déu la A).
Co nang toan phan, (khi chon mdc thé nang ¢ vi tri can bang) la

E, = -%kA"’- = 102 (3)

Tu (1) va (3), ta suy ra bién do A = 0,04.

Thay A = 0,04 vao (2), ta c6: kal, = 2,0; Al, = 0,16.

Do diéu kién can bang luc & vi tri can bang, ta suy ra: kA/, = mg
k g

m Al
T=2HJ§ = 2= f—1\5‘--'-0.8(5).
k \ g

Vay C la dap so6 dang.
2.69. (Xem hinh vé 2.69)
Néu khéng ¢6 mat phang IB thi con ldc don dao dong voi chu ki

T‘,=271J’Z =2(8)
g

Khi ¢6 tam phan xa, chu ki dao dong cua con ldc bang hai lan kioang thoi
gian di tir A dén B. D6 la khoang thai gian dé vat dao dong di tu x, = A dén

~-A 1
Xg = 5 (do B = Ea“l.
1 g
t=t ety 2 4 2=t
i T
Chu ki dao dong T = 2. % = g- (s)

Vay D la dap so6 ding.
2.70. Tai vi tri can bang cta dao dong, ca hai luc tac dung lén vat m déu c6 phuong thang
dimg. Téng hop cia chang bang luc huong tam F = P = F,
Chiéu lén chiéu thang dung, duéi lén
PF=P=F,

102



Lue cang soi day luc do ¢é cue dai, la 1,0025 m.
Trong luc la 1 (N) nén F, = 0,0025 (N)

: : e e e | : [ mv’ [ .
Co nang toan phan la: E = Vg = 5 =3 Fy

Thay F, = 0,0025,! =1, tacé: E = 0,00125 (J).
Vay B la dap so dung.
2.71. Trong hinh 1.71a.

Lic t = 0, vat ¢6 1i do x, = V2 = x,, chat 4

diém chuyén dong tron déu cé vi tri M,,. M. M.

Khi vat dich duge 22 (em) né c6 li do _5 -

x, = -2, \ng véi vi tri M, cua chuyén : -

dong tron déu. Goéc quét trong khoang <A x: O xll A=2 ="

thoi gian nay la MOM, .

Khi d6 vat ¢6 1i do x = x, = — V2 (cm).

Biéu thue cua van toc tue thoi la Hinh 2.71a
v=x =-wAsin(ot + ¢) = +205in[ 10t + 3]

Tu hinh veé 1.71a, sin[lOt + E] = —1— nén v, = -10 \@ (cm/s)
4 J2

Vay C la dap s6 dang.
Chu y: Cach giai nhanh
Ti hinh vé 2.71a vi tri cua chuyén dong tron déu lic t = 0 la M, sau khi
truot duge 242 cm, thi chat diém chuyén dong tron déu la M,. Vi tri dao
dong la x..
Tai vi tri x = x, vat ¢6 li do am, va dang di ra bién nén c6 van toc am. Khong
can tinh toan, chon luén dap an C, vi day la dap s6 duy nhat c6 x < 0, v < 0.
Vay ta chon C.
(That ra, cach nay van khong chac chdn, vi rat c6 thé gia tri cua van toc
khac 10 V2, thi ta phai chon D).

2.72. (Xem hinh 2.72).
Cach giai thu nhat: (Phuong phap dinh luat bao toan).
e Ké tir vi tri 16 xo tu nhién (dat la vi tr1 1), dén vi tri ma 16 xo gian cuc dai
(dat la vi tri 2), co nang thay déi nhu sau. Ban dau co nang la E;, = 0 (chon
méoc thé nang la trong lue, la do cao cua truc 1o xo). Pén vi tri xa nhat, m ¢6

2

max

van téc bang 0. Conangla E, = 0 + %k;\i
Bién thién co nang bang cong cua luc Fi:
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max

Vil = B -, = %kalz

Rut ra, S s = 2 (1)
* Cong thue (1) ching to, phat biéu A sai.
* Tai vi tri xa nhat néi trén, luc dan hoi gap hai lan F,, vay tai vi tri A/, = !
(em) lue dan héi sé bang F,. Ching té vat chuyén dong trong khoang 4 cm
c6 vi tri can bang ¢ trung diém, bién dé A = 2 (cm).
Vay C dang, D, B sai. Chi con phat biéu C ding.
Cdch gidi thu 2: (Phuong phdp dong hoc, dong luc hoc)
— m luén chiu luc tdng hop gém hai luc theo phuong ngang: luc F, khong
déi, lue dan héi thay déi.

F=F, - kAl
Khi di tu trong ra, F; khong dé6i luc dan hoi tang dan, m chuyén déng nhant
dan, véi a giam dan cho dén vi tri can bang lue, 16 xo gian Al,, hop luc bang

0. (Al = —Fl—{”- ). Lic dé, luec dan hoi ngay cang 16n hon trong luc, m chuyér

dong cham dan cho dén lic diung lai. Ké tur dé, do luc dan hoi lén hon trong
lue, vat lai di nhanh dan vé lai vi tri can bang. Tu vi tri can bang F, = kA/,
16 xo bdt dau bi nén, vat chuyén dong cham dan cho dén vi tri 1o xo t1
nhién. Tir vi tri nay, do tac dung cua F, m lai bdt dau mot chu ki mdi.

Vay, m dao dong trong pham vi 4 cm. Bién d¢ la 2 em. Ca B va D déu sai.

Vi tri 10 xo gian 4 ¢cm la vi tri bién cua dao dong, khong c¢6 can bang luc
Vay A clng la phat biéu sai.

Chon phat biéu C.

2.73. Khi 10 xo duge ndi vai vat, véi diém treo, hodc vdi ca hai bang day mém th

10 xo khong bi nén.
Chon chiéu duong nhu hinh 2.73a thi d¢ gian tic thaoi cua 16 xo la (A, - x
vGi Al la do gian @ vi tri can bang.
Luc dan hoi tue thai F = k(Al; - x).
Lo xo khéng bi nén nén: k(Aly, - x)20
Cuc tiéu cia vé trai dng vdi cuc dai cia x
Foin = k(Aly — A).
Phat biéu B ding va day du.
Phat biéu A chi dung cho mét truong hop riéng, A = Al
Phat biéu C sai. Chon phat biéu B. Hinh 3.73a

2.74. Cdch gidi thu 1: (chuyén sang cung mot cach biéu dién theo ham cosin ha
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ham sin, réi dung cong thue tinh A va ¢)
Ta cé Xy = V3 cosot



Xy = Zsinimt + 41 = 2¢08 | ot + 5—n
{ 3 | 6

Gia su dao dong tong hop ¢6 dang x = Acos(wt + ¢) thi:

A’ = A! + A] + 2A A cos —%J

=3+4+2.2‘\/§=-_i§—:1,A=1

2
J3.04+2)] - ’ J
2 n
tang = : =40 ,0 = +—
p B ) > > >
Vv3.1+2 \ﬁ] ....................... A=A+ Ay
2 5n .,
A; 64
Vay X = COS ‘I b e ] - 3 > X
3 | 5] 0 r
Dap so C dung. Hinh 3.74a
Cach giat thu 2: (dung gian do vecto)
Hai dao dong thanh phan cé: x; = J3 cosmt

X9

5n
2 t+ —
COS(&) + 6 ]

Céc vecto bién dé cua hai dao dong nay la A, va A,. Tam gidc
OAA: ¢6 OA, = V3, AA, = 2, OA,A = 30", nén d6 1a mot nira tam gidc déu:
AA

—— n .
AloA = 2 va OA = —*2_ 1
n
VivA=1 ¢= —
ay 0=

Chon dap an C.

Cach giai thu 3: (Dung phép chiéu vecto)

Khong dung hinh vé, gia st A la vecto bién dé cua dao dong tong hop thi
A=A + A (1).

Chiéu (1) lén truc hoanh:

Acosp = A jcosg; + Aycosg; = Jﬁ A+ 2[_—2@] =0 (la)

: , : i 1
Chiéu (1) lén truc tung: Asing = A;sing; + A,sing, = V3.0 + 2.~2— =1 (2a)

Giai hé (1a), (2a), ta ¢6: ¢ = % A=l
" n
Vay x = cos(mt +—2-]

Chon dap an C.
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2.75. Chon phuong phap:
Co6 thé giai theo ba cach nhu bai 71. Tuy nhién giai theo hai cach diu thi bai
giai dai dong, nén ta chi giai theo cach thu 3:
Khéng can hinh vé, ta cé:

A=A + A + A; (1)
Chiéu (1) lén truc hoanh

Acosp = A cosp, + A,cosy + Ajzcosps = 2 + J3 .(— é} + 1.
Chiéu lén truc tung:
Asing = A;sing; + Assings + Assings = 0 + i o== &

Tu hé Asing = 2
Acosp =2taco A = 2J2 (cm)

Vay ddp s6 B ding

2.76. Cach giai thi nhat: Bai ra cho 4 dap s6 phai ¢6 mot dap so ding. Véu ta thu
cach nao d6 ma loai duoc 3 dap s6 thi ta chon dap sé con lai.
Tu do6 thi li do, lic t = 0, vat ¢ phia duong va di ra bién, vay van tce ban dau
duong. Ta loai duge hai ddp s6 Bva D. Vitrit = 0, theo B thi v, = 0 theo C.
thi v, <0

Loai luén dap sé B, vi luc t = 0, van téc dang giam, ma ham sin ke tir goc T
. )

thi dang tang.
Cuéi cung, ta chon dap dn A.
Cach gidi thi 2 (Giai bang phuogng phap tu luan, vira giai viua quan sat cac
nghiém dé chon nghiém, khong can giai dén cung).
Khéng mat tinh téng quat, ta gia st x = Asin(ot + @) (1)
- v = wAcos(ot + ¢) (2)

ti hinh (2.76) ta thay: sing = -;— va do thi dang dong bién tai = 0, nén

cosp > 0.
n : on
Chon géc ¢ = — . (loai géc ¢ = —)
C g. @ 6 11 gOc ¢ 6
Cac dap so B, C, D déu sai pha ban dau, vi néu chuyén bién thie vsang ham
cosin thi.
Theo B: ¢ =~ ° , theo C, ¢ = -, theo D thi q)=A5—;.

Chon dap an A.
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Crch giar thu 3 (Giai bang phuong phap tu luan cho dén biéu thie cua v, roi
chon dap so)

Tim biéu thie cua x. Gia su x = Asin(ot + @)
T d6 thi, taco A = 2 (cm) (xem hinh 2.76)

A 1 5 “ o i a » oo 4
Lict=0,sing= —,¢= s hay -—_TF . Chon géc ¢ = L ung vaéi cos = »0
2 6 6 6 6

E  ad g aua . : . T
Lict =1, = . lan dau tién x = A, do6 la khi ot, + P 5"
Tt ] n
l”ll = = R = 5=
y 6 3
n n
{1y = - = — = 27‘[_
3t 1
2

¢ o)
Ta cé, x = 2sin't 2nt + ‘
X /

oA

Biéu thue van toc v = x' = 4ncos(2nt - E)

Chon dap an A.
2.77.Cach thu 1 (Xem hinh 2.77)

Trudgce hét, dung quan hé: cosx = sin[x + g] thi hai ddap s6 B va C chi la
mot. Ta chi chon gita cac déap so A, B va D.

Tir do thi, van téc dau bang —\2@— van toc cuc dai. Vay li d¢ ban dau phai

bang * ; bién do. Ta loai han dugc hai nghiém B va C vi sin-g- va cos(—-g]

déu khong phai la +

B | =

Véi ddp s6 A, thiv =x'= IOcos(2t - g—) lict = 0, cosp = % va cosin dang

tang theo t d6 la géc ¢ = -—% (Tu @ = g- cosin dang duong va sé giam theo t).

Chon dap an A.

Cdach thi 2: (Giai bAng phuong phap tu luan)
Tl do thi hinh 2.74, ta ¢6 v, = 10 (1)
Lic t = 0, vy = Vyas.COSQ

5V3 = 10cos, cosp =

@ ==

®|lA

]
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Chon goée - %, vi v6i goéc d6, cosin bat dau tang theo thoi gian.
Vay @ =-— (2)

Gia su v

n
VmaxCOS (mt - -—]
6

Lict=0, ¢ = —%, lic t = —%, thi pha cua dao dong la géc nho hon va ke

cz’;n-E,cé cosin bang 0, dé6 la géc—-E.ta cé ot, — L .
6 2 6 2
ot = L. P
6 2 3
m:-i,thay t :—%ta co w=2

1

Az Yum _g Vay phuong trinh dao dong la x = 551n(2t = g) (em)
®

hodac x = 5COS(2t ... EJ = 5cos(2t— 23] (cm)
6 2 3

Chon dap sé A.

2.78. (Xem dé thi hinh 2.78)

Déng nang c6 chu ki bién déi la T' = -’g— trong dé T la chu ki dac dong. Tu

, 0= &=4n.

:

dthi T'=4-2 =2 dodé. T=
16 4

DO | e

. @ _— . 1 s
Biéu thuc cia co nang la E = = mo°A®

Hay A® = iﬁ:? .Thay E=4.10°, m=0,2, » = 4n°, ta c6: A = 0,05 (n)
mao

Vay C la dap s6 dung.

2.79. Luc t = 0, dong ndng bing mot nua co na'ng. Vay dong nang ban dau bang
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thé nang ban dau. Ta c6: cos’y = sin“p (1).
C6 4 goc ¢ thoa man (1) la ¢ = r:} va ¢ = t%;—.

Gia su x = Acos(ot + ¢), lict = 0, x, > 0, nén ta chon ¢ = +— . (>em do thi

od
4
hinh 2.78).

Khi t = 0, dong nang bdt dau tang, thé nang giam ta chon ¢ = g , {long nang

la goc ma tu dé cosp dang giam.



, ' . ( n
Két qua, phudng trinh la x = 5c05_i 4nt + Z)

Chon dap an C.

2.80. Trong hinh 2.80 néu ta chon chiéu duong tir dugi lén:
Lic co ca m;, m, va hé dang dung yén thi lo xo gian modt doan
M= Ay = ---'-l—}—t. Lic d6 hai vat dang c6 vi tri thap nhat. Cat day noi vdi
m., vi tri do lai la vi tri bién thap cua dao dong m,.

Khi dao dong, vi tri can bang cua m, img vai do gian cua lo xo la: \/| = ki

Bien do dao dong cua m; la A, = Aly, = Al = %- = 0,01 (m)

Tan so dao dong cua m; la o, = JE = 20 (rad/s)
m

Van téc cue dai cua my 1a vy = A, = 0,2 m/s.
Vay C la dap s6 dang.

2.81. Vi tri thap nhat ca m,, m, dang ¢6 van toc bing khong. Sau khi m. bi tuot
thi m, van dang c6 van toc bang khong. Vay doé la vi tri thap nhat cua dao
dong cua m,.

Sau lue m, tudt ra thi vi tri can bang cua m, cao hon, vi tri can bang cua dao

dong hai vat mét doan bang % .Vay A; = Az + % = 3 (cm).

Tai vi tri can bang cua dao dong cua m,, 1o xo gian mét doan
Aly =1+ Al =52,6 (cm)
Tai vi tri cao nhat, 16 xo ¢6 chiéu dai nho nhat
lmin =0 -A=525-3= 49,5 (cm).
Vay dap so A dang.
2.82. Bién d¢ dao dong cua A, duge tinh tur li do ban dau, va van toc ban dau cua
m, lic m. bi tuét ra. D6 chinh la van toc cue dai cua dao dong ban dau.

2

Tu E = ;{m, +my)v

max *

)« r 4
ta co Vi.“ = ,-—__2_.P_:_.._ - _2_‘2_:1_'___1_[_)_’__ = 1210_;
' m] K m‘, 0.35

~ Vay van toc cua m, lic m, bi tuot ra la:
i T_ 1
Vy = VI?H\ = 2 \"J ]0
— Li do ban dau cé so tri bang khoang cach giira vi tri can bang ca, va vi tri

can bang mai.

109



P
‘xut = "—lf‘ — 0,01 (In}

— Tur dinh luat bao toan co nang, viét cho m,:

b v . B 5. B &
—-l(AfS-éka]-Famlvl"]
Af = x + —nl:—‘ v

thay  x,=0,01, m, =025, k =100, v, = 23 .10"
taco A, = 0,02 (m).
vay dap s6 B dung.
2.83. Trudc hét, ta thua nhan két qua cua va cham dan hoi xuyén tam: Néu vat m,
c6 van téc vy dén va cham dan héi xuyén tam vdi vat m, ding yen, thi van
2m,

toc m; sau va cham la v, = ————v, (1)
m, +m,
m; dao dgng vdi tan s6: w, = [— =25 va bién do A, = 2 (em), thi van toc
m.
2

cuc dai cua dao dong la: v, = v,A, = 50 (cm/s).
Vi vi tri va cham chinh la vi tri can bang cua dao dong, nén van toc nay
chinh la van té¢c ma m; c6 duge do va cham: v, = v,. Thay v, tu (1), ta ¢

2
m] Y = (I)zAz.
m, +m,
wim L e o 98 s 1 imis)
2m,
. v
* Do rai tir do cao h nén: v, = J2gh taco h = —2—1— = 20 = 0,05 (m).
g

Vay dap s6 A dang.
Chi y: Ta c6 thé giai theo phép thu: theo thi tu sau:
— Tu h suy ra van téc v, cia m, truée va cham
— Tu v, suy ra van téc cia m, sau va cham
— Lay van toc dé. 1a vy, = 02A; (2), néu (2) nghiém dung thi ta chon luon
dap s6 vua thu.
a) Thu véi h = 5 (cm)
*v,= 2gh = J2.10.0,05 =1
* Van téc cua dia can sau va cham
2m, 1

vV, = ——v = =v; =05
m, +m,

* Tan s6 dao dong cua m, la:
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[k

Wy = | = 25
\m,
V; 0,6 - s o
A= —= = o = 0,02. Vay A la dap s6 dung.
., 29

b) Néu A sal ta tiép tuc thu, nhung trong bai nay thi may mian, A la dap so

dung, nen ta khong thu tiép.
2.84. (Xem hinh 2.83)
Cach giat 1: Khi bi nén thi 1o xo day diém A xuéng
Khi bi cang thi 1o xo kéo diém A lén
Néu lue kéo nay 1dn hon F, thi 1o xo b1 bong ra. Vay muén hé dao dong dugc
thi luc cang cuc dai cua 1o xo phai nho hon F,,.
* Gia s, tai vi tri can bang, 1o xo bi nén m¢t doan A/, Khi bién do
A > A/, thi tai vi tri cao nhat, 1o xo ¢6 luc cang cuc dai la:
Fma = k(A = Al))

Neéu k(A = A/ < F, thi lo xo khong bi bong ra. KA < F, + kAl

A< E—I + A\lu: L\[u = *I‘)i
k
Thay Fy,=525,k=625.P;=1
i F, +P, . 6,25 - 0.1
k 62,5

Vay A < 0,1 (m).

Dap so B dung.

Cach giai 2: Thu cac dap s6: Lue cang cua 1o xo chi xuat hién khi dia can lén
qua vi tri 1o xo tu nhién. Vi tri ma lo xo tu nhién cach vi tri cAn bang mot

doan A/, = i = Lo (m)
k 62,5

Vay khi A > 61_5 thi 1o xo mdi c¢6 luc cang. Loai ddp s6 C. Vi vdi

*

A= 621 . m thi tai vi tri trén cung cua dao dong 1o xo khong bién dang. Ta
1“

chi con thu vai hai dap so A va B
a) Thu vai A Luc dan hoi cuc dai lie ¢ vi tri trén cung, lue cang cuc dai cua 1o xo la:

F.. =kA-AlL)=6251005-——| =2125 <F,
62.5

b) Thu véi B: F,..« = 62,5|0,1 - oL - 525 =F,
62,5

]

Vay B la dap so dung.
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2.85. Trong hinh vé 2.85a)

2.86.

Phia bén A con ldc dao dong vdi bién do A,, tan

s6 w,, trong % chu ki.

Dén vi tri can bang, con lic ¢6 chiéu dai % dao

dong véi bién do A,, tan sé o, trong % chu ki lén

Vmax
dén diém B, ¢6 do cao ngang diém A. Sau dé6 tiép

A Hinh 2.85a
tuc dao dong.
Vén tdc cuc dai tai vi tri thap nhat 0 la van tdc cuc dai chung cua hai dac

1 2

déng. Ta c6 %mv2 = gmo, AS = -émmﬁ A)

Suy ra 0! A} = o} A?. Thay o’ = %

E.Af=4—tg-.A'.j

[
Vay A =2A,

Do gboc bé, nén A, = la,, A, = éaz
la -2£c1
ki,
Cl2=2(11.

Vay ddp s6 A ding.
Khi dén vi tri can bing (tir A dén O) thi luc cang sgi day c6 cuc dai (tinh

mv’

trén Chang dlfang OA) la Flmu =P+ lmau

Sau lic va cham dinh H, m,; dao dong trén OB c¢6 luc cang cuc dai la
2 2

F2mnx = p + Ey_‘"‘el— = P + -—-———4mvm“
1) ’
4
. e 4mv’
Vay luc cang cyc dai tai vi tri can bang la F,, = P + et

B la dap sé dung.

2.87. (Xem hinh 2.85a)
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Trong mdt chu ki dao dong cia m, c6 mot nira chu ki v6i chiéu dai/, mit nua

chir B vl ehibu dii & T= %m + Tl



| i _ "
— 4 !—].Thaysﬁvdnl:l,g:n'
Vg
Taed T = 15(8)
Vay dap s6 A dung, néu ta lay g = n°
Chon dap an D.
Chu y: Néulay g = 9,8, n = 3,1416 thi T = 1,5053 (s)
-' 1 +at)
. T 1wt (2O
Vg V 8
Ki hicu vi tri tha 1, 0 gan Béc cuc ¢6 nhiét do t, gia toc g,. Vi tri tha 2, ¢
xich dao c6 nhiét do t, gia toc g,

Ta ¢6 T, = rﬂ_l_*_“_‘]__‘g_.e

Doty <t,,go<g,nénT, <T,
Chu ky cua déng hé ¢ béac cue nho hon, nén déng hé chay nhanh hon & xich dao.
Vay dap an B dang.
2.89. — Trong dién truong c¢6 phuong thang ding, con ldc don & trang thai:
«) Tang trong lugng, néu luc dién F = qE cung huéng trong luc. Khi dé

PP=Pa+ |gE|l,g=g+ I%lE—i dog >gnénT < T,
) Nguge lai, néu lue dién nguoe chiéu vdi trong lue, thi ¢6 hai trudng hop xay ra:
~ Néu luc dién nho hon trong lucthi g=P - [qE| < g
T>T,
~ Néu lue dién 1én hon trong luc thi trong luong doi chiéu, nguge chiéu véi
trong luc. C6 thé c6 hai truong hop riéng nira
* Néu: |qE| -P<P hay |[qE| <P
thi f<gT'>Te
* Néu |[qE| -P>P hay |qE| > 2P
thi g >gT' <T,
Vay ca B va C déu c6 phan ding, va cung thiéu nghiém.
Khi E L P thi luc dién va trong luc P vuéng géc nhau. Bat luan qE theo
chiéu nao, con ldc van § trang thai ting trong luong.

P= JP’+(qE)? >P
g>g T <Ty
Vay phat biéu A ding.
2.90. Dao dong duy tri khéng nhat thiét phai c6 trang thai biéu dién bdi ham diéu
hoa. Phat biéu A khong chinh xdc.
Dao dong tu do c6 bién do 16n thi khong phai dao dong diéu hoa. Phat biéu B sai.
Phét biéu C ding vi hai loai co nang cé dang.
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2.91.

2.92.

2.93.

2.94.

E.cos“(ot + ¢) hay Esin“(ot + ¢) ¢6 thé bién daéi la

E
W, = 2‘—’ cos(2mt + 2¢) (1)
E E
W, = =2 - —sin(2ot + ¢) (2)
1 2 9 ®

(1) va (2) chimg to dong nang va thé nang déu la ham diéu hoa c6 tan so goc 1a 2.
Chon phat biéu C.

Ca hai phat biéu A va C déu sai, vi cd sau mdt chu ky ca li dé, van toc, gia
toc,... cia dao dong tdt dan déu giam vé so tri. Vay phat biéu D cang sai.
Phat biéu B dung.

Phét biéu A sai, néu x < 0

Phat biéu B sai, thi du khi li do ¢6 cuc tiéu x = —A thi thé nang van ¢6 cuc

dui = kA2
2

Phat biéu C dung, vi khi x = 0 thi dong nang ¢6 cuc dai va bang co nang. Do
A va B déu sai nén D cuang sai. Ta chon phat biéu C.

Phat biéu A sai, thi du véi con ldc don, tong hop luc tdac dung lén vit m g vi
tri can bang, bang luc hudng tam, c6 dé lén: -[?-IVT;;'f‘— 2 0.

Phat biéu C sai vi chi ¢6 hinh chiéu cia tong hgp luc 1én truc dao dong mdi
la lue héi phuc.

Phat biéu B ding, néu con ldc dao dong doc theo truc cua 16 xo. Vay ta chon
phat biéu B.

Phéat biéu A sai.

Phat biéu B dung va thiéu.

Phat biéu C dung va thiéu.

Vay phat biéu D la day du nhat. Chon phat biéu D.

2.95. Phat biéu A sai, vi néu chon méc thé nang trong luc tai vi tri can béang la ; kAlZ .
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Biu thitc nay chimg té biu thic % ka® 12 sai, vi tai v trf cAn bling x = 0.

Phat biéu B dung, vi néu chon méc 6 vi tri can bang thi

a
W, = mgl(1 - cosu) = 2mglsin® 5 , do « bé
a) 1 mg x°
Nén W, =2 = B el .. 0w L)
‘ mg[zJ 2 1 2

Pat hang s6 k = -l%g ,thé W, = %kx2



Phat bicu C sai, vi thé nang cua lue dan hoi ¢ vi tri can bang la
1 | o
kil - 1,)°= —kAl: = 0.
.) 2

Vii W, = 250
k

Vay phat bieu C dung. Ta chon dap an C.

2.96. Phat bieu A sai vi dao dong cuong buc ¢6 tan sé6 la tan so cua lue cugng buce, con
diao dong duy tri noi chung co tan so khae tan so cua luc cuong bic, ma bang tan
so cua vat dao dong, gan bang tan so riéng.

Phiat bieu B. khong that day du, vi ¢6 thé c6 dao dong duy tri ma ngoai luc
de duy tri co tan so6 bang tan so cua hé dao dong. Khi dé chi can lue nay cé6
biénn dé nho cang du duy tri bién do.

Vayv phat biéu C dung, ta chon dap an C.

2.97. A Con lac don ¢ trang thai khong trong lugng khong dao dong duge:
~ Néu no dang ding yén so vai diém treo, thi né tiép tuc dung yén vi khong

co ngoai luc nao.

~ Néu no dang chuyén dong so véi diém treo thi noé tiép tuc chuyén dong tron
déu voi lue cang soi day la lue huéng tam. Vay phat biéu A sai.

B. U trang thai khong trong luong khi duge kich dong con ldc 1o xo sé dao
dong, luc hoi phue la lue dan héi, néu né dao dong doc theo truc 1o xo.
Phit bieu B dung.

C. Phit biéu C dung. Khi da dao dong ta co:

T ;rl_lT_,_
T Vm
D. Phat biéu D dang.
Vay chon A la phat biéu sai.
2.98. Phat biéu A dang, vi khi hai dao dong thanh phan cung pha ¢, = ¢, thi dao

, biét m,, do duge T, T, ta tinh duge m. (m, la khoi lugng mau).

dong dong hop cang c6 pha ¢ = ¢, = ¢,. Hal vecto bién do A, A: cung
phuong cung chiéu, nén vecto tong A c6 modun la A = A, + A,

Khi hai dao déng thanh phén nguge pha nhau thi A = [A, - Rl
® =@, néu A, > A,

® = g, néu A, < A,.

Phat biéu B khong chinh xéc.

Néu hai dao dong vuéng pha thi

A= JA?+A?

Nhung ¢ = ¢, +  vdi tanp = %. chi khi ¢, < ¢,

1
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- A, G
© =@y + P voil tanf = E , Néu @y < ®,.

Phat biéu C chua day du
Vay ta chon phat biéu A.

2.99. Trong hinh 2.99a.
Vectd B vudng géc vdi mat phdng dao dong, c6
chiéu di vao khi thanh kim loai chuyén déng nhu
hinh vé, luc tu tac dung lén cac electron, lam
ching dén vé phia O.
Xuat hién suat dién dong cam ung l6n dan theo van
toc. C6 dong dién chay qua tir O dén M. Sau mot nia

+ 4+ + + + +

chu ki, van téc déi huéng, suat dién dong doi chieu
dong dién chay tu M dén O. Hinh 2.99a
Vay trong day kim loai c6 dong xoay chiéu, ¢6 tan so bang tan s¢ dao dong.
Phat biéu A sai.
Phat biéu B va C déu thiéu sét.
Phat biéu D diung. Chon dap 4n D.

2.100. Chu ki con lic 16 xo trong chat léng (néu bé qua ndi ma sat), van la

W = JE Phat biéu A ding.
m

—~ Do luc ddy Asimét, nén trong lugng cia vat m nho hon trong luc
P=P=F,<P
dodog <g,var T =2n‘]z.va To=2n —l- thi: T' > T,
g b
Vay ca B, C va D déu sai. Ta chon ddap an A.
2.101. Vat m; chiu tdc dung cua 3 luc.
—~ Trong luc: P,
— Phan luc cua m, 1én m; theo phuong thang ding, ki hiéu la Q,..
~ Luc ma sat nghi do m; tac dung lén m; theo phuong dao dong. Trong do,
P, va Q,; can bang nhau. P, = Q,, (1)
Néu m; dao dong theo m, thi luc ma sat nghi la luc sinh gia téc cho m,.
fins = MoX" = —mMy0°x
Do luc ma sat nghi c6 cuc dai la pQ;» = pmug, nén —mue’x < um,g

1 " » 2
-X < L% , cuc dai cua -x la A
0]
X L . k
nén A< l—%,W}l T L
(03] ml + m.‘,_
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Thav s6 A < P8 10 = 0,02
400
A < 2 (cm). Chon dap an B.
2.102. m di chuyén trong mot doan bang hai lan bién do.
Viy 2A =l ax = lmin = 4 cm

A = 2 {em).
Can bang luc tai vi tri can bang, cho ta
kAl, = mg hay —lf— - £
m Al
vai Al = 58;62 ~ 50 = 10 (cm)
X , k
Vay w° = — =100, ® = 10 (rad/s)
m

Khi t = 0, vat qua vi tri can bang, cé6 li dé x, = 0.
n

Acosp =0, cosp =0, ¢p = + 2

\ O ut :
Ta chon ¢ = - 5 dé c6 van toc v, = —wAsing > 0

Vay phuong trinh dao dong la x = 0.02005[ 7 (m)
L 2,

Chon dép s6 D. ¥
2.103. Trong c6 hé hinh 1.100a. Tai vi tri_can

bang cua dao dong, ong nghiém ngam

trong chat long mot phan cé thé tich V,, X

ung vadi chiéu cao hy,. h"{

Tai I d6 x cua dao dong, phan nhing

trong chat long c6 thé tich V ung vdi chiéu

0

- h,,

cao (h, + x) Hinh 2.103a

Phuong trinh dao déng luc hoc tai vi tri can bang la:

P-Fora=P-h,SDg=0 (1)
Tai lido xla: P-F, =P - (h; + x)SDg = mx” (2)
Trir (2) cho (1) theo vé, ta cé:
-SDgx = mx”
X" + §9§x = 0 (3)
m

Phuong trinh (3) ching to, 6ng nghiém dao dong diéu hoa, vdi

i = §—[—)g,hayT= %-T- s Bn l—.
m ) SDg

Vay dap s6 D ding.
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2.104. a) Néu luc dao dong vat ngam hoan toan treng chat long thi trong luc P cu:
luc day Acsimét F, déu khong doi.

Chon chiéu duong tu trén xuong thi P - F, - F=ma (1)
Tai vi tri can bang, 1o xo gian A/,
P-F,-kAl,=0 (2)
Tai l1 do x: P - Fa - k(Al) + x) = mx" (3)
Tru (3) cho (2), theo vé:
-kx = mx” b - l+
L k . .
K= =l (4) Hinh 2.104a  x
- - " a s 2 K i 2 -t | ]\
Phuong trinh (4) ching to m dao dong diéu hoa véi tan so o = s
111

Vay phat biéu A dung.
b) Khi ¢6 phan néi phan chim (xem hinh 1.104a)
Tai vi tri can bang, 1o xo gian Al,, vat ngam trong chat long mot thé tich
Vo = h,S.
P - h,SDg - kAl; =0 (1)
Tai li d§ x, 16 xo gian Al, # x, vat ngam trong chat long mot thé tich
V = (hy + x)S, ta cé
P - (hy + x)SDg - k(Al; + x) = mx” (2)
Trir (2) cho (1) theo ting vé ta duoc
-xSDg - kx = mx"
. SDg + k .
m

"

hay =0 (3)

Phuong trinh (3), ching to m dao dong diéu hoa véi tan so:

k + SDg
o= " 2
Im

Phat biéu B cung ding.
Ca A va B déu ding nén ta chon ddp 4n D.
2.105. (Xem hinh 2.106 cua dé ra)
Tam van luén chiu tdc dung caa 5 luc.
— Theo phuong thdng ding c¢6 3 luc can bang nhau la trong luc P, luc da N,
cua vanh O, luc dd N, cia vanh O,.
— Theo phuong ngang ¢6 hai luc ma sdt trugt ¢ hai phan tiép xic cua hai

banh xe v4i tam van.
* Néu hai banh xe quay cung chiéu thi hai luc ma sat trugt cung chiéu, tam
van sé chuyén dong nhanh dan theo chiéu cua hai luc nay. N6 khong dao dong.
Vay phat biéu B sai.
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“ Neu hai banh xe quay nguoe chiéu nhu hinh vé trén hinh 2-106 thi hai luc
ma sat déu huong vao trong. Néu van léch vé phia banh xe O, (nhu hinh
1-102) thi luc ma siat do banh xe O, l6n hon, tong hgp hai lue ma sat co
chiéu hudng vao vi tri can bang. Nguoe lai, néu dat léch vé banh xe O, thi
lue ma sat do O, lai I6n hon, tong hop hai luc ma sat lai cung huéng vé vi tri
can bang. Tong hop luc hudng vé vi tri can bang nén tam van sé dao dong.

Vay C la phat biéu dang.

A la phat biéu chua day du.

Phat biéu D sai ¢ ché luc ma sat truot khong hé phu thudc vao van toc cua 2

vat dang truot lén nhau.

Tom lai, ta chon phat biéu C.

2.106. * Trugce hét ta lam phép tinh phu:

Tim biéu thie cua hai lue ma sat truot F, va F.. I\? I*F
| 2
N,+N,=P (1 T : X GT
N, - : )
Sl - ! -x (2)
N, [l+x
. : l-x
Tu(l),2)tacé: Ny = —P
21
[+ x ; ' :
Me= o F Hinh 7.106
Trong do: x la toa do cua trong tam tam van coi nhu li do cua dao dong.
Cac lue ma sat trugt:  F, = k.PI—m-—’f-
21
Ak
2l
Phuong trinh dao dong luc hoc cua tam van tai li do x la:
+kP£;)-‘~ + kP {—1-} = mx"
21 21
- —X = mx"
[
X" » lflg x =0 (3)

Phuong trinh (3) chiing to tam vdn dao déng véi tan s6 o = J—lg- . Thay

k=05,g=10;1l=0,2tacé o =5 (rad/s).
Vay dap s6 A dung.
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2.107. Ki hiéu T, /, la chu ki va chiéu dai cia con ldc dén giay khi chay dung. T:
da ¢c6 Ty =2 (s);ly=1(m). T val cia con ldc dén giay lic dang chay nhanh

Tacé:T.,:ZnF;T:ZnF.
g g
T_[L
’1"" B lll.

Ki hiéu n, la sé do cua dong ho ¢6 chu ki T,
Trong 1 ngay thi n, = 24.60 = 1440 (phut)

n la s6 do thoi gian caa dong ho ¢é chu ki T ta cé: s I Tl = J

n =ng+ 1=1441 (phuat)

2 2
e ("—”] 1, = | 14407 1 _ 0.99862 (m)
n 1441

Muén dong hé chay ding, phai tang chiéu dai mét doan bang
l-1,=0,00138 m = 1,38 (mm). Dap s6 A dung.

2.108. (Xem hinh 2.108)
Khong mat tinh tong qudt, néu ta gia thiét, ban dau day thang dung lo xo
chua bién dang. Tai li do x, 10 xo gian mdt doan x, tdng hop lue cua luc cang

soi day va trong luc la —%Ex, luc dan hoi la —-kx. Ta cé

——n-l—g~x—kx=mx”
2

x"+(£+g)x=0 (1)
m [

Phuong trinh (1) ching t6 m dao dgng diéu hoa vdi tan so

m=J£+§.
m [
Vay déap s6 C dung.
2.109. Phat biéu A sai vi trong va cham mém co nang khéong bao toan. Mot phan

co nang da bién thanh ndi nang.

Phat biéu B ding, day la cong thic tinh van téc sau va cham mém, xuyén taim.
Phat biéu C sai: vi cong ctia vién dan duge bién thanh hai phan: thay déi noi
‘nang (6 day la téa ra nhiét lugng Q). Phan thi hai, tap ra co nang cho cat
trong bao cat (Ban didu co nang bing 0, néu chon mdc thé nang tai 7 tri
thap nhat. Sau va cham co nang cta cdt la Mgh).

A sai, C sai, B dung nén D sai.

Ta chon ddap an B.
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Chuong III. SONG CO HQC

I. Cac bai tip mau (giai dé nhd két qua cho viéc giai bai tap
trac nghiém)
3.1. Xay dung phuong trinh séng co. Néu 3 cach viét phuong trinh nay, va néu y

nghia cua moi cach viét.

Giai
Gia su tai moi S phat ra mot dao dong c6 phuong d
trinh U, = asinot. Gia thiét la song khong suy b:_ M
giam, tai M cach nguon mot doan d, dao dong van
T A ’ i s ; Hinh 3.1
c6 bién do a, nhung xay ra cham hon dao dong ¢
- . & 2 a = i . d
S, do phai truyen mat mot thoi gian t, = — trong
v
do v la van toc truyen song.
* Dao dong ta1 M la: u = asino(t — t;)
. d
us=s asm(o(t - — (1)
v

Phuong trinh (1) la cdch viét thd nhat cua phuong trinh séng tai M. D6 la

phuong trinh dao dong nhung li do dao dong u phu thuéc vao hai bién sé;

bién so thoi gian t va bién sé khéng gian d.

~ Tai mot thoi diém t, cac diém khéac nhau, ¢6 d khac nhau, dao dong khac
pha nha, ¢6 Ii do khac nhau.

4 P . v = 1 d - . - F
— Quan sat tai1 1 diém, ¢6 d = hang so, thi - 2% ¢6 vai tro la pha ban dau
v

cua dao dong. Vay mdi diém cia méi truong dao dong xung quanh vi tri
can bing cua né.
* Ta bién déi cong thuc (1)

u = asin "mt - _‘_"_‘i] , thay o = &r vT = A thiu= asin(mt - EEdJ (2)
L v i A

Phuong trinh (2) tuong duong vdéi (1), rat tién lgi lac giai cac bai tap.
* Bang cach thay o = -2% ta c6 cong thue

u= asin[z—nt. - Q—Rd] (3)
T A

Phuong trinh (3) cho ta y nghia® séng la mdt dang chuyén dong tuan hoan
trong khong gian, thoi gian.
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Trong dé: chu ki thai gian la T va chu ki khong gian la A

Trong d6 hai biéu thue g% va E binh dang nhau.
A

Chu y: Ta c6 thé biéu dién phuong trinh das dong s6ng theo cac dang

d
u = acosu(t - t,) = acosw[t - —] (la)
V.
e
u = acos [mt - —Hd] (2a)
A
u= acos[git - gEd (3a)
T F

néu dao dong do ngudn phat ra cé6 dang u, = acosot.
3.2. Trong hinh 3.2 mat phiang hinh vé la mat thoang
cua chat long. Hai nguon két hop S,, S, phat ra
hai séng c6 phuong trinh dao dong phat ra tu hai
nguon la: ug = ug = asinot. Gia su bién d¢ song

khong suy giam.
a) Viét phuong trinh séng tai M. Hinh 3.2
b) Xdc dinh cac diem M ma tai deé:
a/ Séng ¢6 bién dé cuc dai
B/ Séng c6 bién do cuc tiéu.
Giai
a) Diém M nhan duge hai séng.

— Séng truyen tir S; dén c¢6 phuong trinh u; = asin (mt. ~ %}dl J

— Sé6ng tu S, dén ¢6 phuong trinh u, = asin [int - %Ed.z]

Tuy nhién, ta chi quan sat duoge song tong hop cua hai séng trén la: u = u; + u,.

u= a{sin[mt - %?dl ) + sin(mt. - -i—ndz ﬂ

u= 2acos—:-{d3 - d;).s1n ltmt - -];-:—(d1 +d, }} (1)
Trong (1) ¢6 hai thanh phan:
+ Thanh phan bién do: ‘J.’acos)E (d, = d))
+ Thanh phan diéu hoa: sin [wt - %‘-{d1 + dzl]
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- T @ " l n
Bién do song tong hop la A = ;zzacos;ldz -d, Ji

by «/ Diem M sé co bien do cuc dai, néu

n
cos— (d; — d,) = +1 = coskn
/

hay d. - d, = kA (2)
Piem M la cuce dai cua giao thoa, néu hiéu khoang ciach tu M dén hai
nguon la mot so nguyén bude song.

/ Diém M c6 bién do cue ticu néu:

n n
cos — (d, —d)) = 0 = cos(2m + 1}2 ;
.". L]

liﬂ\' d__'_d] :'2"]‘?' 1:'.)2 '.3}

Cac diem M ¢6 hiéu khoang cach dén hai nguon bang mot s6 nguyén lé
A ,
o S€ c6 bién do cuc tiéu.
3.3. Trong bai 3.2, néu khoang cach S;S, =/ = 10,54 thi
a) Trén mat chat long c6 may duong cuc dai
b) Trén mat chat long ¢6 may duge cuc tiéu
¢) Puong trung true la cue dai hay cuc tiéu
d) Trén doan thang noi S;S, ¢6 may diem dao dong vdi bién do cuc dai, cuc tiéu?
Giai
a) Ap dung tinh chat cua tam gidac: “hiéu hai canh khéng 16n hon canh thu ba”.
Trong tam giac S;MS, thi |d, - d,| < /.
Thay d, — d, = kA, ta c6

-l <kl <l
-10,5) < kA < 10,5)
Do k nguyén nén: -10 <k <10 (1)

Trong bat dang thue kép (1) ¢6 21 s6 nguyén k.
Vay ¢6 ca thay 21 dudng cuc dai.
b) Tuong tu, diém M la cue tiéu néu

d,-d, =2m + 1)i
>

-10,5A < (3m + 1) —;— < 10,5A

-21<2m+1<21

-11<m<10 (2)
Trong (2) c6 22 s6 nguyén m, vay c6 22 duong cuc tiéu. (trong dé c6 hai
dudng dac biét qua S,, S,).
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¢) Pudng trung truc la tap hop cdc diém ma d, = d, hay d, — d, = 0. Vay do li
dudng cuc dai ung véi k = 0,

d) Mdi dutmg cuc dai hoac cuc tiéu cdt doan thang S,S, tai mot diem. Vay:
Trén doan S,S, ¢6 21 diém dao dong véi bién do cuc dai.
Trén doan S,S, ¢6 22 diém dao dong véi bién do cuc tiéu. Ngoai trif 2 dién
dac biét la S,S, con lai 20 diém dao dong véi bién do cuc tiéu (trong bai nay
cac diém d6 khong dao dong).

3.4. Hai nguon S,, S, trén mat chat long phat ra hai s6ng két hop cung pha, c¢

phuong trinh ug = ug = acosot.

X
’ . 2 ) . 2 e ei————
Xét trang th:’n dao dong cua cac diem M x S, M O S,
trén doan thang S,S..
Hinh 3.4

a) Tim khoang cdch giita mét cuc dai ké nhau.

b) Tim khoang cach gitta mot cuc dai va mot cuc tiéu bat ki. Tu dé suy ra
khoang cach gita mot diém cuc dai va mot diém cuc tiéu ké nhau.
Giai
Chon truc toa do Ox c6 goc d trung diém O chiéu duong hudng vé phia S,

Toa do caa M la x thi: d, = é +x;d,=%~x;d2—d,=2x

a) M ¢6 cuc dai cua séng, néu: d, — d, = ki,
hay: 2x=kl;x=k% (1)

S ; >, " =
Céac diém cuc dai cach trung diém O, mét s6 nguyén 3

Khoang cach hai cuc dai ké la:

A
kaxk_l=k—+(k—1}—?£=i (2)
2 2 .
" . A
b) M ¢6 cuc tiéu, néu: d, - d, = (2m + 1) 2
A
hay: 2x = (2m + 1) 3
A
X =(2m + 1)‘4— (3)

Coéng thuc (3) ching to, cac diém M ¢6 bién do cuc tiéu cach trung diém mot
= . oo K
s0 nguyén le e

Khoang cach tir cuc tiéu thit m dén cuc dai thua k la
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' A ' S
X — Xi| = !iZIurlJ-ﬁ- k)_‘ =(m-k) — -
= 4 2 2 4
S 1 | A
= n{‘ 0 2 (2m + 1J-,— (4)
2 4] . 4

Kot qua la khoang cach giua cuc dai bat ki dén cuc tiéu bat ki la mot so
s | ).
nguyen je :
: 1

Vav. cuc dai cue tiéu ke nhau sé cach nhau % .

Chu y: Cac két luan trén khong phu thuoc cach chon hé toa d¢. Ta cé thé
chon goc toa do la S, hoac S,. Chiéu duong bat ki, déu c6 cung két qua.

Thi du: Ta chon an la d, = MS,

Thi d=0-d,,d;-d, =2d, -

- biem M la cuc dai néu:

Bl e e A Bl = - %0
2 T 3

Khoang cach hai cuc dai ké la:

[£+k_%)_[.{+(k—1)?::| = —}— (2a)
2 2 2 2

[dzk‘d;:k 1| 9

~ Diém M la cuc tiéu, néu:
2d, -1 =(2m + 1) 4 hay d, = i + (2m + lli
. 2 1

Khoang cach giua cuc dai, cuc tiéu bat ki la

(
ld_‘m 'dzk[ = (£+(2m+1)£]-; —1 } kiJ
2 4 \ 2 2
— ’(m — k)_" + }_'. — 11_).‘ + E‘|
4 2 4]
fon-22
4

Cac ket qua (2) va (2a); (4) va (4a) 1a giong nhau.
3.5. Trén mat chat long ¢6 hai nguon phat ra séng két hop nguge pha nhau, cich

nhau mot doan / = 5,254

Dao dong phat ra tu nguon cé6 phuong trinh \ \

la ug = asinot; u, = -asinot

1. Viét phuong trinh séng tong hgp tai diém M. %8
2. Xac dinh cdc diem M ma:

a) Song co bién do cuc dai.
Hmh 3.5

b) Séng ¢6 bién do cuc tiéu.
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3. Trén mat nudc ¢6 may dudng cuc dai? Duong trung truc la duong cue dai hay
cuc tiéu.
(Gia thiét la bién do s6ng khong suy giam)

Giai
1. Ba phuong trinh séng, viét cho diém M
—~ Séng tu S, dén: u; = asin [u)t - %d, ]

. : 2
- Séng tu S, dén: u, = —asm[mt - fr—tdz]
A

— Séng tong hop cua hai séng nay c¢6 phuong trinh la:

Uu=u; +u;= [sin(mt - %diJ - sin(mt - gldﬂ
' K 4

u= Zasin;(dz —-d,); cos [mt - —i‘E(d, -d, )} (1)
\ z.
2. a) Cac diém M c6 bién dé cuc dai, ung vdi

siniE (d; - dy) = 1 hay
A

T (dy-dy) = (2k + 1)~
A 2

dz—d1=(2k+1}% (2)

Cac diem M ma hiéu khoang cach dén hai nguon la mét s6 nguyén lé }5 ia
cac diém ma séng tong hgp cé6 bién do cuc dai A = 2a.
b) Cac diém c6 bién do cuc tiéu, Ung véi sin—; (d, - dy) = 0 sinmn

d, -d, =mA (3)
Céc diém c6 bién do cuc tiéu (6 day la A = 0) la cac diém c6 hiéu khoang
cach dén S,, S, bAng mét nguyén lan 2.
3.Tacé |d, —d,| <!

‘(2!& + 1}% < 5,251

-5,25 < (2k + 1}% < 5,25

-10,56 < (2k + 1) < 10,5.
Do 2k + 1 la s6 nguyén lé nén:

-11<2k+1<9

-6 <k <4.
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Co 11 duong cuc dai.
Duong trung truc la duong ma d, = d, hay d, - d; = 0 né nam trong ho
duang cuce tiéu (3) (ung véi m = 0).
Chu y:
— Khae vai truong hop hai nguon cung pha, khi S,, S, cung pha duong trung
true la duong cuc dai khi S,, S, nguge pha, duong trung true la cuc tiéu.
Duong cue tiéu la duong ma mat nudc ding yén khong phai la duong gon
lom (co bien do A = 0)
- Puong cue dai la dusng ma mat nude 16i 1én mét doan cue dai bing 2a, va
¢o lue lom xuong mot do sau bang 2a. Vay khong phai la dugng gon loi.
3.6. Tren mat chat long c6 hai nguon két hop S;, S, phat ra hai dao dong vuong
pha nhau
ug = asinot; ug = acosot. Gia su séng khong suy giam.
a) Tim phuong trinh séng tong hop tai vi tri M bat ki, cach hai nguon cac doan
d,. d,
b) Tim toa do cac cue dai va cuc tiéu.
¢) Cho S,S, =/ = 10,54, Trén mat chat long c6 may dudng cuc dai? May duong
cuc tieu?
d) Buong trung truc cua S,S, la duoing cuc dai hay cuc tiéu?
e) Tim khoang cach giua hai cuc dai ké? Gia hai cuc tiéu ké? Gitda mot cuc dai
va cuc ticu ke khi xét trén doan thang S;S..
Giai
a) Phuong trinh séng tai M do S, truyén dén la:

uy = asin(mt - Q—Rle
A
5 G Ak 2n
do S, truyén dén la: u, = acos[mt - Td’]

= asin[mt. - i?'—Tidl + E)
A %

Phuong trinh séng tong hop tu hai séng trén la:

up +uy = a{sin(mt - —2f-d1 ] + sin(mt - Z_sz + Eﬂ

u

2)
u=2rac:os[1t{d2 —d,)—-}E sin[mt—iid, +d2}+£J (1
2 4 A 4
hoac = ‘.Zrclcos{'?ld2 -d,) + s sin[mt - T—I-{dI +d,) + E] (la)
2 4 A 4
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b) a/ Cue dai
Diém M c¢6 cuc dai, néu:
t

cos[l:-(d1 -d,) + E} = +1 = coskn hay -?(dl -dy) + S o kn

A

dl—dz=(k—i]l 2k € Z
3
hoac d, - d; = [m+i-}k (2a) m € Z.

B/ Cuc tiéu
cr.)s[zldl -d,) + E] = 0= cos(2n + 1)~
A 4 2

hay:—;t:(dl—dgl-c- g =%+l’l7{.

d;—dz=[n+i]l (3);n € Z

hoacd, - d, = (p—g)k (3a); p € Z.
c) a/ S6 duong cuc dai:

~10,5 < (k - i) A < 10,5

-10,56 <k - & < 10,5

LS

-10,25 < k < 10,75
Do k nguyén nén: =10 < k < 10.
Cé 21 duong cuc dai.
B/ Sé do cuc tiéu:

~10,5\ < [n " %)). < 10,5\

-10,75<n <10
do n nguyén nén: =10 < n < 10.
Cé6 21 dudng cuc tiéu.
Chu y: - Trong cau c, ta dung cac cong thic (2), (3). Néu dung cac cong
thuce (2a), (3a) ta cang di dén cung két qua.
d) Puong trung truc cua S,S; ing véi d, = d, hay d, — d; = 0 (4). Dang thuc (4)

khéng nam trong ho cdac dudng cuc dai hay cuc tiéu. That vay, néu ta tinh
bién do thi: A = 23008(-;5((12 =) %]

A:aﬁ.
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¢) Chonr heé toa d¢ nhu hinh 3.6 goc toa do la trung diém, chiéu duong hudng
sang S,

- [ [
*Tacod, = - +xid, = & =R d, —d, = 2x (5)

Thay (5) vao (2 ta co. diem M c¢o cuc dai néu:
1

(il—(]:Zz.‘(:{k- :" X
: 4) r—eo—eo % > X
A S, OM S
Khoang cach gida hai cue dai ké la:
| A A A
L =%yl = :414-1;g —I4tk—11—1]§| =3
*Diém M cé cuc tiéu, néu: d; - d, = 2x = (n + r )2
A
X=(4n+1)— (7)
8
Khoang cach hai cuc tiéu ke la:
1%, — Xo_ 1] = |(4n + 11’—“ —[41n~1}+1]E|= &
8 8 2

Khoanyg cach hai cuc tiéu ké cung la =

* Khoang cach gitra cuc dai va cuc tiéu, suy tu (6), (7) la

A A
ldk = 1)~ = (4 + 1) -)—| i I4tk—nl - - l|
8 8 8 4

Cue tiéu cua vé phai khi k =n la i

Chu y: Khi 2 nguon S,S, cung pha, nguoe pha hay vuéng pha thi vi tri cuc
iieu cuc dai trén doan S,S, co thé khac nhau, nhung c¢6 quy luat chung la:

— Khoang cach giwa hai cuc dai ké la ;
- Khoang cach gita hai cuc tiéu ke la 5"

. . . el A
— Khoang cach gita cuc dai cuc tiéu ké la e

3.7. Hu nguon két hop S,, S, phat ra hai séng két hop ug = ug = asinot. Khoang

c:ch hai ngudn la S8, =/ = 10,75, Hoi trén doan néi S;S; ¢6 may diém dao
ding vdi bién do cuc dai va nguoe pha véi dao dong phat ra ti hai ngudn.

129



Giai
Céc diém c6 bién dd cuc dai trén doan S;S, ¢6 phuong trinh 1a

U= 2acos§(d1 — dy)sin[ot - }E (dy + du)]

-

Tai dé, co 23005% (d, - dy) = +2a.

vad, + d; = = 10,751 nén phuong trinh la u = +2asin(ot — 10,75n)
) . 3i
= +2asin(nt — - )
4
So vdi phuong trinh phat ra tir uy, u, la
us = asinot thi cdc di€ém nay dao dong khac pha véi u, va ug
Dap s6: khong c6 diém nao.
3.8. Hai nguon két hop S,S, trén mat chat long phat ra hai dao dong ngudgce pha.
ug = asinot; ug = —asinot.

S;S; = 10,51. Hoi trén doan néi S;S, c6 may diém dao dong vdi bién d
A = a. Trong d6 may diém cung pha véi ug .

Giai

Ta thua nhan phuong trinh séng téng hop, da tim ra trong cdc bai mau:

u= 2asin]-; (dy - d,).cos[ot — ; (d; + dy)l (1)
Chon hé toa do nhu hinh 3-8 thi d, - d, = 2x

di +d; =1 =10,5A X

il il il

Phuong trinh (1) sé la: X S M O S,

u = 2asin g%icos[mt - 10,5x] ‘ Hinh 3.8

. 2nXx .
u = 2asin — sinot (2)

Céc di€m dao dong vdi bién 40 A = | 2asin %{Ex! -

C6 ... g
A 2
1. + Lay dau cong:
. 21X 1 o
i —— = 4= = ili—
2nx o = + 2k;n
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2nx Sn
ho thu 2 —= = + 2k.n
} O
5
X-‘; = 5 -f_ + k__lf {21

- S6 diém suy w1 ho (1)
l l

Do —— R &
2 2

Nén: -5.25 < — + kA < 5.25%
12

Do k nguyén -5 < k, < 5.
Co 11 diem.,

Sas v . - B .
~- S6 diem suy tu ho (2): 5,25/ < T A + k, < 5,25\

Do k. nguyén nén -5 < k, < 4.

C6 10 diém.

Vay c6 21 diém c6 bién do A = a va dao dong cung pha véi hai nguén.
1 n

2. Lay dau tru sin X = —— =s8in ..
) 2 6/

Giail nhu trén ta ¢6 hai ho nghiém

Ho thu 3 la: X3 = —-— + KyA
12
Va ho thua 4 la: X4 = — DA + kgl
12
Suy tu ho thu 3: -5,25\ < - 1% + ks < 5,25\
-5 < kj -~ 5

Cé 11 diém.
Suy tif ho tha 4: 5,254 < - ?; + ko) < 5,25

4 < k4 <6.
C6 10 diém.
C6 21 diém dao dong vdi phuong trinh u = —asinwt
tie la cac diém c6 biéen do A = a, dao dong ngugc pha vdi dao dong phat ra
tu Sy, S..
Dap s6: Co 42 diém dao dong vdi bién do A = a.
Trong dé ¢6 21 diém dao dong véi bién do A = a, nguge pha véi dao dong
phat ra tu S, S,.
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3.9. Tai hai diém S,, S, trén mat chat long ¢6 hai nguon két hop, phat ra song c
phuong trinh tai S, va S, la: ug = asinot
Séng c¢6 tan s6 f = 5 (Hz), van tdéc truyén la V = 0,1 nv/s; 1 = 2 cm
d; = 9 (em) vao thai diém t = 10,525 (s) thi li d6 va van téc tue thyi cua cha
diém (c6 vi tri can bang ¢ M) la bao nhiéu?
Giai
Séng c6 tan s6 o = 2af = 107 rad/s

Cé bude séng A = % = 0,02 (m)

Do hai s6ng phat ra cung pha, nén séng tong hop tai M, c6 phuong trinh la:
us zacos;{d, — dy)sin[nt — .-l (d, + dy)]
\ 18

thay a=002 5 @ -d)= -%; }1 (dy +.d3) = B.26n

L.
A

ta c6 u = 0,04. %/_% .sin(10nt — 8,257) (m)

lido  u=-0,02 V2 sin(10nt — —} ) (m) 1)
Van téc tie thoi v = u' = -0,2 V2 n.cos(10nt — g ) (m/s) 2)
Thay t = 10,525 (s) vao (1) va (2), ta c6:
Li do: u=-0,02V2sin105z = 0
Véan téc: v =-0,02v2 1 cos105n = 0,22 1 m/s

v = 0,89 m/s.

3.1C. Trén day cang AB, hai dau A va B giir chat dang tén tai mot séig dung, de

nguon séng phat ra tir S véi phuong trinh ug = asin(ot + o)
Viét phuong trinh séng dung tai diém M, duge tao ra do su téing hyp cu:
séng tdi tir S dén va séng phan xa tu B vé.

1. Tu chon hé qui chiéu va viét cac phuong trinh sau day:
— Song phat ra tu S.
- Séng té1 M.
~ S6ng phan xa qua M.
— Séng tong hop tai M.

2. Xac dinh toa do cac bung va nut cua séng diung.

Giai

Cach chon hé qui chiéu thu 1. Goc toa do ¢ S.
Goc thoi gian sao cho séng phat ra tir S ¢6 pha ban dau bang 0, k hiéx:
SM =x, SB - [.
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1. - Sé6ng phat ra tu S la: ug = asino? (1)

) . 2n
e SOllg 161 M: u, = asinlwt — —x) (2)
A
- . . 2n ;
- Song phan xa qua M: u, = —asinfot - — (2/ - x)] . (3)

—~ Séng tong hop tai M: u =u, + u,

. 21 2
u = asinfot — T.I X) — sinfot = ; (2] — x)]

2; 2:
T (1 - x).coslot = <21) (4)
A A

2. Toa d§ nut: Cac diém M c6 bién d6 séng tong hop bang 0:

2asin

u

. 2R ,
sin— (I — x) = 0 = sinkn.
A

Hay l~%= lnci (5)
2
Trong d6 | - x = MB. Nut la cac diém cach dau nit B mot s6 nguyén nua
budge song.
Toa d¢ bung: cac diém co6 bién do séng tong hop bang 2a, hay:

. 2nm ;
sin— ([ — x) = 1 = sin(2m + 1)%.
A :

1—x=(2m+1)—:i' , (6)
Bung la cdac diém c¢6 vi tri can bang cua dao dong cach dau nit B mot mot so
nguyén lé .
- 4 ’

Cach chon hé qui chiéu thu 2
1. Goc thoi gian sao cho song phat ra tu S ¢6 pha ban dau bang 0.
Goc toa do la dau nut gia chat M, BM = x.

~ Phuong trinh séng phat ra tu S, ug = asinot (la)
- S6ng tdi qua M u, = asin[ot - %EH - x)] (2a)
- S6ng phan xa qua M u, = —asin[ot - —i—ﬂ (! + x)] (3a)
- S6ng tong hop tai M \

Uu=u; +u;= a{sin{mt - _2}_11“ - xi] - sin{mt - :‘;';—n{l + xJ}

u = 2asin gTixcos(mt - %EZ} (4a)
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2. Do phuong trinh (4a) giong phuong trinh (4) ¢ chd

134

Trong (4) MB=1-x
Trong (4a) MB = x, nén thanh phan bién do giong nhau.

Két qua van la: M la nit, néu: MB = k% (5a)

M la bung, néu: MB = (2m + l)% (6a)

Cdch chon hé qui chiéu thu 3. (Day la cach chon hay nhat)
Goc thoi gian sao cho séng tdi B c6 phuong trinh.
U = asinot.
goc toa do ¢ B, BM = x.
- Séng phat ra tu S, s6m pha hon séong tdi B mot huéng tuong dng vai
— l] (1b)

-

duong di / (I = SB) nén: ug = asin[ot +

- Séng téi M, sém pha hon s6ng téi B, ing vdi doan x nén:

u, = asinfot + 2)—“:;] (2b)
— Séng phan xa qua M, ¢6 pha cham hon séng phan xa tu M ung vdi doan x,
u; = —alot + %:-Ex] (3b)

— Séng tong hop tai M

. 2 : 2
u=u; +u; = alsin(ot + —Sx) - sin(ot — Tnx)l

u = 2asin %—:-t—x.cosmt (4b)

Ro6 rang la, phuong trinh (4b) dep hon cac phuong trinh (4) hay (4a). Séng
két qua vé toa do bung va nit van théng nhat nhu trén.

Céc chon hé qui chiéu thi 4.

L4dy mot nit séng bat ky, cAch nguéon mot doan ! dé chon goc toa dé va goc
thoi gian nhu da lam trong cach thu 3.

Chu $: Hai diém A va B la binh ding trén day cang AB. Vay néu ta lay A
ma khao sat s6ng nhu lam véi B thi ta duge mét hé bung va nit phan bo:

gom cdc nit: cach A mdt sé nguyén %
Céac bung: cach A mdt sé nguyén lé %
Néu AB = n% thi 2 hé séng dimg nay chong khit 1én nhau, va trén AB ton

tai s6ng dung néu AB = n% thi khong c6 séng dung trén AB.



3.11.

Soag dig c¢6 dau phan xa tu do:

Trong hinh 3.11

- O hinh a, ¢6 mjt soéng doc, truyén
tu nguon dao dong S cua am thoa,
dao dong doc theo phuong truyen la

truc lo xo.

- J hinh b, c6 mét séng ngang ma phuong
trinh la truc lo xo, phuong dao dong a) b)
vuong goc vdi truc 1o xo. Hinh 3.11

Hay trinh bay vé séng diung trén 1o xo bang cdch xay dung phuong trinh

song dung, va qua dé tim vi tri cac bung va nat.

Giai

Cach giat thich 1. Chon goc toa d ¢ dau nut tu do cia 1o xo thi: AM = x,

chon goce thisi gian sao cho dao dong phat ra tir nguén cé6 pha ban dau C.

- Phuong trinh phat ra tir nguén ug = asinot

_ . : 2
- Tar M, phuong trinh séng téi: u; = asin[ot - —):1(1 - x)|

2n

phuong trinh séng phan xa: u, = asin[ot - (! + x)]

(dén dau nat A séng quay vé ma khong déi dau, khong doéi pha)
- Phuong trinh séng dung tai M la

uy+u=a sin[u)t - —%E{Z -~ X) | +sin| ot - 2—“([ + x)]
1 a )

u

I

u

1]

2acos o Xsin [mt - gﬁl] (1)
A A
~ Toa do bung: cac diém M c6 bién do cuc dai:

n
cos gi—x = +1 = coskn

A
x=k= (2)
TR
Bung la cdc diém, c6 vi tri can béing cdch vi tri cAn bang cua dau nit tu do
mot s6 nguyén %
~ Toa do nat: Cac diém M khong dao dong thi:

cosgﬁx =0 = cos(2m + 1)%

X=(2m + 1) % (3).
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. . . . é a b Y 2 . ” a’ = ] ;.\\
Nut la cac diém céch vi tri can bang cua dau nit tu do mot s6 nguyén lé T

Khac vdi song dung, ¢6 hai nut giua chat:
Pau nit tu do luén luén 1a bung séng
Cdch gidi thu 2. Chon goc thoi gian sao cho séng tdi diu mat td do c¢
phuong trinh u, = asinot
Khi d6, séng t6i M sém pha hon u, ¢6 phuong trinh
u; = asinfot + g}:—‘-xl

Séng phan xa qua M, cham pha hon u,, nén:
; 2n
u; = aSln[t!)t - ‘—X|
2

Séng dung tai M, ¢6 phuong trinh:

d 2K .
u=u; + u; = 2acos — xsinot (la)
A

Tuy phuong trinh (1a) dep hon phuong trinh (1), nhung do thanh phan bién d¢

. ; 2n . , % _ipy T "
cung la 2acos — x, nén toa do bung va nat van tuan theo cac biéu thuce (2) va (3).
A

Chu y:

— Véi ca hai s6ng dung, ta déu thay duge ndt, va dé la diém ma vanh 1o xc
ding yén.

— Tuy nhién, do luu anh trén vong mac, nén trong song ngang ta thay rc
bung séng. Trong s6ng doc ta khé phat hién bung song.

— Néu 1o xo, day dan hoi thang, hay cot khi ¢6 mot dau phan xa, mét dau tu
do, thi chiéu dai cua day cang, 16 xo, co6t khi phai la:

[=(2n + 1}3 mdi ton tai sé6ng dung (vi mét ddu la nat, mét dau la bung).

3.12. Trong hinh 3.12. Mat phang hinh vé la mat
thoang chat long. Hai ngudn séng két hop S,,
S, phat ra hai séng c¢6 phuong trinh dao dong
tai nguén la

Ug = acoswt :
ug = asinot, S,S, =/ = 104, Hinh 3.12

Gia su bién do s6ng khong suy giam xét diém M trén mat chat léng, cact
hai nguon cac doan d, = 10%; d, = 9,251

1. So sanh bién d9, pha ban dau cua séng tong hop tai M va séng phat ra tu S
va vdi song phat ra tu S,.
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2. Timdiém M, trén trung truc cua S,S,, tai d6 séng tong hop c6 dao dong:
a) Cing pha vai ug b) Nguogc pha véi ug -
Giai
1. Ta thua nhan két qua cua bai 3.6: S6ng tong hop tai M c¢6 phuong trinh

-

. b b1
S nt ———(d d)
m[u +4 :  + 2J

E. n
u=lacos| -(d, -d,) - —
A 4

Ap tung cho diém M, véi d, = 102, d, = 9,252

3
g(dz'—d[}=—"‘1‘n

T (d, +dy) = 9,251
A

Ta & u = 2acos(-n).sin(ot — 9n)
u = 2acosot (1)
a) So vii ug : do ug = acosot thi

Song tai M co bién do gap 2 lan, cham pha hon ug mot goc % :

do oswt = sin(ot + % )

b) So vii ug . Do ug = asinot nén séng tai M c6 bién do gap 2 lan, va c6 dao
dong cung pha véi ug .

2. Tréntrung truc thi: d; =d; = d nén -

n 2nd
x(dz—d])=0; {-(dz+dg)= —;——

Phumng trinh séng téng hop c6 dang
n 2nd

u = ‘.Z:;n::os(—E ).sin(ot + — = ——) (2)
4 4 A
u=av2sinlot + = @) (2a)
4 A

a) Tim liém M, c6 dao dong cung pha vdi ug :

Do 1, = asinot nén, néu tai M, séng cé dao dong cung pha véi ug thi:

LA T
4 A
2n n

Ll _kne = 40w
4 4

(Vi< va m la cdc s6 nguyén)

d=}-+n?\.
8
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dod>%nén:d:%+mlvdim25.

b) Tim diém M, ngugc pha véi ug
Do ug = acosot, nén ta bién déi phuong trinh séng tong hgp la

-

g %’Td_ Ly
A

u = a\@cos[wt+i—gﬁd——] = 8 2cos{mt-
4 ) 2
Dé dao dong nguge pha véi ug thi

= (2k + 1)n hay

o e PR
4

d:-—E).-o-m)L.
8

V61 m nguyén > 5.

3.13. Trén day cang AB dang c6 séng

dung, tao ra nhd nguén S cédch A§ ........... .g_ @GEB

diém B mot doan SB = 1,75 Hinh 3.13
Hay xac dinh:
a) Diém M, gan B nhat, song dimng c6 bién do gap V2 lan bién do dao déng d«
nguén S phat ra, va dao dong cung pha véi dao dong phat ra tir S
b) Piém M, gom B nhat, séng ding c6 dao dong cung bién do, ngugc pha vo
dao dong do S phat ra tai S.
Giai
Gia su dao dong phat ra tu S ¢6 phuong trinh

ug = asinot (1)
Khoang cach tu S dén B la /, khoang cach tu M bat ki dén B la x, thi:

Séng t61 M c¢é6 phuong trinh u, = asin[ot - %E{l - x)]

Séng phan xa tu B qua M ¢6 u; = —asin[ot - —2;(1 + x)|

Séng ding ¢é6 phuong trinh la:

Uu=u; + Uz = 2asin—2;zx.cos(wt - g_;—!)

Thay [ = 1,75) vao biéu thic cia u, ta cé:
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u

.. O% . oK .
2asin — x.cos(ot — 3,51) = 2asin + x.sin(ot — 3n)
A \

o B
= —2asin — x.sinot (2)
A

a) Biém M, ¢6 phuong trinh dao dong la:

S :
u = —2asin — xsinot = Jﬁ asimot
A

hay sin —.-Ex = - i = sinl—EJ
A VRN - R 4
— C6 hai ho nghiém:
ho thu 1: 2._.1}(1:_3 + 2k n
A 1
A .
N = —— +k1!‘. (a)
8
ho thu 2: —2_—73 Xg = 9% + 2kym
A 1
8

Chon nghiem duong nho nhat trong hai ho nghiém nay la: x = -58— (lay tir ho thir 2)

PS: M}B = E-)i
8

b) Piém M, gom B nhéat c6 dao dong la

. " "
u = -asinot = 2asm—‘{-x.smmt

. 2n 1 : n
Sin—X =-— = sin(-—)
A 2 6
— C6 hai ho nghiém thoa man:
2n n

hothtl: —x;=-— +2mn
A 6

X = .. + myA (c)
12
ho thu 2 _2_;,(2_._5__ + 2myn
5A
X9 Z—I-2- +m21 (d)

nghiém duong nhé nhat trong hai ho nay.
DE: MB % = % 14y tit (d)
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3.14. Cho biét nguon dién S phat ra séng am truyen di trong mot duong dang hudng
Co hai diém A va B nAm trén dudng thing qua S, A, B. Muc cuong do am tai A
la Ly = 50 (dB) tai B la Ly = 30 (dB). Cuong do am chuan lal, = 10 ¥ (w/m?)
Hay xdac dinh cuong do am tai trung diéem C cua AB.

Giai
* I\ |
L,\ = IOIg = |
Il} J rA
50 = 101ng —a —- —
Iu S A C B
I.-'\ = l||.1()ll'l ) r“
In=10" Hinh 3.14
¢ Lo=30= 101g[-li'—’]
IH = Iu.log = 10 ’
* P=drrlh=4xr 1)
\ 2
-lr—r‘-‘—J = ;-}-‘— =10 °, suy ra ry = 10r,
\ rll, A
Do C la trung diém cua AB nén
e = .'2 tr\ + I'“I' = 5.51-‘,\
(r, ) 1 ¥ 1
. 0 r
Ta lai c6 L= "" :[---—\ i
L. \ 2 ) (5,5 ) 30,25
Suy ra: Io = - I, =0,033.10 " (w/m*)
30,25

Io = 3.3.10 7 (w/m?).

[I/ Cac bai tap trac nghiém co ban va hay
3.15. Chon phat biéu dung.
A. Trong séng cd, cac chat diém cua moi trudng c6 van toc la van toc truyen
’ X A
song V = Af = T
B. Trong séng co, cac chat diém cé van toc cua dao dong xung quanh vi tri
can bang: v = u’, (ula li do).
C. Trong séng co, chi c6 pha cua dao dong la di theo séng, cac chat diém cua
moi truong dung yén, khong di theo séng.
D. Ca A, B va C déu sai.
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3.16. Chon phat biéu dung, khi xét séng co truyén tiu mot nguon diém phat ra
dang huong trong méi trusng khong hap thu séng, c6 cong suat khong doi.
A 1Jo ndang luong séng cang xa nguon cang giam nén cuong do song giam
khi di xa nguon.
B Do nang luong song giam khi lan ra xa nén mat do nang luong séng cang
Xa nguon cang giam.
C Néu moi truong khong hap thu thi bién do song khong giam khi ra xa nguon.
D. Do nang luong bao toan (méi trudng khong hap thu) nén khi cong suat
khong d6i, cang xa nguon thi cuong do6 séng cang nho, mat do nang
luong cang nho, va bién do séng giam dan thec khoang cach.
3.17. Chon phat biéu chinh xac nhat.
A Tai ngusi khong nghe duoce siéu am la do tan sé qua cao.
B. Tai nguoi khéng nghe duge song ha am vi séng nay c6 nang lugng qua nho.
C. Tai nguoi khong nghe duge hai loai am néi1 trén la vi, tai chi cong huong
vdi cac tan so tu 16 Hz dén 20 000 Hz. Siéu am va ha am ¢6 doé nhay
bang 0 déi vdi tai ngudi.
D. Ca A, B va C déu dung.
3.18. Hai nguon S,, S, phat ra hai séng am cung tan sé, cung bién do, cung pha.
Phat biéu nao sau day la dung:
A. Diém M c¢6 cuc dai ciia 4m néu d, — d, = k2.

B. Diém M c¢6 cuc tiéu cia am néud, — d, = (2m + 1}%'

C. Ca A va B déu sai vi tai M hai dao dong khong cung phuong. Cé thé co

giao thoa nhung khong phai la hai cong thuc xac dinh cuc dai cue tiéu
neéu ¢ A va B.

D. Cac cong thic néu ¢ A va B chi ¢6 thé ding néu ta xét trén doan noi 2
nguon S,, S,.

3.19. Cong thic nao sau day la dung khi phat biéu vé cuong d¢ va cong suat cua

song co:
| ) . 2
A l= " vail,la cusng do tai nguon.
4nr-
p At 2 = a* - L 2 "
B.l= o £ néu nguon cé cong suat khong doi, phat dang hudng.
nr
P - & # g - a® - A & » o »
C.1= i néu nguon co6 cong suat khong déi, nguon phat ra dang hudng,
nr’

moi truong dong nhat, dang huéng, khong hap thu séng.
D. Ca A, B, C deu dung.
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3.20. Hay chi phat biéu dung.

A. Van téc séng cd chi phu thuoc ban chat cua moi truong truyen song.

B. Van tdoc s6ng am chi phu thudc vao cac pha cua moi trugng (cung mot
chat, ¢ pha rdn, léng, hoi, séng co ¢6 van toc khac nhau).

C. Van téc séng am chi phu thugc vao ciac thong so6 trang thai dac trung
nhu: 4p suat, nhiét do, mat do chat. ..

D. Van téc s6ng am voén phu thudc vao tdn so cua séng am; nhung trong
pham vi sai s6 cho phép nguoi ta cho rang trong cung mot moi truong,
van téc séng am cua am thanh nghe duoge, siéu am, ha am la nhu nhau.

3.21. Trong cac phat biéu sau day, phat biéu nao khéng chinh xac:

A. Hai nguén két hgp la hai nguén c6 cung tan so cung bién do va cung pha
ban dau.

B. Hai nguon két hogp la hai nguon cung tan so, c6 hiéu so pha khong doi
theo thoi gian.

C. Hai s6ng két hop la hai song ma tai mdi diém chung co6 cung tan so, co
hiéu s6 pha khong thay doi theo thaoi gian.

D. Séng dung la trusng hop riéng cua giao thoa, trong dé hai séng két hop
la s6ng tdi va song phan xa truyen nguge chiéu nhau.

3.22. Chon phat biéu sai.

A. Séng dung khac vdéi séng chay ¢ cho cac diém cua moi truong chi dao
dong tai ch6é xung quanh vi tri can béng.

B. Sé6ng dimg khac vé6i giao thoa & cho: ¢6 cac nat va bung ¢ nhimg vi tri xac dinh.

C. Khac véi giao thoa, séng dung duge tao ra tif mot nguon duy nhat.

D. Séng dimg la séng dang ¢ trang thai dung, én dinh; trong d6 mor diém
cua moéi truong c6 bién do va pha ban dau xac dinh; khéong cé su truyén
pha tir diém nay song diém khéac nhu séng chay.

3.23. Phat biéu nao sau day khong chinh xde.

A. Séng bién, séng ¢ song rong thuong lam cac vat néi, hoac vat chim troi
dat vao bo. Vay séng c6 tai cac hat (khéi lugng) di theo séng.

B. S6ng doc hay séng ngang chi truyén pha cua dao dong theo séng, khong
tai cdc hat cua méi truong di theo séng.

C. Séng truyén dén dau la mang co nang dén day, vay séng truyén niang
lugng theo séng, ma t nang luong la vat chat. Vay séng c6 truyén vat
chat di theo séng.

D. Ca B va C déu ding va thong nhat véi nhau.

3.24. Chon phat biéu ding.

A. Cuong dp am la nang luong am truyén vao tai ngudi trong mot don vi
thoi gian.

B. Cuong do am chuan I, 14 don vi nho nhat cua cuong do am.
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C. Cuong do am chuan I, duge lay tir gia tri trung binh nguong nghe cua
tal nguoi.
D. Am sdc cua am la do hinh dang cua bién do am tao ra.
325. Chon phat biéu sai.
A. Sif truyén song co la su lan truyén dao dong cudng buc.
B. Mo1 truong c6 song co phai la méi truong ¢6 quan tinh va cé lue dan hoi.
C. Tan so dao déng cua cac diém trong moi trudng phai la tan sé cua nguon
phat séng.
D. Song co khong truyén duge trong chan khong vi chan khong khong c¢6
vat chat.
3.26. Phat biéu nao sau day chinh xac, khi néi vé séng chay.
A. Hai diém c6 dao dong cung pha cach nhau ni (n € Z)

B. Hai diém cé dao dong ngudgc pha cach nhau (2m + 1}% (m e Z2)

C. Hai diém c6 dao dong vuong pha nhau cach nhau (2n + 1}-3.

D. Hai diém gan nhau nhat c¢6 dao dong cung pha, cach nhau mot budc song
tinh doc theo phuong truyén séng.
3.27. Khi quan sat séng dung ton tai trén day cang ngudi ta thay mot loé_at cac
diém ciach nhau cac doan 10 em, ¢6 bién do dao dong bang nhau. Budc séng
cua song nay la:

A. A =20 (cm) B. A = 40 (cm) _
C. Ca A va B déu dung. D. Chua du gia thiét dé tim X.
3.28. Tréen day thang dan héi dai, dang c6 séng dirng chiéu dai cua day phai la:
Al=nZ neN) B.l:ki(keNl
2 4
A 5 :
C.l=(2m+ 1) 2 (m € N) D. Ca A va C méi ding.

3.29. Khi quan sat mét chiéc phao trén mat bién ta thay 5 lan nhé lén trong 4
ziay. Chu ki dao dong cua séng bién la: ‘

A.T=1(s) B.T=0,8(s)
C. Ca A va B déu dung. D. Dap so khac.
3.30. Mot séng ¢6 trén mat chat long, mo ta ¢ hinh 3.30. Séng nay dang truyén
theo chidu nao sau day: A ———
A. Chiéu mai tén.
B. Nguoc chiéu mai tén. /_\AT 4
C. Thang ding trén xuong. \/

D. Thang ding dudi 1én. Hinh 3.30
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3.31.

3.32.

3.33.

3.34.

3.35.

144

L ] . it ) e o il 1
Mot séng chay, ¢ thoi diém t c6 dang ¢ hinh I (nét lien) sau — (s) c6 dang

¢ duong nét dut II.

ulem)
Viét phuong trinh séng: A I "
A.u=0,02sin(10nt — gBEx) m 2 ey
1 ...:.."‘......“:.‘
B. u = 0,02s1n(8nt — 1008 X) m : — x(cm)
0 x] X9
L 2n
C. u = 2sin(8nt — —x) cm
3 | AR e, "= A i
Hinh 3.31 .

D. u = 2sin(10xnt - 29393 X) cm.

Hai nguén két hop trén mat chat long phat ra hai dao dong cung pha. Khi
ban vé s dudng cuc dai, sé duong cuc tiéu, nhan dinh nao sau day la sai:

A. Pudng trung truc cua S;S, phai la duong cuc dai.

B. S6 dudng cuc dai la so lé. '

C. S6 dudng cuc tiéu la sé chdn.

D. Hai ngudn S,, S, phai & gan mot nat, c¢6 bién do dao dong tong hop cuc tiéu.
Hai nguon két hop S,, S; phat ra hai dao djng nguge pha nhau. Khi quan sat
bire tranh giao thoa, nhan dinh nao sau day la sai:

A. Dudng trung truc cuia S,S, phai la duong cuc tiéu.

B. S6 dudng cuc tiéu la sé lé.

C. S6 dudng cuc dai va cyc tiéu phai khac nhau mgt don vi.

D. S6 duéng cuc tiéu phai l6n hon sé duong cuc dai.

Day cang AB c6 dong xoay chiéu hinh sin tan sé f chay qua. Cho biét AB
vuong goc véi duong cam ung cua tu truong do nam cham hinh chu U gay ra
Van téc truyén séng la v = 10 m/s, day c6 chiéu dai / = 0,5 m tan sé6 f khong
doi va 40 Hz < f < 60 Hz. Tao ra séng dung, trong AB ¢6 n b6 séng. Tinh n.
Chon déap so ding.

A.n=85§ B.n=3 C.n=4 D.a=6

6ng thang ding c6 cot khi hinh tru cé6 ddy la mat

thodang AB cua mot chat long phan xa am rat tot. ( @

Miéng 6ng la mot ngupn 4m phdt ra tir canh cua mot

am thoa bang thép. Kich thich am thoa la mdt nam h
cham dién ¢6 dong dién tan so f chay qua. Khi chiéeu A

cao cot khi la h = 25,05 tm thi trong cot khi c6 mot ! B
song dung, c6 mot bung séng (khong tinh dén miéng é :
ong). Cho van téc am la 340 m/s. Tim tan sé f cua Hinh 3.35



dong dién qua nam cham.
Chon dap so dung.
A. 50 Hz B. 100 Hz C. 500 Hz D. 1000 Hz.

3.36. Tren mar chat long co hai nguén két hop phat ra hai dao dong ug = acosot;
u_ == asinmt. Khoang cach giua 2 nguon la S§,S, =/ = 2,751. Héi trén doan S;S,
co may diem cuc dai, c6 dao dong cung pha véi ug .

Chon dap so dung.
A 2 diem B. 3 diém C. 4 diém D. 5 diém.

8.37. Tren mat chat long c6 hai nguon phat ra séng két hop, ¢6 phuong trinh la
u_ = asinot; u, = asin(ot + 7). Khoang cach gita hai nguon la / = S,S., = 3,65
Trong doan S;S, c6 may diém cuc dai cua sogg c6 dao dong cung pha vdi u_ .
Dip so nao dung.

A 3 diéem B. 5 diém C. 4 diém D. 6 diém.

3.38. Tren mat chat long ¢6 hai nguon két hgp phdt ra dao dgng cung pha:
u, = u, = asinwt, $,S, = 4i. Trén doan S,S, ¢6 may diém dao dong téng hgp
c6 bién do bang a J2.

Chon dap so ding.
A 13 B. 14 C.15 D. 16.
3.39. Trén mat chat long c¢6 hai nguén két hop phat ra hai séng ug = asinot;

b

u, = asintot + ¢) khoang cach gita hai nguon la S,S, = 8. Nguoi ta thay, c6

hai diem M ¢ trén trung truc cdch chan dudng trung truc 34, c6 dao dong cung
pha vdi ug , pha ban dau cha ug la géc nao sau day:

n

A o=0 B.o=n C.o= 2 D. ¢ bat ki.

3.40. Tren day cang AB c¢6 A, B ¢ dinh va dang c6 song dung. Nguon S cach A mot
doan / = 104 Tim diém M gan A nhat c6 dao dong tong hgp sém pha hon dao

dong phat ra tu S mot pha la -;- cobién do A = aV2 .

Chon dap so dung

KNk w2 Bk Bk Dk
8 8 8 8

3.41. Trén day cang AB véi hai ddu A, B ¢6 dinh, c6 ngudn phat séng cdch B mot
doan SB = 5) (cho biét, trén day dang c6 séng dimg). Tim diém m gan S
nhat thude doan SB ma séng téng hop c6 bién dé A = a, ¢6 dao dong tré pha

hon dao dong phat ra tur S mét géc %
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Chon dap so dung.
A TA 11 9

A.SM = — B.SM = — C.SM=—2A D.SM= —\.
12 12 12 12

Bang dap an bai tap song co

3.15. B 3.22. D 3.29. C 3.36. B
3.16. D 3.23. A 3.30. A 3.37. C
3.17.C 3.24. C 3.31.B 3.38. D
3.18. C 3.25. D 3.32. D 3.39. A
3.19. C 3.26. D 3.33. A 3.40. A
3.20. D 3.27. C 3.34. A 3.41. A
3.21. A 3.28.D 3.35. C

Huéng dén giai bai tap vé séng co

3.15. Chon phat biéu B.

(Xem sach gido khoa vat li 12)

3.16. Do nang lugng bao toan, khi thuyén di xa, cong suat phan bo trén cac mat

cau rong dan; Do d6 cuong do séng giam dan.

Nang luong vuot qua mot don vi dién tich vuéng géc véi phuong truyen nho
dan thi mat do nang lugng cang nho dan theo khoang cach.

Vay phat biéu D ding, Phat biéu A va B khong chinh xadc.

Ki hiéu dm la khéi luong cé6 trong thé tich dV, co nang cua no la

% dm.w’A*. Co nang c6 trong mot don vi thé tich W = % W°A* = % pn’A*

Vay mat dé nang lugng ti 1é nghich véi binh phuong bién do dao dong. (p va
la hang s6).

Cang ra xa, mat do nang lugng cang giam nén bién do séng cang giam. Vay
phat biéu C sai.

Chon phat biéu D

3.17. Phéat biéu A khong chinh xdc, vi néu nhdc dén tan sé khi trong vong 16 Hz
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— 20.00 Hz, tan s6 cang cao, thi do nhay cang lon.

— Phat biéu B khong chinh xdc vi néu nang lugng nho thi nghe nho di, chu
khong phai la khong nghe duge. Va chang, ha am c¢6 cuong do lon bao
nhiéu, thi tai nguoi cang khong nghe dugec.

— Phat biéu C da dung (nhu dé ra da trinh bay)

Chon phat biéu C.



3.18. Cac phat biéu A va B sai, vi  pho thong khong hoc vé téng hop hai dao
dong c6 phuong khac nhau. (Ngay ¢ bac Pai hoe, cung chi xét duge tong hop
hai dao dong c6 phuong vuong goc). Ngoai doan S;S., thi ciac phuong dao
dong cua hai nguon ¢ moi diém déu tao thanh goc bat ki, vdi 0 < « < 180"
Chi ¢o6 trén doan noi S;S,, hai dao dong nay mdi cung phuong, do do
phat biéu d dung.

Phit biéu C khong chde chan ¢ ménh dé “cé thé cé giao thoa”,
Chon phat biéu D.

3.19. Cong suat la nang luong do ngudn diém phat ra diang hudng trong mot giay.

Néu moi trudng dong nhat va diang hudng thi trén mat séng hinh cau, cé

P
cuong do nhu nhau tai moi diém. Khi dé, ta méi c6: [ = ——

4nr?
Vay phat biéu C la dung

Phat biéu A sai, vi [ va [, sé co don vi khac nhau, néu thita nhan: [ = 41'
nre

Va lai theo cong thue nay, khi r = J4n thi I = I,, chid khéong phai
I=Iokhir=0
Chon phat biéu C.
3.20. Ca A, B, C déu thiéu, do ca ba phat biéu déu khang dinh 1a “chi phu thuaec...
Phat biéu D la phat biéu dung véi thuc té.
Chon phait biéu D.
3.21. Phat biéu A sai vé pha ban dau
Cac phat biéu B, C, D déu ding
Ta chon phat biéu A sai.
3.22. Phat biéu A sai, vi trong séng chay cdc hat cua méi truogng cang dao dong tai
cho xung quanh vi tri cdn bang
~ Trong biuc tranh giao thoa trén mat chat long, chinh cac duong cuc dai la
bung, cdc dugng cuc tiéu la nit.
Vay phat biéu B cing sai.
— Phat biéu C sai vi:
— Li do thit nhat séng ding la truong hop riéng cua giao thoa
— Li do thd hai: Theo nguyén li Huy-ghen chinh dau phan xa la nguon thua
hai (ngoai nguén S)
— Phat biéu D ding. Ta chon D.
3.23. Song bién & chd rat xa bo, khéng cé gié thi khéong hé tai ciac hat cua nudc
bién di theo sé6ng. Cac vat bi dat vao bo la do céc li do sau:
~ Vat néi bi gié théi vao by
— Vat néi khong phai 1a cac hat thudc vé méi truong nudc.
— Do tdc dung cua dia hinh, bo bién, ddy bién, nén ngoai chuyén déng séng,
cac hat nudc con tham gia mot sé chuyén déng. Vay phat biéu A khong
chinh xdc.
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3.24.

— Phat biéu B va C déu ding, do d6 B, C, D dung

Ta chon phat biéu A

~ Phéat biéu A sai, vi nang lugng ma tai nhan dugc trong mét don vi theéi
gian la cong suat do séng am cung cap cho tai, khéong phai la cuong do.

— Phat biéu B sai, vi cudng do khong phai la don vi. I, chinh la cudng do
nhé nhat ma tai con nghe dugc.

— Phat biéu C ding.

~ Phét biéu D sai, vi am sdc khac nhau la do hinh dang cua duong dudng
biéu dién li do dao dong khac nhau, chi khong phai la hinh dang cua bién do.

Tém lai chi con phat biéu C la dung

3.25. Phat biéu A dang; do luc dan hoi lién két gitta cac hat cua moi truong, nén khi

3.26.

3.27.
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mot diém dao dong thi né truyén céac hat lan can dao dong theo.

—~ Khéng ¢6 luc dan héi thi khéng c6 lue héi phuc, cac hat khong dao dong
Néu cac hat dao dong khong c¢6 quan tinh thi khi dén vi tri can bang (luc
héi phuc bang 0) sé khéng chuyén déng nua.

— Tan sé dao dong cdc hat cia méi trudng bang tan s cua nguon vi day la
tan s6 cua luc cudng buc. Ngay ca lic séng khong ¢6 nguon, ma luc tao ra
nhd mét nguén nang lugng ban dau (Thi du, khi ta ném mot hon bi xuéng
nude, tir dé lan ra séng nudc), ca cdc diém va nguén déu c6é cung tan so
dong thoi la tan so riéng cua moi diém, ké ca nguon.

Ca ba phat biéu A, B, C dung

Ta chon D la phat biéu sai

Chu y: Chan khong khéng c¢6 hat nhung c6 truodng, khong cé khoi luong

nhung cé thé c6 nang luong. Vay két luan rang, trong chan khong, khing co

vat chat la phat biéu sai.

Cac phat biéu A, B, C déu sai ¢ ché khoang cach né6i dén phai la khoang

cach tinh doc theo phuong truyén.

Chon phat biéu D

Hinh 3.27a
- Ngoai kién thuc khong thuong la, cac diém c6 cung bién do nhu A, C, E

cach nhau mot doan %

AC = BD = CE = DF = % Tl Mhmre——



. A
A= a CD=DE=EF = %
Viy con kha nang thu hai la, trén séng dung c6 hai diém cach cac nuat ;—3 , va

cach nhau — cung c¢6 cung bién d¢ dao dong.
4
Viy bai todn c6 hai nghiém

= A =20 em

ﬁl;"'

nghtém 1: 10 em =

nghiém 2: 10cm = — - = A =40 cm

| >

Viay A, B dung ma thiéu nghiém
Ta chon dap so C. :

3.28. Trén day thang dan hoi, hay 10 xo thang néu dang c6 séng dung thi: dau
gira chat la nat, dau tu do la bung. Vay:

a) khoang cach hai nit ké 1a =
2

. " A

b) khoang cach hai bung ke la 3

. e g g 2 A
¢) khoang cach mot nat va bung ké la i

+ Néu hai dau la nut thi chiéu dai cia day phailal = n-;i. (n € N)

+ Néu hai dau la bung thi l = m—% (m e N)
+ Neu mot dau gitr chat mot dau tu do thi, mét dau niut mét dau bung, nén
chieu dai phai la: [ = (2n + 1) %

Vay ca A va C déu ding
Ta chon phat biéu D.

3.29. Néu ta quan sat mot cach dac biét: lic nhé lén lan dau la t, = 0 thi lic nhé
lén lan tha 5, t; = 4 s. Vay e 4 gidy ¢6 5 lan nhé lén nén T = 0,8 (s). B ding
cho truong hgp nay.
~ Neéu ta quan sat mot cach lién tuc, moi dot 4 giay, ¢6 4 lan nho lén, thi

chuki T = j} (s) =1 (s)

Vay ca A va B déu ding. Ta chon dép an C.
Chua y: Néu ta quan sat nhiéu lan lién tiép thi ngay ca truong hop lic t, = 0,
nho lén lan dau thi lic t = 4 (s), phao nhé lén la cua dgt quan sat sau.

Ta\’énCéT:E:l{S}
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3.30. Sau i chu ki

A lén dén A,

B lén dén B,

C xudng dén C,

Song c6 duong nét duat
Vay séng dang truyén theo chiéu mai tén. Chon dap an A

3.31. Ta chi xét

Séng tai thoi diém t, séng c6 dudng I.
Hai vi tri x,, x. ¢6 li d6 dao dong

Hinh 3.30a

u = asin[ot - gﬁx] &
A 2
Vay sin(ot — EIT—:u;] = l
A E Hinh 331a
; 2n . 2n : e i G o o -
hai géc Tx, va ) x, la hai géc bu nhau trong dé, dé don gian:
2n 5n
____x2 -
A 6
2n n
—X; = —
A 6
. 2n 5n n 2n
Hiéu hai pha: — (%, - X)) = — - — = —
Simeant aar e el Tl Tl

hay X2 — X; =

w| >

nhung (x, — x,) la quang duong ma séng di dugc trong l_k2 S

A
Van téc truyén séng la V = —:—?— = 4= )
12
Vay, f =4.0=28n
Pa =
1

Tir do thi ta c6: a = 0,02, A = 0,06

u = 0,02sin|8nt - e X
i 0,06

1007 }
X

u = 0,02sin|8nt -

Vay ddp s6 B ding.
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8.32. Phuong trinh séng tong hop ¢ M, khi hai nguon cung pha la:

i § I
u = 2acos _J-tdl - d;).sin {nt - —(d, +d2)}
A A

- Vay: Duong trung truc la tap hgp cac diém M cach déu S,, S, nén d, = d..

Bién do song tai dé la
A= |2acos0| = 2a .

Trung truc la duong cuc dai. Phat biéu A dung.

~ Khi trung truc la duong cuc dai, s6 duong cuc dai con lai ¢ 2 phia cua
trung truc phai bang nhau.
Vay so dudng cuc dai la so 1é. Phat biéu B dung.

— Phat biéu D khong chinh xac, vi song tong hop tai S;, S, ¢6 thé la cuc dai néu

., i . A R
S1, S, =nin € N va cé thé la cuc tiéu nén S;S, = (2m + 1)5. M e N khong

roi vao mot trong hai truong hop trén thi S;, S, ¢6 thé dao dong véi bién do
bat ki, chon phat biéu d.
3.33. Ba phat biéu A, B, C déu dung nhu la da phan tich ¢ bai 3.32. Khi hai nguén
S,S; phéat ra hai dao dong nguoc pha, thi:

us= 2asin;t_dz — d,)cos[ot - —:—{d, + d,)

-

Tai trung truc, dod, = d, nén A = |2asin)£(dz —dpl =0

~ Puing trung truc la dudng cuc tiéu. Phat biéu A dung.

- Do do, s6 duong cuc tiéu la so le, phat biéu B dung.

~ S0 duong cuc dai la so6 chdn va xen ké vdi dudng cuc tiéu nén khac nhau
mot don vi. C cang la phat biéu dung.

~ Khang dinh D la sai. Thi thu: véi S;S, = 0,8) thi trung doan S,S, chi ¢é

moét dudng trung truc cuc tiéu, ma c6 dén 2 duong cuc dai, mdi duong cat
doan S,S, tai diém cach chan dudng trung truc e (Tat nhién khang dinh

ngugc lai cang khong ding)
Chon phaét biéu D.
3.34. Ta nén chon cach giai bang tu luan. Vi néu tha thi, mét lan thu cang nhu
mot lan giai, nhung c¢6 thé phai tha dén 3 lan.
* Dong xoay chiéu c6 tan so f, dat trong tif trusng khong déi thi lue tur la lue
cudng buc va cung ¢6 tan so f.
21

= — thay! = 0,5

. ; [
— Ki hiéu A la do dai séng. Tinh tru s6 bé séng thi A = = =
2
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thi A = —!- (1)
n
— Ljén hé gida v va i la:
v=Afvay A = %.Thayvéov:lO.l:? (2)
Tu (1), (2) ta cé f=10n
Theo gia thiét 40 <f < 60
nén 40 < 10n <60, n € N
Vay n=>5
Chon déap sd A.

3.35. Theo két qua khao sat vé séng diung trén day thdng dan héi (c6 mot dau cé

dinh dau tu do) 4p dung c6t khi hinh tru mét ddu phan xa mét dau hd thi

. . A
Khi c¢6 s6ng dung 6n dinh, chiéu dai cot khi phai la h = (2n + I)Z.
Néu trong cot khi ¢6 mot bung séng, thi h = 2—). (miéng ong phai la bung séng)

Thay h = 25,05 ta ¢6 A = -3.25.05 = 34 (cm)

Tén 86 cia séng am 12 f= ¥ = 329 _ 1000
r 0,34

Tan s6 lvc tir do nam cham gAy ra phai bing hai lan tdn s6 dong xoay
chiéu chay trong cu¢n day cia nam cham. Vay tdn s6 dong xoay chiéu la

£, = _;. = 500 (Hg)
Chon déap an C.

3.36. Tur két qua ¢ bai tap mau 3.6 ta c¢6 phuong trinh séng téng hop tai M la:
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n T . non
u = ZCOSI:I(dz -d,) + Z} sin [mt - —i(d, - dz)]
nén doan S,S; thid, + dy =1 = 2,75\, nén

u = 2acos %(d2 . dm% sinfot + 0,257 + 2,757]
K n| .
= 2acos I(dz -d,) + = sin(ot — 2,57)

= 2acos _%(dz -d,)+ %_ sin(ot - %)
= 2acos _%(dz -d,) + g_ cos(ot - )



u = —2acos | --_n-(d., -d,)+ E} cosmt
LA 4
Beé u cung pha vdi ug, va ¢é bién do la 2a thi
rro.qf—ft-tdh, -d,) + %J = -1 =cos(Zk + 1)n

LA

izfd_.-dllw T %kn +n
). 1

(.. 3).
d, - d, = |2k + ZJ"

\
Khi cho M chuyén dich ti S, dén S, thi:
-l <d,-d, <!

- 2,75 < (2]( + %Jl < 2,75\

-3,6 <2k <2
Do k nguyén, nén ta c6: -1 <k <1
Trong bat dang thic kép nay c¢6 3 sé nguyén k
Vay trong doan thang S,S, ¢6 3 diém cuc dai ¢6 dao dong cung pha véi us.
Chon dap an so B.
3.37. Tu két qua cua bai tap mau 3.5, phuong trinh séng tong hgp tai M la

u = 2asin -;%{dz — dy)cos [[mt - %(dl - dzl}]

Trén doan S,S, thid, +d; =1 = 3,54

u = 2asin %(dz - d,)cos(ot - 3,5n)
hay cosx = sin[x . %J ta co
us= 2asin%(d2 - dy)sin(ot - 3n)

hay: u = -Qasin£(d2 - d;)sinot (1)
dé u cung pha véi ug, c6 bién do cuc dai thi

T

sin>(dy - dy) = -1 = sin{——]
% 2

Bide~d) = =2 5 hw=lk~-1) =
X 7\ Y

A
dg—d] :[41("‘ 1)-2'
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Vi -l<d;-d, <!

nén -3,0) <(4k - 1) % < 3,5A
~-T<4k -1<17
-6<4k <8
-1<k<2

Cé 4 diém théa man. Chon dap s6 B
3.38. Tir bai mau 3.2 dao dong téng hgp tai diém M bat ki, c6 phuong trinh la:

u= 2acos£—(d, - d,).sin [u)T - %(dI - dg)]
Ta chi can dé y dén thanh phan bién d¢: Bién d6 cua dao dong toag hop la:
A= 23005;@1 -d,)| = a2

hay cos—;(dl ~da) = &

==

Cé 4 ho nghiém %(dl -dy) = ig + 2kn, k € Z

=t-f— +2mn, m € Z
Ta qui thanh mot ho duy nhat la:

{-(d,-dg:iimg,nez

Do -l<d, -d; -1

nén -4\ <(2n + 1}% < 4)
-~ 16<2n + 1 <16 do 2n chdn, nén
-16<2n <14
-8<n<7

C6 16 diém dao dong véi A = a2
Chon dap sé D.
8.39. Phuong phép thi nhét: thi dé chon nghiém
Tu két qua cha cdc bai tdp miu vé phuong trinh song tong, tong cc

~-Khio=0thiu= 2acos§(d. - dy)sinfot - ;(d, +dy)] 1)
— Khi ¢ = n thi u = 2sin %(d2 — dy)cos[wt — }1 Wy =) 2)
~Khio= % thi u = 2acos[—:— d, - dy) + %]sin[{ut - % (d, + dy) E 3)

Néu ¢ = n, thi trén trung trucd, -d2 =0, A=0
Khéng ¢6 dao dgng trén trung truc. Loai ddp an B va D
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o~ . . . s n
I'hu vé1 ¢ = 0 trén trung true, dao dong co pha ban dau - —(d, + d.).
) A

L

Thay d, = d, = 32 nhu dé ra da cho thi - —(d, + d,) = -6n.

/
Vay dao dong c6 phuong trinh:
U = 2asin(ot — 671) = asinot. Dao dong cung pha véi us. Khong can thu dap so.
Ta chon A la ddp s6 dung
Cach giai thua hai: (Giai tryc tiép, tim ra dap s6 ding)
Dao dong tai M do S, truyén dén la:

. 2n 2 £. 3a
u, = asin(ot - —d,); do S, truyéen dén la
2

; 2n
u; = asin(ot - —d. + ¢)
A

Dao dong tong hgp (thay cho hai dao dong nay) tai M la:

21 il
Uu=Uu +u; = a{sin(mt - fzd, ] + sin(mt - 2;(:12 v Lp]j}
A \ \
u = 2acs E(d, ~d,) + = |.sin| ot —-:E{d1 —d.,_HE (4)
A T2 A 2

Pé dao dong téng hop cung pha véi ug, thi diéu kién can la -—:—(dl + dy) = -6n

khid, =d, =d = 3.. Nén ij; phai bang mot s6 nguyén cua n.

o -
—2— =nn, ¢ = 2nn (5)
Cac nghiém B, C déu khong théoa man (5)

Vay ca B, C cung sai; va tat nhién D cang sai

Ta chon dap s6 A.

3.40. Ta chon hé quy chiéu nhu sau

Séng dén A c¢6 phuong trinh u,, = asinot 1= 10\
Goc toa do 1a diém A, vai MA = x ’ M »

. X " B 3 - & 2 A
Khi dé, sé6ng phat tu S som pha 3 s " 2
hon séng tdi & A, ¢6 phuong trinh

- 9 el A Hinh 3.40a
la us = asin[mt + _)_:_(l] véi l = 10A

ug = asin(not + 10n) = asinot (1)

Séng té6i M u, = asin[wt + %Ex]

Sé6ng phan xa qua M: u, = —asinl{\mt - %’li

155



- 3.41.
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Séng dung tai M ¢6 phuong trinh la:
. 2n
u=u + U = 2asin -}— X.cosmt (2)
u = 2asin o X.sin [mt + EJ (2a
A 2
Tir (1), (2a) muén séng tai M c6 bién dong A = a2 va sém pha hon sén,

phat ra tu S la g thi:

2asi112%x = aﬁ

. 2n J2 . T
sin—x = = sin —
P\ 2 4
C6 hai ho nghiém:
Ho thu 1: Exl = = 4 2k,n, hay x,; = E + kA
A 4 8
2n 3n 3

Hotht 2: —x, = — + 2kt hay x; = —A + kA
A 4 8

Gi4 tri duong x nhé nhat trong hai ho la:

- % (&y ty ho thd 1, véi k, = 0)

A 3 b -): EB__.
S| S x b X
[
Hinh 3.41a

Chon dédp sd A.

Ta nén chon hé qui chiéu nhu sau:

S6ng phat ra ti S ¢6 phuong trinh ug = asinot

Géc toa d) ¢ S, SM = x, chiéu duong truc Ox nhu (hinh 3.41a)
Phuong trinh séng tai M gom:

Song tai1 tu S la: U, = asin (mt - %Fx}

Séng phan xa qua M la: u; = —asin [mt - 2%(2! - x)]

Phuong trinh séng dung tai M la:

u = u; + u; = asin (mt - %Tix} — sin [mt - 2%(2[ - x)]

u= 2asin—2.—n(l - X)cos(ot - 2%1) (1)
A



l'hay / = 57 vao (1) ta dugc:

.. 2m
u = 2asin — (5A - x).(cosmwt — 10mn)
A

ci. @K
= 2asin — (5A — x)cosmt
A

o i WD : n
= 2asin — (5A — x)sin ot + 3
8

u = -2asin ? (DA - xlsin[mt - %J

” . o sr e M e e ;
So vl ug = asinot muén u tré pha hon ug mot gée ) va c¢6 bién do a thi:

. 2
--2asin —}1 (5L - x)=a

. {
Sin 21 (DA — %) = —l — sinL—EJ

). 2 6
g.n—(Sl - X)) = -1 4 2%n
A 6

* Ho nghiém thua 1:

10n - g_Exl =1 4 %kn
A 6

_2_rtxl = 10n + T 9kn
A 6

61
= —A=kA
Xy 12 1

x ¢o cuc tiéu khi k, = 5, x; = -1%

* Ho nghiém thua 2: -2% (5A = x) = -5—; + 2sinm

10n - EE?{:—EK + 2sinn
A 6
2n 65 :
—X= —n - 28inn
A
x c6 cuc tieukhik =51a x, = 1—52—?\

Cuéi cung, ta chon x = —;—l

Vay A la dap sé6 dung.
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Chuong IV. DONG DIEN XOAY CHIEU

I. Cac bai tap mau giai dé nhd cac dinh luat khong tién né
trong sach gido khoa.

4.1. Mach xoay chiéu gom cudén thuan cam cé

Z,. = 100 (Q) dién tré thudn R = 5043 (Q) va e “UU”‘—'-E:!—'—A < ||—>'N

mot tu xoay c6 trén dong C. Pat vao mach

hiéu dién thé xoay chiéu cé Hinh 4.1
. ; . 3

biéu thuc uyy = 100 V2 sin100nt (V), mach cé6 hé so cong suat la v‘z—. Biét

thic cua cuong dg dong dién sé la.
a)i= V2 sin(100xt — —g-iA b)i = V2 sin(100xt + —‘g}A
¢) Ca a va b mdi ding d) Két qua khac.

Giai
Véi cosp = —-\/—5— thi, o=t E L = R = 50\/5 = 100
2 6 cosQ [ RJ
cos| +
6
U
In = ‘—Zy— - \/§
; B e ; n

Khi ¢ = z thii= V2 sin(100xt — g){A)

Khi ¢ = ~%thi i = 2 sin(100nt + %) (A)

Vay C la dap s6 dung.

4.2. Trong bai 4.1, biéu thic cua usy la
; n : n
a) uay = 100 V2 sm[lOOnt . 5) b) usn = 1006 sm[lOOnt : 6} (v)
¢) uay = 100 J2 sin[lOOnt - -g] d) Pap so khac.
Giai

Ti két qua bai 4.1 thi ¢ =i%, Lis 12, B = 200

1 n 100 - Z,.
Rhi o —, ¢ [—]=—-——L,z. = 50
6’ V|8 5043 -
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Z\AN = \.ffl{‘.' +Z. =100

-50 ) i
tanQian = —= = -  PIAN = _
50\-’:5 \-':ﬂ §)
Usn = U (vi Zyn = Z = 100)
= n m
U,an = 100 V2 sin[(1007 - 5 ) — ~ |
—~ . (.. )
Uian = 100 V2 sin| 1007t - E (v)
Vay dap s6 a dung
| ( i \ 00 - .
Khi ¢ = -1, tan| i | = -1 ——--,_Z—‘- , L. =150
6 \ 6) 5043 ;
150 -
tan@an = —L-)-;- = -3
5043

Zow = L TR = 10043
L.rlr,‘.\_'\; = I..Z,\g\; = 100 \f’!g

Usan = 100 J6 sin [[100.“ + _g_] . fﬂ = 100 V6 sin(lOOnt - %) (v)

Vay b cung la mot dap so dung
Ca a va b déu dung, vay chung déu s6t nghiém nén
Ta chon dédp an d.

4.3. Cho mach xoay chiéu khong phan nhanh gom cuén thuan cam c6 L = % (H),
n

10°

n

dién trg thuan R = 100(Q2) va tu dién c6 dién dung C = (F). Cho vao mach

mot dong xoay chiéu co i = J2 sinot (A)

]

Mach c6 hé sé cong suat la ;— - Tan sé cua dong dién xoay chiéu la bao nhiéu?

Chon dap sé6 dung nhat.

a) o = 100n (rad/s) b) o = 500 (rad/s)
¢) n = 200n (rad/s) d) o = 150n (rad/s)
Giai

Cdch 1. Bai nay don gian, nén ¢6 thé dung phédp thu.
Khi o = 100=n thi Z; = 200, Z¢ = 100, R = 100
t =1,c¢ =
ang o o
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A la dap sé ding

Khong can thi tiép, vi khong thé c6 hai dap s6 cung ding (va néu vay thi de sai)
Chon luén dap sd a

Cdch 2. Néu bai c6 dap s6 d ding chang han thi ¢6 khi phai thu dén 3 lan
Vi vay, t6t nhat ia ta nén giai theo phép tu luan.

J2 R

Giai phuong trinh =
2 U+ -2

1 10000
= 2
10000 + [2_1_9 ~10' " ]

n w

2
[& -10* E}
n o

. : 210 o
Ta c6 hai phuong trinh: — - 10 = +100

n w
10°
X

= +100

Pat 4n phula x = 2, 2x —
b

2x* + 100x + 10000 = 0

Nghiém duong cua hai phuong trinh bac 2 nay la

x; = 100 w; = 100m,

x; = 50 wy = 50n.
Vay trong 4 dap 4n dua ra chi c¢6 a la dap s6 ding. Tuy con thiéu, nhung do
la dap s6 dung nhat.
Chon dap 4n a.

4.4. Mach dién cho nhu bai 4.3. thi biéu thie cua hiéu dién thé tic thaoi la:

a)u= 205in{100 - %J A% b) u = 200sin (50nt - E] (V)
¢) u = 200sin [IOOM + g] \% d) Pap sé khac.
Giai

Trong bai 4.3 ta da thady, tdn s c6 thé la 100n hay 50n. Vay c6 hai ddp so
ding. Cu thé la, néu ta thu thi ca a va b déu dung va thiéu nghiém, nén ta
chon dép so diang d.
4.5. Mach dién va cac gia thiét cho nhu bai 4.3.
Néu ta tang dan o, moi dai luong khéc gitr nguyén thi cong suat tiéu thu cua
mach tang hay giam.
Chon dap s6 ding
a) Tang b) Giam ¢) Gilt nguyén d) Tang sau d6 giam.
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Giai
Ta dé y la biéu thiue cua cong suat ¢6 thé la P = Ulcosg hay P = R.I
O day. R thay déi I khong déi, khi thay déi o, nén P khéng thay déi.
Chon dap so c.
1.6. Cho mach dién xoay chiéu khong phan nhanh, gom cudn thuan cam c6 Z; khéng
doi, dién tro R khong déi, va tu dién ¢6 dién dung thay doéi duoc.
Dat vao mach hiéu dién thé xoay chiéu cé biéu thic u = 100 J2 sinOnt (V) thi:
KhiC=Cy= 20 (FyhayC=Cr= 22— ()
n 3n

Mach tiéu thu cung cong suat, nhung cuong dé dong dién tic thoi doi pha
; ;. L%
mot goe =

Dién trg thuan cua mach la:

a) R = 100 (Q) b)R=100V3 (Q ¢ R=100V2 () dR-= 0 .

J3
Giai
Gia su P, P, la cong suat cua mach khi C = C, va khi C = C,.
DoP, =P, nénR.I! =RI.
hay Z{ = Z;. Suyra(Z,- Z.)=(Z -Z.),doC, 2 C;

nén by, - L., =-(2 -2;) (1)
Z. +2,
Thod Bow St e 100+300 _ ;4
2 2
i R N i, B
Do 1 doi pha mot géc = nén:
Tu (1) ta c6 tang, = —-tang,
hay P1 = —Q2
a -e= 2t
3
n n
‘]flv P = —, g = e —
1) 0 3 P2 3
Véi ¢y = +£, ta cé, tan[z) = 208 -
3 3 R
/3 - 200-100 . 100

R V3

Chon dap s6 d.
Chu y. Bai hoc rut ra tu cau 4.6 la:
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Khi ¢6 hai gia tri cia C ma mach tiéu thu cung mét cong suat hay mach cc

cung gid tri hiéu dung cua [ thi

L + &
)2, = =—22
2) g1 = -2
4.7. Trong bai 4.6, biéu thuc cua uc la
a) uc = 50:;/6 sin[lOOnt - %) (V) b) uc = 50 V6 sin(lOOnt - g] (V)
c) Hai dap s6 a va b déu ding d) Pap sé khac.
Giai
Tac6 Z. =100, Z. =300, Zc = 200, r = 100y3

1. Khi Zc=2Z, =100,9, = —,Z = R__ 200
‘ 3 CoS®, J2

UU_J6_U _50J6

Loy 2 Fog i ~K & X2 o
01 02 2 6 (81 3

\/6 i LS n
U('l = 50? Sln[(lOOﬂt - 5) a0 ?‘2‘ I

Uc = 50:;/6 sin(100xt - %E ) (V)

Vay a la mot dap s6 ding.
; n 200
2. Khi Z(‘ - Zc; = 300, P2 = —5, Z(' = Zl = —‘E

U()(: = 50\/6 nén
T

uc = 50 V6 sin {(wom + %] - 5]

u =506 sin[lOOnt = g) V)

Vay B cung 1a mot dap so ding.
A va B déu ding nén ta chon dép sé C.

4.8. Cho mach dién nhu hinh 4.8. Trong d6, cuén day la thuan cam. Pat vao mach
hiéu dién thé xoay chiéu uyy = Uysin(100nt + o) thi cac hiéu dién thé tiac thoi 1

ump = 100 V2 sinOnt (V) va uay = 100 V6 sin(100nt — —;)(V)

Bién do cua uyy sé la: e = I
b) U, = 50 /14 (V) Hinh 4.8
¢) Uy, = 188 (V) d) Pap so khdc.
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Giai
Bai nay khong thé giai bang phép thu. Vay ta
phai giai bang phuong phap tu luan dé€ chon

nghiém, co hai cach giai sau.
Cach giai tha 1: Dung gian do vecto (xem hinh
4.8a) moi tam giac ¢6 mat trong hinh 4.8a déu c6

dang tam giac vuong (la mot nua tam giac déu)
Ki hiéu U,;, Uk, U, Uc la bién do cua cdac hiéu dién

Hinh 4.8a

| 3
thé. Tit tam gide OHB, ta ¢6 Uy = Uy 1*2'3 = 506,

Us = : 'Té”-* = 50 V2 ti tam giac ODC, ta ¢6 U = Uan. —‘2@ = 1502
Tu tam giac OHI, ta c6 U* = UYU, - Ue)* = 35000

U =50J14 = 187,08 (V)

Chon dap so B

Cach giai tha 2: Ta dat phuong trinh véi 3 an la

Uor, UoL, Uge. Sau d6 suy ra U,

Uosm = 10042 = JUZ, +U%, (1)
Uopan = 100 JE - Uf}l: b Ufu (2)
B =1l
tangup.tangay = -1 hay =2 —% = _1 (3)
Unli Utlh‘.
Giai hé (1), (2) (3) tacé: Upg = 506 , UoL = 150 V2
U“(' = 50 \[E

Suy ra: U, = \/Uf,H +(U, - Uy ) =50 J14

1.9. Cho mach noi tiép, gom thuan cam c6 Z; khong déi, tu dién c6 Z¢ khong déi
va mot bién tré R. Pat vao khong doi
Thay d6i R dé cong suat tiéu thu cua mach la cuc dai, khi dé ta cé:

2
a)Z, = Zc¢ b) Py = y__
R
U? ;
¢c)R=(2.-2¢),P= —++ d) a va b cung dung, ¢ la phéat biéu sai.
2|12, - Z|
Giai
Biéu thic cua cong suat tiéu thu la
2 RU*
P = RI" = - (1)
R®+(Z, -2Z.)
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Trong (1), do U(Z, — Z¢) cho trude, P la ham cua R

i
Tu(l),tacé; P= _ﬁ
R iy, e
"R
- "'Z

MAu sé cuc tiéu (P c6 cuc dai) khi R = gl_ﬁ.z_t_’_,
hay R°=(Z,-Z:)° SoR>0nénR = |ZL e Zul

RU? U? U?

S6 cuc dai la Py = — — = -
) ) R +R 2R 2‘21_ - Z‘.\
Vay c la ddp sé dung.
4.10. Trong mach géom thuan cam c6 Z; khong doi, tu c6 Z: khong doi. Dit vao hié
dién thé xoay chiéu c6 U, o, ¢, cho truge. Khi thay doi R dé c6 P = P, thi:

a) i cung pha véi u b) 1 sém pha vdi u mot géc ;
¢) i tré pha hon u mét goc E d) Pap so khac.
Giai
2
TuP= — L2 =, ta suy ra, P = Pp,, khi
R* +(2, -2Z.)
Ta c6 hai truong hop tang, = ——l;z‘— = -
) -2, -2.)
n
Va =*-—
aye 4

Ca B va C déu dung va thiéu, ta chon ddp an D.

4.11. Cho mach néi tiép gom cudén cam c6 L khong déi tu dién c6 C khong doi v:
bién trd R. Pat vao mach mét hiéu dién thé xoay chiéu u = U sin(100at + ¢
vai U, va ¢, khong doi. Cho R bién doi thi:

Khi R = R, hay R = R; thi mach tiéu thu cong suat nhu nhau: P, = P, =P.
Hay chon nhéan dinh sai trong cdc nhan dinh sau:

a) Ky hiéu ¢ 1a hiéu sé pha giita a va i thi ¢, + ¢, = %

: U
bP,=P;=z ————.
e 2R, + R,)

¢) R.R; = (Z), - Z¢).

d) Ki hiéu ¢ la hiéu sé pha gita i va u thi ¢, + ¢, = +

oA
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Giai
P RU?
Tu congthuce P=RlI" = -——————
R* +(2,-2.)
Chuyén thanh phuong trinh bac 2 vdi an sé R
R = ll’_ R+(Z,-2)=0 (1)

Theo dinh i Viet ta c6
 Beaihn I e B o
P
Vay B la phat biéu dung.
0 +Pu =1 E
. 2
dau cong ung voi1 Z;, = Z¢ > 0
dau tru ung voi Z. =220
Vay phat biéu D dung
Phat biéu A la nhan dinh sai, khong dung khi mach ¢6 Z, < Z,..
Chon dap an A
4.12. Trong bai 4.11. Cho U = 1502 sinOnt (V). khi R = R, = 100 Q) hay
R=R;=300(€2) thi P, = P..
Biéu thue cually sé la:

a) Uy = 75 V2 sin{lOO.'rt § -g-J (V) b) Up = 75 \Esin(lo{)nt . %J (V)
¢) Upg =175 J6 sin[lOOnt + -g—) (V) d) Dap sé khic.
Giai

Cach thu 1: Ta nhan thay c6 hai gia tri cia R va R, va R,. Ung véi moi gia tri cua
R, thi mach c6 thé la mach c6 Z; - Z¢ > 0 hay Z; - Z¢ < 0. Vay bai toan phai c6 4
nghiem. Cac nghiém a, b, ¢ du c6 ding van thiéu.
Vay ta chon dap an d.
Cach gidi thu 2:
Tacé (2, - Z¢)* = R,R; = 30000
Vay 2 - Z¢ = +100 V3
1.Khi R =R, =100, 2, - Z: = 1003, tang, = 3
R 900, U, = Ys 7542
cosY ' 2

Z|=

- |_ = T :
U, = 752sin| 100zt - 5! (V)

w
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2. Khi=R; =100, Z, - Z- = -100 J3 , pha ba dau cua 1 doi dau nen

u, =75 J2 siu-f 100t + g (V)

mn

3.Khil=1,=300,%, -2c=1003, ¢ = z

Tong trd cua mach la Z, = -1—2"-’-— = -2—82—
cos " J3
6
\'13” s
L?HH_ = 2 ) =T5y6

U, = 756 sin| 1001t - %] (V)
\

4. Khi R = R, = 300, 2, - 4(-=—100J§,w=—%

| s
U, =766 sin]| 100+%| V)
J

Viay cac dap an a, b, ¢ déu khong sai nhung thiéu nghiem.

Ta chon dap so d.

4.13. Cho mach dién xoay chiéu khong phan nhanh gom cuon thuan cam ¢o do tu can
khong doi L. tu dién ¢6 dién dung khong doi C va bién trg R. Cho vao mach
hi¢u dién thé xoay chiéu dng dinh U = Usin(oy + @) véi U, o, ¢ cho trude.

Hoi do thi trong hinh 4.13 la dé thi cua dai lugng
nao sau day theo bién sé R: (1 cuong do dong dién
I, @ gia tri hiéu dung U, 3 gia tri hiéu dung U,

4) gia tri hiéu dung Uy, 5 cong suat.
Chon dap an dung

a) @ b2 3
WEORIRCORCY d @ @
Giai

* Biéu thuc cua duong do hiéu dung I = [zj

U

KhiR=0,1=1,,= ——
)Zl, - zt'

s

3

R
Hinh 4.13

= UJR* +(2, - 2.

Khi R -» «, I = 0 tiém cén ngang la truc hoanh R > 0 nén I luon nghich

bién. Vay 1) la dap an dung.

*Do Uy =1Z,, U, = I’ véi Z,, Z: khong doi nén do thi cua U, U cung c

dang nhu hinh 4.13
Vay dap an B dung, A bi loai
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UR U

- [)(l I"H =— ';".::'.".:7- .'.ﬁ_—':__.;_ = ""',:;:_...._.—’"'T___.'l —
JR* + (2, -Z.) .-'1 (2, -
|‘I R, .|

\

Bieu thie nay chung to Ui dong bién vai R

Vav ddap an C by sai
. RU? — |
*Do P = RI* = ———————. Dung bat dang thuc Cési, P c6 mot cuc dai
RW . {Zl - Z(~}
dia phuong tai R = |2, - Zc|
Vay D cung bi loai.
Cuoi cung. ta chon dap an B.

1.14. Trong mach R, L, C néi tiép. Cuén day la cuén thuan cam, Z;, Z. cho trugc.
R bién doi. DPat vao mach dién hiéu dién thé xoay chicu o
u = Ussinlot + @), véi Uy, oy, ¢ cho trude. Hoi do thi cho trong hinh 4.14 biéu
thi su phu thudc cua dai luong nao sau day theo bién so R.

D: Ug, 2:P  (D: cosy
Chon dap an dung
a) Uy b) P c) CosY d) Dap an khac.
Giai
1. Cho Uy = l R
z A
~ UR ~ U
1~/R"f 2 =2 P \/1 (2 -2 )2 - ——
R /—
* Vgi R > 0 thi Ui dong bién véi R 0 —-ﬁ

*Khi R » 0, Uy — 0 dé thi qua géc toa do
“Khi R » =, Uy — 1 do thi c6 tiém can ngang
Vay A la phat biéu ding.

Hinh 4.14

J "
2. cosp = -l‘-L—]"- , do U khong déi nén dé thi cia cosg ciing c6 dang diéu cua Uy,

Vay C cung la phat biéu ding.
Do ca A va C cung dung ma thiéu vay ta chon ddp dan D.
1.15. *

Hinh 4.15
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Trong mach R, L, C noi tiép L, C khong doi. Cudon day la cuéon thuan cam, R
la bién tro.
Nhan dinh nao vé do thi hinh 4.15 1a ding.
a) Buong cong I, Il biéu dién ham sing.
b) Puong 111, IV biéu dién ham tane.
c¢) Ca A va B déu dung.
d) Ca A va B deéu thiéu chinh xac.
Giai
Phai ki hi¢u ¢ la hiéu s6 pha giua u va i
“ PDuong I la su phu thuoc gita sing vao R, khi Z;, > Z.
* Duong 11 la su phu thuge gita sing vao R, khi Z;, < Z.
* Puong 111 1a su phu thubc gitra tang vao R, khi Z, > Z.
* Puong IV la su phu thudc gitra tang vao R, khi Z; < Z.
Vay ca A va B déu thiéu chinh xdc, ta chon dédp 4n d.
4.16. Trong mach di¢n hinh 4.16a, mach ¢6 L, R
khong doi. C co thé bien doi. Dat vao mach Lif=9. & -

hieu dién thé xoay chiéu u = Uysin(ot + ¢). M

Trong do U, o, ¢ cho trude. T\\.
Khi K md hay déng, cuong do hiéu dung nhu  Hinl 4.16a
nhau, I, = [,. Ki hiéu ¢,, ¢, la hiéu sé pha giia
uyy va i. Hay chon nhan xét dang (véi Z;, # 0)
a)Zy, = 2Z¢, ¢y = ¢ _ b) 2\, = 2Z, ¢, = -9,
c) Zg = 2Zy, ¢y = =9, d) ¢, > 0, ¢, ¢6 thé am hay duong.
Giai
Doli=1,nén 2, =2,

Z = Z
(Zy, - Z(')z = Zf
Zy-2c=112,

Do Z¢ # 0 nén ta chon 2, - Z¢ = -7,

\'ijl_\' Z[' = 274[

Khi K mo tang, =£i—-_ % = L
R R

; , Z,

Khi K déng tang, = + =

Vay ¢, <0, 9, >0

¢ ding va day du hon d, nén ta chon dap an c.
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4.17. Trong mach dién hinh 4.16. Cho u = 2sin0xt (V) thay doi C dén gia tri

0" "
C= l: thi u¢ = 200sin | 100nt ; (V). Gia tri cua R la L sé la:

o )

a) Thieu du kien biR=5(€) 2. = 500(Q), Li= 2 (H)

=]

510 °

n

¢) R=500(Q), L = (H) d) Dap so khac.

Giai
2 ; } n i 2 S = e :
Pha ban dau cua uc la ~5 vay pha ban dau cua 1 co cong huong

Ly =2 &= —Il(—1 = 500 (Q)

Khi cong huong thi: R = Z

J day U, = 100U nén Z;- = 100Z hay Z = 100R. Suy ra R = 5 (Q0)
Két luan dap an B la dung.

1.18. Mach R. L., C noi tiép ¢6 cuon day la cuén thuan cam; Z, va R cho trugce, C
bién doi. Dat vao mach mot hiéu dién thé xoay chiéu én dinh ¢6 Uy, o, ¢ cho
trudge. Khao sat su thay déi cua gia tri hiéu dung U theo bién s6 Zc. Nhan
dinh nao sau day la dung:

a) Khi Z¢ = Z;, thi U¢ = Ugmax

U,

J2

¢c) Khi Z¢ = Z, + ) thi U¢ = Uepax > i

Z, V2

d) Ca A, B, C déu sai

b) Khi Z- -» = thi Ug¢ = Uppux =

Giai
P , 2
Biéu thuc cua Ug la Uy = U —=
JE (2 2.7
lT|' = =-= —.—[-JT—._.—'__'—.._,:—._: — LI —
IR? +(Z. - ) 2 2
R+ (2, - Zo) jR L ol
\ Z V Z A

Dat an phu x = % ; Ham trong dau can la mot ham luon duong, c6 biéu thuc:

o
y=(R*+ Z2)x*-2Z;x + 1
Tam thuc nay c6 cuc tiéu ¢ dinh cua parabol

N 2
\ﬂ’dl Xij= __l_ - ___E.___T hay Z(': R +Z_]__

(1)
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*Y R*

Yo = —— = = ————  ng véi cyc dai cua U la
a R* + Z}
U i (pe———
U ‘max = T/~ = T RZ + ZJ (2)
( y Vfr;'? R \/_ L

Cac két qua (1), (2) ching t6 a, b, d déu sai
Chon dap so c.

4.19. Mach di¢én cho nhu hinh (4.19). Cho R 1003 (Q) 7, = 100 (<),
uyn = 100 V2 sin100xt (V). Khi thay déi C dé c6 Ue = U,,... thi phat biéu

nao sau day khong chinh xac.

a) L > Layx

b) uya va uyy khace pha nhau % M L—“IR l(j A Lo N

¢) Cac gia tri hiéu dung U, > Uy > Uy Hinh 4.19
d) Cac khang dinh a, b, ¢ déu sai.
Giai
Cach giai thu 1:
Tu két qua cua bai 4.18, khi thay déi C dé U. c6 cue dai th
2 i Z.’ 4
él, Al.
Vay Z¢ > Z,, bai ra da cho R = 1003 , Z, = 100
Vay Z¢ > R > Z( suy ra
Uc> Uy > U, phat biéu ¢ ding.
2
“ Ta lai ¢6 Zo=2Z, + g— =47, = 400

“1

Trong khi d6  Z = JR* +(Z, -Z.)" =200V3

Vay Z¢ > Z
Phat biéu a ding.

2 2
» o bl il bE LI, 2w 2050
ZL
Suyra Z_.Zc=R*+ Zf- hay R? = Zo(Z¢ - Z,)
Z, 2, -2 _
R~ R

tangya.tanoyn = -1
Phat biéu b ding
Ta chon dap an d.
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Chu v: Ciac qui luat a va b, xay ra khi bién déi ¢ dé co U,,,...

Cach grar thu 2:

Trong s0 do hinh 4.19a cac vecto U U e, Dy cb phuong chiéu khong
doi va deu thay doi do dai, khi ta thay déi C.

Vecta 17 OB ¢o do dai khong déi (bang 100 (V) ¢6 phuong thay doi khi
thay doi C.

Net tam giac AOB, nguyén la mot tam gidc thudong.

: k., U
Dung dinh lv ham soé sin: —% = ——,
sinO  simA
dat goc AOB = x, sin A = —
2
) 19U >
< l; ZL (1) I
SInx V3 V3
2
vav Uy vuong
Ue co cue dar khi sinx = 1 8
pha voi Uy, phat biéu b dung. Hinh 4.19a
* Khi do x = : nén U > Uyn (canh huyén lén hon canh vuéng, suy ra

Z¢ > 7. phat biéu a dung.
U la canh huyeén, Uy la duong cao thuoc canh huyén, U, la canh vuéng
cua tam giac vuong AOB.
Vay phat bicu ¢ dung.
Chon phat biéu d.
4.20. Mach dién cho nhu hinh 4.20. Ciac gia tri R, C, o, U, ¢ khong doi (trong dé
o la pha ban dau cua Uyy). Thay doi L dé ¢6 Uy ,,... khi dé

, B 5 n T
Upn = 100 V2 sin(100nt + E} M R c A Lr=0 N

11,\!\ = 100 \r‘:é (sin100nt + ¢,). Cho R =100 Q Hinh 4.20

(Giia tri cua Z¢ va ¢ la:

Ls :[
a)Z¢ = 100 (Q), @) = - :
n
b) Z-{' — IOU (()}' (pl e
4
s - Ilf_ _ _E .
¢) Zo = 100V3 (Q), ¢y = ; 1
d) Pap s khae. Hinh 4.90a
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Giai
Giai tuong tu nhu bai mau 4.18, 4.19 ta cé:

| | R? + 72
Khi thay déi L d& ¢6 Uy thi Zj, = ——C

T —
Ul,mnx = 'I-: \./P_{T+ Zf
. R
(
Va Uy, vuong pha v Uyy
* Tit hai gia thiét cua dé 4.20, ta c6 ¢, = “T"

*Tu Zyun = Zyua, ta cbd R*» Z'é =R%+ (Z, - Z¢ )2
Hay Z; =(Z,-2Z¢)°,doZ, > Zc

Nén Z[- = Z[. o Z(‘. Z[‘ = 22(
R* & Zf

]

22;' va ZL — thi R = Z(‘

Véi 7,

’
Vay Zc = 100 (Q)
Chon dap s6 b.
4.21. Khi gitt nguyén biéu thiae Uyy, R, C thay d6i L, ta ¢6 do thi su phu thudce cua
U,. vao L nhu hinh (4.20a). Chi phat biéu dung
a) Do thi chi ¢6 dang nhu 4.20a, khi R > Z¢
b) Do thi nay c6 dang khéac d6 thi cua Ue theo C khi trong mach ta chi thay doi C
¢) Céc gid trj trén dé thila U, = 100¥2 V, U, =100 V, L, = 2 (H)

n
d) Ca a, b, ¢ déu ding.

Giai
Uz,

. - bién déi biéu thic cua U-
JR‘! +(2, -2.)

Biéu thic cua U la U, =

Vo — 1U 1
\ﬁR‘* + Zf}Zf - 2Z, le +1 .
Giai nhu bai 4.18
Ta c¢6 U, ¢6 cuc dai khi Z, = R"Z+ Z =200, L= % (H)
A

I e :
Ul,uu-u = ; \/Rz + zf y thay R= Z(‘ = 100. ta co U;g = 100 \/E

Khi Z;, - » thi U¢c -» U = U, = 100

Vay phat biéu ¢ ding.

Chu y: Dang do thi hinh 4.20a la dang cua ba ham sau:
U, khi ta chi thay doi L (theo bién so 1)
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U7, theo bien doir Z; khi ta chi thay doi L
U, theo bien so Z¢ khi ta chi thay doi C
Vay han phit bicu a. b déu sai. \

4.22. 1 ing hop den Eemot mach noi ticp gom hai trong ba linh kién khac loai: R, L, C.

Dat hai cue cua hop hi¢u dién thé u, = 100 V2 sin(100xt + —f} V thi cuong

. - ) 2l 0 I T u . .
do dong dién qua hop la 1, = V2 sin(100nt + Z] (A). Néu dat vao hai cuc

u = 1002 sinihoxt + ) ) (V) thi cuong do dong dién 1a i, = V2 sin50at (A)

Chon ra dap an dung nhat.
a) Trong hop den co R va L

b) Trong hop den ¢6 R va C
¢) Trong hop den chicé L va C

d) Ca a, b, ¢ déu ¢6 thé xay ra.
Giai
Khi @ = o, = 1007 hay o = o, = 50n thi u va i déu vuong pha nhau. Vay
trong mach khong ¢o R Hai phat biéu a va b déu sai.

Chon dap an c.

4.23. Chon dip so dung khi tinh L va C trong cau 4.22.

2 0" .
sl= 2 unos 2 wL=1 @, c=L @m
n n n m
l " ]'U I = I3 -’
coL= - (), C= — (F) d) Dap s6 khac.
b1 14
Giai
Khi o = ¢, = 1007, u sédm pha hon i Z nén
1
100nL. - —— = 100 (1)
1002C

e o : . X
Khi o = v, = 50x, u tre pha hon i 2 nén

H0al. - ' = -100 (2)
50xC
‘ I
Giar he (1, 20 ta duve L = - (i), C= . (F)
T n

Chon dap so a.
4.24. Trong hop den ¢6 nhiéu nhat la ba linh kién khac loai, cuén thuan cam, dien

trg thuan va tu dien. Dat vao hai cue cua hop u, = 100 V2 sin100at (V) thi
cuong do dong dien la i, = J2 sin100xt (A)
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_ - n , - A I
Dat vao hai cuc u. = 100 V2 sint507t + : ) (V) thi 1, = Lsin(b0nt + : )\

Chon dap an dung:

o) R= 100460, Le 2 b os 2
T 1
2 g 4
b R=1001%L=—{H),C=—.10" (F)
3n 2n
¢c) R=100 (€}, L = -53-— (H), C = 3.10 Y(F)
2n 3n
d) Pap so khac.
Gial

Khi o = o; = 1007, u, va 1, cung pha. C6 hai kha nang xay ra: hoac mach chi ¢o R
Hoac mach c6 R, L, C nhung dang cong huong. Ta chon kha nang thu 2. v
sau dé khi » = o, = 507 thi u, va i, khac pha nhau. ’
Ta co, lic v = 100, Z;, = R = 100 (QQ)
RN T e (1)
E 1007C
Khi © = ¢, = 507, thi u, tré pha hon i, mot géc % nén ¢, = ﬂg
1
50nC
o ) 2 3 4
Giai hé (1), (2)tac6 L= — (H),C= —.107" (F)

3n n

Hay 50nL - = -100 (2)

Viy dap so b dung.

4.25. Cho mot mach noi tiép gom cuon thuan cam cé do tu cam L, dién tro R, tu

dien co dien dung C. Dat vao mach hiéu dién the hiéu dung khong doi co
thay doi duoc.

a) Tim o = o, dé gia tri hiéu dung Uy ¢6 cuc dai.
b) Tim o = o, dé gia tri hiéu dung U, cuc dai.
¢) Tim o = o¢ dé gia tri hiéu dung U cuc dai.

d) Chung to rang o}, = o0

e) Bién luan cac két qua cua cau a va b.

Giai

a) Do R khong doi nén, Uy ¢6 cuc dai khi I cuc dai dé la truong hop cong

huong: oy = -I_-]fm____ | (1)
vLC
r 1
b) 21, = ok Pov B o
0 C
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) T
l I7| = l I 1 = = I—_l‘_l"’l _::l'—
I (o] ) *(R “) + w’l el
\ h o \[ > v 0 C
]
ll = L , e
1 1 R*C* - U(‘ 1 ‘1
\]J..‘(-_ ']i l"($ (.].‘,
Dar an phu x = . tam thdc ¢ trong dau can c6 cuc tiéu (tic la U co cuc
dan khi
_ 1 _2LC-RC
Tt 2
=
- f 2
Vay LR e e (2)
. "7 V2Le - RIC
T 1
) [‘| = [ o = - _.__-_ *_L] T T
i o fI i +(RAC* - 210" + 1
i R 2
\ C/
Ly luan nhu cau 2.
 R2r2
U ¢6 cuc dai khi of = M
2L
| [‘)l C - R%C?
D= fe——— —_ (3)
LoV 2

> ; 2
dr TG (1 (2), (3) ta co: o = o0

¢) Cace ket qua 129, (3) chi dung khi 2LC - R*C* > 0

hay R - Rl
C
2]
Khi R > \-" (‘J thi bai toan trog nén don gian hon:

L', luon dong bien véi o
U luon nghich bién vai o
4.26. Mach khong phian nhanh gom dién tro thuan, cuon thuan cam va tu dicn co
cac gia tri R, L, C khong déi. Pat vao mach hiéu dién thé xoay chicu
u= Usm(ot + ¢)co U, ¢ cho trude, » thay doi.
Hay ve do thi vé su phu thuoce gita cic gia tri hiéu dung U, . U, theo bién so o
10 °

Viar U = 100°. L, = : (I, U = (F), R =100 (€))
! b



Giai

115,56 s

100

O] 10042 n g Ol 502 = "

Hinh 4.26a Hinh 4.26b
D& s E sl
T

n
R S—
“on‘z +[“’ -10' "]
(0] b4 (8}
2 4 2
Up 2~ 100_—.:_:_— dit x = rr‘ ,vay = 10° LT, n, +1
[ & | n2 0 o ?
10°--, -10" - +1 '
J {')4 Nz

y,, €0 dang mot tam thic bac 2, luon duong, c6 hé so a duong, co cuc ticu duy

2
nhat, ing vdi x, = % = —— >0=10. J2 7, thay vao ta c6
0 2.10
_3.10° 3
YT 408 T 4
2
Ungvéi  Ujun = 100 _ 200

Jo V3
D6 thi ¢6 mot cuc dai dia phuong ¢ diém

o = 100 V2 n; i = 200 = 115,5 (V)
J3
+ Cac gia tri dac biét
Khi v = 0, U, = 0 d6 thi qua géc toa do
Khi @ - « U - U tiém can ngang la duong

U]_ = 100.
Duong biéu dién mo ta & hinh 4.26a.
6 .
2) U = % il s _m—4.ﬁ_2
2 ‘/—104 - mg_ +10® n2
n n )
Oﬁ
ll = e }—- —-1-— . ——
o) g0 8
J:{" - 10 2 +10
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10°

Dat x = . Tam thic trong dau can cé cue tiéu khi x = x, = 5 ung vdai
iy = B S
DR y  310°
S0 cUe tiey v =y, = = e
1a 4
; 10 200
Lng va L = = =" =1155(V)
\'I_\'ll \'3

* Khi vw =0, Ur=U =100
Ehi ¢ » » Ui > 0. Tiém can ngang la truc hoanh.
4.27. Hoi unhu bai 426, nhung thay doi du kién U = 100 V., R = 300 «,

1 10 , . T
L = (. C = (F) nhan dinh nao sau day la dung.
n n
a) Do tha U theo bién o, ¢6 dang nhu hinh 4.26a
b) Do thi Uy theo bién o, c6 dang nhu hinh 4.26b
¢) Ca hai phit biéu a, b déu sai

d) Ca hai phat biéu a, b déu dung.

Giai
a) Khao sat U,

U,= —== .
11 lr 9 (:J2 4 anw
\/300~ +L ;- 2100 410° 5 |
- n o

2
TA— 10 :
Jw’*"4 v T 4
W w

Do o > 0, nén mau sé luén nghich bién vdi o
Vay UU; luon dong bién v6i o. Do thi khong ¢6 dang nhu hinh 4.26a. Nhan

dinh a sao.

b) Khao sat U,

6
S _'—210__"_2
R PR ST T L
n T [0
6
U{' = 10 ==
(7)4 4 l.l)2
, +7.10°%, +108
n n

Maiu so luon déng bién véi w, vay Uc luén nghich bién véi o, dé thi U
khomg c6 dang nhu hinh 4.26b. Nhan dinh b cing sai.
Chomn dép dan c.
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4.28. Cho mét mach dién khéong phan nhanh véi R, L, C khong doi. Dat vao mach
mot hiéu dién thé xoay chieu U = U;sinot, co U, khong doi. v bien doi
a) Vé do thi v¢ su phu thuoce cua cuong do hiéu dung I theo bién so o
b) Cé thé suy tir d6 thi I song do thi Ug, do thi cong suat P duge khong
c) Vé do thi cic ham so tang, cosg, sing theo bién sé6 w. Vdi ¢ la hi¢cu so pha
gida u va 1.
Giai

a) Do thi cua L.

fm o o L 41
Z _ 1 2
R? + [wL - ] L1} . ‘
wC R
I ¢6 cue dai khi mau s6 cuc tiéu do la khi :
wlL = 1—‘ hay o = —¢1== 5 o
oC VvLC O 1 )
i i U JLC
SO cuc dai la 1, = R el Hinh 1.28a
Khi » = 0 thi k] - £ nén I.-—. 0
0C
Khi w -» = khi oL > xnénl =0
e ; . 1 U
Do thi qua goc toa do, ¢6 cuc dai ¢ {—:—J va ¢6 tiém can ngang la truc
JIC'R ek

hoanh (xem 4.28a)
b) Do Uy = IR, R la hang s6 nén do thi Ug ¢6 dang nhu do thi I, chi can thay
,1:-.1}]
vLC
Do P = RI°, R la héng s6, | > 0 nén do thi cua I trong goc vuong thu nhat
cung giong do thi I, chi can thay toa do cua cuc dai la

toa do cua cuc dai la: [

c) cosY sing tang
4 A A
Ry —-— 1t
O l (;:1 . t il
Jic JLC JLC
-1
Hinh 4.28b Hinh 4.28¢ Hinh 4.28d
a) Ham coseg
Ta c6: cosp = —= e
)( ¥ 1 \2
1{3 + ! U’IJ —
\r k l-')Cx
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4.29.

a) Din tro thuan R = 50 (QQ)

. " ; 1 1
Ham coso co cue dar duy nhat khi ol = — hay v = —

oC JLC
Han coso co cue dar do la cosp = 1
. 1 p "
Kh: o =0 - —» =, cosp = 0, qua goc toa do
()
Kh o » 7 ol > =, cosp —» 0, tiém can ngang la hoanh do. (xem hinh 4.28b).
1
(.‘)L = C

() Ham sing. Ta ¢6 sing = ~———-S"

F 1

|

1
kh cong huong ol - hay w = — thising =0
VLC

ok 1 ,
Khi v =0. ~—— — » sing = -1
h](?
Khiow - . oL - x sing —» 1
Ticm can ngang la duong sing = 1

Xen hinh 4.28C
U]IJ - 1

B wC

R

v) tang. Ta ¢6: tang =

Do thi cat true hoanh tai toa do ( rl;- OJ
\vLC

Khi «» = 0 tang = —x, tiém can ding la truc tung

Khi v -» = tang — +x

Do thi ¢o6 dang hinh 4.28d.

cwn thuan cam ¢6 do tu cam L, hay tu dién cé dién dung C.

Dat vao hai eue hiéu dién thé xoay chiéu 6n dinh u = Uysinot, thi:
lict =t tacé iy = V2 (A), uy = -50v2 (V)

lict =t, tacoi, =-1(A), up =50 \/5 (V)

Trong hop den la:

b) Cudén thuan cam 7z, = 50 Q

¢) Tudién c6 Z¢ = 504Q) d) Pap s6 khac.

Giai
U, u,

= Jo
I Iy

Trong hop den X chi ¢6 mot trong 3 linh kién khac loai: dién tré thuan R,

= -50, %2 = -503, vayv trong hop den khéong phai la dién tro
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4.30.

& r a* N . - . A . u u' , P .
thuan. (N&u la dién tré thuan thi -+ = =2 = R). Dap an a sai
i 1.
1 2
* Néu la thuan cam thi: u = U sinot (1)
; . T
i= I.,sm(mt ~ —2-J = [, ,cosmt (2)

Ta ¢6 hé phuong trinh, viét dua vao dinh luat luong giac sau:

sinx + cos’x = 1

2 2
Luc t=tl(""@] *{_5‘/“_2} =1 (3)
IU ; UO
2 2 -
Lic t=t, LI] + 503 =1 (4)
Iy Uo
Giai hé (3), (4)tacéo U, =100, 1, =2
hay Z, = 50. Dap an b dung.
« Néu la tu dién thi u = U sinot
1 = [ cosmt
=2 2
[ ¢ ( 502
fde t=t = : + égj—z— = (3a)
In Uﬂ
TR =i | (4a)
t B U,

He (3a), ¢1a) cang ¢6 nghiém la: U, = 100, I, = 2
Hay Z = 50. Vay ¢ cung la dap so dung.
Ca b va ¢ deu dang va thiéu nén ta chon dép an d.

Trong ba hop den c¢6 ba linh kién khac

—-.’_-

N

o~ X Y
M

loai la dién tro thuan, cuén thuian cam, A

tu dien. Cho bict khi cuong dé hiéu dung
la 1 (A thi

Uy = 100 V2 sin100nt (V), Usx = 100 V2 {smm - ZJ

Trong cic nhan dinh sau day, nhan dinh nao la dung

a) X la dié¢n tro thuan, Y la cuén cam, Z la tu dién.
b) X la dién tro thuan, Y la tu dién, Z la tu dién.

¢) X la cuon cam, Y la dién tré thuan, Z la tu dién.
d) X la cuon cam, Y la tu dién, Z la dién tro thuan.

Giai

a) Vai dap an a, ta chia ra hai truong hop
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-1y, > Lo Ly > Ly, Uan = 2y, - L < Z¢

theo gia thuyét Zyy = Zax, ta loai truong hgp nay

~ 7 < Z¢ thl oump > 0, pan = - 5" hiéu s6 pha cua hai mach phai lén hon - .

['heo dé ora thi hicu so pha nay la S Ta loai luén truong hop nay

Vay nhan dinh a la sai.
b) Xét dap an b
- Néu Z, < Z, thi gan = 2

+ Ma oyy < 0 vi gom R va C. Vay Uy phai sém pha hon Uy, Mau thuan
vdl gia thiet.
Néu Z > 7,
Thi  Zyy > Zgs Zan = Z¢ - Z), < Z¢
Zoi > L. Mau thuan vdi gia thiét. Vay ta cang loai luon trugng hop nay
Phuong an b b1 loai.
¢) Pap an ¢ chap nhan duge néu Z; = Z¢
khi d6 Zyy = Zan
Onp > 0an phu hop vai gia thiét.
d) Pap an nayv tuong duong dap an a nén cang bi loai.
Vay ta chon nhan dinh c.
4.31. Chon dap so dang khi n6i vé gia tri R, L, C trong 3 hop den: (cua bai tap 4.30).
a) Zi, = 50 (Q), R, = 50 V3 (Q), Z, = 50 (Q)
b) Zi. = 503 (Q), R, = 50 (), Z¢, = 503 (Q)
c) Zin= R, = &y, = 50 ().
d) Dap s6 khac
Giai
Ta co:  Ziwpy = Zan = 100

Mach dang cong huong nén: gyy = —@an

n
Py — QAN = =

3
Vay Papy = > = ZMU.COSE = 50\/5 (Q2)
6 6
n 1
Z, = Rtan= =50J3.—= =50 (Q)
6 J3

Vay dap so a dung.
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4.32. Trong hop den hinh 4.32, ¢6 hai trong p——EF-&-——,HL—Q
: M A N

ba linh kién khie loai. R, L, C, noi tiép
nhau. Hinh 1.32

Ghép noi tiép hop den vai tu bién doi C. Khi Uyy = 100sin100xt (V) th

Uma = 100 J3 Sill[loont + g} (V) va cuong do hiéu dung la 1 (A).

Nhan dinh nao sau day la sai.
a) Trong hop den c6 R va L
b) Pang xay ra cuc dai cua U, do bién doi C
¢) Mach ¢6 Zi: > Ziux
d) Trong ba nhan dinh trén ¢6 mét nhan dinh sai.
Giai
Trung binh 4.321 vecto MB biéu dién Vg, vecto MA bicu dien U, veetd
MN biéu dién Uy, vects MD biéu dién Uy, 2 vecto NC = AN bicu dién U,

_a) MA sém pha hon I = % vay phat biéu a dung.

b) AN > Zyx phat biéu ¢ ding D 4
¢) Ca tam giac vuong AMN, ta suy ra
2 =2+ L
=R*+(Z.-Zc)*+R*+ ZE M
=R+ 8 + B -2 2:+R+ L
=2R*+ 222 - 22,7
B B R* + Z} - ¢ Hinh 4.32a
Zy,
Cong thuc (1) ching to, day la truong hop ma U dang c6 cuc dai do thay doi (.
Phat biéu b ding.
Chon nhan dinh d la nhan dinh sai.
4.33. Khi xac dinh hop den X, dap so nao sau day la dang. (cac di liéu cho o bai 4.22).
a)R=75V2 (), Z, = 256 (Q) b)R =252 (Q), 2, = 75J6 (£)
) R=75(Q), Z, = 25 (Q) d) DPap so khac.
Giai

Tir gia thiét ta c6 Zya = 50 V6 , Zyn = 50 V2

Xét trong tam giac vuong AMN, ¢6 dang la mt nua tam giac déu:
Do AN = 2MN nén Z¢ = 2Zyy = 100 V2
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NB = MN.V3 nén R = Zn - l‘/; =256

AB - MB\3 nén2z, =RJ3 =752
Viv R=2Hv0 (Q). 4y =75 \f!‘_ (€QQ)
Chon dip an a
4.34. Mach wav chicu cho o hinh 4.34; véi R fys ©

R =7, = 100 (). Trong hop den ¢6 hai g X u-{:}—rmr\—o-| |——ﬂ
M

troug b linh kién khace loai (cuén thuan

cani, dén tro thuan, tu dién) ghép noi Hinh 4.34

tiép nhiu

Cho bic cae gia tri hieu dung Uy = 2Upy = = Uyny va Uy vuong pha var Uys,.

[V o)

Hay chon phat biéu dung nhat.
a) Cac hici dien thé xoay chicu sau day cung pha nhau: Uya, Uan, Unin

b) Hiéu sc pha gia u va i trong 3 mach Uyy, Upn, Uy, déu la g

¢) Trong hop den c6 chua dién tré thuan R, va tu cam c6 cam khang Z, x.
d) Ca a, b ¢ déu dung.
Giai
a) Trong rhuong phap vecto bién do, ta co:
Umn = Uma + Uan (1)
Tu gia thiét, vé cace gia tri hiéu dung
. 2 .
Usa = 2Upn = z Upn ta cang ¢6 Uyy = Uya + Upn (2)
Ti (1).(2) ta thay rang, 3 vectd Umn = Uma + Uan cung phuong cung chiéu,
su’ ra ba dao dong Uyy, Uya va Uay la cung pha nhau. Phat biéu a dung.

Hiu so pha giva u va i trong mach AB la:

. n
tanpay = 2, = 1, oA = —
4
D¢ eiie mach MN, MA, AN vuong pha véi mach AB nén

PAN = OMA = PAN = "%
Ptat biéu b sai.
¢) M:ch MA co tinh chat dung khang, tangoys = -1 do dé, trong hop den c6 dién
tre thuin va tu dién. '
Viy phat biéu ¢ sai.
b 'a ¢ cung sai, nén d sai. Phat biéu a ding nhat.
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Chu y: Néu chi ¢6 yéu cau, chon dap an dung thi sau luc thav a dung la 1
chon a luon. 0 day chon dédp an ding nhat nén phai thut ca 4 dap an
4.35. Trong cau 4.34, thi trong hop den X c¢é:

a) Co R, = Z., = 200 (Q) b)Cé R, = Z., = 100 (Q)
¢)C6 R, = Z., = 100 V3 (Q) d) Pép sé khac.
Giai
’ . % . n
Fa da cé pag = — va Oun = Oma = Pan = — —
4 4
. n o R -
TU  @an = - i ta c6: Zyn = - =100v2
cos| - n]
4

Dua vao gia thiét
L]‘\T:\ = 2[.?’.\:\' ta co Z_“_,\ = 2Z\\ = 200\{5

Co Zas = 200 q’ﬁ , PMA = — —} ta suy ra

R, = ZM,\.COS[—gJ = 200
-Z.
tangy, = ﬁ-l-i"—" =], Za=R; = 200

Vay a la dap so dung.

4.36. Trong hop den hinh 4.36, ¢6 hai trong ba lin?l s _,__{::}__l |_-
kien khac loai R,, Z;,, Z, Cho biét M A R c N

R =7 =100 (Q2) . Uys va Upy khéc pha nhau i% . Hinh 4 .36

Céc gia tri hiéu dung Uy, = % Upma.

Nhan dinh nao sau day la dung.

a) Trong hop den ¢6 R, va Z,, b) Trong hop den c6 R, va Z,
¢) Trong hop den c6 R, va Z¢y d) Ca a, b, ¢ déu ding.
Giai
Xét cac hiéu s6 pha gitta hiéu dién thé va cudng do dong dién:
—ZC m
tan = —= =-], = —-—
PaN R PAN 1
(0] = ....E + E
ma=-7 t g
L T n n
« Lay dau cong thi =—— 4 — = ——
y dau cong thi  @uma i 5
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n n

:"_[
4 2 3

Ca o kha nang deu cho ta: Hop den chua dién tro thuan va tu dién.

* Lay dautrt thi  oya = -

Vay phat sieu a dang.
4.37. Chon lip so dung nhat trong cac dap so sau (bai 4.36).
a)R, = 1002 (Q), Z = 1506 (Q) b) R, = 15042 (Q), Z¢y = 1006 ()
o) Ry = 1502 (), Ze, = 150 V6 (Q) d) R, = 1006 (Q), Z¢ = 1502 ().
Giai

Tat nhién la tu két qua bai 4.36, cac dap so dua ra déu thiéu mot nghiém,
khing co dap so naodung va day du. Vay thi ta chi can chon duge mot dap
so dung, la dung ngay. Tuy nhién ta khong thu duge mot cach dé dang, va
nén giai bang phuong phap tu luan:

Zoo= JRE+Z2 = 1003

Vai l'_\]_-‘ = 3[1\\. ta co ZM‘\ = 32.\N = 300 \f§
. i % Z ! o
a) l\i[‘ll PrA = — (—-_; " Ihl R\ = e O = 150 \/6
COS["Tr

Z.\ = -R, muf-gJ = 150 /2

Ca 4 dap o deu khong ¢6 nghiém nay
b) Néu @y, = - : thi R, = ZM,\.cos(~%] = 150 V6
Dap so ¢ la dap so ding.
Du dap so ¢ dung ma con thiéu nhung la dap s6 dung nhat. Ta chon dap so c.
4.38. Trong mach dign hinh 4.38, cuén day cé6 dién

trd thuan + = 10 (Q), ¢6 do tu cam L cho z] II

_ M R L,r C N
trude, R lia bién tro.
Dat vao mach MN hi¢u dién thé xoay chiéu Hinh 4.38
¢o bicu thie U = 1202 sin100xt (V). Bién déi
R, ta thav ¢6 hai gia tri khac nhau cua R la
R, = 10 (€2) va R, = 70 (©2), mach cho cung mot
cong suat tieu thu

Phat biéu nao sau day la ding.

. - U?
a Cong suat d6la P, =P, = m b)|Z,, - Zc| = ’Rleu
¢ Caavab deu dung. d) Ca a va b déu sai.
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Giai
Dat R, la dién trg thuan cia mach MN, véi R, = R + r thi
Popite R0
RS +(2, —Z)*
, e , U? 3
Ta c6 phuong trinh bac 2 véi an R, R - T Ro+(ZL-2c)°=0
2
Suy ra Ru] + I{n! — I_JI.'-J__

U2
(R; +r)(Ry + 1)

Bii Ros= (2, = %V

|2, - Z¢ | = (R, + )R, + 1)
Phat biéu b cang sai.
Chon dap an d.

4.39. Hay vé do thi vé su phu thudc gitta cong suat tiéu thu cua mach va R. Cic du

liéu cho nhu bai 4.38.

. Vay phat biéu a sai.

Giai
R,U?
RE +(Z, ~ZcP
* P ¢6 cuc dai duy nhat khi R, =|Z, - Z¢|
R, = J(10 +10).(70 + 10) = 40 hay R = 30

l)_

2 L]
' Pmax - "'"LJ“"—‘ = E‘i@ = 160 P}LW]'
Az, - Z.| 80
¥ 160 SR
* Khi R=0,R;=10
; 84,71
10° + 80
* Khi R > = P - 0. Tiém can ngang — —
la truc hoanh. Dé thi duge mé ta ¢ =4 R(Q)
hinh 4.39. Hinh 4.39

Trong cac cau tie 4.40 dén 4.44. Ta su dung kién thic tong hop dao dong va
cac cong thic vé mach xoay chiéu khong phan nhanh dé gidi.
4.40a. Trong so dé hinh 4.40. Cho Z, = 2Z.. Cho biét gia tri hiéu dung qua cuon
day I, = 1 (A), gia tri hiéu dung cua I va Iz la bao nhiéu?
Chon dap dn dung.
a) Dé ra ngoai chuong trinh vat li 12, khong giai duoc
b)lo=2A, Ik=3 A
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('111 = 2 L, = 1A} IJJ‘:O
d) Dap so khace

Gidi :
Trong hinh 4.40a. Do ic sém pha hon U,y, g. i &

7 ' Hinh 1.40
cham pha hon Upyy, > nén i va 1 nguge pha

nhzu. Cic vects Ie, I cung phuong nguge chieu

i[-{ = fL + l( I"
AL
Ig=1c-1,
> > >
Theo dinh luat 6m cho cac gia tri hiéu dung 1 =1L +1¢
U I U 1 ~»
Ie = Z’:\ = Z::‘I\ , 2y, = 2Z¢ "6‘ »Uan
-»
Thi I, =2l =2 (A) Yo
Ip = 1¢ =11, = 1 (A) Hinh 4.40a

Vay dap so6 ¢ dung.
4.40b. Mach dién cho nhu hinh 4.40, véi Z; = Z¢ = 100 (QQ), Uyy = 100 J2 sin1007t
(V). Biéu thue cua 1y, va ic la:
a) Thiéu du liéu
b) Ra ngoai chuong trinh vat li 12
c)l, = J2 sin{ 1001t + %] A, ic = Jv2 siu[lOOnt . %J A

~

1

d 1 = J2 sin[ 100nt - g) A, i¢ \[2- sin(lOOnt - %) A.

Giai
Theo dinh luat Om cho gia tri hiéu dung thi

Lans
Il = l%&.l{'= —U‘A—N.do Z[,=Z(‘ nén [1.—1('
51. ZC

Tuig =i, +ictacé Ix = I + Ic
Hai vecto I, Ic cung phuong nguoc chiéu va bing nhau nén Iz = 0; 1, =0
Khi I; = 0, thi Uys = 0, Uan = Unn

— !
Vay i, = v2 sin(lOOnt - ;\ (A)

|

lt' (A]
)

]

J‘Z Sill[lOOﬂt + TE

Dép s6 ¢ dung.
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4.41a. Cho mach dién nhu hinh 4.41. Trong dé R # 0,
Z,. = Z¢. Cho vao mach dong xoay chiéu cé
cuong do 1A, thi cuong do dong dién qua R la
a) Khong tinh duoc vi dé ra ngoai chuong trinh vat li 12
b) Khong tinh duoc vi chua cho gia tri R
c)ig = J2 sin1007t (A)
dig=0
Giai
Do iy, = i¢, Z), = Z¢c nén U, = -Ue
Uuw=UL,+Uc=0
Khi Uyx=0,R=0thiig=0
Chon dap so d.

A N
Lr=0 I(.

Hinh 4.41

4.41b. Trong mach dién hinh 4.41. Cho R = Z; = 100 (Q), Z;, = 200 (Q).

Uux = 10042 sinl00xt. Chon phat biéu sai khi tim biéu thdc cua cuong do

dong dién mach chinh 1.

a) Khéong tinh duge vi dé ra ngoai chuong trinh vat li 12.
b) i = 2sin100nt (A)

¢)i = 2sin| 100xt - g-] (A)

d) Dap so khac.
Giai
Tiu U = 100 V2 sin100xt (V), R = 100 (Q), ta c6
in = V2 sin1007t (A) (1)
Mach néi tiép gom L va C ¢6: Z, =|Z, - Z¢| = 100
b~ % = 4%, @y = =
O 2
Dung dién qua nhanh L, C, ¢é biéu thuc la

i, = V2 sin[lOOnt - 3] (A)

Dung kién thuc tong hop dao dong, ta cé:
i = ig + iy = V2 sin100nt + Jﬁsin[mom ..}

2)
= 2 {isinlOOnt + sin(lOOrrt - -;-)]

tang; = -

b 29in[100m . g) (A)

Vay c la dap sd ding.
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4.42a. Nach dieén cho nhu hinh 4.42, trong dé R, = R, = Ry = Z¢. Dat vao MN hié¢u
dicr the xoav chiéu hinh sin ¢6 gia tri hiéu dung U = 100 V, khi tim cuong do

hiow dung qua mach chinh va qua cac nhanh la I, I, I,. Chon phat biéu sai.

a) Cac gia tri hicu dung:
Ui + l.ii‘\ = l'\\l.\ M Rl B Rs N
b) Cac cuong do dong dién I, = [,

¢) Cac gira tri hicu dung Uya = Upan 2 Unn

‘ _ . o oz K
d) Uy sam pha hon iyy mot goc s R

Giai Hinh 4.42
ar Do Uy va Uyy cung pha var 1; nén cung pha véi nhau. Vay Uyy + Uy Phat
bicu a dung.
byDoZ, =2R,Z,=RV2 nénl, = I,
Phit bicu b sai.
("hon b la phat biéu sai.
Chu v: Hai phat biéu con lai, duong nhién ding, va dé khong ra sai!
4.42b. Tiim gia tri hieu dung Uy, néu cac da kién cho nhu hinh 4.42, va bai 4 42a.
a) Khong tinh duve vi dé ra ngoai chuong trinh vat li 12.
bi Thicu du kien
¢) Uau=50(Y)
d) Uau = 5072 (V)
Giai
C'ach I: Trong hinh 4.42b do UR] " UH;; , Uy cung vecto Ump, Upn, Uy

tlhhang hang B la trung diém cua MN.

, . - ;. K
- 1, som pha hon Uyy mot goc y nén vectg

Usma s6m pha hon Uwmy —E— Uc cham pha

hon % va vuong géc vdi Ug,nén tam gide M Uy, B’ Uy N
MBN la tam giac vuoéng can. Hinh 4.42b
MN

T'rung tuyen thuoe canh huyén, bang mot niia canh huyén. Vay AB = . 50 (V)

Vay dap so ¢ dung.
Cach 2: - Gia si Uyy = 1002 sinot
Thi Umy = 50 V2 sinet (1)
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4.43.

a)l = 1u + ll.* ll'
bil=les 11y =10l
oFs it 0.~ 1

\
-1y = 1.1-__-Sill={l']l ... Jl = EOO—\,{—_Z— Sill[nl 4 ——]
\ 4 Rv2 \
Uma = Riy = IOUSin[mt + }} (2)

A
Uap = Uam + Upng = lOOsin(mt B J+ 50 V2 sinot

n

4
. 3n i

= 100sin(wt — z ) + 50 J§ sinmt

tu bién thue tong hop hai dao dong ta c6 bién do.

||J ) e = 3: I
i —— V.qoo- + (5042) + ‘2.100.50J2.cos£— = 1002

Gia tri hiéu dung U,y = 50
Chon dap an c.

Cho mach dién nhu hinh (4.43), trong d6é cuon day la cuon thuan cam K
hi¢u cae gia trn hiéu dung cua cuong do dong dién qua cac nhaianh va much
chinh la I, Iy I, I
Chon phit bicu dang.

d) Ca A, B, C déu sai.
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Hinh 4.43

Giai
Gia su Uyy = U;sinot
Tir dinh luat 6m qua moéi linh kién ta c6

ih’ = l”"Sill(!Jt

" " n
1, = I()|_Sln((f]t - =)
2

; ; n
ic = [ocsin(ot + 5)

Cuong do dong mach chinh
1= 1) + iy + i3

Su dung kién thuc ve tong hgp ciac dao dong cung phuong cung tan o, co

bién do va pha ban dau khic nhau, ta cé:

y ; . 14
1} + 13 = (Io¢ = Iou)sin (mt + EJ

i @ A . : ; n
1 =1g + (i, + 1¢) = [pgsinot + (Ige - I(,L)sm{(ut —:—Z-]



Hai dao dong nay vuong pha nhau nén bién do cua dao dong tong hop la
I© =1/, + (I = Io)” vai gia tri hiéu dung.
= 1% + (I - I)°

Chon ¢ Ia dap an dang.

4.44. Trong bin 1143, cho R, L., C, » hay xdac dinh téong tro cua mach song song va
do léch pha giga cuong do dong dién mach chinh va hiéu dién the giva hai
dau mach song song.

Giai
1. Phuong phap dai so
Ta co 1 =0y + o+ 14

Ciac dao dong nay ¢o biéu thie la

i' = ll,H:‘;il’l'lt {1]

. = n)

I, = l;.msm‘ nt - — | (2)
, 2 )

i, = locesin| ot + ~] (3)
\ 2 )

Dao dong tong hop ¢6 biéu thie

1= [ sinfot + @)

Hai dao dong 1., 1, nguoe pha nén i, + 15 = (I - I(}[,lsm[mt . 2] (1)

\

Tong hop dao dong (1) va (4) la hai sao dong vuong pha nhau ta co:

Bien tl() I", = I;‘;H + ‘l.u- - lnl,i:

U U U U
Thay I, = —, Ilou= =2, loc= =2, g = =2
1y 7 OR R 8 Z,. 0l Z:.
1 1 1 1
Taduge — = — —_——— (5)
i A Z R’ ' [Zv Z[.]

Cong thuc (5) la cong thic cho phép ta tinh tong trd cua mach song song,
A, sing, + A,sing,
A, cosp, + A, cosg,

Dung cong thice cua co hoe; tang =

Ik -sinO + (I, = I, )sin
Tacé tany = -
[,z cosO + (I,. = I, )cos-

Ao A

tanyp = —I—IL:—“I—' = R[ZL v L} (6)
o
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Cong thue (6) la cong thie cho phép ta tinh do léch pha giua 1 va u cua mach
song song.
2. Phuong phip hinh hoc Al
Trong hinh 1.44
I« cung pha vai U

Io s6m pha hon U mot sé goc -725

I, tré pha hon U % tong hgp ba vecto

Hinh 4.44

[, I, I la vecta I léch pha so véi U mot goc ¢
Tu tam giac vuong c6 géoc nhon ¢ o dinh O

[. -1 U U
Tacéo: tanp= *—2 thaylpc= —, I = —
1 mno : y I 7 1 7
/ \
Hllllrl:R'jl--—i‘ (6)
\ Ll Zl. )

Cang tu tam giac do:
I-J = II{ + tl| 5 IL]':

(5)

ZZ "R " \z. Z,)

(5) va (6) la cdc cong thie da tim ra trong phuong phap dai so.

4.45. Mot cuon day phang hinh chi nhat ¢é kich thuge la S = 20.30 em”, quan 500
vong day, sao cho cac vong day cé thé gan dung la ¢ trong 1 mat phang
Cuon day quay déu xung quanh truc doi xing qua trung diém hai canh hinh
chu nhat, vai toe do vong/ phat. Mot tir truong déu khong doi, ¢o vecto B
vuong goc vdi truc quay, B = 0,1 (T)

1. Tim bien do @, cua tir thong qua mot vong day.

)

Tin suat dien dong hiéu dung xuat hién trong cuon day (cho rang n vong dav
quan cung chicu).
Giai

1. Ti thong qua 1 vong day la & = Bscos(1,B)
Chon goc thoi gian sao cho lie t = 0, thi phdp tuyén n cua vong day cung
phuong, cung chiéu véi B, thi:

& = BScosot = ®,cosmt

@, =BS =0,1.600.10 ' = 6.10 (Wb)
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9

—

4.46.

3

)

i

3.

Suiat dién dong xuat hién trong mot vong day la
&', trong ca cuon day la N@/
[ = o NBSsinot
Trongdé o = 2xaf = 2n. 15—00 = 50x
60
Gia tri hieu dung cua suat dién dong
E, oNBS _ 507.500.6.10 ()]‘.

\
I
-

J2 /2 J2
E = 333.22 (V)

May phat dién xoay chiéu mot pha c¢6 roto cam gom 4 cuon day giong nhau,

hai cuon ké quan nguoc chiéu nhau. stato cang ¢6 4 cuén day nhu roto, moi

cuon day co6 100 vong day quan cung chiéu. Biéu thic cua suat dién dong

cam ung do may sinh ra la: e = 220 \f§ sin(100nt + @) (V)

Tim toc do quay cua Roto theo don vi (vong/phat)

Gia su b la bien do cua tu thong do roto gay ra, qua 1 vong day stato. Tinh @,

Suat dien dong sé thay doi ra sao, néu:

a) Giu nguyen roto, cuon sta chi con hai cuon day dat doi xung nhau qua tam
(van quan nguge chiéu).

b) Gitr nguyén 4 cudn stato, réto chi con hai cuén day dat doi xing (van quan

nguoce chicu va noi, tiép nhau).

Giai

.o = 2nfp: p la s6 cap cuc cua roto, g day p = 2

100n = 4nf, f = 25
n = 25(vong/giay) = 1500 (vong/phut)

. Suat dién dong xuat hién trong mot vong day ¢ stato la:

Tu thong qua 1 vong la: ® = ®cos(ot + ¢)
e = -0 = o®,sin(ot + @)
Stato ¢6 4 cudn day, moi cudon c6 100 vong, vay suat dién dong cua may la
100/ = 100hwsin(ot + @)
Gia tri hicu dung cua suat dién dong la

k= -1-_—.400.10()7((11,,
V2
Suy ra @, = V2220 = 2,48.10" (Wb)
400.1007

~a) Néu gid nguyén Roto thi tir thong gay ra trong moi vong cua stato van nhu

cu. Vay suat dien dong qua moi vong nhu ca, nén suat dién dong do may
phat ra nho di hai lan.
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e’ = 110 V2 sin(100nt + @) (V)

b) Néu giu nguyén stato, so cudn rote giam di hai lan, thi tu truong do roto you

4.47.

4.48,

di, lam cho gia tri hiéu dung cua suat dién dong qua moi cuon giam di. Tan
s6 dong xoay chiéu giam hai lan.
Ngoai ra suat dién dong do 2 cuén ké nhau khong cung pha nua, ma khac

pha nhau 2 ;

Gia su suat dién dong moi cuon la E’ thi suat dién dong lay ra tu mayv khong
phai la 4E” ma la 2E’ J2 . Pay la li do thit 2 lam cho suat dién dong giam di
Két luan: - Giam suat dién dong trén 2 lan

~ Giam tan so 2 lan
Mot tram thuy dién nho, luu lugng nude la 10 m~/giay. Nude co van toc
vy = 2 (m/s) do tu do cao h = 10 (m) so vdi tua bin, nuoc ra khot tua bin vo
van toc v = 0,5 m/s. Hiéu suat cua dong co la 0,8 cua may phat di¢n la 0.9
Tim cong suat do may phat ra.

Giai

Gia su trong mdt giay c¢6 m (kg) nude do vao tua bin, thi
Cong suat ma dong nudc cung cap cho tua bin la:

P, =mgh + m fi . B

2 2

Cong suat do may phat ra

P=0,8.09P,

P=0,72 m[gh + é V-}

Thay m = VD véi D la khoi lugng riéng cua nudge, F = 10", V la luu lugng.

[ 4-0,25]
P=0.72.10.107| 1930+ =3~
L ]
P = 733500 (W)
P = 733,5 (KW)

Cudn bién thé so cap ¢6 n; = 100 vong cuon thd cap ¢6 n, = 100 vong. Cuon
so cap la cuon thuan cam, cudon thi cap dé hg.

1. Tim hiéu dién thé hiéu dung U, cua cudn thi cap, néu ta dat vao sdg ciap hieu

dién thé hiéu dung U, = 110 V.

2. Tim cuong do hiéu dung qua hai cudn so cap va thir cap. Nén nhan xét ve két qua.

;
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Giai

Do 1, = 0, thii ¢ap trd nén U, = 22U, = 220 (V)
nl



2. Do thu cap ho nén, [, =0
So ciap co Uy, = 110 V, ¢6 tong tra la Z;
=
nen I = : + ()
Nhan et
— Khi mach hg, ciac bién thé chua hoat dong nén ta khong ap dung cong
n,

t hue by o By
I  n,

~ O dayv, mach so cap coi nhu mot mach chi ¢6 thuan cam, du ¢6 dong dién,
nhung cong suat tiéu thu bang 0, may bién thé khong néng lén.
Khi dong kin mach tha cap, mach so cdp van la Uy, ¢6 tong tro Z, , nhung

_ : " . : o B n, ;
cudng do dong dién lai tuan theo cong thiec — = —-, khi thay d6i mach

1 n,
thu cap thi I, thay doi theo mac dung U, va Z, khong doi. Dieu nay chi
co thé giai thich khi ta ¢6 hoe vé mach xoay chiéu ¢6 may thu dién (ngoai
R, L, C ra)
4.49. May bicn the cuon so cap ¢6 n, = 100 cong mach thi cap ¢6 n, = 200 vong.
Cuon so cap la cuon day c¢6 d¢ tv cam la Z;, = 1,5 Q, va dién tro r, = 0,5 Q.
Tim hiéu dién the hiéu dung cua cuon tha cap dé ha, khi ta dat vao so cap
hi¢u dién the xoay chieu cé gia tri hiéu dung U, = 119 (V).
Giai

Cuon so cap tong tro Z, = JZ{ +r} =1,7(Q)

Hi¢éu diéen thé U, = 1,Z; chinh la suat dién dong tu cam xuat hién trong cuén

SO cip
U 119.1,5
l‘: — I z — —L Z — __.__.-:m
i 14y, Z, L. 17

Ki hieu E, gia tri hi¢u dung cua suat dién dong cam ung xuat hién trong
cuon thya cap

E, 1,

2 = 2L E,=2E, =210 (V)

E, n,
Vay lue tha cap ho ta cé6 V, = 210 (V)

1.50. Mot bien the ¢6 hai cudon, cuon sg cap ¢6 n, = 100 vong, cuéon thua cap co6

n, = 200 vong. Dat vao so cap hiéu dién thé xoay chiéu ¢6 hiéu dién thé hiéu
dung U, = 120 (V). Bo qua dién tré cuén day so cap, mach thua cap dé hd.

Tim hi¢u di¢n thé hiéu dung U, cua cudn thi cap, néu.
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a) Trong 100 vong cudn so cap ¢6 10 vong quan ngugce chiéu, cuon thu cip quan
cung chiéu.

b) Trong 200 vong ¢ cudn thd cap ¢6 10 vong quan ngudge chiéu, so cip quan
cung chiéu.

Giai

a) Trong cuén so cap c¢6 90 vong cung chiéu nhau, gay ra cam ung tu cung chicu.
10 vong gay ra cam ung tu nguge lai. Két qua la tu truong do cuon sc ap gay
ra chi la tu truong cua 80 vong. Ké nhu n, = 80, n, = 200.
vay U, = 222 U, = 300 W)

80

b) Khi cuon thi cap ¢6 10 vong quan nguge thi suat dién dong cam ung cua thu
cap chi do 180 vong gay ra. Coi nhu n, = 100, n, = 180.
Vay U, = 120 U, = 216 (V)

100
4.51. Bién thé duoc mé ta hinh 3.187
Trong dé dién trd cac cuon day khong dang ké. Cac duong cam ung sinh ra
tit cudén so cap chia thanh hai phan nhu nhau: mét phan qua thi cap, mot
phan qua nhanh bo khong.
Khi dua vao AB hiéu dién thé xoay chiéu U; = 40 V thi ti C va D ta lay ra
dugce hi¢u dién thé U,. Néu dua vao chinh C va D hiéu dién thé U thy tu A
va B lay ra duge U, bang bao nhiéu?
Giai

Gia su, trong hinh ta dat U, vao AB.
So dudng sic do cuon sd cap sinh ra, chi

c6 mot nua qua cuopn thi cap Ae

Vay suat dicn dong tu cam cua 1 vong cua B  Seresesennnaseat? : D

su cap bang hai lan suat dién dong cam

ung cua 1 vong thia cap. Hinh 4.51
Cus ciipp = 2Ciha v

* (Gia su cuon AB c6 n; vong, cudn thi cap c6 n, vong

U, = e Uy = nuegy

. U n
Vai e.=204y > — =21 (1)
LT;f ll_,
. ) 40 n,
I'a ¢o: — =2 (2)
-‘ n,

(Khi dat U, vao n,, ta ¢6, U, la hi¢n dién thé so cap. U la hicu dien the

thu cap.)
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4.52.

_— U n,
V. vay = =2 (3)
s n,

. ; 0
Nhan (2), (3) theo vé, ta dugc: %, =4, U; =10(V)

1
Tv not san xuat dien nang dén noi tiéu thu la har may bién thé. May tang
tké A ¢o he so bien doi K, = 50" may ha thé B, co hé so biéen doi Ky = 15.
Diy tai dién  gita har bién thé c¢6 dién tro téng cong la

R = 10 (Q2). Bo qua hao phi trong hai bién thé, va gia su dudng day co hé so
cong suat la cosp = 1.

1. BDé bao dam noi tiéu thu, mang dién 120 (V) 36 (KW) hoat dong binh thudng,

thi noi san xuat dién nang phai ¢6 1,54 la bao nhiéu. Tinh hiéu suat cua su

vén tai dién nang.

2. Gia su khong co hai bién thé, duong day tai van ¢é dién tro R = 10 Q. Muon

noi tiéu thu hoat dong binh thuong thi, dau duong day phai truyén di mot
cong suat bao nhicu? Hieu dién thé dau duong day la bao nhiéu? So vai luc
co bién thé cong suat hao phi tang may lan? Hiéu suat giam may lan?

Giai
Il.-\
A
l'l\
B
I paa— £
K, = 1/20 "—‘R o
Hinh 4.52 el i
1. a) Cac gia tri hiéu dung ¢ so cap va B s— J
tha cap cua may ha the B. Hink 4.5 D
_ inh 4.
36000 ~ 300 (A)
120
- So Ci‘l.p Uy = K“,[T;H = 1800 (V)
i
Ly = T{“- =20 (A)

b) Cac gia tri hicu dung 0 may tang the:

= Thu L'i-l.p l_al.\ = l||; = 20 (A)
L_'_-_\ = U||; + l]HR = 2000 (V}
- So Cihlp l|\ = K_\.U_a‘.\ = 2000.120 = 100 (V)
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c) Hiéu suat cua su van tai dién nang

He £ 6 00 oo oo
P 400.100
2. Néu khong co bién thé, xem hinh 4.52a; Dong dién qua day tai la
- 200 _ s66ik
120

Hiéu dién thé dau duong day tai la
Uy = Uep + IR = 120 + 300.10 = 3120 (V)
Cong suat truyén di la:
P, = I,1 = 3120.300 = 9.36000 (W)
P, =936 (KW)
Cong suat hao phi la AP = RI®, véi I la cuong do dong dién chay qua day tai dien.
Khi khong c6 bién thé, dong dién tang 15 lan, nén cong suat hao phi tang

225 lan.
Hiéu suat luc khong ¢6 bién thé
e Voo _ 120 _ 3
U, 3120 26

Hiéu suat giam di ]1-_11— lan = 912 = 23,4 lan.

26

I1. Cdc bai tap trdc nghiém co ban va hay
4.53. Khung day phang hinh ching nhat, quay xung quanh mét truc quay di qua
hai trung diém cua hai canh déi dién. Trong khung sé xuat hién dong xoay
chiéu hinh sin néu:
A/ Chi can khung quay déu véi van tée goc o
B/ Chi can ¢6 tir trugng déu va khong déi
C/ Khung quay déu, tu truong déu va khong doi
D/ Khung quay déu, tir trumg déu va khong déi, c6 vects B vuong goc vai truc quay
4.54. Chon ra phat biéu ding khi ban vé tif trudng quay trong dong co khong dong bo
A/ Tu truong quay trong dong co do nam cham quay gay ra.
B/ Chi ¢6 dong 3 pha mdi gay ra dugc tir truong quay.
C/ Chi ¢6 dong 1 pha mdi gay ra dugce tu truong quay.
D/ Ca A, B, C déu la phat biéu khong chinh xac.
4.55. Chon phit biéu ding
A/ Trong may phat di¢n xoay chiéu ba pha, tur trudng quay co6 thé do stato gay ra
B/ Trong may phat dién xoay chiéu mgt pha, tu truong quay do stato gay ra
C/ Trong may phat dién mot chiéu ngudi ta khong sir dung tir truyng quay
D/ Trong dong co dién, may phéat dién, tif trusng quay déu do roto gay ra.
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4.56. Chi phat bicu khong chinh xae, khi ban vé cau tao va hoat dong cua may
phat dien xoav chiéu 1 pha.
A/ Dunig phan cam la roto, méi gay ra duge tu truong quay
B/ Dung phan cam la roto thi khong ¢6 su phong dién ¢ bo phan gop dién khi
mayv hoat dong.
C/ Staro cua may phat dién khong gay ra tu truong quay
D/ Ca A, B, C déu khong sai, nhung c6 mot phat biéu khong chinh xac.
4.57. Phat biéu nao sau day la dung nhat.
A/ Tu dién can trg dong xoay chiéu boi dung khang Z¢ = ;-;1("'
B/ Cuon thuian cam can tro dong xoay chiéu boi cam khang Z;, = oL
C/ Dien tro thuan can tra dong xoay chiéu bdi dién tro R.

D/ bien tro thuan, cuon thuan cam va tu dién duge dung dé dan dong xoay

. . 2 -’ . > : 1 1
chieu. Do dan dién cua ching la R’ Z_ _Z¢_
4.58. Phit biéu nao sau day khong chinh xac:
A/ Tu di¢n khong cho dong dién mot chiéu chay qua
B/ Tu dien dan dong xoay chiéu badi dong dién dich
'/ Tu dien din dong xoay chiéu bang cach lién tuc tich va phéng dién dé duy
tri dong dién trén day néi cua tu dién
D/ Tu dien khong cho dong mot chiéu khéng déi di qua néu lgp dién moi giva
hai cue cach dién hoan toan.
4.59. Nhan dinh nao sau day la dung nhat.
A/ Vai dong dién mét chiéu, cuon thuan cam cé vai tro nhu day néoi.
B/ Vai dong mot chiéu, cudon tu cam cé dién ti thuan r, ¢ vai tro nhu dién tro.
C/ Voi dong mot chiéu thay doi, cugn thuan cam chéng lai su bién thién cua
dong dien, bl hién tugng tu cam.
D/ Ca A, B, C déu dung.
4.60. Mach noi tiép R, L, C dang c6 cong hudng, chi phat biéu sai
A/ gia nguyén U, R, L, C thay déi o thi I giam.
B/ git nguyén U, R, L, o thay déi C thi I gidm.
C/ git nguyén U, R, C, o thay déi L thi I giam.
D/ gt nguven U, C, L, o thay déi R thi P giam.
4.61. Mach no1 tiep co U, R, L, C khong déi, o thay déi duge. Mach dang cong
huong, ta tang o mot 1t tu gia tri khi cong hudng, phat biéu nao sau day
khong chinh xac. :

A/ 1 giam B/ Uy giam C/ U, giam D/ Ug giam.
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4.62. Mach noi tiep R, L, C dugc dac trung boi R, Z;, Z¢, U, o nhan dinh nao sa
day la khong chinh xac khi ta thay déi mét thong so nao do cua mach.
A/ Khi thay do6i C dé ¢6 U thi Z¢- > Z, U > U
B/ Khi thay déi L dé ¢6 U, thi U, > U
C/ Khi thay déi L. dé ¢6 U, thi 2, = Z,
D/ Thay doi o dé ¢6 Ugpa thi Uy = U.
4.63. Hay chi ra phat biéu dung nhat
A/ Dong xoay chiéu dung trong mot gia dinh la dién nhiéu pha, cuong do dong
dién qua den day téc (vdi vai tro dién trd, qua mach dién, qua may diéu hoa
déu khac pha nhau).
B/ Dong xoay chiéu dong trong mét gia dinh la dong xoay chiéu ba pha.
C/ Hiéu dién thé xoay chiéu dong trong mot gia dinh la hiéu duén thé xoan
chiéu 1 pha, lay tiu mang dién xoay chiéu 3 pha cua lugi dién dam dung.
D/ Ca A, B, C déu dung.
4.64. Chon ra phat biéu dung
A/ Khi mang dién dan dung ma ba pha khong doi xung thi hiéu di¢n thé hict
dung ca ba pha déu giam.
B/ Khi mang dan dung ma ba pha khong déi xing thi co pha hoat dong tres
dinh muc, ¢6 pha duoi dinh mue.
C/ Chi ¢6 mach tiéu thu la hinh sao mdi can mac déi xdang.
D/ Khi mot pha khong hoat dong thi hiéu dién thé pha cua hai plha con lai s
tang lén.
4.65. Chon cau phat biéu khong chinh xac
A/ Nho dong xoay chiéu 3 pha ma ta tiét kiém duge hao phi trén duong day tai dién
B/ May bién thé dung dé tang hay giam thé
C/ May bien thé dung dé tang hay giam dong dién
D/ Nho ¢6 bien thé ma ta tiét kiém duge nang lugng khi truyén di xa.
4.66. Dé c6 cong thuc ] = -E—' thi bién thé phai théa man gia thiét nao sau day
2 2
Chon phat biéu ding
A/ Mach tu khong phan nhanh.
B/ Bo qua hao phi trong 161 sat tur.
C/ Mach so cap ¢o ry = 0, mach thia cap dé ho.
D/ Can ca dicu kién A va C,
4.67. Dé c6 cong thiic % = s:—l , hiéu dién thé phai thoa man tiéu chuan nao sau day:

Chon phat biéu dung.
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A/ Bo qua hao phi trong lai sat tu
1B/ Dién tro hai cuon so cap va tha cap déu bang 0
(" Mach tu khong phan nhanh
D/ Chi can hai tiéu chuan A va C.
4.68. Khi bien thé hoat dong vai ché do khong tai (tie la mach thu cap dé ho).
Chon phat biéu ding
A/ Cugng do hiéu dung qua cuon sgcap ;=0 vil, =0
B/ Cuong do dong sog cap rat nho .
C/ Cuong dé dong so cap I, = %’— rat 16n néu r; = 0. Tuy nhién cudn so cap
1
khong tiéu thu cong suat.
D/ Ca A, B, C déu sai.
4.69. May phat dién xoay chiéu c¢6 phan ung la stato ¢6 3 cudn day giong hét nhau

dat léch nhau mot géc 2;—7{ . Nhan dinh nao sau day la dung.

A/ Muon co ba suat dién dong cung bién do, cung tdn sé léch pha nhau %E ta

dung roto la nam cham thang ¢é6 1 cap cuc

B/ Co thé dung roto la nam chan dién cé 3 cap cuc, cach déu déi xing, hai cuc
ké khae trén nhau. ta van c6 dong dién ba pha

C/ Co the dung roto ¢6 p cap cue nhu may mot pha

D/ Ca A. B, C déu dung.

4.70. Chon phat biéu sai

A/ C6 the dung 1 diét dé chinh luu mot nia chu ki.

B/ Dung 4 diot ¢6 thé chinh luu hai nia chu ki.

'/ Dung hai diot khongthé chinh luu mot nua chu ki hay hai ban chu ki.

1)/ Co the chinh luu hai nia chu ki ma khong can dung diét nao.

4.71. o oS —e
M A B “_I:T

Hinh 4.71
Cho mach dién nhu hinh 4.71, trong d6 cuon day la cu¢n thuan cam.

Cho uyy = 1002 sin100xnt (V), mach c¢6 hé s6 cong suat la ‘/2—5— Viét biéu

thue cua uy? Chon dap so dung

A/ uy = 50 J6 sini 1007t + %j (V) B/ ug = 50 \/gsin(loont -~ g.] (V)
C/ uy = 100sin 11007t + %J (V) D/ C4a A va B méi dung.
\
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4.72. Mach dién nhu hinh 4.71. Cho uyy nhu bai 4.71. Mach ¢6 hé so cong suat la :

Fa

Viét biéu thue cua uyy. Chon dap sé ding nhat.

A/ uyy = 50 J10 Sin[lOOnt - g-] B/ upn = 50 J6 sin| 100xt :

= J

C/ uyy = 50 V6 sin[ 1007t — %]

D/ Pap so6 C dung, nhung chua giai thich vé dau cua pha.
4.73. Mach dién cho ¢ hinh 4.71, cho biét: uyxy = 100 J2 sinl00nt (V).
R =100 (Q), Z, = 100 \/5 (Q), Z¢c = 2003 (Q). Biéu thuc cua uyy la:

A/ uyg = 100 J2 sin[lOOnt + 2?“] (V). B/ uyg = 100 J2 sin100xt (V).

C/uyg = 2005in(100nt - %) (V). D/ upp

100 \/§ Sin(lOOrrt ¢ % \, (V)
4.74. Gia thiét cho nhu cau 4.73, biéu thic cua uyy seé la: (chon dap so dung nhat)
) (= i |
A/ upn = lOOsin( 1007t - % | (V). B/ uan = 50 V6 sin[ 100t : (V)
\ J ) J

-

A f i
C/ upy = 50 J6 sin(lOOnt - gJ (V). D/ uax = 100sin| 100t | (V),

4.75. Mach dién cho nhu hinh 4.75, trong d6 cuén day la cuon thuan cam R |
bién trd, L, C cho trudce, uyx = 100 V2 sin100xt (V).
Cho biét, mach ¢6 tinh dung khang, va dang c6 P = P,,,.. (do bién doi R Viet
biéu thuc cua usy. Chon dédp s6 dung.

A/ upy = 50 J2 sin[lOOnt - EJ (V). ’—@-—-’—"ﬂ'ﬂ'\—%
2 M A B IF‘:

B/ UanN

IOOSin(IOOm + *:“} V). Hinh 4.75

C/ UaN

1005in(100nt - 3] (V). D/ Dép sé6 khac.

4.76. Mach dién cho o hinh 475, cuon day la cudén thuan cam; L, C khong doi
uyn = 100 V2 sin100nt (V). Khi R = R, = 10 () hay R = R, = 40 () thi mach
tiéu thu cung cong suat. Hay viét biéu thue cua usy (cho biét mach co tinh
cam khdng). Chon dap s6 dung nhat. |

A/ upy = 100 /0, 4 sin(100xt + 1,025) (V).

B/ uay = 200 /0,4 sin(1007t + 0,464) (V).
C/ upy = 200 J0,4 sin(1007t + 0,0125) (V).
D/ Pap sé6 khac.
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4.77. Mach dién cho ¢ hinh 4.75, cuon day la thuan cam, uyy = 100 V2 sin1007t (V).
Bicn doi R dé ¢o P = P, khi do R = 100 (Q). Viét biéu thie cua cuong do dong
dién. Chon dap so dung nhat.

A/i= v2sin| 1001t + ; | (A). B/i= Sin(lOOnt. - g } (A).

-

C/1i = sin| 100nt + = | (A).
4)
D/ Dap so6 C ding, nhung con thiéu phan giai thich.

4.78. Cho mach dién nhu hinh 4.75, cuén day la cuén thuan cam; L va C khong
doi, uy~x = 100 J2 sin100xt. Khi thay déi R dé c6 P = P, va Z¢ = 2Z,, thi
biéu thue cua uyy sé la:

Chon diap so dang.
A/ uy = 100 J2 sin( 1007t + :I ; (V). B/ uyg = 100 V2 sin[ 1007t + %] (V).

\
\

C/ uyp = 100sin100nt (V). D/ uyg lOOsin(lOOnt + %] (V).

4.79. Mach dién cho ¢ hinh 4.75. Cho biét cuén day la cuén thuan cam. Cdc
dai luong U, L, C, o déu khong thay déi, R la bién trd. Cho biét
uyn = 100 \§ sin100xt (V); uys = 100sin(100nt + @,) (V); uypg = 200sin(100nt
+ 0.0 (V). Tinh ¢, ¢,. Chon dap so dung nhat.

n n n n

AJ = —, Py = —. B/ g=%t—;0,=—.

OF 1 ) 3 ™ 4 P2 3
Cloy= %0 % D/ Dép s6 khéc.

4.80. Trong bai 4.75, tim biéu thic cia uc, biét rdng mach dién c6 tinh chat cam
khang. Chon dap so dung.

A/ ue = 10003 ~ 1)sin100nt. B/ uc = 100(V3 - lls‘in(IOOm - %J
C/u; = TS.‘ZSinLlOOnt - %EJ D/ Pap s6 khac.

4.81. Giu nguyén cdc dai lugng U, L, C,  nhu cau 4.79. Tang R tu gia tri trén.
Nhan dinh nao sau day la dang?
A/ 1 giam. B/ Uy tang, P tang theo.
(/P giam. D/ Ca A, B va C déu ding.
* Hinh vé 4.82, dung chung cho cdc cau tiu 4.82 dén 4.88.

L,r=0 R C

M A B}F_;T

Hinh 4.82
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0
4.82. Trong mach dién hinh 4.82, cho uyy = 100 V2 sin100nt (V). Khi C = C, = . 30 (F)

n

i
hay C=C; = 1;—)—- (F) thi cuong do hiéu dung bang nhau, nhung i, va 1, khac

n
pha nhau % - Viét biéu thic cua i;, khi C = C,. Chon dép sd ding.

\
n
- | (V).

Aluy, = 1005in(100nt - —343) (V). B/ u,

IOOSint{l()OTtt -

\

(V).

= A Do

C/ u, = 100 J2 sinLlOOrrt - i—n] (V). D/ u, lOOsin[ 100t -

4.83. Trong mach dién hinh 4.82, cho uyy = 100 J2 sin100xt (V), R = 1003 (Q),
L khéng déi. Khi C tang hai lan thi cong suat tiéu thu khéng déi. nhung

cudng do dong dién déi pha mot géc % . Tinh cong suat tiéu tha do

Chon dap s6 dung. )
A/P=100(W). B/P=50V3 (W). C/P=25v3 (W). D/P=100J3 (W)

4.84. Céc dir kién cho nhu bai 4.83, hay viét biéu thic cua uyy khi C = C,.
Chon dap s6 dung.

%
A/ uyg = 100 J6 sin(lOOnt + %] B/ uyp = 100 J6 sin[lOOxt + ;J
C/ uyg = 100 J6 sin(lOOnt ~ %} - D/ Két qua khac.
4.85. Trong mach dién hinh 4.82, khi uyy = 1002 sin{ 100nt+~| (V). thi

2/
uc = 2003in[100nt - %) Tim biéu thic cua uy.

A/ Thiéu gia thiét. B/ ug = 100 V2 sin(lOOnt : (V)

C/ ug = 100sin100nt (V). D/ ug = IOOSin:(lf)Om . T\ (V).
\

4.86. Trong cau 4.85, git nguyén U, R, L, . Giam C madt it tu gia ri trén thi U,
tang hay giam?

A/ UL téng. B/ Ul, glam
C/ U, giam sau d6 tang. D/ U, tang sau d6 giam.
4.87. Trong hinh vé 482 mach dang c6 uyy = 1002sin100at (V)

upp = 100 V6 sin [ 1007t + g] (V). Tim biéu thic cua u;. Chon dap s3 ding

i \ i
150 v2 | 100mxt + % | (V). B/ u, = 150v2 sin| 100nt + —
\ o \

(5 P
A/' up, -
3 J

I

(V).

C/ uy,

I

BOOsin[IOOnt + %) (V). D/ Pap s6 khac.
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4.88. Trong ban 1 87, gid nguyen R, L, w, Uyy, tang C mot it tu gia tri trén thi Up
setang hay gram? Chon dap an dung.
A/ Giam B/ Tang.
C/ Tang sau do giam. D/ Giam sau do tang.
“ Hinh 4.89 dung cho cac cau tu 4.89 dén 4.91.

— I ——{_}——
M A I I_Q

Hinh 4.89

4.89. Cho mach dién nhu hinh 4.89. Trong do R, C, o, Uyy khong doi, cuon day la
cuon thuan cam co6 L thay doi duce.

Khi L = L, thi uyy = 502 sin| 100t - %] (V), u, = 100 V2 sin100xt (V).

4

Biéu thue cua u,y la:

A/ Usy = 100 \.:2 Sill.( 100nt 6:J {\ ) B/ Uan = SOJé Siﬂ(lOOTtt —%T—[) IVJ.
C/ ux = 50 V6 sin100at (V). D/ uax = 50 J2 Sin[loortt ! %\] (V)

Hay chon dap so duag.
4.90. Trong bai 4.89, ta tang U tu gia tr1 L; thi:
A/ U, tang lén. B/ U, giam di.
C/ U, rang sau do ¢giam D/ U, giam sau d6 tang.
Chon dap an dung.
4.91. Trong hinh 4.69, cl.o iet R = 100 (Q), Z¢ = 1003 (Q), uys va uax khac pha

nhau = Cac gia tri hiéu dung U,y = 2Upya. Xdce dinh d§ tu cam cua cuon day

(var tan so dong dien f = 50 Hz). Chon dap so6 dung.

A/L = L, B/ L = ﬁ (H , C/L= 3/—5 (H) D/ Pép so khac.
T n 2n
“Hu b 4.92 diing cho cac dé tir 4.92 dén 4.98
L,r R C
—r——
¢ Y.
Hinh 4.92

4.92. M ch dién cho nhu hinh 4.92, cuén day c6 L = E (H), r = 10 (),
n

i
R 00 €35, 0 e 2 (W), Uy = 100 (V), o thay @8 doc. Bl w bing bso
n
nhi*u de sing = 1. Vai ¢ la hiéu s6 pha gita uyy va 1. Chon dap so dung.
Aw=0 B/ =-x Clw=x D/ Khong xac dinh dugc.
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4.93. Gia thiét nhu cau 4.92, hoi » phai bang bao nhiéu dé tang = 1. Chon dap so dung.

A/ ® = 507 (rad/s). B/ ®w = 100n (rad/s).
C/ » = 50 V2 n (rad/s). D/ & = 100 V2 = (rad/s).
4.94. Gia thiét nhu bai 4.92, hoi o phai bang bao nhiéu dé cosg = l”;
Chon ddp so dung.
A/ w = 50n (rad/s). - B/ ®w = 1007 (rad/s).
C/w =502 n (rad/s). D/ Dép s6 khac.
4.95. Gia thiét nhu bai 4.92, hoi » bang bao nhiéu dé U, = U} .. Chon dip so dung
A/ v = 50n (rad/s). B/ @ = 502 n (rad/s).
C/ w = 81,65n (rad/s). D/ w = 70xn (rad/s).
4.96. Gia thiét nhu bai 4.92, hoi » bang bao nhiéu dé U = U,... Chon dap s6 dung
A/ ® = 50 J2 7 (rad/s). B/ ®m = 1007 (rad/s).
C/ w = 100 V2 = (rad/s). D/ Pap so khac.

4.97. Trong mach dién hinh 4.92, cho R = 150 () cudon cam ¢6 L = . (H), r = 50,
n

'

tu ¢6 dién dung C = .o (F), o chi thay déi trong khoang tur 207 dén 200~

n
(rad). Hoi ® bang bao nhiéu thi U, = U,,.,. Chon ddp sé dung.
A/ o = 2007 (rad/s). B/ ® = 100 V2 = (rad/s).
C/ » = 100 /3 = (rad/s). D/ w = 61,24n (rad/s).
4.98. Gia thiét nhu bai 4.97, hoi w bang bao nhiéu ti Ui = U2 Chon dap s6 dung.
A/ » = 1007 (rad/s). B/o=0.
C/ v = 20n (rad/s). D/ w = 50n (rad/s).

A

4.99. Chon phat biéu ding vé d6 thi hinh 1.99
A/ Dé thi cia I theo R. \
B/ D6 thi cua sing theo R.
C/ Bo6 thi cua U theo o. O
D/ Do thi cua U theo o.

4.100. Chon phat biéu ding vé do thi hinh 4.100. 4

A){ Dd lfl da thi Cl.ia U|{ thPO R .................................
B/ D6 thi cua U theo R.

Hinh 4.99

v

C/ Do thi cua cosg theo o. 0
D/ Ca A, B, C déu dung. Hinh 4.100
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4.101. Chon phat biéu sai khi noi vé do thi 4.101.

\
A Do thi cua U theo Z-. 1
B/ Do thi cua U, theo Z,.
C/ Do thi cua U, theo o. >
D/ D5 thi cua U,- theo C. 2 Hinh 4.101
4.102. Chon phat biéu ding khi néi vé dé thi hinh 4.102. "

A/ Dd thi ecua Uy theo C.
B/ Do thi cua U theo Z.

'/ Do thi cua Uy theo o.

v

D/ Do chi cua U, theo w.
4.103. Chon phat biéu sai khi néi vé do thi hinh 4.103.
A/ Do a do thi cua Uy theo o.

Hinh 4.102

B/ Do a do thi cua I theo .

¢/ Do a do thy cua U, theo o. -
_ O

) Do a do thi cua P theo . Hinh 4.103

4.104. Mot mach R, L, C khéong phan nhanh ¢6 d6 thi hiéu dién thé tue thor o
hina 4.104a. Biéu thic nao sau day la ding:

200
100
"_S' ts)
& >
200 600 = 600
/|
) ’
Hinh 4.104a Hinh 4.104b
A/ u =200 /2 sin100xt (V). B/ u = 200sin| 100nt + %) (V).
A
C/ u =200 2 sin50nt (V). D/ u = 200sin| 1001t + %EJ (V).
\

4.105. M:ch noi tiep R, L, C khéng phan nhanh, ¢6 do thi cuong do dong dién tuc
tho o hinh 4.104b. Biéu thitc nao sau day la dung?

A/ 1 = 2sin!| 100nt g (A). B/i= 25&11(100nt + ZGE} (A).

\

C/i = 2V2 sin| 100zt - -61 | (A D/'i=2V2sin|100nt - :) | (A,

4.106. Mich R, L, C khong phan nhanh, ¢6 do thi hiéu dién thé o hinh 4.104a, do
thicuong do dong dién ¢ hinh 4.104b. Phat biéu nao sau day la dung?
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A/ Mach ¢6 tinh cam khang. B/ Mach ¢6 tinh dung khang.

C/ Mach c¢6 cong suat 400 (N). D/ Mach c¢6 dién tro R = 100 (£2).
4.107. Cong suat cua mach cé gia tri nao sau day?

A/ P = 400 (W). B/ P = 200 (W).

C/ P = 100 (W). D/ Khong tinh dugc.

4.108. Mach néi tiép gom dién tré thuan R = 50 (), cuon thuan cam cd
L = 1 (H), tu dién c6 dién dung C. Pat vao mach hiéu dién thé xoay chiéu
c6 u = 200sin100nt (V) thi cong suat tiéu thu cua mach la 2000W). Dién dung
C sé c¢6 gia tri nao sau day?

10° 5 Bc=2"m @c=2" . D/ bapsskhdc.

2n 3n n

A/C =

4.109. Dén ong loai 1,2 (m), déen va chan luu ghép naéi tiép, den hoat dong vdi dinh
muc 120 (V) — 50 (Hz). Biét rang lic hiéu dién thé giua hai cuc co do lon
60 V2 (V) thi den mai bat sang. Phat biéu nao sau day la dung?
A/ Trong 1 giay den bat sang 50 lan.
B/ Trong 1 giay den tat di 50 lan.
C/ Trong 1 giay den déi cue 100 lan.
D/ Ca A, B, C déu dung.
4.110. Pap so6 nao dung khi néi vé thoi gian kéo dai cua mot dot sang.

1 1 1 ,
A -1 (giay). B/ -1 (gidy) ©f — (gily) D/ Dép s6 khic.
200 &Y 300 'Y 150 By P 3

4.111. Phat biéu nao dung khi néi ve ti s gitra thoi gian den sang va thoi gian
den tat trong mot chu ki:
A/l:1 ni:2 &/2:1 D/ Co mot dap so dung
Nhung chi dung khi den dat dinh muec.
4.112. Cong suat cua mot doan mach xoay chicu khong phan nhanh, duge tinh
theo cong thuc nao sau day?

Al'P = Ul B/P = 2I° C/ P = ZI°cosp D/ P = Rl%cos¢.
4.113. Mach R, L, C khong phan nhanh ¢6 hiéu dién thé u = 100 V2 sin100nt (V).
i
L= : (H), C = 5—(;1— (F). Ki hiéu ¢ la pha ban dau cua biéu thic i, mach co
n n

sing = 0,8. Tim céng suat tiéu thu cua mach. Chon dap s6 dang.
A/ P =100 (W) B/ P = 55 (W) C/P=100(W) D/P=726(W).
4.114. Mach dién xoay chiéu dang c6 u va i cung pha. Trong mach co nhiéu nhat la
ba linh kién khac loai cuon day, dién tro thuan, tu dién li tuong. Phat biéu
nao sau day la sai?
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A/ Co the mach chi la moét dién trg.
B/ Co thé mach c6 day du R, L, C nhung dang cong hudng.
'/ Mach ¢6 mot cuon day va mot tu dién dang ¢6 cong huong.
)/ Trong ba phat biéu trén ¢6 mot phat biéu sai.
£.115. Mach xoay chieu khong phan nhanh gom mot cuon day co tong tro 200 (€2), hé

so cong suit la 0,5 va mot tu ¢6 diéen dung C. Mach ¢6 u = 100 v2 sin100mt V).
Thay doi C dé ¢6 U = Ugpea thi Z¢- va Ug lace do la:

A/ Z. =231 (Q); Ue- = 10043 (V). B/ Z = 231 (Q2); U = 200 (V).
C/ Z; = 200 (©2); U, = 200 (V). D/ Z¢ = 200 (Q); Ue = 100 V6 (V).

Hay chon dap so dung.

4.116. Mach noi tiep gom dién tro thuan R, cuén thuan cam ¢é L = (kD) tu dién
n

co dien dung C = 1%— (F). Khi dat vao mach hiéu dién thé xoay chiéu:
100 (V) = 50 (Hz), thay déi R dén gia tri R = R, thi P = P,,,,. Hay chon dap
so dung, khi tinh P, ..
A/ P,.. =100 (W) BY Py = 50 (W).
C/ P, = 150 (W), D/ P = 10042 (W),
4.117. Giu nguyen L, C, R, U ¢ cau 4.116 giam dan tan so, tu f = 50 (Hz) thi cong
suat tiéu thu se tang hay giam. Chon ddap an dung.
A/ P giam. B/ P tang.
C/ P tang sau d6 giam. D/ P giam sau dé tang.
4.118. Mach R, L, C khong phan nhanh gom bién tré R, cuéon thuan cam co do tu
cam L va tu dién c¢6 dién dung C. Pat vao mach hiéu dién thé xoay chicu
u = 100 V2 sin100nt (V).
Kh: thay doi R, ta thay c6 hai gia tri caa R la R, = 10 (Q) va R, = 30 (€2). mach
cho ta cung mot cong suat: P, = P,. Tinh hé s6 cong suat cua mach khi R = R,.
Chon dap so ding.

A/ cospy = 0,5. B/ cosg, = ? C/ cos@, = ? D/ Dap so khac.

4.119. Trong bai 4.119, tim biéu thic cua i; khi R = R, cho biét mach ¢6 tinh chat
cam khang. Chon ddp sé dung.

Al = 4.085in[100nt ~%] (A). B/ 1, = 4,08sin100xt (A).
50
C/ iy = \Jﬁ sin(IOOnt + g] (A). D/ 4,15111(100m - g] (A).
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4.120. Mach néi tiép gom bién trg R, cuon day c¢6 dién tro r = 40 (Q), do tu cam

1 . i . i ., 107 " . ”
L = = (H)va tu dién co dién dung C = ~_ - (F). Dat vao mach hicn dien
5n 5n

thé xoay chiéu ¢6 biéu thde u = 120 V2 sin100at (V). Khi thay doi R thi cong
suat tieu thu 1én nhat cua R la bao nhiéu?
Chon dap so dung.
A/ P, =100 (W). B/ Pp« =80 (W) C/P,.. =180 (W). D/ Dap sé khac.
4.121. Trong mach dién hinh 4.121, Ampe ké nhiét c6 dién tro khong ddng keé, cac
von ké c6 dién trd rat 16n. Cuén day la cudon thuan cam. V, chi 2236 (V)
(= 1005 (V)); v» chi 111,8 (V); A chi 1 (A). Hai hiéu dién thé u,, u, nay

vuong pha nhau. Tim cong suat tiéu thu cua mach? Cho dap s6 dung.

A/ P = 50 (W) (:  S—_—

B/ P = 100 (W)
C/ P = 200 (W) &_‘W“D’“l |“‘®§
D/ Két qua khac. @-

4.122. Giu nguyén gia thiét bai 4.121. Tim Hinh 4.141

hé so6 cong suat cua mach dién.
Chon dap so dung.
A/ cosp = 0,5 B/ cosop = L] C/ cosp = *2: D/ Dap so khic.
2 V13

4.123. Trong mach dién hinh 4.121, gitt nguyén R, L, C, tang dan o tir gia tri trén

thi hé so cong suat thay doi ra sao? Chon dap an dung.
A/ Tang. B/ Giam.
C/ Giam sau do tang. D/ Tang sau do giam.

4.124. Mach noi tiep gom cuon thuan cam, dién tré R va tu ¢6 dién dung C Dat
vao mach hiéu dién thé xoay chiéu u = 200 V2 sin100xt (V). Dung mot vonke
co dién tro rat lon do trén cudon thuan cam va dién tro, két qua thu duoe hai
gia tri la 180 V va 110 J3 V. Hoi gia tri hiéu dung cua Ug la bao nhieu?
Chon dap s6 dung.

A/T0V BB/ 290 V C/ Dé ra chua ro D/ Ca A va B dung

4.125. Mach noi tiep gom mot cuon day c¢6 dién trg thuan va mot tu dién. Dat va
mach mot hiéu dién thé xoay chiéu u = 30 J2 sin1007t (V). diéu chinh C dé
hiéu dién thé hiéu dung U dat cuc dai. Khi dé hiéu dién thé hiéu dung giua
hai dau cudon day 1a 40 V.

Tim hiéu s6 pha gita hiéu dién thé toan mach va cuong do dong dién i
Chon dap so dung.
A/ 0,927 (rad) B/ -0,295n (rad) C/ 36,9" D/ Dap so6 khac.
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4.126. Cho cuon day co6 dién tro r va do tu cam L = v fH)‘ Dat vao mach hiéu dién
m

the xoav chicuu = Usinl00=t (V). Khi noi tiép cuon day trén véi tu dién hay chi
co cuon day, cong suat tieu thu van la P = 2 (KW). Tim dién dung C cua tu

dien. Chon dap so6 dung.

| =4
210 (F).

A/ Thicu du kien. B/C =
n
5.10° *
C/C = p 20 (F). DIC= -10--- (F)
2n 3n

1.127. Dat vao mach noi tiep R, L, C mot hiéu dién thé u = 220 V2 Sin:( 100t :) V)

thi cusng do dong dién tuc thoi la i = V2 sin{]OOnt + %: (A). Bién tro thuan
cua toan mach la bao nhiéu? Chon dép s6 dung.
A/ Thieu gia thiét dé tinh R. B/ R = 220 (Q).
C/R =110 (Q). D/R =110V3 ().
4.129. Mach dién xoay chiéu gom dién trd R, cuon thuan cam c6 do tu cam L va
mot tu co dién dung C. Cho vao mach hiéu dién thé xoav chiéu
1 = Lsinot (A, var |, khong doi. Mach dang c6 cong huong. Hoi khi ta tang
o tu gia tri trén thi phat biéu nao sau day la sai?
A/ Tong tro cua mach tang lén. B/ u va 1 sé khac pha nhau.
C/ Cong suat sé giam di. D/ Céng suat van khong doi.
4.129. Mach nai tiép gom dién trd thuan R tu dién c6 dién dung C, cuon cam c6
r = 0, L, thay déi. Cho biét khi thay doi L dé c6 U, thi Z; = 200 () va d¢

lech pha giva 1 va u cua toan mach la % Tim R va Z.. Chon ddp so dung.

A/ 2 = 250 (Q); R = 50 V3 (). B/ Z¢ = 150 (Q); R = 50 V3 (Q).
C/ Z¢ = 150 (©); R = 100 V3 ().
D/ Thiéu gia thiét nén khong tinh duge R va Z.
4.130. Mach néi tiép gom cudn thuan cam, dién tré thuan R va tu c6 dién dung C. Dat
vao mach mot hiéu dién thé xoay chiéu u = 200 V2 sin100xt (V). Khi thay déi L
(cac thong so khac khong doi) ta thu duge cong suat cuc dai la 100 (W). Dién trg
thuan cua mach la bao nhiéu? Chon dap sé dung.
AR =200 Q B/R =100 Q C/R =400 Q D/ Dap so6 khac.
4.131. Mach noi tiép gom cuon thuan cam, dién trd va tu dién mac theo hinh 4.131.

]

Cho biét uyy = 2005in(100nt - %J (V), uec = -1005 sin100nt (V). Tim biéu
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thuc cua uyy? Chon dap so dang.

A/ u = 10042 sin 1001 ; (V). B/ u = 200sin| 1007t -~ | (V)
C/u = 100sin I 100xt - : | (V). D/ u = 200sin ‘ 1007t - ; L (V)
\ TR \ |

4.132. Trong so do mach dién hinh 4.132. Cho biét hé so cong suat cua cac mach BA

5 vaZc=100V3.Tim Z. . Chon dp s6 diing.

va AN, theo tha tula 0,5 va

AR =20 Wl 87 =22 @
V3 i -4 ' \/§
C/ Ca A va B moi dung. D/ Pap so khac.

4.133. Trong mach dién hinh 4.132, néu cac gia tri hiéu dung c6 h¢ thue

— 1 3 .
Uun = Upa + Uan: Z; = 100 V3 (Q2); cos@ap = 2 : COSPAN = Vz . Tinh dién tro

R,, néu Uy, = 3 Uyxn. Chon dap s6 ding.

A/R, =50 Q B/ R, = 100 Q C/R,=100V3 Q@ D/R, =50V3 Q.
4.134. C
A R
:
B
* D
Ka Ky

Hinh 4.134
Tu noi san xuat dién nang nguoi ta truyén di mot cong suat P, vdi hiéu dien
thé hiéu dung U,, nho hai may bién thé li tudng: may tang thé co hé so bicn

doi K, = s may ha thé co6 hé sé bién dor K. Duong day ¢6 dien tro toan

phan R = 10 (©2). Biét ring néu bo hai bién thé, chi dé duong day tai co dicn
tro toan phan R = 10 (Q) thi cong suat hao phi trén duong day tang len 100
lan. Phat bi¢u nao sau day la dung?

A/ Ky = 20 B/ Ky = 400 C/ Ky =10 D/ Ky = 10.

4.135. Trong hinh 4.135 cho K, = 516 Ky = 20. Noi tieu thu bao dam dinh muc

200 (V) = 220 (KW) dién tré duong day la R = 10 Q. Cac bién thé i tuong
(Hé sd cong suat cac mach déu nhu nhau). Tim hiéu suat cua su van tai dién
nang (bang thuong gita cong suat noi tiéu thu va cong uat truyén di). Chon
dap so dung.

A/H=09 B/ H = 0,832 C/H = 94,92% D/ Dap so khac.
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4.136. Trong bai 4.135, néu bo hai bién thé tir dau duong day truyén truc tiép dén
noi ticu thu qua duong day cé dién trg R. Dé bao dam noi tiéu thu hoat dong
du dlinh mdace thy dau duong day phai truyen di mot cong suat la bao nhicu.
Hiéw suat cua su van tar dien nang la bao nhiéu? Chon dap s6 dung.

A/ P, = 2200 (KW): H = 0,1. B/ P, = 10220 (KW); H = 2.15%.
C/ P, = 1022 (KW); H = 21,6%. D/ Dap so khac.

4.137. Trong hop den chi ¢6 mét linh kién la cuon thuan cam, dién trg thuan hay
tu dién. Dat vao hai dau cua hop den mot hiéu dién thé xoay chieu co gia tri
hiéu dung U, tan so f khong doi.

Tai thoi diemt,, khii=1, =1 (A)thiu=u, = 60 V3 (V).

Tai thoi diem t,, khii =1, = - J2 (A)thiu= u, = 60 J2 (V).

Xac dinh linh kién trong hop den. Chon ddap an ding.
A/ Dién tro thuan R = 60 Q. B/ Cudn thuan cam Z, = 60 Q.
C/ Tu dién ¢6 Z¢ = 60 Q. D/ Pap an khac.

4.138. Trong hop den ¢6 nhiéu nhat la ba linh kién khac loai: R, L, C.

Khi dat vao hai cuc hiéu dién thé u; = sin100nt (V) thi cuong déo dong dién

\

la i, = sin| 100xt - :; (A,

Khi cho dong dién qua mach la i, = I;;sin50nt (A) thi hiéu dién the gita hai

cuc cua hop den la u, = 1005ill(50?tt - %J (V).

Hay xac dinh cac yéu to trong hop den. Chon dap so ding.

i
A/R=100(Q); L = 1- (H); C = 10— (F).
m Bl
1
B/R=100V3 (Q); L = £ (H):; C= .. (F).
14 n
¥
C/R = 100 \.ﬁ (Q); L= ! {H); U = & (F).
b T
1
D/R =100 (€)); L = g (H); C = 10 (F).
n b1 ¢

4.138. Trong hop den c¢6 hai trong ba linh kién sau day ghép néi tiép: cudn tu cam,
dién tro thuan va tu dién.
Khi dat vao mach u = 100 V2 sin50 V2 nt (V)
Thii = V2 sin50V2 nt (A)

Khi giit nguyén U, tdng ® 1én V2 lan thi mach c6 hé sé cong suat la .
Ve
Hoi néu tir gia tri ban dau cia o, giam o di 2 lan thi hé sé cong suat la bao
nhieu? Chon dap so ding.
1 J3

A0S - G X2 D/ Pap s6 khac.
V2 2
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Bang dap an

4.53. C 4.54. D 4.55. C 4.56. B 4.57. D 4.58. A 4.59. C
4.60. D 4.61. C 4.62. D 4.63. C 4.64. A 4.65. A 4.66. D
4.67. D 4.68. C 4.69. A 4.70. C 4.71. D 4.72. D 4.73. A
4.74. A 4.75. B 4.76. D 4.97. D 4.78. B 4.79. D 4.80. C
4.81.D 4.82. A 4.83. C 4.84. B 4.85.D 4.86. A 4.87. B
4.88. A 4.89. B 4.90. B 4.91.C 4.92. A 4.93. B 494. D
4.95. C 4.96. D 4.97. A 4.98. C 4.99. A 4.100. A 4101.D
4.102. A  4.103.C 4.104.B 4.105.A 4.106. A 4.107.C <108, D
4.109.C 4.110.D 4.111.D 4.112.C 4.113.D 4.114.D <115. 8
4.116.B  4.117.C 4.118. A 4.119.A 4.120.B 4.121.B <122, C
4.123.B  4.124.D 4.125.D 4.126.B 4.127.C 4.128.C <4129.C
4.130.C 4.131.C 4.132.C 4.133. A 4.134. A 4.135.D <136, B
4.137.D 4.138.B 4.139.D

Hudéng dan giai

4.53. Khung phang co tiét dién S thi tir thong qua khung la @ = (DH.COS(B]-.Ii)

4.54.

4.55.
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Trong dé B, la hinh chiéu cua B lén truc vudng géc véi truc quay Suat dién
dong suat hién trong khung la: e = - @,

Néu khung quay déu thi (B, 1) = ot + ¢, ® khong d6i. Nho  khing déi nén

luc lay dao ham, ta c6 e = o® sin(ot + ¢)

Tu truong déu va khong doi thi @, = B,S véi B, khong doi thi e = wB3sin(mt + o
= e sinfmt + ¢).

¥iy C la dap an dung.

Roto cia dong co khong dong bé khong phai la nam cham ma la khung day
doan mach (Hoac mot hé thong cac khung day doan mach). Phat tiéu B sai
Dong 3 pha hay 1 pha déu gay ra duogc tir trudng quay. Vay pha biéu B, ¢
deu thiéu sat.

Tém lai, ta chon dap an D.

Phat biéu A sai, vi trong may 3 pha, dit khoat stato la phan dng TU truting
quay do nam cham quay gay ra.

Trong may phat dién xoay chiéu mét pha, tir trudng quay cé tlé do stat
hoac roto gay ra. Vay phat biéu C la khéng day du.

Phat biéu C ding, vi trong may phat dién mot chiéu, phan ung prai la roto,
dé con chinh luu ¢ bd phan gép dién. Vay, khdong c6 tir trudng juay trong
may phat dién mot chiéu.

Phat biéu D khong dung cho dgng co va cho mot loai may phat dién xoay
chiéu mot pha.

Chon phat biéu C.



4.56.

4.57.

4.59.

4.60.

1.61.

Phiat bieu A dang

Pliit bicu B khong chinh xdc. Dung roto la phan eam hay phan ung deu co
the gay ra phong dién ¢ bo phan gép dién. Tuy nhién néu roto la phan ciam

_ thy dong mot chieu qua bo phan gop dién vua nho, via la dong dien khong

dor, nen su phong diéen khong gay ra tac hai gi... néu roto la phan ang thy
dong xoay chi¢u qua bo phan gop rat lon dé gay ra hoa hoan.

Phat biéu C dung, vi stato cua may phat la nam cham di¢n dat co dinh, dugc
nuoi boi dong dién mot chiéu khong doi. Stato gay ra tif truong khong doi.
Viy phat biéu B khéng chinh xéc.

Pliat bieu A, B, C déu khong chinh xdc. Vi trong mach dién xoay chieu R, L,
(' la ba linh kién dung dé dan dién.

Phat biéu D la chinh xac.

. Phat bieu A khong chinh xac. Thi du ta mdc mét tu giva hai cuc cua mot

acquy, tu tu giam dién dung cua tu thi tu phong dién, trong mach c6 dong
mot chiéu bien thién.

Phat biéu B la cau truc cua dong dién qua tu dién.

PPhat biéu C la co ché dan dién cua tu dién.

Phat bi¢u D la chinh xdc va khac phuc cac thiét sot cua phat bicu A

Chon phat bieu A.

Phat bicu C la dang, nhu ta da thay trong hién tugng tu cam (khi dang hoc
dong dien mot chiéu). Do phat biéu C ding nén phat biéu A va B la khong
chinh xac. Phat biéu D sai do A va B khong chinh xac.

Chon phat biéu C.

Khi cong huong thi Z;, - Z¢ = 0, Z = R thay déi L, C hay o déu lam cho
Z, -7, +»0nénZ > R. Ztang lén so vai luc cong hudng, nén I giam di. Vay
A, B, € déu dung.

- : U? ; " . _

Khi cong huong thi P = R Khi R thay d6i mach van cong huong nhung P
se thay doi, t1 1é nghich vai R.

Vay D la phat biéu sai.
Khi cong huong Z = R, do Z; — Z¢ = 0. Tang o mot it tu gia tri co cong huong
thi Z > R nén I giam. Phat biéu A daung.

Uy = IR I gtam nén Uy giam. Phat biéu B dung. Tang o thi Z; giam, ca | va
Z. cung giam nén U; giam, phat biéu D dung.

Viay ta chon phat biéu C la phat biéu sai.
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Chu y: Ta dé y rang, khi thay doi o dé ¢6 U, thi o = 0 > Vay khi

1

LC

tdng o tu gia tr1 o, = T? thi U, tang lén dén cuc dai, sau d6 tié) tuc tang
WLC

o thi U, giam.

Vay phat biéu C sai.

4.62. — Thay doi C dé c6 Ugy,.y thi: Z¢ = B~£é‘ > 71
. R
Utnm = —{iiR ¥2 =0
R
Vay phat biéu A dung
R*+Z,
— Thay déi L. dé ¢6 Uy,,,, thi Z, = == > Z¢
A - .
IJTl,m.-n. = E Jr ; o : > U
R

Vay phat biéu B dung.

— Phat biéu C dang, dé6 la truong hop cong huong A, B, C da sai. "a chon D
la phat biéu dung.

Chu y: Néu can chung to phat biéu D ding thi ta ching minh nihe sau: Khi
thay doi o dé c6 Ug,,,, tuce la c6 I,,,, d6 la lic mach céng huéng. <hi mach
cong huong thi Z = R hay IZ = IR, U = Uy

4.63. - Phat biéu A khong chinh xdc, vi khi néi dé’n dong xoay chiéu b:a ha la nai

dén ba suat dién dong do may phat dién phat ra, hodc ba hiéu dia thé cua
ludi dién dan dung. Con néu dua vao pha cua dong dién thi trong nét thanh
phé ¢6 v s6 dong dién cé pha khac nhau, chi khong phai la ba wng dién
Du mach ¢6 mac déi xung thi ba dong dién ¢é pha khac nhau cangchi la ba
dong dién tong cong o thu cap cua may ha thé, chi khong phai la long di¢én
qua cac mach trong mot gia dinh su dung dién.

- Phal biéu B sai, va hiéu di¢n thé dua vao mot gia dinh lay tir md pha cua
luéi dién 3 pha ciua mang diéen dan dung.

Vay phat biéu C la ding.

4.64. Hiéu dién thé dung trong mot gia dinh la hiéu dién thé gita mét diy pha va
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day trung hoa. Khi mach doi xung thi cuong do dong dién qua daiy rung hoa
bing khong, nén dién thé cua day trung hoa bing 0.

Khi mach khong dé1 xing, dong dién qua day trung hoa khac lklong, dién
thé day trung hoa khac khong. Diéu nay lam cho hi¢u dién theé iiéu dung
dung trong ca ba pha déu giam. Phat biéu A dung.

Tu két qua trén, khi mang dién khéng déi xiing thi ca ba pha déw 0at dong
dudi dinh mue phat biéu B sai.



~ Phat bicu C khong chinh xdac. Vi néu mang hinh sao mac khong dor xing
thi dien phong xuong dat qua day trung hoa, gav ra lang phi. Nhung
mang dien va may phat van an toan. Néu mach hinh tam giiae ma khong
doi xung thi dong dién thi dong xoay chiéu chay trong may phat dien sé
rat lon, gay ra tac dung nhiet lam hai dén may. Vay mach hinh tam giic
dol hot dei ximg mot cach tuyeét doi.

- Phit bieu D cung sai. Vi khi mot pha khong hoat dong, thi mach hinh sao,
cac pha con lai hoat dong duéi dinh mie. Trong mach hinh tam gidc, néu
I pha ho mach thi mach ngoai: khong hoat dong, may chay khong tai.
Phat bicu D cang sai.

Vau ta chon phat biéu A

4.65. Cac phat bieu B, C, D déu ding.

Phat bicu A khong chinh xac. Nho dong ba pha ma ta tiét kiem duge: dién

tich dat may

Cong nhan van hanh

Sé luong day dan.

Hoan toan khéng phai la nho dong ba pha ma tiét kiém duge nang luong

dien hao phi trén duong day.

Vav phat bieu A khong chinh xac.

4.66. Nhy gia thiet A ma suat dién dong cam ung cua 1 vong sd cap va thu cap

mct nhu nhau. Khi dé hai suat dién dong E, va E, méi ¢6 hé thuc g—‘ = E‘—
: 2 2

nhs gia thiet C, ma U, =E,, U, = E;

néa ta mai co y—‘ = 5 . ol

U E, n )

Ticu chuan B chi can cho su chuyén héa nang lugng tir so cap sang thu cap,

can cho phép bién déi dong dién.

Tachon dap an D.

4.67. Nhy gia thiet Ama E,.I, = E..L (1)
Nlo gia thiét C ma 5y = L (2)
2 n2 )
Tu (1), (2) ta ¢é i— e 2L g, Vay muén ¢6 cong thie bién doi dong, ta chi
1 n'Z

car har gia thiét A va C.
Clon phat biéu D.
Ciue $: Cong suat so cap chia lam hai phan I’r, va E|I;, trong d6 I} r, gay ra

to:r nhiét trong cuon so cap. Néu mach tir khéng c¢6 hao phi do dong Phuco thi,
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cong suat con lai la 1I,E, truyén nguyén ven sang thu cap: E|I, = E.I,.
Trong cong suat E,l, ¢6 hai phan Ijr, va U,l,. Viéc ¢6 ry; hay khong ta van

— _ , n
¢6 cong thue: - = —-.
1 n,
. — . ) " X . = n, . n
4.68. — Khi mach thua cap ho, ta khong su dung dugce cong thic l_ = —,vi s 0
! n, n

mal,=0,1, 20 machsocapeé U, 20
¢6 Zy = |1l +Z 40
Vay I, # 0. Do U, 16n, Z, nho nén I, khéong nho, c¢6 thé rat lon.
Vay ca hai phat biéu A va B déu khong chinh xac.
Khi r; = 0 thi cong suat tiéu thu cia bién thé ¢ cuén so cap: P, = I'r, = 0.
Phat bieu C diang.

4.69. Phat biéu A la dung, do la kién thuc co ban da trinh bay trong sach giao khoa.
Phat biéu B sai: vi néu ¢6 3 cap cuc doi xung thi vi tri tuong doi cua ba cuon
stato luon luon nhu nhau so véi roto. Ba suat dién dong thu duge do ba cuon
sé cung pha nhau.

Néu dung p cap cuc ma p khong phai la boi s6 cua 3 thi suat dien dong thu
duge trong 3 cudn day khdc pha nhau mot géc, phu thuoc vao p (ta khong
duge suat dién dong 1 pha hay 3 pha).
Vay chi con phat biéu A ding.
4.70. — Phat bicu A dung vi, néu ta dung n diét noi tiép A
cung cuc ta van ¢6 thé chinh luu 1 ban chu ky
— Phat biéu C khong chinh xac, vi ta ¢6 thé dung R
hai diot két hop bién thé, cang ¢6 thé chinh luu R
hai ban chu ky, xem so do hinh 4.70a.
~ Phat biéu B ding, nhu sach gido khoa da néu ra B
- Phat biéu D ding, trong mdy phat biéu dién 1 chiéu Hinh 4.70a
— Dong xoay chiéu duge chinh luu ¢ b phan gép dién.
Viy A. B, D ding
Chon dap an C.

4.71. Chua y ring, khi coso = g thi ¢ c6 thé la % hoac - %.
Do R = Zcosp nén Uy = Ucoso

Uok = U.cos(:% ) = 5016

a) Néu ¢ = thi Uy = 50 V6 sin(1007t — —g—) (V)

k|
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-

T - ik : = Ein = T
W) Néu 9 = -~ thi Ug = 5046 sin(100at + —) (V)

) 6

Ta chon ddap an D
o2 4 ) 1 ) m
4.72. Khi ‘nach ¢o cosop = - thi ¢ = t3

Dac biet la: Z, - Z¢ = Zsino
Zan = 12y - Z¢| = Zlsing]|

[Y..MN = {."“Sillg" = 80 ‘,é

Y - - I a n
a) Néeu /4. Z. >0 thi Pan = EZ , ta cé

Uy~ = 5046 sin r 100nt - = + EJ
\ 3 2

usn = 50 /6 sin( 1007t + %] V.

\

R . . n n
ByNeu Z, - Z <0, thi gax = -3’ Q= ~%

usn = 5046 sini 1007t + i—; ' ;1

J

- / 3
uan = 5046 sinLlOOnt - %} (V).

Chon dap an D.

r

Z, -2 n
4.93. Mach tanp = 2% - _[§ ¢=-12
1(¢ All( R 0} 3

Mach MB co tangyy = Z—RL = 43, oup = —375

Nén ta dung cong thic Z = thi Zux = Zys

cos®

Dodé Upn = Upmp = 10042 .
Bléu thiic cua l.I]vm la

U = 10042 Sill[lOOHt + ; + g] = 1002 sin[lOOnl oo

?}'

Vay A la dap so6 dung.

4.74 Tir bai 4.73 ta da c6 gyx = _%
tan = ZI‘ o z(‘. = =0, PAN = -
alpaN = 0 = =%, PAN = 2

2n

L
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Z_.\_\‘ = ZMN |SilllD| = 50‘@

Vay uan =50 16 Sill(lOOTtt ... —E] (V)
\ 3 2

- ,
= 506 sin| 1001 ;] V).

Chon dap so B.
4.75. Tu bai tap mau 4.5, ta cé
Khi thay déi R dé co P,,,, thi
+P=P,.thiR=|Z, - Z| (1)
U?

o R g W e (2)
2IZI = zsl

+ Khico P, thi tanp = 1, ¢ = ¢ (3)

i
4

Khi mach ¢6 tinh dung khang thi ¢ = ,,%

Do Zax = R = f:
V2
Nén U'L\.\i = gﬂ = 100
2

PAN = —-g— do Z¢ > Z,
Vay uay = 100 2 Squ 100nt + ; - -;—]

uyy = 100 2 sin[lOOrrt - g] (V).

J

Chon dap an C.
4.76. (Xem hinh 4.75, cua dé ra).
Tu bai tap mau 4.6, ta cé:

2
Néu c6 hai dién trd R,, R, cho ta cung mdt cong suat thi: R, + R, = -
RI.R-_' = [Zl. = Zl‘]z
2y, — Z¢ =+ |RR, = %20, nhung mach c6 tinh cam khdang nén

ZL = Z(' = +20.
Ta chia ra hai truong hgp:
a)R = R].
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Zan = 20. Vay U = 20— U,
1045

" . 2

l = 200 |—

AN \5

n

126.49sin ! 1007t - 1,107 + 5) (V)

+ 126,49

UaxN

\

1

126,49sin(1007t + 0,464) (V)

Uan

MR=R

Lgy. = L .o = 0,546 (rad)

Z,= (R2+Z,, =205
74,\\ = 20 U.._.\N = —gq-—].OOE = 100F = 63,25
20/5 5

Uy = 63,25sin| 100nt - 0,546 + gJ

\

uyy = 63,25s1n(100qt + 1,025) (V).
Ca A va B déu dung, vay A, B déu s6t nghiém.
Ta chon dap an D.
Chu y:
Ta biét ngay la ¢6 hai nghiém, vay A va B du ding van thiéu. Tuy nhién do
c6 dap an C du hai nghiém, nen ta chua chon D ngay duge. Gia su A, B va C
deu la mot nghiém thi ta chon luon D.
Dung ra, luc giai dén mot dai lugng nao dé nhu U, hay ¢, khac véi C thi ta
chon ngay D.

4.77. Tu bai tap mau 4.5, khi thay doi R dé c6 P = P,,.., thi
R= |2, - 2|, tgo = il,tp=i£—
e w2 _ <RE =100

COSQ cos( " n]
4

Vay bieu thue cua cuong do dong dién la:
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i = sin 100nt +

;) @

Pha ban dau la + : khi mach c6 tinh dung khang

= A

Pha ban dau la —-;E khi mach ¢6 tinh cam khang.

Chon dap so D.
Chu y: Khi lam bai tap dang nay, ta khong thé chon ngay D duoc vi biét A, B
du dung van thiéu nhung vi biét dau C c6 thé sai mot nghiém.
Néu ta thu thay A sai, B ding ma thiéu, thi phai thua ca C, néu C dung thi
chon D, néu C sai thi chon B (la dung nhat trong 4 dap so).

4.78. Khi P = P,,,. do thay doi R, thi
R=1Z, - 2|, véi Z¢ = 2Z,, thi 2, - Z¢ = -Z,,

Mach MN c¢6 tang = -1, ¢ = —-g—
Véi Z¢ = R thi Zyy = 2, JE
Zim = Zf, + R*
Zap = 21,2 = Zun
Vay Ums = U, = 100 1{5
tan by 1 .
anPyun= — = » P = —
PMN R PMB 4

Vay uyg = 1002 sin {wom + % + ﬂ

uyp = 100 [ sin(lOOnt + %J (V)

Chon dap an B.

[ ) -
o ach cé cosop =

1
o me b - (7o T
V2 2 o 2 : | }—:

ug ¢6 pha cua i, nén ¢, = ig Hinh 4.79a

4.79. Do UMA =

Do UMB = 2UMA nén ZMH = 'ZZM‘\, suy ra Z[, = Jﬁ R

tangyy = 5 vy P2 =@+ Py = 2 +

= | A
wiA

n n
Py = hoac -
12

et

Déap so6: ¢, = + —, dau cong néu Z;, < Z¢ dau trit néu Z;, > Zc.

2
4
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neu zZ, > Z¢

| =
5 |

t

=

1|
1
11

néu Z, < 7.

e

Chon dap so D
4.80. (Xem hinh 4.79a)
Du mach ¢o tinh cam khang thi tu
uyy = 10042 sin100xt

100sin(1007t + ¢;), ta van co6

Uy =
1 1

COSGy = APy == :
v2 1

Vor  ug = 100si100at + @)

_ ) . ) n
uy = 2008101007t + ¢,) ta van co oy = 5

r

. -2
Do tanpyy = 1 nén —-'-ﬁ—‘— = 1

Vair Z. = R .§ — 1)

Ll = l'--r:‘ W - 1), ch‘ = 100( Jﬁ - 1)=73.2 (V)
u = 73.2sm| 100nt - . T-IJ
4 2

u:- = 73,2sin [ 1007t - :i—_IJ (V).
Chon dap so C.
4.81. Khi R tang ma o, L, C khong doi thi Z tang. Vi U khong doi thi 1 giam,
phat bicu A dung.
Ta thu phat bicu C, néu C cung dung thi ta chon D, néu C sai thi ca C, D cung
sai. khong thu B, ma chon luén A. (vi khong thé ¢6 A va B déu dung dugc).

Khi U, = 10042, Uy = 100, thi ¢ = 12

Mach dang c6 cong suat cuc dai (xét theo bién sé R). Vay lic tang hay giam
R tir gia tri da c6, P déu giam. Vay C la phat biéu dung.
Chon dap an D.

4.82. Tu bai tap mau 4.6, ta thay rang

% +E

% = —i——t= =500
2

Py — Pop.= —
(0} P2 -
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ma Z,. =100 < 7, nén o, > 0.

Py — =Py = I sy =

2 e
Zsing, = |Z; - Z. | = 200

7 = 10042

1
Do Z. = Z nén U, = L— = 100

2 2

! 100sin ‘ 1007t -~ —E.J
. i 9

—
)
€3
O
=
]

100sin | 1007t - -3“J (V)
\ 4

=
1l

Chon dap so A.

4.83. Tu bai tap mau 4.6, khi thay déi C gitt nguyén R, L, U, » ma céng suat tiéu
thu P, = P, thi ¢, = -9,

. n
va Py - Py = —
3
o day, ¢, > ¢;, nén ¢ i g
ay, Y 1 = 6-*1.! 6
Vay tong tro Z = R = 10?@ = 200
cos[in] 3
6 2
J
} = l =05
Z

P = RI* = 10043 .(0,5)* = 253 .
Ch;;-n dap an C.

4.84. Khi C tang hai lan thi Z¢ giam hai lan Z. =27
Vay oi=-c.oi= ¢
2.5l + B 0e 2
2 4
% ~E Z. A B
tgtal_—--l;:-L—L:——L — T —e—{__ o=
v3 R 4R M L,r=0 R C N
L, = 4? = 400, Z; = 300. Hinh 4.84a
Ve

Do Z; = 3Q0, R = 10043 nén Zyg = (R* +2Z} =200/3
V6i Z = 200 thi U,yy = 43 U, = 1006
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& — 1

oM = == = 3, Ppup = —
3

H

Uy = 10046 sin| 1007t + 1 + ; ‘

(8]

Uy = 10046 sin| 100at + = | (V)

e A

Chon B.
1.85. Ta dé v dén tuong quan gida Z va R, hay giada U, va Uy la:
R = Zcoso
Uik = Uycosy = 100.

O day o tinh tu biéu thiae cua u-la ¢ = +

i

N

. n
Vay uy = 100simn! 100xt + .l | (V).

Chon dap so D.
1.86. Khi 0 = + : thi tanp = 1 hay Z;, - Z: = R

Zo=24y~-R<Z
Hien tar Z¢ > Z;, néu giam C mot 1t thoi thy Z tang lam cho (Z; - Z.) tang,
cuong do dong dien giam do Z tang. Vai Z; cho trude thi Z; sé giam di.
Chon dap an B.
1.87. Phuong phap thu 1.
Do vecto Uy va Uyy vuong gée véi nhau, nén cdc tam giac trong hinh
+.87a deu la tam giace vuong, ¢6 dang nua tam giac déu.

Tu hinh ve ta co | I...,
z — T —e—{__}—o—
*—.j Uos = 100 {6 . -J'zé M . " "

I

U

L

I

150 {2 .

: 2o o '
U, sdm pha hon uy, mot goc 5"

—
Vay u; = 15042 sin| 100xt + S —E]
- 2 B

4 3\
Hay u, = lﬁﬁsin‘ 1007t + —21J (V).

\ 3, v X
) - Ue
Phuong phap thu 2: Hinh 4.87a

Dat 3 phuong trinh véi ba an
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UL, Uy, Uc (cace gia tri hiéu dung)
Uim = Uf({U,_ 0
Uim - Uft . Uf,
L8Py 18Py = —1

Thay so, ta c6 hé sau

10000 = U% + U? + U? =2U,Uc (1)
30000 = U} + U} (2)
i Nibs .. (3)
uv,' U,

Tir (3), ta c6 U? — U, Up = U2 (3a)

Thay (2), (3a) vao (1) ta chi con 1 an Ue
10000 = 30000 + U - 60000

Ue = 200, thay U = 200 vao (3a)
U, = 2999 _ ke
200
Thay U, = 150 vao (2) ta ¢6 Uy = 503
U
tanQyy = —- = 3, omp = %
K 3
i = I,sin|100nt +[f . ‘1] = 1..sin[1oont + E]
L (2 3 6
" : Ty =«

Vay up =150 {2 sin [[lOOnt + EJ + 5]

u, = 150 {2 sin(lOOnt + 235] (V)

Ta chon déap sé B.
4.88. Ta dang c6 hai mach c6 dao dgng vuéong pha nhau:

umy = 10042 sin100nt, uyy = 100 {6 sin [IOOnt + %J

Vay tangyn.tangys = -1

Z,-2c & __,
R R
Zf = Z[.'ZL' = —R2
2 2
Zt'z E-+Zl' {1)

.)L
Biéu thuc (1) ching to véi Z¢ dang c¢6 thi Ue dang cuc dai. Khi tang € th 7
giam, U¢ ra khoi cuc dai, tdc la giam di.
Chon dap an A.
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4.89. Cach giat thu 1:
Néu ta dé v dén pha ban dau cua u,x thi uyy phai tré pha han uy..

, " > - 4 % . a rl 2 |
Vay ta loai ngay ba dap s6 A, C, D vi cac pha ban dau nay deu lon hon - .

Khong can tinh toan, ta chon ngay dap sé B. >
Cach giat thu 2: 0 U,
Tu hinh ve: n/3

Véi Uwn = UL + U

Ba vecto nay tao thanh mot tam giac, véi goc > W

- ' Unn Uax

0O =60" va U; = 2Uyy, thi tam gidc d6 la mét nia ,

. ~ ‘ .89
tam grac deu. Vay Uy = Uyn. ¥3 Bl 4.0
Hay Uiax = 5046 .

Cuang tu tam giac vuong, goc gita Uax va Umx la 2
> : T
Vay u,x cham pha hon uyy mét géc 2

. n n)
UpN = 50\{65111(100nt 3 §J

Upy = 50 {6 sin(lOUnt - SER} (V).

Chon dap s6 B.
Cach giat thu 3:
Tu biéu thie cua u;, ta ¢6 pha ban dau cua i la —%. Tir biéu thic cua uyy ta

g o - s 5 N n
tim hiéu s6 pha gitta uyy va i >3 = % + OMN

uyn SO0m pha hon 1 goce: ouyn = %
n
LTH = [315;.(‘056 = 26 E

i~ Ben UMNsin-g =25

U.-=U, -25=175
Do U.=75 Ug=253,tacé Urn =503
tanpan = - 3, QAN = 50@

Vay u,n =50 V6 sin(lOOnt —% » %J
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= ]
uyy = 506 sin| 100xt - (V).

Chon dap so B.
4.90. Tu bai mau 4.18 ta thay rang, néu thay doi L dé khao sat U} thi, U, co cuc
dai khi:

(1)

J day ta qui vé biéu thiic cua cdc gia tri hiéu dung:
g, = T2
U,
Thay cac so ¢o trong bai giai 4.89
Uy, = 100, Uo = 75, Uy = 253 thi biéu thuic (la) nghicm dung. Vay hic
L = L, = U, dang cuc dai. Tang hay giam L tu L, U, deu giam.
Ta chon phat biéu B.
4.91. Vii gia thiét

! ’ |
u khac pha — so vdi usy, thi hiéu so o s —e—{__} II »
MA I 3 SC AN . M A R c N

Hinh 4.91a

(la)

pha giua uy, va 1 khong the la % ;

S g . - i -2, n
That vay, hiéu s6 pha cua uyy va i1 la: tang,y = -—E‘- = -3, gan = - 3
n  2n s e Fiw B , -
OMA = — 3 + L Oma ¢O theé la 5 hoac —n. (loai nghiém oy, = —7)

s T
Vay oan = 3

Zan = Jl{ 4 7( = 200, do Uxy = 2Uya nén Zy, = éZ‘\_\- = 100. Trong MA co

Zi,va R voi Z;, = Zya.sinpya = 100. 5— =503

L = é’— — -@ (H).
) 27!

Chon dap an C.
4.92. Trong mach R, L., C khong phan nhanh, ta co
, Z, -2, Z, -2Z.
SIp = ——— ——
// {Rd
sing=-1khiZ;, -Zc=-x;0=0.
Chon dap an A.

__j_.
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4.93. Tu tanp = Z - -A—‘ yvoitang=1.ThiZ, -Z-=r+R

4.94.

Z; = Z. = 1““

- 10" =100

()

bat an phu x = — | ta co phuong trinh bac hai: x* - 50x = 5000 = 0 (1)

Nghiém duong cua (1) la x = 100 hay v = 100n

Chon dap an B.

Chu y: vGi bai nay, ta c6 thé dung phép thu, vi li do ca 4 nghiém déu dua ra
mot gia tr1 cua o

~ Thu vdi1 o = 507 (khong dung)

o 200 - 100
— Thu véi o = 100n, thi Z; = 100, Z- = 100, r + R = 100, tano = 2191““1 (

Vay B dung, chon luon B. Vi khong thé ¢6 hai dap so cung dung.

Chon cach giai: Néu dung phép thu, thi o = 1001 nghiém dung. Nhuny
khong de nhu bai 4.93 vi bai toan ¢6 hai nghiém, ta khong dé gi ma chon
o = 1007. Vay ta co6 hai cach giai sau.

Cach 1: Bién luan dé chon nghiem)
- V2 . 2 4. N n R g . o g i R ’
Vi cosp = 3’ ¢ co thé la 7 hay - i vay bai toan phai c6 hai nghiém: cac

dap so A, B, C du dung van thiéu. Ta chon dap an D.

Cach 2: Ciach giai thi nhat rat nhanh nhung van con cho so ha. Vi rat co the
bai toan cé hai nghiém nhung mot nghiém bi loai chang han, thi A, B hoac C la
mot dap an dung. Bé bao dam ta giai nhu sau:

-

n
" Do cosp = Z- . i _*—1 , tang = +1

a) Vai tangp = 1 thi oL, - ul—— =r+ R=100

)
“ . R .00 Ditas 2
I ¢ (1 n
}I-
ox - 19 _ 100
X
x° — 50x - 500 = 0 (1)

Nghiém duong cua (1) la x = 100, » = 100x

b) V61 tang = -1, giai nhu trén ta c6 phuong trinh

X" — 50x + 500 = 0 (2)
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Nghiém duong cuaa (2) la x = 50, ® = 50n
Tom lai Lo = 0, = 100n rad/s
Hay o = 0, = 50n rad/s.
Chon dap an D.
4.95. Cach thi nhat
Tu bai tap mau 4.25, ta suy ra mot hé qua la, khi bién doi o dé co Uy = Uy,

thi o -
R= ==
iLC
- . 2
Bién doi o dé ¢6 U, = U thi 0, = [————
1en dol1 o ae C L L 1 0 oLC - RIC
Vay o, > og 0 day og = - =502 n
210 '
now
Ta loai ngay ba dap s6 A, B va D.
Chon dap so C.
Cach thu 2. giai truc tiép
o gl 1 _n
n 10 W
®
n
o
U 2U-_n_
ZL o — .ZL -
Z : 20 nY
(r+R)* +(-- - 10* ]
n ©
) 2.10° . 2100
T[z 7y i 4(02 H Kz B n‘ i :.[2
,110" -4.10" + — +10" —, 10— -3,10" ~; + 4
»° t* o’ 0] w”
2 . ‘ 9
Pat x = ET mau sé cuc tiéu khi x = . = . hay o? = . 10*n*
o) 2a 2.10° 3

W= IOOHE = 81,65n.

Chon dap an C.

4.96. Cach thu nhdat: Tu bai mau 4.15 ta thay
Thay déi o dé ¢6 cong hudng (hay ¢6 Ug = Ugnma) thi o = oy = .'fl_}(} :
Thay d61 w dé ¢6 U = Uppax thi 0 = 0, = Jm
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1 2LC RCY
L) 2

Thay déi o dé ¢6 U¢ = Ugpa thi © = 0¢ =

Ta thay rang: do v;, > w¢ ma

(»I;{ = Wy.0¢ nen Wy, > WRr > WC (1)

Doi chieu (1) vai cac dap so, ta thay:

. 1
Asaividéla og = — = 505 n
' vL.C

_ , : 1
B, (" sai vi cac ket qua dua ra deu l6n hon — .
{LC

Chon dap an D.
Cach thu 2: Giai truc tiép
U

LT| - —

- T
oCir s R+ oLl s - —2(13‘
(4} ]

U

JLZCZ(:)" 1 [jr Ry - Qél}nzcz +1

Ihay s6 Ue = 10
b ’t' -
JI}CZ{!I‘[(T + RJI'!C2 = 2LC]U)2 +1

2Ll iy + RPC°
2.

l]r = Ul'nmn khl lL'Iz =

. LJ?EC-G;R:"C'{
2

Thay so ta c6 o = 50ng =61,24n.

Chon dap so D.
4.97. Cach 1. Xem bai mau 4.25, ta thay rang
do (r + R*C* > 2LC nén U, luén déng bién vdi . Vay U, = U, khi

0 = Wpay = 200n.

Chon dap d4n A.

Cach giai thu 2:

Dién tro thuan cua mach la r + R = 200. Cam khéang Z, = - dung khang la
n

1 - m .
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U U.
UL= .2 = - 1
Z 0] TII’
4.10' - 10' + =+ 10"
T )
l_IL — ——.,:-:_—_—_i_—r:'E.-.'_—__}_....;
ﬁo” LIPS YT 3
(] w

Do © > 0, mau so luén nghich bién theo o, nén U luén dong bién vai o
Viy U, = U khi 0 = 0 = 200n.
Chon dap an A.

4.98. Cdch thu 1: Xem bai mau 4.25, khi R°C* > 2LC
thi U luén nghich bién vdi 0. Vay Ue = U khl 0 = 0 = 207
Chon dap an C.

. 100"
Cich thit 2: Uc= o Zc = =
J3.10l - {r)z +10° n_{
P14 0

10'U

1 2 )
J“l <D0 4 100
T bid

Mau s6 luon dong bién, do do U luon nghich bién vaor o, Ugs = Ug,, khi

Uc

0 = O = 2071,
Chon dap s6 C.
4.99. - Tu bai tap mau 4.13, dé thi hinh 4.99 la do thi theo bién so R.
A la phat biéu dung.
— Phat biéu B khong chinh xdc, vi sing c¢6 thé am néu Z;, < Z¢. Do thi khong
c6 phan am.
~ Phat biéu C khong chinh xac, vi db thi 4.99 chi dung khi R°C* > 2LC.
— Phat biéu D sai vi d6 thi U, theo o hoac la ¢6 cuc dai khi R nho hoac luon
dong bién khi R lén, ¢ day do thi luén nghich bién.
Chon phat biéu A.
4.100. - Phat biéu B sai vi U¢ = 1Z, Z: khong doi ma I thi nghich bién vai R. O
day do thi dong bién vdi R.
— Phat biéu C sai vi cose ¢6 cuc dai khi cong huong
W = J_l_ , 0 day do thi nhat bién.
LC
— B sai, C sai nén két luan D cang sai.
Chon phat biéu A.
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4.101. Phat bieu A dung (xem bai tap mau)
Phat bieu B dang (xem bai tap mau)
Phat bieu C dung (xem bai tap mau)
Cuoi cung phat bieu D sai, vi khi C = 0, Ui = U. J day do thi qua diém O, O'
Chon phat bicu D la phat biéu sai. -
4.102. - Phat bieu A dung (xem bai mau)
- A dung nen B la phat biéu sai
~ Phat biéu C sai vilic w =0thiZc=x,Z =~nénl =0, Uy = 0, dé thi Uy
theo o phai qua diém (0,0)
- Phat biou D cang sai, vi luc o =0 2%, = 0,1 = 0 nén U, = 0. Do thi phai qua
diem (O, O)
Chon phat biéu A
4.103. - Phat biéu B dung vi khi o =0, hayw =2 thiZ=x,1=0.
— Phat bieu A dung vi Uy = IR, R khong do1 nén Uy ¢6 dong dién cua I.
— Phat biéu D ding vikhi v =0, o = =, P = 0, P ¢6 cuc dai khi o = —-J,E-_C— :
Chon phat biéu C la phat biéu sai.
4.104. Tu do thi hinh 4.104a, ta thay ngay: U, = 200.

Khit = 0, u = U,sing = 100, sing =

Do -

i . . S 5n
Co6 har goce ¢ thoa man la ¢, = - va @2 = i

Lic t = 0 d6 thi dang dong bién, ta chon géc ¢ = %

Goc pha dau tién dé sing = 0 la gée ot, + —g =n

, P . 1) ) B10) n on
Tréndothit, = — nén — =n- - =
600 600 6 6
w = 100n

¥
Vay - 2005inL100nt + %J (V)

Chon dap so B.
4.105. Tu do thi 4.104b. taratral, = 2

Khit:O.i:—l:-IEH = Ising

sing = »% ¢6 hai géc ¢ ¢6 sin bang —% la:

n 5n
PI=—c, =0

6 6
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, R o L A
Ta chon géc: — = vi sing dang tang tu — 2 dén 0.

n
laict = 0 phala - —
P 6

Lict= s phala 0, taco ¢ = % -
600 00

A

w = 100n
Phuong trinh cuaila:i = 23in[100nt - %} (A).

Chon dap an A.

. . i ' \] ] " »
4.106. — Hiéu so pha gita u va i la % - (—%J = —;- mach nay ¢6 tinh cam khang.

Li

Vay A dung, B sai

Ul 200.2

— Cong suat cua mach la P = Ulcosg = —-2——coscp = —— .~ =100 (W)

2 2
Vay phat biéu C sai.

— Dién tro thuan cua mach la R = Zcoso

7 = ‘L—J’i,q‘,}:E R = 2—0-9_;—:50152)

’

2 2

Phat biéu D cing sai.
Vay ta chon phat biéu A.
Chu y: Bai 4.106 c6 thé két thuc ngay luic biét A la phat biéu dung. Khong
can dé y dén cac phat biéu B, C, D.

4.107. Pa tinh ¢ bai 4.106. P = 100 (W)
Vay ta chon dap an C.

4.108. Ky hiéu I la cuong dé hiéu dung: [1° = g =4

I1=2

Téng tré ciia mach la: Z = % = % = 50 {2

Do Z = 5042

R = 50 nén mach cé cosp = =

2
P = ig. Ta dung lai khong tinh tiép vi bai todn sé ¢6 hai gia tr1 cua C. Cac

dap sé A, B, C du dung van thiéu, ta chon D.
Cha $: Muén bao dam, ta tinh tiép dé tim ra C.
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Khi ¢ = & ~Zpe=R—>Zc=50

1
Khi W= ::-ZI,_Z(':—R e Zl-: 150.
. l
Vay ta co haidapso C, = 210"
m
) i
oo B0
3n

1 1 4 . A U
Ca A, B, C déu sai, chon D.

4.109. - Ta chon goc thoi gian sao cho lic 120 2~
t = 0, u =0 va dang tang thi dé thi 60 V244
biéu dién hiéu dién thé tuc thoi gida _ V.
hai cuc cua den nhu hinh 4.109a. 60 /3
")U\z

Trong 1 chu ki den bat sang 2 lan tai

=19 [
I, 120 V2

thoi diem t;, va t,. Vay trong 1 giay
bat sang 100 lan. Hinh 4.109a

Phat biéu A sai.

Trong 1 chu ki ¢6 hai lan den vut tdt d6 la cac khaoi diém t, va t, trén do thi.
Trong 1 giay den tat di 100 lan. Phat biéu B sai.

Do A, B cung sa1 nén D cang sai

Chon phat biéu C dung.

Chu v. Co thé thay ngay phat biéu C dung tir do thi hih 4.109a. Dudng sin
cat truc hoanh 2 lan trong 1 chu ki, vay trong 1 giay do thi cdt truc hoanh
100 lan, do la 100 lan u d6i dau, den déi cuc. Khong can xét A, B, D.

4.110. T do thi 4.109a, ta thay, trong % chu ki dau tién, dgt sang dau tién kéo

dai tu t, dén t., vdi

100nt, = . >t = L (s)
6 600
.

100nt, = 2 =ty = i (s)
6 600

Trong —;— chu ki, téng thoi gian sang la At = t, - t; = % (s)

Thoi gian den sang trong 1 chu ky 1a 2At = 513(5)' Chon dap an D.

4.111. Tong thoi gian den tdt trong mot chu ki la
T 1 2 1

— =@M E o = —u =—s)
S 50 75 75
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Vay thoi gian dén sang gap hai lan thoi gian tat, lic den hoat dong ding

dinh muec.

Vay dap s6 C dung nhung chua day du, ta chon dap an D.

Chu ¥: So di ta n6i dap an C chua day du la vi.

— Néu den hoat dong dudi dinh mue thi thoi gian sang giam di, thoi gian ta
tang lén.

— Néu den hoat dong trén dinh miuc thi thoi gian sang tang lén. thoi gian
tat giam di. |

4.112. Cong suat trung binh P = Ulcosy

Thay I = 1Z, ta ¢6 P = ZI*cosp

Thay Icoso = R, ta c6 P = RI”

Chon dap an C.

4.113. Mach c6 sing = 0,8 thi cosp = +/1° - 0,8* = +0,6

nhung cosg > 0 nén ta co6: cosp = 0,6
sing 08 4

tanyp = — = —
i cosQ 0,6 3

Z, = oL = 200
W s %500

nC
tang = — = 22(—);139 = §9,R=60

R R

Z = R = -—62 = 100

cosQ 0,6
LU0

A 100

P = RI* = 60.1,21 = 72,6 (W)
Chon dap so D.
4.14. Phat biéu A dung, vi i va ui cung pha
Phat biéu B dung, do Z; :- Z¢, R # 0 nén tang = 0
Phét biéu C ding, néu cuin day c¢é dién trd r thi day la mach r, L, C dang
cong huong. A, B, C déu dung, nén phat biéu D la phat bidu sai.

4.115. Cudn day c6 cosp = 0,5, se cor = -12- JP_JF Z_[

Vay Z.= J3r

236



hay  r =100 Q, %, = 1003 Q

2 2
Kh: thay doi C dé ¢6 Uiy thi Z¢ = o ZL
Z|..
Thay r = 100, Z; = 100 J3 . tacé Z; = _4_OQ = '231(52)
J3
v l- P‘I;; q
5 A— Jyro Z, =200

.
Vav B la dap so ding.
4.116. T bai tap mau 4.6, ta thay rang, khi thay déi Rdé ¢c6 P =P, thi
R = |74[ — le

I¢

va Pow = L -
2.P' I /Jlln

Thay s6, ta ¢6: Z; = wl. = 200

Ze = —~1—; = 100

oC
2
max — _gﬁ - 50
2|Z|. - Zf,‘

Chon dap so B
4.117. Gt nguyvén R, L, C, U thay déi o thi cong suat thay déi. Cong suat co cuc .
dai khi o = . i

i
.Thay L= —,C = L
\J'JL(J b4

thi o, =502, hay f, = 25 \.E (Hg)
Var khi ta giam tan so ti 50 dén 252 thi cong suat tang dén cuce dai. Sau

do iép tue giam tir 252 (Hg) dén 0 thi cong suat giam dan,
Phat bieu C la dung.

\?‘3 )y

1l

4.118. Tubai tap mau 4.11 ta thay rang khi thay doi R (L, C, o khéong do6i). Néu co hai
diéa trg cho ta cung miot cong suat thi (Z, - Z¢)° = R|R,

Z - 2c= JR R, . Thay sé v6i R, = 10, R, = 30 ta ¢6: Z; - Z¢ = +10/3

Kh R = R, = 10 thi, tantpzi\fg.tpzig-.hé sO cong suat cosy = é—

Chon dap so A. _
4.119. Mach ¢o tinh cam khang nén: Z, — Z¢ = 100 3

Kh R = R, = 30, mach c¢é tang = 190£ = J; P = i
300 3 6
Tukét qua cua bai tap mau 4.6 thi
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U* 10000

ByzPy= — = —— = 250
R, +R, 40
Rglg — P-‘g. I'..’. 1 P2 — g@ e 36_
R, 30 3

Biéu thuc cua cudng do dong dién la

iy = ’-@- sin[lOOnt—E] A
~V 3 6

ks 4.035111[100::1: - -g-] A

I

4.120. Téng tré cia mach la Z = [(r« R} +(Z, - 2.)*

Thay r = 40, Z; = 20, Z¢ = 50 vao biéu thic Z
tacé Z° = (R + 40)* + 900
Cong suat tiéu thu cua bién trg R la:

s RU* 14400.R
P = RI = '——"2—- = 3
Z R’ + 1600 + 80R + 900
-
R + + 80
R
. . . = 2500
Mau sé c6 cuc tiéu khi [R . 25OOJ cyc tiéu, d6 la truong hgp R = 2—;{—-
R = 50.
Thay R = 50 ta ¢6 P, = 14400 = 80
180

Chon dap so B.
4.121. Cdch giat thu nhat:

» p ]\ 4 Al
Tu gian do vecto hinh 4.121a ta cé: ULg U
Trong ta gidc vuong cé hai canh vuéng la
U, (s6 chi cua V) T

; : 0 Uk
Va U, (s6 chi cua V,) & »
thi duong cao la gia tri Uy Ue ) —t
Tu hé thic lugng trong tam gidac vuéng ta cé: U,

1 .1 1 Hinh 4.121a

URF " UF T U}
thay U, =100y2, U, =505
ta thu duge gia tri hiéu dung la: Uy = 100
Cong suat tiéu thu cua mach la P = [Uy = 100 (W)
Chon dap so B
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Cach grat thu 2:
beé tim Uy ta phai dat hé 3 phuong trinh 3 an Ug, U, U

U, =100J5 = JU+U! (1)
U,=50J5 = U + U2 (2)
tanop,.tangp; = -1

u -U.,.

—L ¢ = (3)
l'u UH

Tu3) U= U] U/ .Rat U} va U ti (1), (2) nghiém duong cia (4) la Ug = 100
P = IUg = 100
Chon dap so B
4.122. Trong bai giai 4.121, ta da tim ra gia tri hiéu dung Uy = 100.
Tu U = Ui + U?, thay U, = 1005, Uy = 100, ta c6 Uy = 200
Tuong tu, tr U’ = U% + U?, thay U, =505 , Uy = 100, ta ¢6 U = 50

Gia tri hiéu dung cua hiéu dién thé toan mach la

U= JUZ+(U, -U.” = J100? +150* = 5013
CUSLD“'E"U —_1[.)_0____2__
z " 50413 13
Vay dap s6 C dung. ‘
4.123. Gia su ban dau o = v, va Zy =200, Z; = 50 thay déi o dé cong suat cuc
dai, thi v = o, sao cho 2, =7
Vay v, < o, két qua la cang tang o tu gia tri o, thi mach cang xa trang thai
cong huong, lam cho P giam dan.

Chon dap an B
2

Chu y: P = Ulcosp = U. L .COSY = L4 cosY
3 R ‘
Vai U, R khong déi thi P ti 1é thuan véi hé sé cong suat cosg.
4.124. Cic gia tri hiéu dung da cho la
U =220, Uy = 110V3, U, = 180
Ta c6 cong thue
U= \/FU;'{ +(U, - U;) thay s, ta c6

220" = 3.110° + (180 - Ue)* |
(180 — Up)* = 110%.180 — Ue = +110
C6 hai gia tricia Ucla U, =70va U, =290

Vay ca A va B cung ding ma cung thiéu, ta chon ddp an D.
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4.125. Cach giai thu 1:

Trong gian do vecto hinh 1.125b, khi thay doi
C dé co U, thi Usa va Umn vuong goc
nhau. Trong tam giac vuong dinh O, ta cé

U = Ui, +U®=40° + 30° = 50°

M Lr A ¢ N

Hinh 4.125a

- >

\réy lT| e 50 U]- ........... EUM:\
Tau_n giricl vuong c¢6 ba canh la Uyy Uy, >
| U + U | déng dang véi tam gidac vuong ;UH :
dinh O, nén ta cang ¢6 |tang| = ©, mach nay l? _

1 i UMN
c6 tinh dung khang nén tang = - g ¢ = 0,205 i,? '

Y Hinh 4.125b

Chon dap an D.

4.126. Cong suat tiéu thu cua mach chi la cong suat tiéu thu cua dién trd r cu
cuon day. Khi déng hay mo khoa K, dé chi ¢6 cuon day hay co tu dién n
tiep véi no thi cong suat nhu nhau, ta suy ra,

Z,=2,hay Z{ = Z;

r*+ Z =1°+ (2 - Zo)*

Zi =(Z, - Z¢)*, doZ¢ # 0, nén
ZI. - “[ZI. = Zl'}

Z¢ = 22
V6i Z,, = 10 Q thi Z¢ = 20 Q
1 10 °
T 201001 | 21

Vay B la dap so dung.
4.127. Ta dé y dén cong thuc R = Zcoso véi ¢ la hiéu s6 pha gita u va i. Trong b

na I S ..
AR R R
Z:LIJ—"- = 220

Vay R= 220.005[—%) = -110 (Q)
Vay dap so C dung.
4.128. Cach giai thu 1:

. ; _ " _ . - . I
a de y den gia thiet [, khong doi. Cong suat tiéu thu chila P = RI" = R~

Vay do R va [, khong déi thi P khong déi lac ta thay déi o.
Chon dap an C la dap an sai.
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Cach wrar the 2
e

Phat bicu A dung lue cong huong Z dang cuc tiéu, thay doi o thi Z tang.
Phat bicu B3 dung. vi khi khong ¢6 cong huong th1 Z; # Z¢. ¢ = 0
R.IT

Phit biéu D dung, vi P = RI® = ", do R va I, khong doi nén P khong doi.

Vay chi con C la phat biéu sai.
129, Cach grai thu 1:

['rong hinh 1.129a cac tam giac vuong déu co 1 géc nhon la = ['a co:

U= ‘12 U,.
5 [a
Uy B2 o 35 (1)
2 4
Uo= Uy B = %Ul, (2)
fa >
Tu (1) suy ra: R = v; Z,. = 1003 Ut
Tu (2), ta co: Ly = EZI, = 150 %
1 "';U
Vay dap so C dung.
Cach giai thu 2: O
Khi thay doi L. dé ¢6 Uy, thi
o B Y
: P e :
t Ue g 117 +J:-
Mach co hieu s6 pha giua U va C la % Hinh 4.129a

tg‘lzi_:_zl_z_l_ (2)

6 R J3
rat R* tur (1) va (2) ta ¢6 phuong trinh
Tl — 22 =32, -2cP =32 + 22 -22,Z,)
- 1200Z; — 200Z: - Z% = 3Z% + 120000
~ 1400Z: —» 4Z% + 120000 = 0
~ 230Z¢ —» Z! + 30000 =0
Z. =150

Z. =300

Nghiém 741.: = 300 la nghiém ngoai lai (do ta binh phuong phuong trinh (2)
Vay Z = 150
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Thay Z = 150 vao (2) ta ¢6 R = 100 V3
Chon dap so C.

4.130. Ta nhé rang thay déi L dé c6 cong suat cuc dai thi mach ¢ ché do cong
huong, khi1dé Z = R, cosgp = 1

L U .
nén Py, = 3 hay R = i Thay U = 200 N

Puw = 100 ta c6 R = 400
Chon dap s6 C.
4.131. Cdch gidi thu 1:
Téng hop hai dao dong ; ................... \i
Umn = Ums + Upn = Uns + Ue (1) U Uwmn
Thay (1) bang cach cong cac vecto bién d¢ Hinh 4.131a
U = U( + U-Mrs.'
.3
Uwn- >
nén cdc tam giac c¢6 trong hinh 4.131a, déu la tam giac vuong.

i 1 n
Viy U= —Uun, 0= -—
1y 2 MN, P 9

Sy
o

do U(

]

Uun = IOOSiII[IOORt - %J (V)

Chon déap so C
Cach giai thue 2:

Do U¢ ¢6 pha ban dau la —n nén pha ban dau cua i la - : Mach MB léch

pha so véi i la gy = . :[—EJ =2
6 2 3
tangyg = Uow = V3 (1)
UUH
Uo. + Uk = Ug (2)
Giai hé (1), (2) ta cé: Upg = 100
Uoi. = 1003
Do Uy, = Uge = 10042, nén mach dang cong hudng
Uy = Ugg = 100
L&
pEP =~ 5

U = 10051n£100m N %J V)
(Xem hinh vé cua dé ra 4.132)
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4.132. Ki hicu ¢ la hiéu s6 pha gitta u va i, cac mach AB va AN cho ta: cospay = -

V3

Al = : (vi mach nay c6 tinh cam khdng): cospsn = o v AN = t%
Tu tanQap = \,‘-3 tacé Z; =(Ry + 1) \/g (1)
- 1 L " (R +
[ tanpyy = t—=,talaico (2, - Z¢) = ¢ Rr__” (2)
\,3 \}3
Giar he (1) va (2) ta thu duge hai gia tri cua Z¢ la:
10
Z-' — —_Q y Z' = 42_(') .
V3 ' \/3
Vay dap so C la dap sé6 dung.
4.133. (Xem hinh vé cua dé ra 4.132)
Trong mach xoay chiéu, ta luon co:
Uusr = Uma + Uan (1)
Trong bai nay ta cé: Uyn = Upna + Uayn (2)
Tu (1) va (2) thi cac hiéu dién thé Uyy, Uyas, Uan cung pha véi nhau.
. 1 ) S Z
Tu cospapy = 9 ta cO @ap = 3 nén Ry = 715*
R_\H = R-_: +r =100 (1)
Do hai mach MA va AN c¢6 hiéu dién thé dao dong cung pha, tu
; ] . 1
Uma = — Uynn, ta 6 Uya = = Uxn
3 2
r ] r - - #
Zyn = — Zan. Dung cong thice Z =
< cosy
Ta co _R - 1 _Bif\___
COSP s 2 cosQyy
1
R=—(r+ RJJ
2
R =50
Chon dap so A
4.134. Trong hinh 4.134a. Cdc ki hiéu nhu sau
. |So cap : U,,,I
Miy tang thé ' p‘ gt I
Thit cap: Uy, L, A g I28

So cé’p': Vil Usa
Thu cap: Uy, L,y B
Dong dién hiéu dung chay trén

e SLEL e TRy i % Ka Ky
day tai dién giga hai bién thé
la 1,;, Liac c¢6 bién thé, cong Hinh 4.134a
suat hao phi la: AP = I} ,R.

May ha thé {
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— Lic bo hai bién thé, dé dam bao noi tiéu thu van dat dinh muic thi cuong
do hiéu dung chay qua day tai la Ly, AP = IJ,R,
Do khong dung bién thé, hao phi tang lén 400 lan, ta co:

AP (1,
400 = “— = K.
\P g J .

Vay hé so bién doi cua may ha thé B la
Ky = 20, Chon ddp an A.
4.135. Gia thiét hé s6 cong suat cac mach nhu nhau (hoac cung bang 1) Cong suat
toan phan la: P, = U;a.1,4 = Uya. Uy
Cong suat c6 ich la cong suat ¢ thi cap may ha thé P = U,glg = Ul
P _ Uy, _ 22010

do I, = I, nén hiéu suat la H = o = 0, i

= 10.'1

1
Ly = 20 Ao = 50
Ulti = QOU-_”], = 440‘00
Ug;\ = Ulll + l][;.R = 44000 + 50.10 = 44500
{ = 44000 = 98,88%
44500

Chon dap an D.
4.136. Khi khong c¢6 2 bién thé thi, cuoi duong day, noi tiéu thu dat dinh muc
P = 220000 (W)
U =220(V)
[ =1000A

Dong dién I = 1000 (A) chay trén dudng day c6 R = 10 Q
Vay dau duong day c6 hiéu dién thé: U, = U + IR = 220 + 1000.10 = 10220 (V)
Cong suat truyén di la P, = Uyl = 10220000 (W)

4 220000

Higusuat H'= — = ————— = 10,0215 = 2,15%
- 10220000

Vay cong suat truyén di 10220 kW, hiéu suat la 2,15%
Chon dap s6 B.
4.137. Cdch gidi th 1:
u, u,

So — # — neén trong hop den khong phai la dién tro thuan.
u, u,

Néu la tu dién hay cudén thuin cam thi giong nhau ¢ chd u va 1 khac pha
nhau 3" Vay ta khong can giai va biét chdc la ¢6 hai nghiém tuong duong
hoac la tu dién, hoac 1a cuéon thuan cam.
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Vav dap so A sai, cac dap sé B, C du ¢6 ding cang thiéu.
Ta chon dap an D.
Cach grat thu 2:

(i sutrong hop den la cuén thuan cam

U= U costot + @), do i cham pha hon o nén: 1 = [;sinfot + @)

Dung cong thuc sin“(wt + @) + cos“(wt + @) = 1

10800

| -

Tac6: luect =t;: I +. —U,‘f— = ] (1)
ldc t = ty: 2 . 7—2-09 =1 (2)
[ U,

Giai he (1), (2) ta thu duoe U, = 120, I, = 2
Vay cuon thuan cam c¢6 Z; = 60 (Q); B dung
+ Neu la tu dién thi U = Usin(ot + @)
1 = lcoslot + @)
Dat hé nhu trén ta cang di dén két qua Z¢ = 60 (QQ)
Vay C cung dung.
* Pap an A sai, vi qua dién trd thuan u va i luén ti lé thuan.
Do A sai, B, C dung va thiéu nén ta chon dap so D.

4.138. Ta khang dinh mach c¢6 dién tro thuan vi u va i khac pha nhau mot goc
nhon. Trong mach ¢6 thém ca L va C, vi khi o thay déi, ¢6 luc u sdm pha
hon 1, ¢6 lic u tré pha hon 1.
~ Khi  u, = 200sin100nt (V)

] 1 = g] (A)

.

Ta rut ra R = Zcosy = 2_‘:9 .COS% =100 \/5

~ Dong thor  tan g —l- = —Z—'—_—%‘—
6 V3 R
Z,. - Z¢ =100 (1)
- Khii =i, = I,,;sinnt (V)
thiu=u, = 1008]11(507[", - 'g-] (V)

\

Khong can quan tam dén I, chi biét ring do giam o hai lan nén: Z. =2,
Z.:
Z, = —
‘=8
tan[ - ﬂ-\J = - N = —L;Lt— , thay s ta c6 phuong trinh thua 2:
\ 6 J3 R
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Z

S - 22c = -100 2)
200
Gidi ha (1), (2), ta duge:  Z, = 200 La 00 - %
1007 n
]
Ze = 100 s 22
n
1
KétquilaR- v3 @), R= 2 (), C= 2 )
T b1

Chon dap so6 B.

4.139. Do luc dau u va i cung pha, sau d6 thay déi o u va i khac pha, nén ta khang

246

dinh trong mach o hai linh kién la. Cuén tu cam c6 dién trd thuan R, do tu
cam L, va tu dién c6 dién dung C. Vay du c6 hai linh kién, ta van ¢6 mach
R, L, C ndi titp.
Khi © = 50 V2 7 mach c¢6 cong huéng

U

Ta c6 R= —I— = 100 (QQ) = ZL=Z(' (1)
" Z. o
Khi ting o lén V2 lan mach c6 Z, = J2 L, L. = —Ji_- mach c¢o tinh cam
khang, cosg, = . ¥ thi ¢, = b
L] & \/é - 4

Ta c6 phuong trinh sau:

tanE-E";-"—-z-{—"—tha s6 V22 ——-I—Z'-IOO (2)

s 4 e R y L ﬁ (
Giai hé (1), (2) ta thu dug : Z;, = Zc = 1002
Vay L= 100y2 = < (H)

50/2n n
1 10°

C= = (F)
50/21.10072 n ~

Khi giam o hai lan ti gia tri ban dau thi
Z, =502 ; Z. = 2002
Mach dién ¢6 tong tro
Z'= |R* +(Z -7;)" . Thay s ta c6: 2’ = 5022

o]

R

cosy = — = —= = 0,426
Z V22
D.

Chon déap an



Chuong V.
DAO DONG VA SONG DIEN TU

[. Ciac bai tdp mau

e = 1,5 (V) dién tro trong r = 0,5 (2) mach dao .q
dong kin ¢6 cugong thuan cam, L =10" (H)vatu ©&Tl+ C
dién C = 25.20 " (F). Bo qua dién trg tiép xuc va y [

dién tro cac day noi. Cho biét, lic t = 0 ta

5.1. Trong mach dién ¢ hinh 5.1. Suat dién dong . , A \2
L
B

chuyén khoa K tir 1 sang 2. Viét phuong trinh Hinh 5.1
dao dong cua dién tich q va cuong do dong dién
I. Chon chieu duong cua dong dién nhu chiéu
tréen hinh ve, g la dién tich ban A cua tu dién.
Giai
Ta khong can phai ching minh rang dién tich q va cuong do dong dien 1 dao
dong dieu hoa. Tuy nhién quan hé gita q va i1 phu thuoc vao qui udc dau cua
cac dai luong.
Theo ciach qui uée nay, khi tu phéng dién thii > 0
Vivqg <Omai1>0thii=-q (1)
néu biéu thic cua q la q = Q sinot (2)
thi bieu thuccuaila 1= -0Q cosot

. . n
i = =lygsinlot + —)

i = [osin(nt — —) (3)

ol A

q sdm pha hon 1 mgt goéc

Khl t =0, U = U = [ = 1,5

q, = CUgc = 1,5.25.107" = 3,75.10°*
o1 5-210°
JLC 5

Biéu thuc cua q la: q = Qsin(wt + @)

w =

Lact =0, q=qy= Q, =Qusing —» singp = 1, ¢ = %

Vay  q=3,75.10%in(2.10" + g; (C)

I, = nQ, = 5.10°.3,75.10®
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I,=1.875.10""
. x = " n .
Do 1 tré pha hon u mot goc 2 néen

i =1.875.10 %.5in2.10° (A)

5.2. Cho mach dién nhu hinh 52. e = 3 (V),
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P—— >y

r=1(Q),L=510"(H), C=5.10"(F). - «1’ |
. 58 . + ‘

Lic t = 0 ta chuyén K tu 1 sang 2. Chon chiéu - s E

duong cua dong dién la chiéu nguoc chieu kim

dong hé (tie la chiéu tich dién cua q, la dién
i 3 3 o o Hnh 5.2
tich ban trén tu dién cua tu).
Hay viét biéu thue cua q va i.
Giai

Theo cach qui uéc dau nay, thii = q;

&= o o e
hay 1 s6m pha hon q mot goc 2

Luc chua chuyén khéa K thi dong dién qua cuén tu cam la dng doan m
cia nguon 1 chiéu. Khi dao dong thi dong nay déng vai tro doig ban dau
mach dao dong.

T . 9. = —wl—— = 2.10*

r JLC
Gia su 1 = [;sinlowt + ¢) thi g = Qcos(ot + @)
Lict=0,i,=3 - 3 = Ising (1)
qy =0 > cosp =0 (2)

Giai he (1), (2)tac6 I, =3, ¢ = %
Vay i= 3sin[2.10“t +%} (A)

[ 3 >
= & o2 e— = 1,510
" ) 2.10°

q=1,5.10 ‘cos(2.10"t + %)(C)

Chu v:

— Cach quy ude dau trong bai 5.2 la cach qui udc dau cua chuoig dong di
xoay chieu, trong sach gido khoa.

— Céc qui ude dau trong bai 5.1 la cach qui ugc dau cua chuong lao dong
song dién tiur trong sach gido khoa.

! . ) n
— Ham cosx sdm pha hon sinx mot goc 7



3.3. Trong mach dao dong L. C Ii tuong (khung kin, r = 0) C = 10 " (F), L = 10 " (H),
hieu fien the hicu dung cua tu dién la U =4 (V). Lue t = 0, U = 2J2 (V) dong
dien dang giam. Chon chiéu duong la chiéu tich dién cho tu dién. Hay viét
bieu huce cua:

a) u b)i
¢) nang luong dien truong W, d) nang lugng tu truong W,
Giai
Chor chieu duong la chieu tich diéen cho tu dién tu lac 1 > 0 thi q tang nén
g >0 Vayi=g.

Giasu q = Qsinfot + ¢) (1)
Thi 1=q = 0Q.cos(mwt + )

’ . n
hav 1= Lsinl(ot + @) + = | (2)

Vayi sam pha hon g mot goc 5
a) Bic thae cua ug;

1
JLC
Lact = 0, biéu thuae cua ue = Upesine

r = i
tha's6: 22 =4 J2 sSing

- loli

L?“q = 1\2 , =

mneg ] =
sing = : = —
2 ¥ 6
= ¢ R
uc = 4y2 sin(10” + —) (1)
6
b) q =CU; = 4 V2 .10 *sin(10% + %) N
i =1 = 4v2 .10 cos(10°t + g}tA) (2)
¢) Biéi thire cua nang Jugng dién truong la
W= lo U = 1 10*32sin%10° + T
2 2 6

W, = 1,6.10 ®sin“(10° + %;{J;
d) Naig lugng tur trugng, c6 cuc dai bing cuc dai cua nang lugng dién truong:
né: ¢6 biéu thic la: W, = 1,6.10 *cos*(10° + g; (J)
5.4. Mac: dao dong kin, li tuong ¢6 L = 10" (H), C = 10 ° (F) khi dao dong, cusng
do ong dién hiéu dung I = 107 A.
Vié phuong trinh dao dong cia dién tich. Chon chiéu duong la chiéu phong

dié: cua tu dién. Luc t = 0 nang luong dién truong dang bang 3 lan nang
lugig tu truong, cuong do dong dién giam (vé do 16n) va c6 gia tri am.
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Giai
Theo cdach qui uée ddau nay, thi q sém pha hon i mot géc ; ,
Gia su 1 = [ sinfot + ¢) thi: q = Q.cos(wt + ¢)
1 Q,

nang luong cua dién truong la = E‘ cosi(ot + @) = W,cos“ (ot + ¢)

nang luong cua dong dién la W sin“(ot + o)

Lic t = 0, ta ¢6 cos’g = 3sin ‘¢ la: ¢ = i% va ¢ = i%
Chon ¢ sao cho sing dang 4m va dang giam vé sé tri, d6 la géc:
6
I, =1 -'§ = +/2.10°
W= —- = 10

@L
TA . K 4 5“
Viy i= J2 .10 sm(lO t—~6—J (A)

q-= QnCOS(lO t - “—}
3
I, J2.10 o JB.1t

Trongd6 Q= - = ———
o= = 10°

Phuong trinh dao dong cua q la:
q= V2 .10'7005[10”’t - %J (C)

5.5. Mach dao déng kin L, C ¢6 L = 5107 (H), C = 810" (F) r = cudon day c¢
r = 107 (©). Trong khung duy tri mét dao dong véi Ugy.. = 4 J2 (V).

1. Viét phuong trinh dao dong cua cudng dé dong dién, lay A
thoi diém ban dau la lae tu ¢6 dién tich cuc dai, va chiéu r
duong cua dong dién la chiéu phéng dién cuaa tu dién. C -
Hay minh hoa vé qui ude cua bai nay dua vao hinh 5.5. |
2. Khung da dugc cung cap mot cong suat bang bao nhiéu B
dé duy tri dao dong trén. Hinh 5.5
Giai

1. Qui udc cua bai nay la
“ Néu coi q la dién tich ban A (U la Uug) thi chiéu duong cua i la chiéu kin
dong ho.
* Néu coi q la dién tich ban B (Uc la Ug,a) thi chiéu duong la chiéu nguoc vé
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chiéu quay cua kim dong ho.
0 = -——_—1;_— = --——__i;—: = 5.10"
JLC  J40.10°
Gia suue = U sintot + @) (1)

) (2)

Thi 1 = oCU. sinfot + ¢ -

S | A

Do 1 = -q" nén i cham pha hon u- mot gée —

A ' . T
Luc t = 0, ta c6 Uysing, sinp =1, ¢ =

L, = wCU, = 5.10'°810%4J2 = 1,6J2.10¢

[ = 1.6J2.10 %sin(5.10% +

oA

[ = 1,6 J2.10 “sin5.10% (A)
2. Nhiét luong toa ra trong 1 giay la
P=rl"=10"(1,6.10%* = 2,56.107 (W)
Néu cung cap cho mach ding bang cong suat nhiét nay, thi dao dong duge duy tri.
Vay P'=P=256.10" (W)

5.6. Khung cong huong cua bo phan chon séng la mgt mach dao dong ¢6 mot cuon
thuan cam ma do tu cam c6 thé thay doi trong khoang: tir 10 " dén 16.10 ~ (1),
tu bién doi co6 dién dung thay déi tir 4.10 ' dén 25.10 '" (F). Hoi khung nay
c6 thé bat duge bang séng, ¢6 bude séng la bao nhiéu néu:

a)bé L = 10 " (H) thay déi C. .
b)Dé L = 16.10 ' (H), thay déi C.
¢) Thay doi ca C va L.

d) Khi quay nim do dai cua may thu thanh thi ta dang thuc hién theo ciach a, b,
hay c?
Giai
Muon bat duge séng dién tu thi tan sé riéng cua khung phai bing tan sé cua
song dién tu
R : . 1
Tan so rieng cua khung la: ———

2nJLC

o . v
Tan s6 cua séng la f = =

Tacéo — -1—_--: = ?;?.:2:‘{‘: Jio (1)
2r/LC A
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a) Thay v = 3.10"%, L =10 4.10'" <« C < 25.107"
Taco 27310°VI0 4107 5 o a3 108 /10 2510
37,7 tm) < A <94.2 (m)
b) Thay v =3.10°, L = 16.10° 4.10°"' < C < 25.107™"
Ta co 1508 (n) < A < 377 (m)

¢) Néu thay doi ca L, C trong cac khoang trén thi
2'1\’ \"III“um.C:um s }‘ b3 2T|:V \JILnuu 'Cumn

27.3.10° V10 °.4.10 "' <2 < 27.3.10° J16.10 °.25.10 "

37.7 (m) < k% <377 (m)
d) Khi ta quay num do da: dé bat séng, ta da lam theo cach a hoac b.

5.7. Cau tao mot mach dao dong td mot cuén thuan cam c6 do tu cam L va hai tu
dién ¢ dién dung la C,;, C, khi ta dung bo tu C,, C, ghép v L. thi mach dao
dong bat duge song dién ti c6 bude song % = 60 (m) hoac 2" = 125 (m).

Hoi khung bat duvc song c6 buée song 7., la bao nhiéu, khi ta chi dung L va tu C 7
Giai
Tu cong thue £, = £,

" = — 1,.—_—_— ta ¢6 % = 2av JLC
A 2nJLC
1 1

SuyyraC= ———— 2> . Dathdingala=s ———
4 4n*v? ) ’ 4n*v:L

Ta co C = ar” (1)
Do C va 2 dong bién nén khi ghép song song ung véi bude séng lén hon khi
ghép noi tiép. Vay khi ghép song song:
C, + C, = a.125°. Khi ghép nai tiép:
C‘C_]Fé; = a.60° hay C,C, = (7500)*a*
Ta c6 phuong trinh bac hai dé xédc dinh C,, C,
C* - (125)°a.C + (7500)°a’ = 0
Phuong trinh nay ¢6 hai nghiém la:
C, = 5625a C, = 10000a
hay C., = 5625a C, = 10000a
- Tu C, ¢6 kha nang bang 10000a
Khi dé6, thay C, vao (1) ta ¢é 2, = 100 (m)
— Tu C, ¢6 thé bang 5625a, tuong ung, ta ¢6 A, = 75 (m)
Vay: Khi dung L va C. thi khung bat duge séng c¢6 budc séong 2, = 100 (m) hoac
Ay = 75 (m).

252



5.8. Khung cong huong cua may thu la mét mach L, C gom cuon thuan cam co do
10" ) — - B

W cam L = =R va mot tu xoay ¢o6 dién dung C = C,, + Hu (1)
Trovg do o la goe quay cua tu xoay; 0 < « < uy C, la dién dung cue ticu cuan
tu tddon vi la pl.
Khi dicu chinh khung bat duge song dién tu ¢6 budge song > 10 ()

I. Tun €,

2. Khi bat song ¢6 7 = 60 (m) thi phai xoay mét géc « la bao nhiéu?

G

1. T cong thige 2 = 2avJLC | (véi v = 3.10%)

a

Tuos C= : 1 (1) Khi 2 = 2,,,, = 10 (m) thi C ¢6 gia tn cuc tiéu C,
T VoL
100
.2 - — = 107" (F)
47°.9.10"
10"
——— = 10 (pF)
36n° 3
2. Khi bat song % = 60 (m) thi dién dung cua tu xoay la C, tir (1), ta co:
2
i C A

= 36

e — &

C L
C = 36C, = 360 (pF)
Trong cong thue C = C, + 5u
Tacé 360 =10 + 5a
350 = 5a
a = 70"
Vay ta phai quay tu xoay 70", ké tif vi tri tu xoay ¢6 dién dung nhé nhat o = 0.

I1. Cac bai tip trdc nghiém

5.9. Ki hicu 1 la may dung siéu am dé soi noi tang trong kham bénh.
2 Dién thoai ¢o dinh
3 Dien thoai di dong

4 Ra da
May nao khong su dung séng dién tu.
a) (1) va 2 b) 2 ¢) (1) dd.@,d.
5.10. Trong cac loai thiét bi dua ra ¢ cau 5.9, thiét bi nao khong su dung dao dong
dién tu
a) D, 2, QF b) 1 va @ ¢) ) va @ d) Chi c6 may (1.

5.11. Trong cac thiét bi néu ¢ cau 5.9, thiét bi nao khéng st dung hién tuong
tuong tac dién tu.

a) 2 b) @ va @ DIONINE)) d)@va®
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5.12. Trong cac thiét bi néu ¢ cau 5.9, thiét bi nao khong su dung hién tuong phan

5.13.

5.14.

5.15.

5.16.

5.17.

5.18.

254

xa song dién tu

a) D b) @ va @ c) @ va @ d @, @, d.

Trong cac thiét bi néu ¢ cau 5.9 thiét bi nao khong su dung hién tusng cam

ung dién tu (trong nguyén tdc hoat dong cua né).

a) (1 b) D va @ 00,09 d@ @ 0, @.

Chon phat biéu ding nhat.

a) Chi c6 séng cuc ngdn tuan theo dinh luat co ban cua quang hinh

b) Séng dai thé hién tinh chat séng

c) Séng ngan phan xa tét nhat ¢ tang dién li, so vdi cac song con lai cua
song Hert.

d) Ca bon loai séng vo tuyén dién deu ¢6 tuan theo cic dinh luat quang hinh
va déeu mang tinh chat song
Tuy nhién séng c6 bude song cang dai cang thé hién ro tinh chat séng;
cang ngan cang thé hién ro tinh chat hat.

Chon phat biéu sai

a) Angten phat hoat dong dua trén hién tugng vat li la tuong tac dién tu
(quan hé giua dién truong va tu truong)

b) Angten thu dua trén hién tuong cam (ng dién tu

¢) Trong ca hai loai angten déu c6 phat va thu nang luong

d) Ca A va B déu dung.

Chon phat biéu dung

a) Moi truong truyen song phai la moi truong ma trong dé co lue dan hoi

b) Méi truong truyén séng phai la méi truong trong dé c¢6 quan tinh

¢) Séng co va séng vo tuyén c6 cung ban chat

d) Ca A, B, C déu khong chinh xdc.

Hién tuong cong huong duge dung lam nguyén tdc hoat dong trong thict by

nao sau day:

A. Angten phat

b) Angten thu

¢) Khung chon séng cua bg phan do dai

d) Ca ba phat biéu A, B, C deu dung.

Chon phat biéu dung.

a) Cong thuc i1 = q, ding cho mach dién khéong phan nhanh.

b) Céng thic i = —q, ding cho mach song song L, C.

¢) Cong thuc i = q, ding cho qui uéc dau: q la dién tich caa tu dién, chiéu
duong cua 1 la chiéu tich dién cho tu. Nguge lai i = —q dung cho qui udc:

chiéu duong cua i la chiéu phéng dién cua tu.
d) Ca A, B déu dung.



5.19. Chou ra phat biéu ding nhat
a) Chw ki dao dong cua dao dong dién tu (cua cuong do dong dién hay dién tich)
[

caad mach daodong la T = 2n

b) Pt bicu A chi dung cho mach L. C song song ¢6 r = 0.

¢) Paat biéu A chi dung cho mach r, L, C néi tép.

d) Fhat biéu A dang cho ca hai loai mach: r, L, C néi tiép hay cudon day cé
¢ien trg r ghép song song vdi tu dién, mién sao trong mach dang duy tri
tien do Q cua dién tich trén tu va bién do 1, cua cuong do dong dién.

5.20,Khi 1én lac bang vo tuyén ¢ dudi nude nguoi ta dung séong dai la dua vao dac
dién nao? Chon phat bieu dung nhat.

a)r Song dar it bi nude hap thu hon cac song con lai.

b) Sing dai ¢6 van téc 16n hon cac song con lai.

¢) Sing dai ¢6 thé di vong cac vat can do hién tuong nhiéu xa séong.

d) Ca A, B, C déu dung.

5.21. Trorg song vo tuyén dién hai vecto E va B ¢6 quan hé ra sao? Chon phat
biéu dung nhat:

a) . B cung phuong dé la phuong vuéng goc vdi truyén song

b) Cung tan so

c) Cang pha

d) Fhat biéu A sai, phat biéu B va C déu dung.

5.22.Trorg mach dao dong gom mét cudn tu cam va mot tu dién. Chu ki dao dong
cuanang lugng dién truong la biéu thic nao sau day

a)T=2n -?'—'1 b) T = 2aQl, ¢)T = 2n. —?—"— d) Ca A, B, C déu sai.

1] u

5.23. Mad dao dong gom mot cuopn cam c6 do tu cam L va hai tu dién; tu khong
doi o dien dung C, va tu xoay ¢é dién dung thay déi C,
Khi dung L. va C, thi khung bat dugc séng dién tu cé bude song
Ay = 100 (m)
Hoimuon bit duoe bang séng 25 m < A > 50 m thi phai ghép C, nhu thé nio vi
tinl khoang bién thién cua C, néu C, = 1 pF. Chon dap sé ding.

: . C
a) (, song song vai C,, f < Cy < 0,5 (pF)
b) (, no1 tiép vai C,, 0,25 (pF) < C, < 0,5 (pF)
¢) (, noi tiép vai C, % (pF) 2C, 2 % (pF)

d) Chua tinh duge vi khong cho L.
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5.24.

5.25.

5.26.

5.27.

5.28.

5.29.

5.30.

256

Trong bai 522, néu muén bat bang song ¢é bude séng tir 200 (m) dén 300 (m) thi
phai ghép C, vai C nhu thé nao, tim khoang gia tri cua C,?

Chon dag so dung.

a) Ghép C, noi tiep vai C,, 4 (pF) < C, < 9 (pF)

b) Ghép C, song song vai C,, 3 (pF) < C, < 8 (pF)

¢) Ghép C, noi tiep véi C, 3 (pF) < C, < 8 (pF)

d) Dap so khac.

Mach dao dong ¢6 cuon thuan cam L = 10" (H), tu dién c6 dién dung C = 10 " (})
Trong mach c¢é6 dao dong dién tu. Khi uc = 4 (V) thi i = 30 (mA). Tun bien do
I, cua cuong do dong dién.

a) I, = 500 (mA) b)I,=40(mA) ¢)[,=0,06(A) d)], =20 (mA).
Mach dao dong dude tao thanh tu cuén tu cam ¢6 do tu cam L va hai tu dien
¢6 dién dung C, va C..

Khi dung L va C, thi mach ¢6 tan so riéng la f, = 3 (MHz). Khi dung L va C.
thi mach c¢6 tan so rieng la f, = 4 (MHz). H6i néu mach dao dong la cuon
day trén va ca hai tu dién C, va C, thi tan sé riéng la bao nhiéu?

Chon dap so dung nhat trong 4 ddp sé dua ra.

a)f=7 MHz b) f=1 MHz c)f=24 MHz d) f = 3,56 MHz.
Mach dao déng ¢6 L = 10" (H) cusng do dong dién tic thai la
i = 4.10 'sin2 10't (A). Tim biéu thue cua uc- (qui uée dau nhu sau: chicu

duong cua cuong do dong dién la chiéu phéong dién cua tu dién)
Chon didp so dung.

a) ue = 8sin(2.10°t + : ) (V) b) u; = 8sin(2.10°t - ; ) (V)
¢) Ca A va B ndi dang d) Dap so khac.

Mach dao dong ¢6 L = 10" (H), dong dién tic thoi co bicu thue Il
i = 4.10 “sin2.10t (A). Tim luong dién tich phéng qua tiét dien day dan

trong ;—3 chu ki dau tién, ké tu luct = 0.

Chon dap so6 dung.

a)Aq=0 b)Aq=210"(C) ¢)Aq=4.10"(C) d) Dap so khac.
Mach dao dong c¢6 biéu thic i = 10 %sin2.10° (A). Trong mot nua chu ki ¢6
nhiéu nhat la bao nhiéu lugng dién tich chuyén qua tiét dién day dan? Chon
dap so dung.

a) Thiéu gia thiét nén khong tinh duge. b) Agq=Q, =0,5.10"*%(C)
¢)A\q=0 d) Aq = 2Q, = 107"C.

Nguoi ta cung cap cho mach dao dong r, L, C m¢t cong suat P dé trong mach
duy tri mot dao dong dién tit, mach c¢6 A = 10 * (Q) dién tich q trén cac tu co

f

2.10°t + ; (C). Tim P.

bi¢u thue q = 10 "sinn

Chon dap so dung.



b)P=J2.10% (W)
d) Thiéu gia thiét.

AP =10 "W
P =210 "W

5.31. Muach dao dong I tuong co biéu thic cua cuong do dong dien la
;= 5.10 sm2.10"t (A), nang luong toan phan la W, = 1.25.10 ° (J). Dicn
dung C cua tu dien bang bao nhieu? Chon dap so dung.

B i , 5

ali = 11)_“1 (A) hll:‘.—'l' \fﬁlU “ LA)
A _  J—

)1 = ; J15 .10 " (AO di= ——-1 V15 .10 " (A).

3.32. Khi bat bang song ngan co bude song 10 (m) < 2 < 20 (m) nguoi ta dung khung

cong huong co do tu cam L va tu khong doéi ¢6 dién dung C,, tu xoay ¢ dien
dung C, bien thien trong khoang o pF dén e pF. Tinh C,. Chon dap so dung.

a) Thiéu gia thiét b) C, =30 (pF) ¢)Cy =1 (pF) d) C, = 2(pF).

Bang dap so

3.9. A 5.14. D 5.19. D 5.24. B 5.29. D
3.10. D 5.15. C 5.20. C 5.25. C 5.30. C
5.11. B 5.16. D 5.21. D 5.26. C 5.31. A
9.12. C 5.17. C 5.22. D 5.27. A 5.32. B
5.13. B 5.18. C 5.23.C 5.28. B 5.33. C

Hudng dan giai

5.9. Dién thoai di dong va rada hoat dong dua vao viéc thu va phat song V.T.D.
May sieu am dung song co hoc. dien thoai c6 dinh khi hoat dong chi co cic
dao dong dien tu Am tan trong cac mach dién kin.

Chon dap an A

5.10. Miy sicu am su dung song co.

Trong ba may con lai déu c6 ton tai va hoat dong cua dao dong dién tir.
Chon dap an D.

5.11. Chi co dién thoai di dong va rada la su dung tuong tdac dién tu. Vay may siéu
am va dien thoai co dinh khong su dung tuong tac dién tu.
("hon diap an B.

5.12. (0 har thict br su dung song phan xa la may siéu am va rada. Dién thoai co
dinh va dicn thoai di dong khong su dung song phan xa.
Chon dip an C.

5.13. Trong hai loar miy dién thoai ¢6 dinh va rada, angten thu hoat dong dua vao
hién tuong cam ung dién tu bién dién tu truong bién thién thanh cac dao
dong dien tu dugi dang cac suat dien dong cam ung. Hai thiét bi con lai
khong hoat dong dua vao hién tugng trén trong mach cua dién thoai co dinh
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cang ¢6 phat sinh suat dién dong tu cam khi hoat dong, nhung khong phai
la trong nguyen tiac hoat dong.
Chon dap an B.

5.14. — Do hé qua cua hién tugng nhiéu xa anh sang, song co, song dién tu ¢o thi

di vong qua cac vat can ¢6 kich thuéc nho hon buéc song. Nho do song da
c6 thé di vong qua cdc vung map mo cua day bién day song, dé dén tham di
duge bat ci vi tri nao. Séng dai thé hién ro tinh chat song nhat.

Song cuc ngan c6 buge séng nho nhat nén tuan theo ciac dinh luat quang
hinh nhat, cu thé la dinh luat truyén thang.

Séng ngan, song trung, séng dai déu phan xa tot o tang dién li.

Cac song déu tuan theo dinh luat quang hinh, cu thé la chinh dinh lua
truyén thang, khic xa hay phan xa déu c6 thé ching minh ti tinh chat song.
Vay cac phat biéu A, B, C khéng sai nhung thiéu chinh xic.

Chon phat biéu D.

5.15. - Angten phat lay dao dong dién tur tif may phat sau do bien dao dong nay thanl

song dién tu nho tuong tac dién tu, A la phat biéu dung.

—~ Séong dién tu la dién tu trugng bién thién, gay ra trong angten thu cac 1
thong bién thién, lam xuat hién cac suat dién dong cam ung duoi dang da
dong dién tu. Vay B la phat biéu ding. A, B diing thi D cing dung.

Phat biéu C sai va chi c6 angten phadt, phat nang lugng di theo song. Angte:
thu nguoc lai nhan nang lugng cua séng.

Chon phat biéu C.

5.16. Hai phat biéu A va B chi dung cho séng co, phat biéu C sai vi hai song nas

c6 ban chat khac nhau. Séng co la su lan truyén dao dong cuong bic tu dien
nay dén diém khac, lam cho cac hat cua moi truong dan hoi dao dong.

Song dién tu (0 day la song Hertz) la su lan truyén cua hai vecto K va I
cua dién truong bién thién va tu truong bién thién, do tuong tdic dicn tir.
Chon phat biéu D.

5.17. Nguyén tac hoat dong cua angten phat la bién dao dong dién tu thanh son;
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dién tu, do dinh luat vat li la tuong tac dién tu.

Nguyén tdc hoat dong cua angten thu la bién song dién tu thanh dao don,
dién tu, nho hién tuong cam ing dién tu.

Nguyén tdc hoat dong cua khung chon séng la dua trén hién tugng con
huong. Nh& bién thé ma khung cong huong nhan duge vo sé séng dién to
nhung do cong huong, chi ¢c6 mét séng c6 tan sé6 bing tang so riéng cu
khung la c6 bién d¢ cuc dai. Vi ¢6 cdng huong nhon nén cac dao dong kha
c6 bién do bang 0.

Chon dap an C.



5.18. Cong thic i = q° hay i = -q/ déu viét cho mach r, L, C khong phan nhanh
hay mach ¢o cugn cam song song vdi tu dién; Chi co diéu cong thuc nao phu
hop vai cie qui ude dau ay, phat biéu C la chinh xac. Hai phat biéu A va B
diu thieu sot. Chon phat biéu C.

_ G ; —
5.19. Cong thue T = 2n fz dung cho mach dang ¢6 dao dong dién tu, ma

1= 1, sinftot + )

q = Qusinlot + ¢u)

Trong do I, = Q. nén o = ?—- vaT =2n EIQ'—'.

0 0
Cong thue nay dang cho mach khong phan nhanh r, L, C hay mach c6 cujn
cam ghep var tu dién thanh mach dao dong kin.

Vayv phat biéu D ding

5.20. Phat bicu A sai vi ca 4 loai song déu bi méi trugng hap thu (néu phai so
sanh thi chinh séng dai bi thap thu nhiéu hon cac séng con lai).

Phat bicu b sai, trong pham vi sai sé6 cho phép, 4 loai séng nay déu c6 van
toc v = :1 . trong d6 C la van toc séng dién ti trong chan khong, n la chiét
suat cua moi trugng.

Phat bicu € la dang, do hién tuong nhiéu xa, song ¢6 thé di vong qua vat
can co kich thude nho hon budce song.

Chon phat bieu C dung nhat.

5.21. Phat bicu A sai vi B va E luon vuéng géc nhau
Phat bieu B va C dung: cac tan so nay la tan sé cua song dién tu.

Chon phat biéu D.

( . 2. s A
5.22. Vi 2n 12 la chu ki cua cuong do dong dién, cia dién tich. Chu ki bién déi cua hai

loai nang luong bang mot nua chu ki trén.
L]

2 I

0
Ca A, B, C déu sai.
Ta chon dap an D.

5.23. Chon cich giai: Néu ta dung phép thu thi khong tructiép tinh duge vi chua
cho L. Vay tot hon hét la ta giai dé tim ra dap so. sau dé chon ddp dan.
Khi bat duoe séng dién ti nao thi tan so riéng cua mach dao dong phai baug

2 A ” s 2 a " s v P X
tan s0 cua song do. Tan so cua song: f = — , véi v = 3.10"nVs
’

1
27 \!Ijé

Tan so f, =
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Cho f = f,, ta suy ra \ = -——1—_

) 2.‘:\/1“(_5
hay l — _1_;-1“\:_‘]: dat h?ing so 4n°v’L = a
C A°
b = = (1)
s A

hoac C u1 l¢é thuan véi 2°
Khi bat song 2, = 100 mach c¢6 dién dung la C,

Khi bat song 2, = 25 m mach phai ¢6 dién dung C, = gﬁ:
Khi bat séng 7, = 50 m mach phai ¢6 dién dung C. = (1
Tu xoay C, phai ghép naéi tiép vaéi C,, khi do mach ¢6 dien dung tuong duong ¢
= 3 1 1
Vi — = — + —
cC, ©C,
: 1 16 1 : . 1 4
Ta co: = — 2 — 4 — 2 —— = —
C" Cll Cll C: ) Ci}
16 1
15 1 3 C C
— 2 — 2 — hay — 2(C, < —
c,“C. "¢, V15 3

Vay dap s6 C dung.
5.24. Tir cong thic (1) ta suy ra C = b.2.* (2)

Dién dung cua mach dao dong dong bién véi A. Vay muon bat bang song o

2 > h, thi dién dung tuong duong cua mach phai lén hon C,. Ta phar gho

song song C, vai C,.

Khi » = %,=100(m)thi C = C,
Khi A = A, = 200 (m) thi C = 4C,
Khi A = . = 300 (m) thi C = 9C,,

Vay 4C,<C=C,+C, <9C,
3C, < C, < 8C,
Két qua la: Dap so B dung.
8.25. Cdch 1I:

: . o . 1. 1 5
Xuat phat tu biéu thde nang lugng toan phan W = éLI; =3 G,
i L I L I

a suy ra Jo = K = = Jly
g Ve

uc va i1 vuong pha nhau, ta cé
néu 1 = [isintot + @)
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thi uc = U costot + @) = +100](cosmt + @)
(Lav dau cong hay tru la tay thuoc vao cach qui uge dau)
Theo dé ra khii = 0,03 = I, sintot + ¢ thi

uc = +100[costot + o)

Dat phuong trinh dua vao he thue sin“x + cos“x = 1
(0,03) (0,04)"
E F

Giai ra, taco 1, = 0,05 (A)
Chon dap so C.
5.26. a) Khi hai tu C,, C, ghép song song:

Ta c6: =1

Tu cong thue f = — I_F ta chuyén thanh
21y ;
f‘J = —,-lj-—"— ha) C= -—,1“3—- : iz' 5 dat a= —,1 m—
4n°v'LC 4n°v°L f 4n°v-L
Taed: €C= a—, (1)
f‘.
o P
f‘]..
G, = =
T - e [v.:l
ol el i At . 1
Khi ghép song song, dién tich b tula C=C, + C, = ¢ 7t J (2)

11 f.f,

1
Tu(1),(2)tacé — = — + —,f= —=—
R A AN e

Thay so, ta duge: f = 24 (MHz). C la mét dap s6 dung.
Thuc ra, ta co thé két thac bai giai va chon ddp sé C, vi néu con dap sé nao
dung nua thi dé ra sai.
Tuy nhien dé chac chan ta giai tiép
b) Khi hai tu ghép noi tiép ta cé

Wil = —l—- ta suy ra 1L
4n°v°LC C
5t b= 455 kaeh % = b (3)

ap dung (3) ; = bf}

(—}- =bf;. Ki hiéu C la dien dung tuong duong cua bo tu noi tiép thi:
R e T (4)
C C, C,
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f*= f* + f thay f, = 3, f, = 4 ta dugc f = 5 (MHz)
Vay dap s6 C dung ma thiéu. Ba dap so A, B, D sai hoan toan.
Ta chon dap so C.
5.27. + Néu qui ude chiéu duong cua dong dién la chiéu phong dién cua tu thi

i=-q =-CU
o . 8 # ¥ U(H'
Néu Ue = Uyesintot + ¢) thii - CU/. = - 7 .cos(mt + )
. . 1 . . n
1= =Isin[l(ot + ¢) + — | hay 1= Isinf(ot + @) - — |
2 2
Vay i tré pha hon U 1 gée %
I“ 4‘.10 ' -10
= — = = = 210
*Q o, 2.10°
TinhCtuL va o: C = } = 13 - = 1.10'"’
w°L 4.10".10 4
Uuq‘ - & =8
L

Vay U, = 8sin[2107t + %IIV)
Chon dap so A.

5.28. Ta hay qui udc dau sao cho i = q, . Khi d6 u, tré pha so vdi i mot goc i hay

dién tich q tré pha g so vdi i. Phuong trinh cua i da cho la i = 4.10 “sin2.10

bé viét bieu thic q ta tim Q, va pha ban dau ¢ cua q.
L 4.10°

)= = = — = 21077
0] 2.10'
Pha ban dau: ¢ = ._%
Vay  q=2.10"sin(2.107t - %) (1)

Bandaut =t, thiq=q, = 2.10"95in(-—;— ) =2.107°

Khit = t,

1l

L4 thi q = q» = 2.10 %sin gI[?lt) - E}
1 4 \T 2 |

2
(Ta da thay ot = ,—If-t}

q. = 2.10 %sin(n) = 0
Vay \Q=q.-q =210"C
Chon dap so B.
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5.29. C:c/i 10 Gia su dién tich q ¢6 biéu thie la q = Qusin(wt + @)
Luc dau q = q,. sau mot mia chu ki thl q = q, = —-q,. (Cac dai lugng dieu hoa

s+ Aor dau va lay lar gia tri ban dau sau 3" bien tich phéng qua tiét dien

day dan trong mot nua chu ki la: \q = q. - q;, = —2q,
bién tich \q co cuc dai la 2Q, khi q, = -Q.,
- Tu bieu thue cua 1 ta co 1, o, nha do ta tinh dugc
2t 10 ° 8

WE e Sy ol
Vay AQuu = 2Qu = 10°%(C)
Chon dap so D.
Cach 2 Trong khoang thai gian vo ciing nho, dién lugng chuyén qua tiét

dien day dan la dq = idt.

- - . % . R .- o 5. . T 1 ¥m
Trong mot nua chu ki, tu thoi diem t dén thoi diém {t + 5 dien luong qua
_ )

tiet dien day dan la qu, = I-'“'idt

T

Qs = -1, f'-'dlcus‘z.ll?'t)

I

1
qu = -0,2.10°"" f‘zdiCOSQ.IO"IJ.

~ " ;  § :
Chu y rang c0s2.10"t = —c0s2.10°(t + 3 ), vay

Q. = —0,5.10 *[-c0s2.10°% — c0s2.10°t|
Gy = —10 "cos.2.10%
q.) ¢o cuc dai khi c0s2.10% = -1
Cuc dai do 1a 10 " (C)
Chon dap so D,
5.30. Cong suat nhiét toa ra trong mach la P = r I” trong d6 I la cuong do hiéu dung.
Lién he giwa I, va Q, ¢6 tir biéu thue I, = nQ, = 2.10°_,, " = 2.10""

I _ o0 (210°)

P:r.Izer = 1 =2.10" (J)

Muon duy tri dao dong, ta phai cung cap cho mach mot cong suat p’ = p = 2.10 ' (W)
Chon dap so C.
oW

531. Tu Wy = :12- LI suyralL = — (1)
Tan so cua mach la: o - suy ra C 1 (2)
¢ mac i B s = —
. JLC y o’L
12
Tu(l) va(2)tacé C = L
' 2W, .0°
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T]lﬂ_\' SE} (‘ — -——-_.‘_2_5__'}9#‘__ o 2‘5‘10—1“ {F}
2.1.25.1074.10°
Chon dap so A.
5.32. Tu i = 5.10 'sin2.10"t (A)
3 o « 361

Tasuy ra: Q, = -
0 2.10

L»‘nl' = Cg‘l =10 (V)

Biét rang 1 = [,sin2.10" (A)
uc- = + Uye.c0s2.10% (V)
(Lay dau + hay dau —, déu ra cung dap so)

Khi u, = 2.5 thi c0s2.10°t = :%
—
sin2.10°t = + |1 - L] = i 15
16 4
/15 ns . . ‘
Khidoi=+" s dy=2 Avt 1077 (A) = +4,84.10°°

1
Chon dap an B.
5.53. Tu cong thie 2. = 2av JLC
1

ta bién déi thanh C = ——— % = a)®
4n°v°L
iy 1
véi a= —j——
4n°v-L

Ta chia ra hai truong hop:

a) Tu xoay C, noi tiép véi C,. Chon don vi la pF, C,

_%_ + --l—- ] —}— + 99 = 1

Gy C, C, 100a
LY S S
Co C C, 400a

Giai heé (2) va (3), taco C, = 1 (pF)
b) Tu xoay (', ghép song song vdi C,
Tu (1) ta co Co+C; =100a
C, + C, = 400a
C, -4C

Giai hé (4), (5)taco C,, = ;'—3 —L = 4.21.10" (pF)

Dap so A va B dung va deu thieu nghi¢m
Ta chon dap an D.
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Chuong VI. QUANG LI

I. Cac bai tap mau
6.1. (Tum so van sang, van toi)
Trong thiét bi giao thoa cua Young, khoang cach gida hai khe la a = 2 (mm),
khoang cach tu hai khe dén man quan sat la D = 1,5 (m). Nguon don séac c6
buoc song » = 0,6 (um). Xét trén khoang MN, véi MO = 5 (mm), ON = 10
(mm), (O la vi tr1 van sang trung tam, MN vuéng géc vdi cac van sang) co
tat ca bao nhiéu van sang, may van toi?
Giai
Vai ba cong thice 1 = ; toa do van sang x, = ki; toa do van to1 x, = (2m + 1) >
a 2
ta du tim so van. Khong nén dua thém bat c&r mot cong thic nao.
0,6.10 ".1,5
s 0,45.10" (m) = 0,45 (mm)

Ta chia ra hai truong hgp

Theo bat ra 1 =

a) M, N o hai phia cua van bac O:
+ Toa do van sang: - ON < x; = ki < OM
-10 < 0,45k < 5
-2222<k<11,11
Do kK nguyén nén; -22 <k <11
Co tat ca 34 van sang
+ Toa do van téi =10 <(2m + 1)0,225 <5
-44 <2m + 1 <22
Do 2m la sé6 chan nén: -44 <2m < 20
-22<m<10
Co tat ca 33 van toi
d'M va N ¢ cung phia vdi1 van bac O:
+ Toa d0 van sang 10 > 0,45k 2 5
22,222k 2 11,11
Do k nguyén nén 22>k > 12
Co 11 van sang
+ Toa do van téi 10>20,225(m +1)25
44,44 > 2m + 1 > 22,22
Vi (2m + 1) 1a s6 nguyén lé, nén 43 >2m + 1 > 23
21>2m 211

Co tat ca 11 van téi
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6.2. (Che mot trong hai khe boi mét ban mat song song) trong bai 6.1, néu ta che
khe S; boi mgt ban thuy tinh, ¢é chieu day / = 4 (um) chiét suat == 1,5 thi.
a) Hé van dich mdt doan bao nhiéu?
b) Tim s6 van sang trong khoang MN, vdi MN = 15 (mm) MO = 5 (mm).
ON = 10 tmm).

Giai
Nhu bai 61, ta da c6 i =0,45 (mm) | d,

a) Van trung tam & vi tri ma hiéu s pha cua S:7 /O’
hai séng tir S, va S, dén bang O. Vay thoi § : 0
gian anh sang truyén tu S; va S, dén O’ S, = d
phai bang nhau.

o Hinh 6.1
9—';:£ - é = d?‘ (1) (v6iv = % la van t61 4nh sang trong ban thuy tinh Tu

(1)tasuyrad, -d; =lin-1)
Gia su xy, = OO’ la doan ma hé van da dich do dat ban thuy tinh che khe S,

dg e d] = aD X
Vay %o & 2~ B (2)
a

Thay sé. ta duge x, = 1,5.10 " (m) = 1,5 (mm)
b) Du da cho M va N ¢ hai phia cua O, ta van phai chia ra hai truong hop.
a) Mé phia S,
Khi d6 MO" = 2,3 (mm), O'N = 11,5 (mm)
+ Toa d0 van sang -3,56 < 0,451 < 11,5
= <k< L2
0,45 0,45
-7T<k<25
Co tat ca 33 van sang
) Mg phia S,, MO’ = 6,5 (m) O'N = 8,5 (mm)
-6,5 < 0,45k < 8,5

Lay k nguyén thi:

6,5 8,5
- tk%

0,45 0,45
-14 <k <18

Cé6 tat ca 33 van sang

6.3. (Che ca hai khe bdi mot lang kinh ¢6 géc chiét quang bé)
Trong thiét bi mé ta ¢ hinh (6.3), cho a = 2(mm), D = 2 (m). Che ca hai khe
boi mot lang kinh ¢6 goc A =10 (rad), n = 1,5, hé van sé tinh tién veé phia
nao va tinh tién mot doan x, bang bao nhiéu?
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6.4. (Nguon sang dat léch)
8

-

(I
U Y0

Hinh 6.3

Giai
Ta qui viée che ca hai khe bdi mét lang
kinh bang cach chi che khe S, boi mgt ban

Sy

thuy tinh ¢o chiéu day /, bang: [ = atanA

Do goe be nen: l=a A =210%10%=210"

Tu két qua cua bar 6.2 hé van dich chuyén ve phia
khe S, rgan day lang kinh hon S;), mét doan x,

_—

D ,
X, = — [tn - 1) thay sé ta duge x, = 10" (m) = 1 (mm)
a

Trong thiet bi khe Young mé ta ¢
hinh 6.1, néu ta so vy dat nguon léch
pha mot doan so = 1 (mm) vé phia S,
thi he van sé dich chuyén mot doan
x, la bao nhiéu? Cho SI = 0,5 (m),
[0 = 1,5 (m)

Hinh 6.4

2. Cho 2 = 0,5 (um), a = 1,5 (mm). Trong khoang MN = 10 (mm) véi OM = ON = 5 (mm),

¢o bao nhieu van téi. Chi xét truong hgp N ¢ phia khe S,.
Giai

1. Ki hicu d 1a khoang cach ti nguon dén man cé hai khe S;S,, D la khoang

cach gnra hal man.
Gia su O la vi tr1 van sang bac khong, thi
d +d;= d'_ +d,
di 5l d:: = d'.i - d]
ss.2 o0 2
d D
00" _ D W
SS d
Biéu thue (1) ching té, van sang bac khong ¢ O’ véi S'10° thdng hang va
00’ = 3SS’ = 3 (mm).
Hé van dich mét doan x, = 3 (mm)
D 0510°15

2. Khoang van i=A= = 22— =0,5.10"° (m)

a 15.10°
i=0,5(mm).1,510"
Toa dg van t6i ~-O'N < x=(2m + 1)i2 < O'M
-2<0,25(2m + 1)< 8
-8<2m + 1<32
Do m nguyén nén: -4 > m < 15
Co6 20 van toi
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6.5. (Xac dinh cac vach cuc dai trung)
Trong thiét bi khe Young, nguon S phat ra ba buc xa don sdc 2, = 0.4 (um).
o= 045 tum). 2, = 0,6 (um). Khoang cach S;S, va man quan sat la ) = 2 1),
a = 2 (mm). Xac dinh vi tr cace cuc dai trung.
Giai
C6 ba hé van thudc ba buc xa cung tong tai trén man quan sat, voi

§y = Ay p = 0.4 9mm)
a

1, = 0,45 (mm)
14 = 0,60 (mm)
Gia su 1 la khoang cach hai cuc dai trung ké nhau, trong khoang 1 c6 mgt so
nguyén cua cuc dai 4,, mot s6 nguyén i,, mot s6 nguyén i.
Vay i la boi so6 chung nhoé nhat cua iy, 1, va 1,.
i = BSCNN(i,, 13, 13) = 3,6 (mm)
Vay cac vach cuc dai trung cach trung tam mét doan: x = 3,6k (mm)
Véi k € Z.
6.6. 1Xac dinh vach cue tiéu trung, hay vach den quan sat dugce trén man).
Trong thiét bi giao thoa cua Young, hai khe cdch nhau a = 1 (mm) hai khe
cach man quan sat mot doan D = 2 (m). Xét trén doan M, N, vdi M O = ON
= 10 (mm) ¢6 may vach den trung néu:
a); =04 (um), A, = 0,56 (um) b) 4, = 0.4 (um), 2, = 0,6 ()
Giai
a) Khoang van cua hai buc xa la:
i1 = Ay B - g 10 '—2 =0,8.10 " (m)
a 10
D
=
~ Néu co vach cuc tiéu trang thi khoang cach hai vach cuc tiéu trung van la:
1 = BSCNN(i,, iy) = 5,6 (mm)

ly = Ao 1.12.10 ' (m)

va toa do cuc tiéu trung se la x = (2m + 1)5

~ Tuy nhién, liéu ¢6 ton tai cuc tiéu trung hay khong?
Gia su x la toa do cuc tiéu trung thi

X ={2m + 1)3—1- =92m, + 1;35—‘_

2
2m, + 1 ks A,
hay = £ =
2m, +m 1 A,
-) £ ] ~
e : 2m 7
thay 2., = 0.56 tum), 2.; = 0,4 9um thi : = - (1)
2m, + 1 5
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Phoomg trinh (1) ¢6 nghiém, vay
Touwdo cue tieu trang la x = (2m + 1).2,8 (mm)
Che -ON < x < OM
10 < 28(2m + 1) £ 10
10 10
<2m+ 1< -
2.8 2.8
Do (2m+ 1 le nén -3 <2m + 1< 3
-2<m¢gl
Co | vach den trung.
b) Ta Fay xét phuong trinh (1) cho cau nay
2m, +1 0,6 3
——— = == = — (la)
2m, +1 04 2

Phuong trinh (1a) vo nghiém, vi néu ta nhan chéo, thi. Tich 3(2m, + 1) la so leé

con2(2m, + 1) la so6 chan.
Vay khong quan sat duge vach den nao.
Che v rang Trén man quan sat khong phai chi c6 cac vach den va vach
sang ma la mot su bien doi lién tuc vé d¢ sang, tir cuc tiéu la vach den qua
cuc dai la vach sang.
6.7. (Nguwn phat quang phé lién tuc)
Troig thiét bi giao thoa cua Young, hai khe cach nhau mot doan S\S. = a = 2
(mn), mat phang cua hai khe ciach man quan sat mot doan D = 2 (m). Nguon
phit ra anh sang trang day du, ¢6 bude séng: 0.4 (um) < A < 0,75 (uun).
1 Tréx man c¢o vach trang, vach den nao hay khong. Néu ¢ xac dinh vi tr1 cic
vacy do.
2 Tin do rong cua quang pho bac 1 va quang pho bac 2. Cé vung den giva 2
quing pho nay khong?
Giai
1 C6 0 s0 bie tranh giao thoa cua cdac hé van do cac buc xa ¢6 bude séng bién
doilien tue tao ra. Cac hé van chong lén nhau.
Keé qua la:
- Moi van sang trung tam déu trung nhau, cho ta mot vach trang ¢ trung tam.
- Fhong quan sat thay vach den nao (vi theo bai tap mau 6.6. Chi can chon ra
rai he van cua hai bue xa, ma t1 s6 hai buge song khong phai la phan so cua
1l so le, la da khong ¢6 vach den trung).
2 Do -ong quang phé bac 1 la khoang tir van tim bac 1 dén van do bac 1. ta co:
Ay = o = Lam
0.75.10"

\'u Vo, = =0.75.10 " (tm) = 0.75 tmm)
2307
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1im = 0,40 (mm)
Al = 0,35 (mm)
- D§ rong cua quang pho bac 2 la khoang tu van tim bac 2 den van do bac
2: Ai, = 2A1 = 0,7 (mm)

3. Chu y:

Ding nham tuong rang, do mép ngoai cua quang phé bac 1, cach trung tam
0,75 (mm), mép trong quang pho bac hai cach trung tam 0,80 (mm) thi trong
khoang 0,75 (mm) dén 0,80 (mm) la mot vung den. Vi theo bai mau 6.6 (hay
cau 1 cua bai 6.7) thi khong quan sat duge vach den nao trén man!

Thue ra, trong khoang do co tong hop cua anh sang trung binh (khong cuc
dai, khéng cuc tiéu) cua nhieu buc xa.

Vay khong c6 khoang van toi nao trén man.

6.8. (Nguon la anh sang trang)

Trong thiét bi giao thoa cua Young S;S, = a = 2 (mm) khoang cach tu hai
khe dén man quan sat la P = 2 (m) nguon phat ra quang phé lién tuc ¢ vung
do, c6 bude séng 0,66 (um) < 2 < 0,75 (um).

Hoi tai vi tri (ng vdi van sang bac 6 cua bie xa A, = 0.7 (um) con ¢o cue dai
cua buc xa nao, cuc tiéu cua buc xa nao?

Giai
a) Gia su tai vi tri x c6 cuc dai bac 6 va A, va cuc dai bac k cua buc xa ». Ta co:
X = kuin = ki
koro. 2 =22
a a
k{l}tn = k)
A=Ay — lay don vi pm
K ¥y 1l
thi k:%(vdikeNi
Tacé 0,66 <i<0,75
4,2 - 4,2
0,66 0,75

6,36 2k 256 (1)
Do k nguyén nén chi ¢6 k = 6 thoa man bat dang thic kép (1). Vay khong co
cuc dai nao trung o vi tri trén.

B oo - 2D
b) Néu tai vi tri x ¢6 cuc tiéu cua bie xa 7 thi (2m + 1) i = k2 D
a a
2m +1 . . , =g 8,4
A= ki, = 4,2 dung don vi um thi: 2 =
2 2m + 1
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Taco 066 < 2. < 0.75

hav 8.4 > 2m + 1 2 H—i—
066 0.75
1292>2m + 1 2 11.2 (2)

Khong c6 mot s6 nguyén m thoa man (2), vay tai dé6 khong
bue xa nao

5.9. (Luong guong phang)

Hinh 69 G2 y

Trong hinh vé 6.9, khe sang S song song vdi giao tuyén cua

c6 cuc tiéu cua

hai guong. Man

quan sat dat song song vdi S;S,. Cho SI =d = 0,5 (m). Géc nhon gita hai
guong la » = 2.10 " (rad). Khoang cach tir giao tuyén I dén man la / = 1,5 (m).

Nguon S phat ra anh sang don sdc, ¢6 buge song A, = 0,5 pm.
1. Trinh bay cach xac dinh trudng giao thoa
2. Tim khoang van 1,
3. Trén man c6 may van sang cua A,
4. Néu nguon phat ra hai buc xa A, = 0,5 um va 1, = 0,7 pum.
duge may vach den?

o

xa thi khoang van i va s6 van sang tang hay giam?
Giai

—

Trén man thay

- Giv nguyén nguon S phat ra A, gitd nguyén vi tri hai guong, thu dich man ra

~Gia su S du cho ta hai anh S, qua G, va S, qua G, chum phan xa tir guong tha nhat

o trong vung xG,INO, chum phan xa tu guong tha hai ¢ trong vung yG,IM...
Vay vung co tiét dién la M IN, la truong giao thoa, cac goc ¢6 danh dau trén

hinh vé déu bang nhau va bang a.
Vay a = S;8, = 2dsinua, do bé nén a = 2da

D =10 =IHI + 10 = dcosa + [; do « bé
Nénd =d + /. Thay s6, ta duge a = 2.10°7 (m)

D=2um)
s ki 2 = 0830 i)
a

3. D0 rong cua hé van M N, = 2/tana

271



6.10 "(m)
3.10 " (m)

do « bé nén M N, = 2/u
OM, = ON
Toa do van sang la: x = ki
S6 van sang suy tu bat dang thuc keép sau
-ON, < x = ki < OM
Thay sé, ta ¢c6 -3 2 0,5k < 3
-6<k<6
Co tat ca 13 van sang.

4. Néu nguon phat ra hai buc xa 7, 7,
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Ta c6 i; = 0,5 (mm), i, = 0,7 (mm)
Néu tai x c6 vach den trung cua hai hé van thi
) i1 ¢ il
X=(2m+ 1)— =2m, + 1) =
l) 2

4

2m,

1 +_} L i
2m, +1

- . (1)
1, 5
Phuong trinh (1) ¢6 nghiém, nén trén man sé cé vach den trung.
Ki hiéu i la khoang cach hai vach den trung thi
i = BSCNI(i,, 1) = 3,56 (mm)

1"

I
Toa do vach den trung la x = (2m + 115 = 1,75(2m + 1)

S6 vach den trung duoc suy tu bat dang thuce kép sau:
1
-ON, < x=(2m + 11-2— < OM,

Thay s6 -3 = 1,75(2m + 1) < 3
-3<2m+1<3
-122m+1<1
-1<m«<0

Co 2 vach den trung

. Khi git nguyén S va hai guong thi 2, a déu khong doi, di chuyén man thi D

thay doi.

o s AT y i i ) . _y
- V6i1 =2 -——, khi dich man ra xa thi / tang lén, nén 1 tang.
a

- Do rong cua hé van M N, = L.« thi [ tang thi M,N, tang. D¢ tim xem, so

- - . e » 5 - i\."IHN'.I
van sé tang hay giam, ta xét hamson = "=
i
lus ac | au 1
Ry = Ml WL e R R
- 1 t + (
A A ( Aog,
a l

Khi [ tang thi mau so cua biéu thic cuéi giam nén, m tang lén:
Vay s6 van c6 chi¢u hudng tang len.



6.10. (Lucng lang Kinh)

Luong lang kinh gom hai lang S,

kint giong het nhau duge dan

camg dav nha mot loai nhua S & I(

trorg suot. ¢o chiét suat bang . 4 T

cant suat lang kinh Sy

Ch¢ Ay = A = A = 10? (rad). 2
=N, =N = 1.5 Hinh 6.10

Ngion S phat ra ba buae xa 4, = 0,4 um, A, = 0,5 um

2+ = 0.6 um. Bo qua chiéu day cua lang kinh

S ereh day lang kinh mot doan d = 0.5 (m), man cach hai nguon mot doan D = 2 ).
1. Tres man co may vach cue dai trung.
2. Lui S ra xa dan, khoang van 1 va s6 van tang hay giam.

Giai

1. Khaang cach S,S, = a = 2SS, = 2dA-1)

Th:y so ta duge: a = 2.0,5.10°.0,5=0,5.10 -

a=>5(mm)
D 2

Cac khoang van: i, = 4, — =04.10°—"— =0,16.10"°
a 29.10°

1, = 0,20 (mm)
1, = 0,24 (mm)
Kh)ang cach hai cuc dai trung la i1, thi:
1 = BSCNN(,, 15, 13) = 2,4 (mm)
OM, = ON, = /tanD =ltanA(n - 1) =/. A(n -1)
vii (=D-d=15 A =10%n-1=0,5 thi
OM, = ON, = 1,5.10%.0,5 = 0,75.10"% (m) = 7,5 (mm)
- ON, < x = ki < OM,
- 7,5 <24k <7,5. Do k nguyén, nén -3 <k <3.
Cétat ca 7 vach cuc dai trung.
2 Kinicu d 1a khoang cach tir S dén lang kinh / 1a khoang cdach ti man dén

laig kinh.
L Md+0) A d-!
2dAn -1 2Am-1) d
T . (1 + —l—] Khi d tang thi khoang van i giam.
2A(n-1) \ d

DcM, N, khong doi S dich chuyén nén sé van sé tang lén.
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6.11. (Luong thau kinh loai 1)

Trong hinh 6.11, thau kinh
duge cuc doi thanh hai nua
bang nhau, roi tach ra, sao cho
hai quang tam cdch nhau mot

doan a, = 1 (mm). Nguon sding
S phat ra buc xa don sic, dat Hinh 6.11
ngoai tiéu dién, cho ta hai anh that S;, S.. Néu cho khe 0,0, thi phia sau,
hai anh that la hai nguon két hop. Trén man c6 hé van giao thoa trong vung
M,N,.

1. Cho f = 20 em, nguén S cach mat phang hai thau kinh mot doan d = 60 cm.

Man cach luong thau kinh mot doan / = 180 em, 4 = 0,6 um. Tim khoang van 1.

2. Trén man co may van sang?

3. Néu thu hep khoang cach a,. vi tri nguon S, thau kinh va man van nhu cu

thi, s6 van sang tang hay giam.

Giai
Ki hiéu d’ la khoang cach tir hai anh S,, S, dén mat phang thau kinh,
d'= Eq_f_f = 30 (cm).
Khoang cach a gitra hai nguon két hop S;S, duge suy tu hal tam gidc can
S0,0,va SS,;S..

d

= d' d - Thay d = 60, d" =90, a, = 1 (mm)
a, d

thia =15 (mm)
Khoang cach tir hai nguon dén man quan sat la

D=1!-d"=15(m)
D 1.5 _{
Khoang vanila: i=2  =06.10" 5 =0.6.10
.

1= 0.6 (mm)

2. MyN,, cang duge suy tu hai tam giac dong dang SO,0, va SM,N,,.
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MN, d+!
0,02 d
Thay d = 60 (cm)
[ =180 (cm)
0,0, =1 (mm)
ta co: M.N,, = 4(mm)
S6 van sang co duge tir biéu thie cua toa do van sang: x = ki, khi M chay tu
M, dén N,, thi:



ON, < x < OM

-2 < 0,6k < 2 Do k nguyén nén

3<sk<3
Co 7 van sang
- ’ § : . . = & Y d +d’
3 Ta viér biéu thae cua i va cua MiN,, theo thong so a, véi a = a,, 1
C
: _ D Dd
" a a (d+d)
M,N, = a,,. i+4
d
Gia su do rong cua hé van gap n lan khoang van, thi
: M N, 1 [+d’ ©.Dd
I — = di - E —— SASNITS
1 d a(d+d")
L+ did +d) , . ) S i ' e TR -
n=a v i Do [, d, d, D, » khong déi nén khi a, giam di thi so van
Ad”

s6 chieu hugng giam rat nhanh.
6.12. (Ludong thau kinh loai 2)

Ludng thau kinh trong hinh 6.12 duge tao ra nhu sau: cua déi mot thau kinh
hot tu thanh hai nua giong nhau, réi mai bét di moi nda mét khoang h tinh
t quang tam. Sau do dan hai nua non nay lai nho mot loai nhua trong suot
co chiet suat bang chiét suat cua cua thau kinh. Khi dé ta lai ¢6 hai thau
kinh phan biét ¢6 quang truc chinh song song, cach nhau mot doan 2h.
Hai anh ao cua nguon S qua luong
thau kinh nay cho ta hai ngudn
két hop. Phia sau thau kinh vung
M. IN, la truong giao thoa.

1. Cho biéet f =20 em, SI =d = 10
cm, 0,0, = 2h = (mm)
Khoang cach tu luong thau kinh
dén man la 1,8 (m)

Tim khoang van i, néu nguon phat Hinh 6.12
ra anh sang don sdc A, = 0,6 (um)

2. Trén man c¢6 may vach cuc dai trung néu nguon phat ra ba buc xa
Ay =06 um, A, = 0,5 (um), A3 = 0,48 (um).

3. Ta quan sat thay may vach den trén man?

4. Lui dan man quan sat ra xa, s6 cuc dai cia moéi bice xa tang hay giam (so van
sang cuc dai).
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Giai

1. Xac dinh a: d’ = B, - = -20 (cm)
'
Tu cap tam giac can dong dang SS,S. va S0O,0., ta suy ra:
S,S, d]-d
00, d

Thay |d’| = 20,d = 10, 0,0, = 1 (mm), ta cé: a = 2 (mm)
* Xdc dinh D: T hinh ve, D = |d'| +7/=2(m)

1 _— - D
* Khoang van i, = »,. — = 0,60 (mm)
a
. )
I'_: = }._». [ = 0.5(] lll]!Tl)
a
. 1
1y = Ag. ) = 0,48 (mm)
a

Gia su 1 la khoang cach gita hai vach cuc dai trung (cua ba buc xa), thi
i = BSCNN (iy. iy, iy), i = 12 (mm)
Toa d¢ cuc dai trung la x = ki

) L Lo [ .
Do rong cua hé van la M, N, = a. XT =9%a = 18 (mm)

Tim s6 vach cuc dai trung dua va bat dang thuc kép sau day:
- ON, < x = ki < OM,,
-9<12k <9
chi ¢6 mot gia tri k = 0 thoa man
Vay chi ¢6 mot vach cuc dai trung, dé la van trong tam.
3. Néu c6 mot vach den trung cua ba cuc tiéu thuge ba bire xa thi

X= (2“]1 + ]]l—}— = [2!]11 4 ]Il—" =(2m, + 1]!';'
2 2 2

hay (2my; + 1A, = (2my + DA, = (2my + 1Ay (1)
ngay phuong trinh dau da vo nghiém vi:
(2m, + 1).0,€ = (2m, + 1)0,5
6(2in; + 1) = 5(2m- + 1)
V& trai la sé chdn, vé phai la so lé, khong thé bang nhau duoc
Vay: Khong thay vach den nao trén man.
Chu y: Chi thay duoc vach den trung, ngoai ra vach den cua bue xaonay ~c 1
chiéu sang bdi anh sdng trung binh cua nhing bue xa khac, nen khong tha.
hét dugce cac vach den cua tung buc xu
4. Khi lui man ra xa thi / thay doi, moi dai luong khac nhu 7, a, [d'| deu
khong doi
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D _.{+(]

Ta ¢o = A = A
a a
MXu=za j Néu buce tranh giao thoa rong bang n khoang van thi:
(
M N, [ _l+d
b= L za—, A
{ d’ a
G 2. 1 & 3
Al Led] oAl ]
il

Khi / tang thl mau s6 cua n giam, n tang lén s6 van sang cua moi bue xa co
chicu huong tang.

Chua v: Do n co thé khong la s6 nguyén khi n tang duge mot don vi thi so
van moi tang, thi du n chi tang w 10 dén 10,9, thi s6 van van chua tang

duge mot don vi. # o
6.13. (Guong Loyd) ‘ M,
Guong Loyd gom:
* Nguon sang S dat trudc S d 5 Mix)
guong va cach mat phang N v
cua guong mot doan mot ..'.'.-I ....... pyn - R 0
doan SP. rat nho.

* Guong phang AB Hinh 6.13
* Man quan sat dat vuéng géc vdi guong phang va song song vdi so, véi S’ la
anh a0 cua S qua guong phang.
a) Hay chi ra truong giao thoa.
b) Xay dung cong thuae tinh khoang van va toa do van sang van 101
¢) Neu SH = 1 (tmm), HA = 20 em, AB = 1(m), » = 0,6 (um), BO = 80 cm. llay

xac dinh:
- Khoang van i
- SO van sang trén man
- S0 vach den trén man

B
-

Gi

a) U diau co séng danh song phan xa la

d6 c6 giao thoa.

Q

Vay trygng giao thoa la:
- Viing co tiet dien xABy (trong khong gian)
- Ten man, do rong cua hé van la M,N,,.
b) Ki hiéu S la anh ao cua S qua guong. S va S’ la hai nguon két hop phat ra

hai song nguoe pha nhau. Song phat ra tai nguon la:
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Us = asinomt
Uy —asinot
Séng tai M, do hai nguon truyén dén cé phuong trinh la

. 2n
asin(ot - —d,)
A

u,

, 2n
u, = —asin(ot - —d,)
A

Trong dé d, la téng duong di SI + IM = S'M
Séng tong hop tai M la

" 2n Y 2n
u=u; +u = alsin(ot - —}—-dlj - sinot — - d,)]

. n
0= 235111}E (d, — d).cos[wt - 3 (d; + dy)l

Dé tim vi tri van sang, van téi va biéu thue tinh khoang van, tachu v den
thanh phan bién do, nhu sau:
Diém M sé la van sang néu

sin—;{dz -dy)=1

hay sin;(dz - d;) = +1 = sin(2m + 1)%

d, -d, =(2m + 1)% (1)
Trong sach gido khoa vat li 12, ta da bién déi duge
d.‘: - dI - E- X (2)
D
Tu (1), (2) ta suy ra: Toa d) van sang.
X =(2m + 1)ELE (3)
2a

Tuong tu, toa do van téi, ung véi

sin%(clg - d;) =0 = sinkn

hﬂy d-_g = dl = kA

Chu y dén (2), ta c6: x = k%)- (4)
Khoang van i duoge tinh tir (3) hoac (4). Thi du, 14y tir (4)
i:)\:k—xk_l‘—-l-(illz—(11:~l)1LE :A—D-

a a a
Vay i= 1;2 (5)
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(3, (4. (H) la cac biéu thie can tim
C‘hu v rang. cong thice tinh khoang van thong nhat vdi cong thice o moi thiét
b1 gi10 thoa khac.
Rieng toa do van sang, van toi c6 cong thiue hoi khae vai cace thiét bi con lai
)l a=28H =210 "(m)
D =HO-=2(m)

wD 1

I = 0,6.10"5 70" =0,6.10 " (m)

I

a
) Har mép cua hé van la M, N, vdi

OM, = S’'H Ai.)_ =9 (mm)
AH

ON;,, = 8'H =
BH

"

— (mm)
3
So van sang duge suy tu x = (2m + l)é khi ta cho x bién déi tir ON, dén

OM,, thu: j >(2m + 1)0,3 <9

2,22 <2m+1<30,do2m + 1 la sé lé
nén 3<2m+1<29
l1<mc<14
Tat ca ¢6 14 van sang
) So vach den dugc suy tu toa do vach den
ON, < x = ki < OM,,
2

' <06k <9
1.11 2k <15
2<k<15

Co6 tat ca 14 van toi.
6.14. Chuing minh rang, trong thi nghiém vdi té bao quang dién, khi

uak < uy < 0 thl dong quang dién triét tiéu ta c6 hé thuc

m Vﬁﬂfi‘- = el,

2
Trong dé e = -1,6.10"" (C)
u, = upg <0
Giai

Bat dau tu uyk = u, thi khong ¢6 mot quang dién tir nao di vao anot de tao
nén dong quang dién. Dung dinh li dong nang cho quang di¢n tu co dong
nang ban dau cuc dai (la dién td dén duge anét véi van toc cuoi bang 0. sau

d6 quay veé catot) ta co:
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mv’
2

2

Vay --—éﬂ'”’- = eUxg

= (VK — VA) = —eUpk

Chu y: Mot so bai tap cac thay qui udc e va uy, la cai gia tri tuyet doéi cus
dién tich électron va u,k.

6.15. Chung minh rang, néu mot tam kim loai dat ¢d lap, cé gidi han quang dién |3

Ao, khi chiéu vao mot buc xa ¢6 » < A, thi sé dat mot dién thé cuc dai V,
tinh V.. theo 2. ), va cai hiang so vat li h, ¢, m, e.

Giai
Tam kim loai dat ¢6 lap la tam kim loai khong lién vdi bén ngoai boi hicn
tuong huong ung tinh dién.
Khi duge chiéu sang, né mat dan dién tu nén tich dién duong.
Khi da tich dién duong thi ¢6 mot qua trinh nguge lai, né hat mot so
électron quang dién tro vé.
Cho dén lic ¢6 can bang dong; C6 bao nhiéu quang dién tu duge ban ra do
tac dung cua anh sang thi c6 bay nhiéu tré vé tam kim loai do lue hut dién
truong; thi dién thé kim loai khong tang nira va dat gia tri cuc dai.
bé tim V,,,, ta ap dung dinh li dong nang cho quang dién tu c6 dong nang
ban dau cuc dai. Dién tir nay c6 thé ban ra xa vo6 cung vdi van toc cudi d vo
cung bang 0, (sau dé quay vé tam kim loai)

mv’

0- QL“L"_ =q (Vmax - v:)

2
Lay V, =0,q=e=—|el.tac6: %’Ml = le|V, .

mv’ 1

Thay — z’— tu cong thie Anhxtanh, ta duge: V. = —

6.16. (Quang dién tif chuyén déng trong dién truogng déu)

1. Chiéu vao catét mot biic xa c¢6 bude séng A =

Gia st hai cuc cua té bao quang dién la hai tam phang song song, doi di¢n
nhau, catot ¢6 gidgi han quang dién la .

A e -
E“, dong quang dién sé triét
tiéu khi upk < -2,275 (V). Tim.

a) A, Agy

b) Van toc ban dau cuc dai cua quang dién tu.

2. Pat vao té bao mot hiéu dién thé khong déi uyk = 4,55 V. Khoang cach giua
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a) Tim gia tor cua quang dién t, khi chuyén dong? (cho rang dién truong do

u o, gay ro la dien truong déu). Vi sao ta bo qua gia toc trong truong khi

tinh toan.

b) Chum anh sang kich thich chiéu vao tam O cua catot. Hay cho biét:

«) Qui dao cua dién tu ¢6 dang nhu thé nao.

(30 Tim ban kinh vung trén anot ma dién tu dap vao?

Giai
- hC hC mv’
lL.alTaco — - — = — = elJ,

) A 2

- : l, ~h - hC

Thay A = Jtaco — =ely, Ay = —

2 e ell,

Thay e = -1,6.10 " ou, = -2,275, ta co:

’.=5.46.10 " (m), A =

2.73.10 " (m)

4.10" mv/s*

b) e . el
2
o _ f2eU, _ [2.16.10"2,275
LImnAx \I m a \’ 9.110 31
Vome = 1,08 .10° (m/s) = 0,894.10° (mV/s)
§ o= gk _eU  16.10"4,55
T m T omd  9110Y7210% T

Thuc ra, quang dién tu chiu tdc dung cua hai luc la luc dién va trong luc. Hai
gia toc tuong ung la gia toc a = 4.10" (m/s?) va gia toc rei tu do. Do a rat lon
SO VUi g, nén trong tinh todn ta bo qua g.

b) Dudi tac dung cua anh sang, cdc dién td bdn ra tu O ¢6 van toc ban dau v,

vl 0 < v,

< Vimae Va goc ban d khdc nhau. Mo1 dién tir dén anot vai mot

diém roi khac nhau. Cdc qui dao déu la cac parabol. Tam xa cua qui duo

(tinh tu O’ la khac nhau. 0 < S < S,,...

Chung roi vao moi dién trén mot mat

tron duy nhat c6 ban kinh R = S,

Dién tu c6 tam xa cuc dai la dién

td dat hai tiéu chuan sau:

e V] = vllm,“‘

— ban ra theo phuong song song véi hai ban

K

A

+FFFFFFF T+ T
0:
Hinh 6.16

cuc. Lien hé vdi cong thue tinh tam xa cua
chuyén dong ném ngang trong co hoc, ta cé:

.
Al 2d
h:n.m = Vimax'l = Vomax J—-—

a
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Thay v = 0.8.10° d = 2.10% a = 4.10", ta duoc.

R = S;.ax = 0,894 (cm)
6.17. (Quang dién tif chuyén dong trong dién truong ham do u,k gay ra)

Hai cuc cua té bao quang dién c6 dang la hai mat phang song song doi diéen,
trong khoang hai cuc ¢6 mot dién trugng déu. Catot ¢6 gidgi han quang dién
la A,. Dong quang dién triét tiéu khi u,x < -4,55 (V).
Khoang cach gitra hai cuc la d = 2 (cm); Buc xa néi trén duge chiéu vao tam
O cua catot. Dat vao mot thé hiéu upyk = -9,1 (V). Hoi.

a) Cac quang dién tif co thé roi xa catdot mot khoang 1én nhat 1a bao nhiéu?

b) Cac quang dién tu chuyén dong theo qui dao nhu thé nao? Viet phuong trinh
qui dao theo van téc ban dau v, va géc ban a cua moi dien tur.

¢) Tim ban kinh mat tron trén catét ma dién tu roi vé do khong dén duge anot).

Giai y
i . s - " A
a) Dién tu ro1 xa catot mot doan g L e e g e e

I6n nhat phai la dién tu dat ° 1 2 O
hai tiéu chuan sau: E

- Ud v
o (-'0 Vi = Vimax

( P >
- Ban ra theo phuong vuéng | ary o
B K -
goc vdi catot. F++++40F++++++
Gia su dién tu wnay 'I‘O'l xa catot mot Hinh 6.17
doan h cong cua dién truong bing
bién thién déng nang:
U
Cong: A =qEh = H!-j—l.h (1)
Bién thién dong nang:
2
;3W¢,=0-'—"v;2'”ﬂ——|e||llh| (2)
Tir(llvé{:&}tacdhzd-u--“—[ — Ei— =1 (cm)
Uik |

b) Bo qua gia téc roi tu do, dién tu chiu tac dung cua luc dién truong khong doi.

= 2 lelU
c6 gia toc a ngude chiéu dién véi do lon a = —ei-a

m
Thayu=91, le|l =1,6.10", m=9,110",d=210%tacoa = 8.10" m/s*.
Quang dién tir tham gia hai chuyén déng thiang doc lap nhau
Theo phuong ngang Ox, a, = 0

V_\ — V”

X = vyt.cosa (3)
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Theo phuong Oy, a, = —a, do vects a ngudge chiéu

Vai Ov, nén: v, = v,sinu — at
at’
Y = (Voginadt — (4)
2
Khu t trong cap phuong trinh (3) (4) ta cé:
' a } )
y = | x” + (tanu)x (5)

2vicos’u |

Do co v « khae nhau nén moi quang dién tu ¢6 mot qui dao, 6 mot tam xa.
Do co tam xa khac nhau nén ching roi vao cac diém khac nhau trén catot.
Cac diém roi nam trong mat tron c6 ban kinh bang tam xa cuc dai cua
quang dién tu.
Tam xa cua dién tu bat ki la S = YaSinicn

a
(suy tir cong thie tam xa trong chuyén dong ném xién, thay g boi a)

Cuc dai tam xa ung voi v, = Vg, Va a = 45"

Vfl}’ R= Sllld?{ = \:I:u (6)
a
" ¢ lelu , .
hay v, = 2 lel lu,l, a= el , ta co
m md
2 d d|u
R =8 = 2 el luyl. - =_‘u+=d
m leluae] 2 |usk
R =2(em)
Sa e ) < 13, G = . 2 3 '[2'9[1
Chu y: Da co a = 810 ¢6 thé tinh luén v,,., tu cong thuc: v, = Vl-- :
m

thay luon vao (6) ta cang ¢6 dap s6 d = 2 (em)
6.18. (Dong bao hoa — Hiéu suat lugng tu)
Chiéu vao té bao quang dién mot chum bie xa ¢6 buée song 2. = 0,2 (yun), cuong do
dong quang dién bao hoa la 1 = 0,001 (A). Biét hiéu suat luong tu la H = 6,002
a) Tinh cong suat P
b) C6 thé tim duge cuong dé anh sang kich thich hay khong? Giai thich?
Gi
a) Ki hiéu n, 1a s6 hat photon dap vao catot trong 1 giay, € la nang luong cua 1
photon thi cong suat cua chum sang kich thich la:
Psogs n.,E_g (1)
2
Ki hiéu n la sé6 quang dién ta duge bdn ra khoi catét trong 1 giay, cuong do
dong bao hoa la:i=nlel

i

=+
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n

Hiéu suat luong tu ¢6 hé thuc H = — (2)
n,
n 1
Tu (2)tacé ny= — = ——. Hay n, vao (1) ta duoc:
H - Hd '
P-= hC . - 1hC._ thay so:

» He ~ Hile
P DB ARY. . e
210°2107.1610""

b) Khéong thé tim duge cuong do cua danh sang kich thich, vi cuong do nay dac
trung cho chum sang tai méi diém cua catét. Ta chua biét hinh dang cua
chum sang tdi1, kich thude, hinh dang cua catét nén khong tinh duoe cuong
do. Va chang cong suat la dai lugng xac dinh, don tri, dac trung cho chum
sang. Trong thi nghiém cua sach gidao khoa cing khong hé dé cap dén cuong

do anh sang kich thich.
Thuc chat cua dinh luat quang dién tha 2 1a khi 2 < 2, thi cuong do dong bao
hoa ti 1é thuan vdi cong suat anh sang kich thich.

6.19. Chiéu bic xa c6 budge séng A vao kim loai c¢6 gidi han quang dien 7 . voi

A= —5-f.... Cho cac quang dién tud di vao tu truong deu va khong doi. theo

phuong ban dau c¢é van toc v, vuong géc vai duong cam ung cua tu truong deu

a) Giai thich vi sao qui dao cua quang dién tu la qui dao tron.

b) Cac quang dién tu ¢6 van toc v, véi 0 < v, 2 v,,,... Hoi quang dién tu nao co
qui dao 16n nhat?

¢) Quang dién td nao ¢é chu ki cia chuyén dong tron ldn nhat?

d) Cho B = 1,1375.10 * (T), ban kinh cuc dai cua qui dao tron la r = 1 (em). Tinh 2”

Giai

a) Khi di vao tu truong, quang dién tu chiu tdac dung cua luc Lorentz; Do luc nay
luén vuong géc véi van toc nén né khong sinh cong. Do lue khong sinh cong
nén, theo dinh li déng nang, do Ién cua van toc khong doi, do do lue hudng
tam cung khong do6i. Quang dién tu chiu tac dung cua luc hudng tam khong
do1, v khong déi, nén né chuyén dong tron déu.

b) Bo qua tac dung cua trong luc, luc duy nhat la lue Lorentz, dong vai tro luc
hudng tam.

le | v, Bsin90" = mv,
r
r= ..lr_}. \l"] {1}
eB
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Ban «inh qui dao tron cua cac quang dién tu t1 lé thuan véi van toe ban dau v, .
¢ : 21m
) Chu ki T = ,thay rtu(l),taduge T = —— (2)
v ‘E|B
Céng thue 2 chung to, cac quang dién tu chuyén déng tron déu theo cung
mot chu ki

d) Tu cong thue 1), ta suy ra

e BB B
Vs 2 . thay so
m
v _J' '.'P. « "'T" } .\. 2 1
e 1,6.1C : 1.1.51_0._1__[ . 1_0_ - 210
91.10™
s B hC )
I'v cong thiae Anhxtanh h_( - ] P . -
. . 2
—_ : (' :
Va7 I.’r_ thi h, g = .
,'.p 'lf,l 2 B
hC
/ —
A

- . 6.625.10 ".3.10"
Thayed b e el
' 291.10 " 4.10°
Dap so: 7 = 0,273 (um)
6.20. Mot tam kim loar co gigi han quang dién la 4, = 0,4 (um), duge chiéu sdang

=0,273.10°°

bor mot chum sang, ¢o bude somg ~ = 0,2 (um)

a) Tam kim loar co lap, hay xac dinh dién thé cuc dai V.. cua no? Dién the
nay co phu thuoc vao cong suat chum sang hay khong?

b) Néu ta noi tam trén vdi dat qua mot dién-tré R = 1 (M) thi cuong do dong

dién qua dién tra sé la I, = —-;—"{"‘— (trong d6 V.. la dién thé tinh duve ta

cau a). ['hat biéu nay dung hay sai? Giai thich?
Giai
a) Xem phan ching minh ¢ bai tap mau, ta da cé6
N 1 "rhC hC| hC.x,-2)

Max = |0 = l}\.”
Thay so: V.. = 3,105 (V)
Dien the nay khong phu thude vao cong suat cua chum sang kich thich.
\' 1 [hC hC

L A }

\ 1)

b' Cong thuc /., = —=* —_— - —] (1) la sai:
A

R eR

1(hC_hC
ML Ak,

Cach giai thu 1: Cong thde V5 = } chi ding khi tam kim loai
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co lap 6 day n6 duoe noi dat qua mot dién trg, nén khong thé dung duge de
tinh I, ..

Cach giai thu 2: Gia su c6 dong dién I, thl no sinh ra mot cong suat P = R[°
Theo dinh luat bao toan nang lugng, cong suat nay phai lay tu cong suat cua chun
sang P,. O day 1, lai khong phu thujc vao P, nhu da thiy ¢ cau a.

Chu y: Néu cong thue (1) ding thi ta ¢6 thé 6 mot dong co vinh cuu loai 1.

6.21. Pin quang dién dung chat ban dan CuO va A
Cu nguyén chat nhu hinh 6.21. Cho biét é—‘/
gidgi han quang dién trong cua CuO la i, Au A K
anh sang kich thich ¢6 bu6ce séng A < A,. CuO| v v V¥ R
Tim biéu thic cua suat dién dong pin Cu \i\\‘iﬁ\\\‘&k}{
quang dién nay?
Giai Hinh 6.21]
— Do 4 < &, nén cac dién tu tu do duge giai phong chung chuyen dong nhict

trong CuO.

— Do mat tiép xac gida Cu va CuO la l6n van, chi c6 cic electron khuéeh tan
theo chiéu tir CuO sang Cu, nén Cu tich dien am, CuO tich dicn duong.

- Giua CuO va Cu xuat hién mot hiéu dién thé uye > 0. Hicu dicn the nay
lam cho mot s6 electron di chuyén nguoc lai tir Cu sang Cu0.

— Khi ¢6 can bang dong: ¢6 bao nhiéu electron tir CuO sang Cu qua ldp van
thi ¢6 bay nhiéu trg vé tir Cu sang CuO do dién truong E hudng tir A sang
K. Khi dé gitra hai cuc ¢6 mét hiéu dién thé xac dinh dé la suat dién dong
Ngay ca electron ¢6 v, = v, cung khong thang duge cong cua dién truong
Dung dinh li dong nang cho quang dién tu nay:

0- lmzi‘ =q(Vy - Vi) = le IU.—\K
Luc nay u,k chinh la suat dién dong.
2 2
P s o Do gy BV pay JC BC o s
o 2 2 AR
. C
Suat dién dong: &= 1 bw— - !‘E
lLr 2

6.22. Cho rang van toc cua electron cua nguyén tu hidro du nho, dé ta ¢o the dung

cac dinh luat sau:
o fe e " c = . ke
—~ Thé nang tuong tac giva hat nhan va électron la: W, = -~ va dong
o

nang cua electron la W, = -;—mv2



1 Hav xace dinh nang luong toan phan cua nguven tu hidro o trang thai co ban,
kht qui dao dung cua electron ¢ trang thai nay lar, =r, = 53.10 ' (m)

- - - : o ) Rh
2 Thua nhan cong thue tinh nang lugng cua trang thai dung E, = - . Hay:

n’

a0 Tinh buge song ngan nhat cua photon trong quang pho vach cua day Lai-man.

by Tinh nang luong lén nhat dé ion héa nguyén tu hidro.

¢) Tinh hang s6 R. Cho h = 6,625.10 " (J.s), dién tich cua electron la
e=-1610 ")

Giai
1. Bo qua tac dung cua trong luc lén electron, luc tac dung Ien electron la luc

dien, lue nay dong vai tro luc huong tam.
mv’ ke

r‘ 1."
Tu do, dong nang cua electron la
: mv’ ke’
W, = = — (1)
2 2r
Nang luong toan phan cua nguyen tu hidro (ta quan goi la nang lugng cua
electron)

2
[;_\x,+w,_-h_‘2 ke” _ _ke’
r or 2r
O trang thai co ban, thay r, = r,, (qui dao)
L 9.10".2,56.10 **
taco K,z -——— " ——
253.10"
2. a) Photon ¢o nang luong lén nhat (trong day Laiman) la photon do nguyen tu

hidro phat ra, khi electron cua n6 chuyén tirr,, = cdénr, = r,.

-2.1736.10 " (J) = -13,58 (eV)

L. =E, - E| =-E,
Vay R = 11(:'—
_I‘JI
6, 10 ".3.10"
Panin = ool —1—;0- =9,1438.20 ° (m) = 0,091438 (um)
2,1736.10 "

b) Ton héa nguyén tu hidro la cung cap cho hidro mét cong A dé dua electron
cua no ra xa vo cung. Dang tong quat la A = E, - E, = -E,. Nang lugng lén
nhat, khi ~E,, cuc dai tic la —=E;. D6 la nang lugng ion héa nguyén tua hidro
¢ trang thai co ban:

Ay = -E, = 2,1736.10 " (J) = 13,58 (eV)

c) Trong cong thuc E, = - Efl chon =1 thi E, = -Rh
n’
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R - -E,  21736.10 ™
" h  6625.10"
R =0,3281.10" (s

6.23. X6t nguyen tu hidro ¢ trang thai coban r = r, = 53.10 ' (m). Hay tinh

a) Van toc dai cua electron ¢ qui dao K.

b) Tan so, chu ki cua chuyén dong tron déu.

¢) Cudong do dong dién phan tu, do chuyén dong cua electron trén qui dao Kgiv ra

d) Tu truong do dong dién nay gay ra tai tam cua qui dao tron” Ta si10 khot
khi hidro khong gay ra mot tu truong?

Giai
a) Luc tinh dién déng vai tro luc hudng tam
= mv’ he’
nén e i
r r’

k

mr

Thay lel = 1,6.10", k =9.10° m =9,1.10™*", r = ,3.10 ', ta c6 kétqua
v = 2,186.10" (m/s) '

b) Tan so f =

Suyra v= |9|\/

Y. =6.,563.10" (s)
2nr
1 6
Chuki T = ;- 1,5236.10 ' (s)
¢) Cuong do dong dién phan tu:
Trong mot chu ki ¢6 mot dién tich le | di qua tiét dién cua dong di¢n, viy:
lel
s s lelT
i
Thay lel = 1.6.10 ', f = 6,563.10'" ta c6, cuong do dong dién phan tu
1= 1,06 (mA).
d) Dong dién tron nay gay ra ¢ tam mot tu truong cé do lén
t 2710 7.105.10°

B=2r107= = -
r 5,3.10

B =12,45(T)
Tuy tu truong nay rat 16n nhung do chuyén dong nhiét hon loan, cac dong
dién phan tu dinh huéng 1on xon. Do s6 dong dién phan tu 16n vo ang. nén
trong khoi khi hidro, téng hop cdc tu truong nay bang 0. Khoi :hi hidro
khong gay ra tu truong.
6.24. Xét ba budc séng thudgc ba bic xa trong quang pho vach cua nguver to hidro
la 24y, Ays, 2. Hay tim ra céong thie dé tinh mot budge song khilict buoe

song cua hai bice xa con lai.
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Giai

a) Tiah 2.y, W8 A va 2

- h( " " . . 2 2 hC hC
I'a co _ =(Ey,-En=(Ey-E)+(E;-Ey)= — + —
¢ A3 Aoy
. h( h( s
\.1\. = ) + l
' / /
Pisisidh
Eqy = <52
Ay + A,

b) Tinh 2., tu 7., va A,

- he 5 h(' hC
I co = (K Ep=E Ep-(E,-E)= — -
/. s Ay
. h( h( h('
\i_l_\' =
/ /. /
AL |
T~ _"’: b
e ™
¢) Tinh 2., tir 2., va Ay
h( . a . g hC hC
) :PJ_"_'h!:t!fJ-__EA]}__[EI‘J._E'J}: T [ Ae=Ss
4 Ay A
- -
o /.

3.25. Cho bict nang luong deé ion hoa nguyén tu hidro ¢ trang thai co ban la

A =2.176.10 " .J) va cong thic dé tinh nang lugng cua trang thai dimg cua

; s Rh
hidro la E, = -
n

Trong don = 1,2, 3. R va h la hai hang so vat li. Ilay tim bude song cuu

vach do trong dav Ban-me?

Giai
Cong dé 1on hoa nguvén tu hidro la nang lugng cung cap cho nguyén tu tu
trang thai co ban ¢6 nang lugng E, dén trang thai ¢6 nang lugng E, = 0

A:E,—El-'-‘El (1)
. . . Rh .
Trong cong thic E, =-— thiE, = - —R? (2)
i 2
I - ox: B ~-A ,
Do1 chicu (1) va (2) ta ¢, nang luong trang thai dung E, = — (3)
n’
» ; ' -
Xét photon budge song 7., thi: }l( =E;-E, = ——{E,\T - | —--‘!} l= 2A
h a# |9 ) 38
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Vay Az = w36hc
5A

Thay so. ta duge: Ay = 0,6576 (um)
6.26. Cho biét budc séng cua vach do H, la 0,6563 (um) nang lugng trang th
dung c6 biéu thac E, = - . _
n
1. Tim nang luong cua trang thai cg ban, trang thai kich thich thad nhat v
trang thai kich thich thua 2.
Tim buéc séng dai nhat cua quang phé vach trong hai day Laiman va Pasen.

3. Vach ¢6 bude s6ng ngdn nhat trong day Banme la vach nao? C6 bude séng |

o

bao nhiéu?

Giai
' - \
LR B e B e Bl e 2a (1)
Mgz 9 \ 4 J 36
3 H
Pods A oo g 0 A0 oiendi0
BA.., 5.0,6563.10 "
Nang lugn trang thai co ban, ing véin = 1
E, =- 3 = -A=-21804.10 "G
Nang luong trang thai kich thich dau tién, ing véi n = 2
E, =- -{} = .. = -5,451.107" (J)
2 4
Nang lugng trang thai kich thich tha 2, ing véin = 3
A A _18
E; = —e St & -2,4227.107" (J)

2. Dé tranh sai s6 l6n, ta khong dung cdc két qua da tinh gan dung ¢ cau 1,
giai truc tiép tu gia thiét cua dé ra:
hC A
ras —Ez_Elz_'é - (-A) = 3— (2)
A 4 1

Tu (1), (2) Xy, ta suy ra

Z‘;“_. = ,tr)_i = 27
A, 36 3
Ay = 5 gy = -5-.0,6563.10"‘

27 27
A = 0,1215.10°° (m)
TR WO ) [ S
A, 16 9 144

8]
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Tu (1), (3) ta suy ra:

A, - 5 144 B 20
; 36 7 7
20 . e
Kiyy = top = 1,8751 (um)

3. Vach ¢o buge song ngan nhat trong day Banme la vach: 2,

.h(- =E_—E_,:—Ez=+[£zJ=é (4)
n, 2 \2 4
So sanh (1) va (4) ta co: }_'i'-f- = 3 4= .
- 36 9
5
r.o = —.0,65663 = 0,3646 (um)
9

Vach nay thuoce anh sang tu ngoai, khong thuoc day tu ngoai Laiman, ma
thuoc day Banme. Tuy nhién khi chup anh, vach nay khong chup dugc vi
phim dé chup quang pho do Banme thuc hién, chi ghi duge cac vach trong

vung kha kién.

[I. Cac bai tap trdc nghiém co ban va hay
5.27. Chon phat bieu dung nhat.

a) Hién tuong tan sac chi xay ra véi lang kinh.

b) Hién tuong tan sdc khong xay ra véi ban mat song song.

¢) Hien tudng tan sac khong xay ra vdi thau kinh.

d) Hién tuong tan sic xay ra khi truyén sang qua luéng chat phang.

3.28. Chon phat biéu daung.

a) Quang pho lién tue la mét bang mau cau vong bién doi qua bay mau tu do
den tim.

b) Quang pho lien tue la quang pho gom cac vach mau don sdc, xép sat nhau
dén mue ta khong phan biét duge cac vach.

¢) Ca hai phat biéu A va B déu ding.

d) Ca hai phat biéu A va B cung sai.

3.29. Chon phat biéu sai.

a) Vach quang pho la anh cua khe sang ¢ 161 vao cia 6ng chudn truc, qua
may quang pho: gom hé thau kinh cua 6ng chudn truc, lang kinh va thau
kinh cua buong anh.

b) Vach quang pho la anh cua chium song song don sdac qua hé gom lang kinh
va thau kinh cua luong anh.

¢) Vach quang pho la anh cua chum song song don sidc qua thau kinh hoi tu
cua buong anh.

d) Ca A, B, C déu sai.

291



6.30. Chon phat biéu dung nhat.

a) Quang pho lién tue khong phu thudce nhiét do.

b) Quang pho vach khong phu thudc vao trang thai vat i cua nguon <na o
suat mat do, nhiét do. Ma chi phu thudc vao ban chat cua nguon sang

c) Mot don chat hay mot hon hop cé thé phat ra duge quang pho vach hin
quang pho lién tuc.

d) Ca A, B, C déu la phat béu sai.

6.31. Chon phat biéu ding.

a) Anh sang mat troi la anh sang trang.

b) Quang pho cua dnh sang mat troi la quang pho vach hap thu.

¢) Khi quyén qua dat khong hap thu vach nao cua anh sang mat troi.

d) Quang pho cua anh sang mat troi la quang pho lién tuc, trén do xuat hien
nhiéu vach den do su hap thu cua khi quyén mat troi, nhicu vach hap 1o
¢ vung hong ngoai do su hap thu cua bau khi quyén cua qua dat

6.32. Chon phat biéu dung.

a) Tong hgp bay mau don sic ta duge anh siang trang.

b) Tong hop vo sé anh sang don sdc ta duge anh sang trang

¢) Anh sang tring gom vo s6 anh sang don sic co bude song /. voi
0,4 (pm) < 2 < 0,76 (um).

d) Ca A, B, C déu dung.

6.33. Chon phat biéu dang nhat.

a) Cam giac mau khi ta quan sat trong khong khi, do budc song cua anh
sang tao ra.

b) Cam giac mau do tan s6 cua anh sang tao ra.

c) Ca A va B deu dung.

d) Phat biéu A sai, phat biéu B dung.

6.34. Chon phat biéu dung khi nhan dinh vé mau sac cac vat xung quanh ta:

a) D6 la mau ma cac vat phat ra.

b) Do la mau do phan xa tir anh sang mat troi.

¢) Khi duge anh sang mat trgi chiéu vao vat, vat hap thu mot so mau don
sdc. Cac mau khong hap thu duge, vat sé phat ra xung quanh vdi vai 1o
la nguon séng thu cap.

d) Ca A, B, C déu dung nhung chua day du.

6.35. Nhin vao cac vang dau trén mat nudc ta thay mau sac. Nhan dinh nao s
day dung nhat.

a) Do hién tugng tan sac b) Do hién tugng giao thoa

c) Ca A va B déu ding d) Ca A va B déu sai.

6.36. Chon phat bicu ding khi néi vé anh sang quan sat duge ti mot vién kim cuong.

a) Cac anh sding lung linh nhiéu mau sdc la do kim cuong tu phat ra, nh
mot nguon sang sd cap.

b) Do hién tugng tan sic tu anh sang mat trai
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6.38.

6.39.

6.42.

¢ Do hien tuong phan xa toan phan qua cdc mat bén cia cac 6 tinh thé cua
kim cudng

di Ca B va O mar dung

. Chon phat bicu dung khi néi vé cac dinh luat quang dién.

ar Dinh luat 1 chi ap dung cho kim loai lam catot cua té bao quang dién.

by Dung thuvet song khong giai thich duge dinh luat 2 cua ba dinh luat
quang dién

¢l Khi dinh luat 1 duge thoa man thi cudng do dong quang dién bao hoa t1 l¢
thuan vadi cuong do anh sang kich thich ma khong phu thudéc vao cong
suat cua chum sang kich thich.

d Ca A, B, C déu sai.

Neu trong mot moi truong ta da biét nang lugng cua photon la hf va budc
song /. thi chiét suat tuyét déi cia moi truong dé 1a biéu thic nao sau day:
8ln = U b)n = = cln= g— d) n =cA.

f rf c
Quang pho do den éng ¢ 1dp hoc phat ra la quang phé nao sau day:
a) Quang pho phat xa b) Quang pho lién tuc
¢) Quang pho hap thu d) Quang phé vach phat xa.

. Tai sao ta khong phat hién thay hién tuong tan sic khi quan sat danh sing

mat troi qua lép kinh cua s6? Chon phat biéu sai:

a) Vi ban thuy tinh khéng gay ra hién tugng tdn sac

b) Co tan sac qua ban mat, song cac chum 16 don sidc lai song song vdi nhau,
nen anh cua chung chong lén nhau ¢ vong mac ta thay mau triang

¢) Co tan sac nhung vl mot tia tai ié anh sang tréng, thi cac tia don sic 16 ra o
mat sau cua tam thay tinh & cac diém qua gan nhau, ta khong phan biét duoc

d) Phat biéu B va C déu dang.

Chiéu mot tia sang don sdc vao mat bén cua mot lang kinh cé goéc chiét

quang be, goc tai cang bé. Phat biéu nao sau day la diang.

a) Co the tinh duge géc léch cda cue tiéu, néu biét A, n va géc tdi i

b) Tinh duoe goe léch cue tidu, néu biét géc téi i va goée chiét quang A .

¢) Tinh duge goc léch cye tiéu, néu biét géc A va chiét suat cia lang kinh
do61 vdr méi truong

d) Goc léch cde tia sdng déu bing nhau va bing D = A(n - 1), véi n la
chiét suat cua lang kinh d6i véi méi trudng.

Hién tuong nao sau day khong lién quan truc tiép dén tinh chat lugng tu cua
anh sang’

a) Su tao thanh quang pho phat ra b) Cédc phan (ng quang hoa

¢) Hién tuong huynh quang d) Hién tugng giao thoa.
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6.43.

Hién tuong quang dién ngoai xay ra la do va cham cua cdc photon v i

electron loai nao sau day? Chon nhan dinh dung nhat.

a) Cac electron ¢ mat ngoai kim loai.

b) Céc electron tu do trong mang tinh thé kim loai.

¢) Cac electron vanh héa tri cia cdc nguyén tu kim loai, ¢ mat ngoai cua kim
loai.

d) Ca A, B, C deu ding.

6.44. Chon phat biéu dung.

6.45.

a) Pong nang ban dau cuc dai cua quang dién tu bang cong cua dién truong
ham trong khoang gitra anét va catot

b) Pong nang ban dau cua moi quang dién tu déu nho hon cong cua dicn
truong ham

¢) Pong nang ban dau cua moi quang dién tu c¢6 so tri nho hon hoac bang so tr
cua cong ham cua dién truong, khi dién tu di vé phia anot

d) Ca A, B, C déu sai.

Chon phédt biéu ding, khi néi vé vach den cua su giao thoa gita hai nguon

két hop.

a) Vach den la tap hgp cdc diém ma hiéu duong di tir hal nguon dén cic

diém do6 bang mot s6 lé nua bude séng: d; -~ d;, = (2m + 1) 5"

b) Vach den la tap hop cdc diém ma hai s6ng két hop tai d6 nguge pha nhau
va c6 bién do bang nhau.

¢) Vach den la tap hgp cac diém c6 hiéu s6 pha la +n

d) Ca A, B, C déu dung.

6.46. Chon nhan dinh ding

a) Tia cuc tim la tia tim di€m hinh, ¢6 buéc séng nhé nhat ¢ phan tim cua
anh sang nhin thay

b) Tia cuc tim biéu hién tinh chéat séng manh hon cac anh sang nhin thay

¢) Tia cuc tim la buc xa khong nhin thay c6 tan sé lén hon tan so cua anl
sang nhin thay

d) Ca A, B, C déu dung.

6.47. Chon phat biéu sai.
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a) Cuong do dong quang dién bao hoa ti lé thuan véi cudng do anh sdang kick
thich, vi cuong do anh sang dugc do bang so6 nang lugng ma cac photor
mang dén catét trong mot don vi thaoi gian

b) Cuong do dong quang dién phu thudc vao hiéu dién thé usg, vao cong sui!
cua chum sang kich thich, vao bude séng cua anh sang kich thich va ba:
chat cua kim loai lam catot

¢) Dong quang dién khong tuan theo dinh luat Om

d) Trong ba phat biéu trén c6 mét phat biéu sai.



6.48.

6.49.

6.50.

6.51.

6.52.

6.53.

Chon phat bicu ding khi néi vé cong thue hf = A + 1_112\

a) v la van toc ban dau cua quang dién tu

b) v la van toe cua quang dién tu khi dén anot

¢l v la van toc ban dau cuc dai cua quang dién tu, ngay luc roi khoi catot

d) A. C dung, B la phat biéu sai.

Hien tuong quang hoc duge su dung lam nguyén tdc hoat dong cho may phan

tich quang pho. Chon phat biéu dung nhat.

a) Hién tuong khuc xa b) Hién tugng tan sac

¢) Hién tuong nhiéu xa d) Ca ba hién tugng A, B, C.

Trang thai dung la trang thai nao sau day

a) Trang thai ma nguyén tu dimg, khong chuyén dong

b) Trang thai ma nguyén tu c¢6 nang lugng hoan toan xdac dinh, khong thay
doi theo thoi gian

¢) Trang thai ma electron c6 nang luong xac dinh

d) Ca A, B, C déu ding.

Chon phat biéu sai, khi néi ve tia X

a) Dung tia X dé kham bénh la nho tia X ¢6 tinh chat dam xuyén

b) Dung tia X dé kham bénh la nho tia X ¢6 tdac dung phat quang, va tac
dung lén phim anh

¢) Dung tia X dé kham bénh 1a nho tia X ¢6 tdac dung sinh hoc

d) Tac dung ion héa cua tia X duge ing dung trong qua trinh diéu tri bénh.

Mot nguyén tu hidro ma dién ti cia né dang ¢ quy dao dimg N. Phat biéu

nao sau day la ding nhat.

a) Nguyén ti nay c¢6 kha nang phat ra duge 6 bic xa c6 bude séng Ay, Ay,
Aare Az Ay Ay

b) Chi phat ra duge mét biac xa Ay

¢) Chi phat ra duoc hai buc xa

d) Phat ra duge nhiéu nhat la 3 bue xa.

Trong thi nghiém giao thoa khe Young, ta dang c¢6 hé van cia ngudn don sic S.

Khi thay khong khi bdi nude, c6 chiét suat n = % thi phat biéu nao sau day
la dung.

a) Hé van khong thay doi gi b) Khoang van 1 tang i;— lan

¢) Khoang van i giam 45 lan

d) Van trung tam dich m¢t doan x, = a(n - !)
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6.54. Quang pho vach cua tia X do mét 6ng phat tia X phat ra phu thude vao yeu
to nao sau day:
a) Hiéu dién thé U,k
b) Ban chat cua kim loai lam déi am cuc
c¢) Ca A va B mdi dung
d) Phu thuéc vao ca cau tao hat nhan cua kim loai lam déi am cuc.
6.55. Phat biéu nao sau day la ding nhat.
a) Van téc anh sdang luén bing ¢ = 3.10° m/s
b) Van téc anh sang chi phu thugc vao méi truong
¢) Van téc anh sang chi phu thudc vao tan sé cua photon
d) Van toc anh sang phu thuge vao ca mai truong va tan so cua photon.
6.56. Chi ra phat biéu sai
a) Anh sdang don sdc la 4nh sdang c6 mot tan s6 xac dinh
b) Tia té1 lang kinh c6 mau nao, khic xa ra sau lang kinh ¢6 mau doé thi tia
téi la anh sang don sdc
¢) Chum téi lang kinh la chum song song, chum khiic xa van song song thi
chum sdng nay la don séc
d) Mot chum sdang dé chiang han, khéng nhat thiét chi la anh sang don sac.
6.57. Nang lugng ion héa nguyén tu hidro ¢ trang thai co ban la:
a) Nang luong E,, khi n lén v6 cung
b) Nang luong E,, khi nguyén tu ¢ trang thai co ban
¢) Bang nang lugng cuc dai cua photon thuéc day Laiman
d) Bang nang luong cua photon c6 buéc séng dai nhat trong day Laiman.
6.58. Khi ban vé mau Bo, phat biéu nao sau day la sai:
a) Dung mau Bo giai thich duge su tao thanh quang phé vach cua nguyén to hidro
b) Cé thé giai thich ding su tao thanh quang phé vach cua cic ion tuong tu
nhu hidro
¢) Cé6 thé giai thich duge quang phé vach cua tat ca cac nguyén tu thuoe mos
nguyeén to
d) Mau nguyén tu hién nay la mau c¢ lugng tud duge hiéu chinh nhiéu lan tu
mau co sd la mau Bo.
6.59. Chon phat biéu chinh xdc nhat
a) Nguyén tac hoat dong cua quang trd va pin quang dién la dua vao hién
tugng quang dan
b) Khi mét photon ¢6 % < A, va cham vao mgt electron cua nguyén tu chat
ban dan thi né tao cho ban dan mt dién tich tu do
¢) Khi mot photon ¢6 . < %, va cham véi mgt electron ¢ vanh héa tri thi nc
tao cho chat ban dan mot cap hai dién tich tu do trai dau
d) Ca A va C déu dung.
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6.60. Chon phat biéu ding nhat

ai Moi1 song dién tu ¢6 cung nguon goc
b) Moi song dién tu ¢6 cung tinh chat

¢l Mot song dién tu ¢6 cung ban chat

d) Ca A, B, C déu dung.

6.61. Hién tuong quang dién trong duoc dung lam nguyén téc hoat dong dé ché tao:

a) Quang tro b) Pin quang dién
¢) Risle quang dién d) Soi quang hoc.

6.62. Chon phat biéu sai.

Khai niem nao sau day la can thiét cho viéc giai thich su phat xa electron tis
mat ngoai cua kim loai (ra khong khi hoac chan khéng)

a) Cong thoat b) Mat do hat tich dién

¢) Lugng tu bue xa d) Ca A, B, C.

6.63. Cho biet nang lugng cua nguyén tu hidro ¢ trang thai co ban la E, = -13,6 (eV).

6.64.

6.65.

6.66.

6.67.

G ks , E .t )
Ciéc trang thai dung khac c6 nang luong E,, = ——; (n € N) chiéu vao nguyen tu
n

hidr) dang o trang thai co ban cac buc xa, ma photon ¢6 nang luong la: &, = 18
eV). &, = 12,75 (eV), &, = 3 (eV).

Nguvén tu hidro sé hap thu photon nao?

a) Ci ba b) €, c) &, d) ;.

Trong thiét bi khe Young vé giao thoa, nguon don sic ¢6 A = 0,5 (um), khoang

cach gira hai khe a = 2 (mm). Trong khoang MN trén man véi MO = ON = 5
(mm) ¢6 11 van siang ma hai mép M va N trung van sang. Tim khoang cach
D gita S,S. va man quan sat. (cho biét O la vi tri van bac khong).
a)D=2m) b)D=1(m) ¢c)D =4 (m) d) Pap so6 khac.

Trong bai 6.64, néu a = 2 (mm), trén doan MN = 10 (mm) ¢6 20 van sing
trong do6 M va N la van téi. Tim .. Chon ddp sé ding.

a) ) =06 (um) b) A = 0,44 (um)
¢) A =055 (um)e d) A = 0,5 (um).
Trorg bai 6.65, néu » = 0,5 (um), a = 2 (mm) trén doan MN, vdi

MO = ON = 5 (mm) co ca thay 10 van sang. Chon phat biéu dung lic tim
khoang cach D (gida S;S, va man quan sat):

a) D¢ ra sa b)D =4 (m) ¢) D = % (m) d) Pap so khac.

Tronz thiét bi giao thoa khe Young, cho A = 0,6 pm, A = 2imm), D = 2 (m).
Néu ta che khe S; bdi mgt ban thuy tinh mong, ¢6 chiét suat n = 1,5 chiéu
day .. Hé van tinh tién mét doan bang 2,5 khoang van. Tim chiéu day / cua
tam “huy tinh. Chon dap sé ding.

a) 3 pum) b) 2,5 (um) ¢) 5 (um) d) 2 (um).
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6.68. Trong thiét bi giao thoa cua khe Young, cho a = 2 (mm), D = 2 (m). Che ca

hai khe bang mot bang kinh c6 géc chiét quang nho, A = 10 ° (rad), n = 1,5,
Hoi hé van dich mot doan bao nhiéu do dat lang kinh? Chon didp so dung.
a)x,=1(mm) b)x,=1(cm) c)xo=2(mm) d)xp=25(mm).

6.69. Trong thiét bi khe Young, nguén don sdc ¢6 A = 0,6 (um), dat cach man cua

hai khe mot khoang d = 50 (em), dat hoi léch khoi truc déi xing vé phia S,
mot doan 1 (mm). Hai khe cach nhau a = S;S, = 2 (mm), man cach hai khe mot
doan D = 2 (m). Néu dat S trén truc doi xdng thi van trung tam ¢ O. Hoi tren
doan OM vuéng goc vai cac van sang, véi OM = 5 mm, c6 may vach den.
Chon dap s6 dung.

a) 7 vach b) 8 vach ¢) 9 vach d) Dap so khac

6.70. Trong thiét bi khe Young, nguon phat ra buc xa don sac, co bude song o

trong khoang 0,4 ym dén 0,76 um, a = 2 (mm), D = 2 (m). Tai vi tr1 cach van
trung tam O, 1,25 (mm) la mét vach sang. Tim 4. Chon déap so6 dung.
a) Thiéu du kién b) 0,52 (um) ¢) A = 0,5167 (um) d) Dap so khac.

6.71. Trong thiét bi khe Young , nguon S phat ra hai bac xa %, = 0,5 (um), 2, = 0,7 (um).

a=2(mm), D=2 (m). Vach den dau tién quan sat dugc cach van trung tam
bao nhiéu? Chon dap sé dung.
a) 0,25 (mm) b) 0,35 (mm) ¢) 3,75 (mm) d) 1,75 (mm).

6.72. Trong thiét bi giao thoa khe Young, a = 2 (mm), D = 2 (m). Nguon phat ra

anh sang trdng c6 budc séng trong khoang tur 0,4 (um) dén 0,76 um. Trong
khoang gitta quang phé bac 1 va quang phé bac 2 la mét vung toi. Tim do
rong cua vung nay?

a) 0,76 (mm) < x < 0,8 (mm) b) Pé ra sai

¢) 0,76 (mm) < x < 0,8 (mm) d) Pap s6 khac.

6.73. Dung ludng guong phang dé tao ra van giao thoa cua mot nguon 3. Ky hicu
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la khoang cach giua S va giao tuyén cua hai guong man anh dat song song
véi S,S, cach giao tuyén hai guong mot doan /. Goc nhon gita hai guong la «
(rat nho, dén c6 thé dung phép gan dung sina = tana = o (rad).

M,




Cho d = 50 (tem), /= 1,5 (m), « = 2.10 " (rad), A = 0,4 (um). Trén man cé ca
thav mav vach den? Chon dap sé ding.
ar 13 vach b) 15 vach c) 16 vach d) 11 vach.

6.74. Trong hinh 673, chod = 50 (em), / = 1,5 (m), o = 2.10 * (rad). Nguon phat ra
hai tue xa 7, = 0,4 (um), 4, = 0,6 (um). Trén man c6 may vach cuc dai trung
va thiay duve may vach den?

a) 5 cue dar, 3 vach den b) 5 cuc dai, 6 vach den
¢) 6 cuc dai, O vach den d) 5 cuc dai, 0 vach den.

6.75. Cho « = 2.10 (rad), . = 0,6 (uun), / = 1,5 (m), trén man cé 10 van toi, hai mép he
van la hai van sang. Tim vi tri cua nguon? Chon dap s6 dung.
ajd=0,5(m) b)d = 2 (m) c)d =1,5(m) d) Dap s6 khac.

6.76. Trong hinh 6.73 néu gitr nguyén vi tri man, vi tri hai guong, bude séng % cua
ngucn S, lui S ra xa thi khoang van va s6 van sang tang hay giam di? Chon
pha: biéu dung
a) Khoang van i va so vaneung tang b) Khoang van i giam, so6 van tang
¢) Kroang van i va s6 van cung giam d) Khoang van i tang, s6 van giam.

6.77. Tronz hinh 6.73 giu nguyén tat ca: 4, /, , thay doi d. Hoi d bang bao nhiéu thi

trén man co 101 van sang, hai mép hé van la van sang? Chon dap so dang.

a)d= 1 ¢ (m) bld:—}é (m)
1 4
¢) Kaong ¢6 vi tri nao cua S dé trén man ¢6 101 van sang
d) Dip so khac. A,
6.78. Trong hinh 6.78, hai lang kinh
gionz heét nhau c6 goc chiét : /\
quatrg A rat nho, chiét suat S d v l o
n =1,5. Bo qua chiéu day cua
lang kinh. A,
Cho A =2.10 " (rad), d = 50 (cm), [ = 1,5 (m), Hinh 6.78

ngun phat ra ba bitc xa don sdc 4, = 0,4 (um), A, = 0,5 (um), Ay = 0,6 (um).
Trér man anh ¢6 may vach cuc dai trung cua ba biuc xa. Chon dap so6 dung.
a) Khong c6 vach nao b) 2 vach
c) 3vach d) 1 vach.

6.79. Trorg bai 78, néu git nguyén tat ca, chi dich chuyén man ra xa thi khoang
van: va soO van sang cua 1 bic xa sé tang hay giam? Chon dap s6 ding.

a) Kioang van 1, va sé van tang b) i tAng, s6 van giam
¢) i gam, s6 van tang d) i va s6 van déu giam.
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6.80.

6.81.

6.82.

6.83.

6.84.

Cho A =210 " (rad), n = 1,5, néu chiéu sang bdi mot chum song sorg don sic
theo phuong vuong géc vdi man anh. Cho A = 0,5 (um). Tim khoang van 1”
Chon dap so dung.

a) Thiéu du kién b)i=025(mm) ¢)i=1(mm) d)i1=0,5mm)
Cho A = 210" (rad), n = 1,5, hai dinh lang kinh cach nhau nét doan
A/A, = 4 (cm) (Bo qua chiéu day cua hai lang kinh). Dat man anh ¢ vi tr
nao dé thu duge sé6 van nhiéu nhat? Chon dap sé dung.

a) Thiéu dua kién b))/ =4 (m) ¢)!l =5 (m) d)! =10 (m).
Hinh vé 6.82 la lugng thau kinh

c6 tiéu cu f = 30 (em), hal quang L, :
tam 0,0, cach nhau 1 mm. O, S / M,
Nguoén sang S dat sao cho hai 3 ""'E)" =22t ©
anh that S,, S, cach nhau mét 1/ S, N,
doan a = 2 (mm). Man anh dat L, Hinh 6.82

cach hai anh S,, S, m¢t doan

D = 2 (m). Nguon phat ra bie xa don sdc, ¢6 ~ = 0,6 um. Tim khoaag cach tu
vi tri cua nguon S dén ludng thau kinh? Chon dap sé dung.

a)d =90 (cm) b)d =45(cm) ¢)d =60 (cm) d)d =30 (‘m).
Trong bai 6.82, s6 van sang trén man hinh la bao nhiéu? Chon dapsé dung
a) 9 van b) 7 van ¢) 11 van d) 10 van.

Trong bai 6.82, néu ta lui dan S ra xa thau kinh gitt nguyén man va thau
kinh thi khoang van va soé van sang tang hay giam? Chon dap so cing.

a) 1 va s6 van cung tang b) i va s6 van cung giam

¢) 1tang, sO van giam d) i giam, sé van tang.

6.85. Trong hinh 6.82, cho 0,0, = 5 (mm), chum téi don séc c6 A = 0,5 (um), badi song

6.86.
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song v@i hai quang truc, du rong dé chiéu hét tiét dién thau kinh. Che khe 0,0
Man cach luong thiau kinh mot doan / = 230 (cm). Tim sd vach dev trén man
quan sat. Chon dap sdé dung.

a) 20 vach b) 24 vach c) 28 vach d) 26 vach.

Hinh 6.86
Ludng thau kinh mé ta ¢ hinh 6.86, trong dé hai nua non cua mét thau kink



dige dian vao nhau Ching 6 quang tam la O,, O,, cach nhau mét doan a,.
Har nguon ket hop la anh cua nguon don sdc S qua hai thau kinh L, L.
Cho =20 em, a = 1 tmm), S cach hai thau kinh mat doan d = 15 (em). Khoang

cach giua hai anh ao 8,8, la bao nhiéu? Chon dap so dung.

ar &8, =3 (mm) b) S;S,; = 2 (mm) ¢) S;S, =4 (mm) d) Dap so khae.
: . 2 .
6.87. Tronz hinh 6.86. néu a =8,S, =2 (mm), f = 20 (cm), a, = 5 cm. Man ¢ich

thau kinh mot doan / = 1140 em. Nguon co buoce song 7. = 0,5 (um). Tren man co

may van sang? Chon dap so dung.

ai 13 van b) 9 van c¢) 11 van d) 10 van.
6.88. Trong hinh 6.86, cho S di chuyén doc theo truc doi xing. Xac dinh cac vi tri cua

S dé phia sau luong thau kinh ¢6 giao thoa anh sang? Chon phat biéu sai.

a) S phai ¢ trong tiéu dién cua hai nua thau kinh

b) S ¢ trong hay ¢ ngoai tiéu diém déu cé trudng giao thoa

¢) S chi co the di chuvén doc quang truc tif xa vo cung dén thau kinh

d) Ca ba phat biéu déu dung.
6.89. Trong hinh 6.89. SH = 1 (mm), >

AH = 50 (cm), » = 0,6 (um), AB = ; A B

BO = 75 e¢m. Hoi van sang gan H SR ™

diem O nhat cach O mot doan .

bao nhiéu? Chon dap so dung.

a) 0,3 (mm) b) 0.6 (mm) ¢) 0,9 (mm) d) 1.2 (mm).
6.90. Trong thiét bi giao thoa khe Young. Choa = 2 (mm), D = 2 tem), 2 = 0.6 ()

Tren giao thoa truong c6 do rong MN = 12 (mm) (MN vuong goc vdi cac vian

Hinh 6.89

sang) co may van sang? Chon dap so diang.
a) 19 b) 20 c) 21 d) Két qua khac.

6.91. Trong thiét bi giao thoa khe Young, trén man anh cé giao thoa truong, do
nguon sang trang gay ra. Tai vi tri c6 cuc dai bac k, = 3 cua buc xa A, = 0,6 um.
Con c6 cuc dai bac may cua bic xa nao nua. (dAnh sang trang c6 buée song
0.4 pym < A4 < 0,76 um). Chon dap sé dang.

a) Khong co buce xa nao

b) Rat nhicu, khong tinh duoe

¢) Bac 41 cua bue xa ¢6 2 = 0,45 (um)

d) Bac 4 cua A = 0,45 (um), bac 3 cua A’ = 0,6 um.

6.92. Trong thiét bi giao thoa khe Young choa = 2 mm, D = 2 (m) nguon phit ra
anh sang don sac. Tai vi tri cich van trung tam 0,6 (mm) c6 mot vach s
Bude song cua anh sang cé gia tri nao sau day:

a) Thiéu du Kién b) 72, = 0,4 (pum), 2, = 0,6 (um)
¢l =04 (pm d) 2 =06 (um).
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6.93.

6.94.

6.95.

6.96.

6.97.

6.98.

6.99.

Trong thiét bi giao thoa cua khe Young, choa = 1 (mm), D = 2 tm). Nguon
phat ra d4nh sang trdng. Tai vi tri cdch van trang mot doan
x = 1 (mm) c6 cuc tiéu cua bic xa nao? Cho biét 0,4 um < 2 < 0,76 pum. Chon
dap so dung.

a) Khong c6 b) Thiéu di kién ¢) 1 vach d) 2 vach.

Trong thiét bi giao thoa khe Young cho a = 1 (mm), D = 2 (m). Che khe S,
bdi mot ban mong trong suét, c6 chiéu day 5 (um), hé van giao thoa dich
mot doan x, = 6 (mm). Tim chiét suat n cua ban mong? Chon dap so dung.
a)n = 1,732 bin=15 ¢e)n=16 dn=1414.

Trong thiét bi giao thoa dung ludng guong phang, man anh cach giao tuyven
hai guong mot doan [ = 4 (m), dat song song véi S;S,, trén man co 9 van sang, hai
mép cua hé van la van sang. Khoang van la i = 1,5 (mm), géc nhon « giua ha
guong la bao nhiéu? Chon dap so ding.

a) a = 2.10" (rad) b) « = 3.10 " (rad)

¢) a =10" (rad) d)a =1,5.10 " (rad).

Trong bai 6.95, néu 2 = 0,5 (um) thi khoang cach tu S dén giao tuyéen la bao

nhiéu? Chon dap s6 ding.

a)D =0,5(m) b)D = 0,4 (m) ¢c)D=5(m) d) D =0,25(m).
Trong thiét bi giao thoa ludng guong phdng géc nhon gita hai guong la
a = 1,2.107 (rad), nguén phét ra anh sang don sdc, ¢c6 A = 0,4 um, ngudn
cach giao tuyén hai guong mot doan SI =d = 0,5 m. Khoang van i = 1 (mm),
khoang cach giira man va giao tuyén hai guong sé la gia tri nao sau day”
a)l=2(m) b)l =25 (m) ¢)!l =3 (m) d)i = 1.2 (m).

Trong bai 97 néu cho « = 2.10 " (rad), » = 0,4 (um), d = 0,5 (m). Tréen man co
12 véan t6i, hai mép cia hé van la hai van sang, thi khoang cach / la bao
nhiéu? Chon dap so dung.

a)l=1(m) b)!=1,5(m) ¢)l=0,7(m) d)!=2(m)

Cé thé lui man ra xa dé trén man c6 31 van sang dugc hay khong (cic du
liéu cho tir cau 6.98). Chon dap so dung.

a) Khi/ = 1,5 (m) b) Khil/ = 2 (m)

¢) Khil =4 (m) d) Khong thé c¢6 31 van sang.

6.100. Lang kinh c6 géc chiét quang A = 107 (rad) lam bang loai thuy tinh co
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chiét suat n, cho biét van toc cia anh sang trong thuy tinh dé la v = 1,98 10"
m/s. Chiéu mdt tia téi gan vuéng goc v6i mat bén AB. Hoi tia 16 ra khoi mat
bén AC léch mét géc D 1a bao nhiéu? Chon dap sé ding.

a) Thiéu dir kién b) D = 0,34 (rad)

-~

¢) D =0,34.10"2 (rad) d) D = 0,295 (dd).



6.101. Lang kinh trong hinh 6.101 ¢6 A l
goe chiet quang A =5.10" (rad). < \’;_‘ 0
Dar thang ddang. Mot man anh \ D
phia sau cach lang kinh mot doan  §
/ = ' (m) Chiéu vao dinh lang Hinh 6.101

kKinh mot chum sang hep sao cho

co 1 phan di thang, mot phan khuc xa qua lang kinh. Chiét suat cua lang
kinh bién doi theo mau sac cua tia tdi: 2 < n < {3 . Xac dinh do rong cua
quang pho lién tuc ¢ trén man? Chon dap s6 dung.

a) 1,95 (mm) b) 1 (mm) c) 2 (mm) d) Pap s6 khac.

6.102. Trong bai 6.101. Néu ta quay lang kinh mét goéc nhd, quanh mdt truc vuong goéc
vdl mat phang hinh vé thi phat biéu nao sau day la dang.

a) Quang pho hién tuc trén man khong doi, do khi lang kinh cé géc A bé,
goc tdr be thi goe léch khong phu thudc géc tdi

b) Quang pho dich theo chiéu quay cua lang kinh

¢) Quang pho mo rong vi ban dau dang c6 goc léch cuc tiéu

d) Quang pho dimg yvén vi ban dau géc léech cua moi tia mau dang cuc tiéu.

6.103. Luong lang kinh c6 géc chiét quang A = 510 (rad). Chiét suat
n = 1,6, nguon cach lang kinh mot doan d = 0,5 (m), man cach lang kinh mot
doan / = 2,5 (m). Trén man thu dugec hé van gan 26 chh den, hai mép hé van
trung hai vach den. Tim bude séng 2. Chon dap sé dung.

a) = 0,45 (um) b) .. = 0,6 (um) o h=05 (um) d) Pdp s6 khac.

6.104. Cho A, n, d nhu cau 6.103, néu budc séng A = 0,45 (um), trén man c6 15
van sang hai mép la hai van sang, thi / baAng bao nhiéu? Chon dap s6 dung.
a)l =2 (m) b))l =25 (m) e)l =0,36 (m}; d) Pap so khac.

6.105. Chieu vao tam kim loai mét bire xa don sic ¢6 bude séng A = 0,546 (um). Quang
dién tu ¢o van tée ban dau cue dai 1a Vo = 4,1.10° (m/s). Cong thoat cua kim
loai nay la bao nhiéu? Chon dap s6 dung. | ;

a)A =32 V) b) A =25.10" (J)
¢)A =18 (eV) d) A =288.10"(J).

6.106. Chicu vao catot té bao quang dién mot bie xa don sdc c6 bude song
vo= 0,546 (um), cong suat bife xa ma catét nhan duge la P = 1,515 (W). Dong /
quang dien bao hoa la I, = 2 (mA). Tinh hiéu suat lugng tu? Chon dap so diung.
a)H = 0,003 byH=10" ¢c)H=5.10" d) Dap so khac.

6.107. Chiéu vao tam kim loai bie xa %, = 0,36 (um) thi van téc ban dau cuc dai
cua quang dién tu la v, chiéu bic xa %, = 0,24 (um) thi van téc ban dau cuc
dai la v, = 2v,. Cong thoat cua kim loai sé cé gia tri nao sau day:

a) A = 4,6.10 ¥ (J) b) A =2,1(eV)
c)A=3(eV) d) Dap s6 khac.
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6.108. Chiéu vao tam kim loai birc xa c6 tan sé f, = 2.10"" (Hz) thi quang dicn i
c6 dong nang ban dau cuc dai la 6,6 (eV). Chiéu buc xa co tan so { the dono
nang ban dau cuc dai la 8 (eV). Tan s6 f, ¢6 gia tri nao sau day”?

a) f: = 3.10'"° Hz b) £, = 2,21.10" Hz
¢) f, = 2,34.10"" Hz d) f, = 4,1.10"" Hz.

6.109. dllg Ronghen dat du6i thé hiéu usk = 19995 (V), nhi¢t dien 1y ban ra tu
catot c6 dong nang ban dau la 8.10 ' (J). Tia X c6 tan s6 nao sau day?
a) f = 3.10"" (Hz) b) f = 5,43.10" (Hz)
¢) f < 4,83.10" (Hz) d) f = 5,43.10"° (Hz).

6.110. Ban kinh quy dao Bo la r, = 5,3.10""" (m), nang luong cuc dai ¢& ion hoa
nguyén tu hidro la A = 13,58 (eV). Hoi khi nguyén td ma dién tu cua no o
quy dao ¢6 r = 19,08.107" (m) thi nang luong trang thai ding E, c¢6 gia tri
nao sau day?

a) -2,26 (eV) b) -0,849 (eV) ¢) -1,51 (eV) d) Pap s6 chac
6.111. Nang lugng trang thai dung cua nguyén tu hidro la E, = - Rh trong do
n
n=123 4 .

R va h la hai hang sé vat ly. Cho biét nang luong dé ion hoa nguyeén tu hidro o
trang thai co ban la A = 13,58 (eV). Tinh budc song ngan nhat cua photon thuoc
day Banme do6 la vach mau gi? Chon dap an dang.

a) A = 0,3659 (um), ta ngoai b) 0,008 (um), mau tim

¢) & = 3,6589.10 7 (um), mau tim d) Pap s6 khéc.

6.112, Cho budc séng dai nhat cua quang phé thugc hai day Laiman va Banme co
gia tri lan lugt la 0,1218 (um) va 0,6563 (um). Vach thi hai cua diy Laiman
c6 bude song nao sau day:

a) Aq; = 0,1027 (um) b) As; = 0,1028 (um)
¢) hgy = 103 (um) d) A3 = 0,10273 (pum).

6.113. Hai vach dau cua day Laiman cb tan sb la f;; = 2,4631.10" (Hz), f;, = 291¢3.10" (Hz)
Tan s6 cua vach do thuge day Banme c6 gia tri nao sau day:

a) f,, = 0,45.10'" (Hz) b) fy; = 1,3357.10'" (Hz)
¢) fy, = 4,552.10" (Hz) d) Pép s6 khac.

Bang dap an

6.27. D 6.42. D 6.57. C 6.72. B 6.87. B 6.102. A
6.28. B 6.43. C 6.58. C 6.73. C 6.88. 3 6.103. BB
6.29. D 6.44. C 6.59. C 6.74. D 6.89. B 6.104. D
6.30. C 6.45. B 6.60. C 6.75. A 6.90. D 6.105. D
6.31. D 6.46. C 6.61. D 6.76. D 6.91. C 6.106. A
6.32. C 6.47. A 6.62. 1 537 C 6.92. D 6.107. A
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6.33. C 6.48. C 6.63. C 6.78. D 6.93. A 6.108. C
6.31. D 6.49. D 6.64. 6.79. A 6.94. C 6.109. C
6.35. C 6.50. B 6.65. D 6.80. B 6.95. D 6.110. D
6.36. D 6.51. C 6.66. D 6.81. D 6.96. C 6.111. A
6.37. ) 6.52. D 6.67. A 6.82. C 6.97. B 6.112. D
6.38. b 6.53. C 6.68. B 6.83. A 6.98. 6.113. C
6.39. D 6.54. C 6.69. D 6.84. C 6.99. D

6.40. A 6.55. D 6.70. C 6.85. D 6.100. D

6.41. D 6.56. B 8.71.D 6.86. A 6.101. A

Hudng dan giai

6.27. Su tan sac chu véu xay ra khi khue xa qua luong chat phang. Tu mot tia sing

trang. trong dé cac tia mau trung nhau, ching ¢é chung goc t6i. Do chiét suat
khac nhau, nén cac tia mau ¢6 géc khue xa khac nhau. Chung duge tach ra.

Su tan sac qua lang kinh, chu yéu xay ra ¢ mat bén AB, tia tdi trang tach ra
vo s0 tia don sac c6 goc khice xa khac nhau. Ching dén mat sau cua lang
kinh vdi goe tai va diem tdi khac nhau.

Sau mat AC, chung ra véi diém 16 va géc 16 khac nhau.

Vdi ban mat song song, anh sdang la tan sdc ngay lic t61 mat trude. Qua
luong chat phia sau, do nguyén li dao chiéu, ching 16 ra véi cung goc khuac xa,
bang goe tai cua tia sang trang, nhung ¢6 diem 16 khac nhau.

Két qua: Cac tia don sdc bi tach ra, 16 ra ¢ cac diem khac nhau; nhung cic
tia don sac nay lai song song vdi nhau.

Thau kinh ¢6 thé duge phan tich thanh mot chong cac lang kinh, do dé hien
tuong tan sac cung xay ra vdi thau kinh. Két qua la m¢t chum tdi song song
xung quanh truc cho ta nhiéu tiéu diém don sdc, kéo dai trén quang truc tao
thanh mot tiéu tuyén, c6 mau bién doéi lién tuc tu do dén tim.

Tiéu diém tim gan quang tam hon la tiéu diém do.

Chon dap an d la dung nhat.

6.28. Phit biéu a, thiéu sét ¢ chd, véi nguon phat quang phé lién tuc thi ca vang

hong ngoai va tu ngoai cing c6 quang phd lién tuc.

Phat biéu b la ding: chi can cdc vach nhiéu va gan nhau dén mudc khong
thay duoc vach nao la quang pho lién tuc.

Chon phat biéu B.

6.29. Ca ba phat bicu A, B, C déu diung va chinh xac. Nén ta chon phat biéu D.
6.30. Vi tri cac mau don sdc trong quang phd lién tuc thi khong phu thuoc nhiét

do. Tuy nhién thanh phan cda cdc mau don sdc thi phu thude nhict do. O
nhiét do thap, chi phat ra duge hong ngoai. Tang nhiét do dén dau thi phat

305



thém cdac mau don sdc dén d6. Két qua la chi nho cam giae mau ma ta doan
nhan duge nhiét do nguon sang. Vay a la phat biéu sai.

Thay doi trang thai vat ly lam cho mot viat ¢6 thé phat hay khong quang
pho vach: ha nhiét do 1 chat no chuyeén tu hoi sang long hay sang dang ran
chung sé khong phat ra quang pho vach. Hoac tang ap suat chat khi, chung
sé phat ra quang pho lién tuc ma khong phat ra quang pho vach. Phat biéeu
b khéng chinh xac.

Mot don chat c¢6 thé phat quang pho vach khi n6 6 pha hoi hay khi. N6 phat
quang phé lién tuc khi ¢ pha long hay ran. Vay phat biéu C la ding. Ta
chon C.

6.31. Anh sang Mat Troi phat ra tir 16i cua Mat Troi la anh sang trdng, la quang pho

lién tue rat day du. Khi chiéu qua khi quyen Mat Trai, anh sang nay bi hap thu
bai khi quyén Mat Trui. Cac vach den dac trung cho khi quyén Mat Troi. Chicu
vao qua dat lai bi khi quyén hap thu mét so vach ving hong ngoai.

Do d6 anh sdang Mat Troi la quang phé lién tuc, trén d6 xuat hicn nhicu
vach hap thu.

Chon phat biéu D.

6.32. Phat biéu A sai vé anh sang trang khong phai chi gom bay mau don s

Phat biéu b sai, vi vo so anh sang don sac thuoc vung do Lhnng lmn lhl
khong téng hgp thanh anh sang trang duoc.

Phat biéu C ding, vi anh sang trang la tap hop toan bo ciac mau don sac
trong vung nhin thay.

Chon phat biéu C.

6.33. Cam gidc mau c6 duge la do tan sé6 dao dong cua anh sdang, vay phat biéu B

6.34.

6.35.
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diung va tong quat. Phat biéu a la van dung phat biéu b khi ta quan sait
trong khong khi.

Vay A, B déu dung, ta chon phat biéu C.

Phat biéu a thiéu sét d cho la: nhd anh sang Mat Troi chiéu vao thi moi
thay mau cua vat. Phat biéu B, thiéu sét ¢ cho, khi ta quay lung vé phia Mat
Troi ta van thay mau cua vit.

Phat biéu ¢ dung va day du hon B va C. Tuy nhién ve ban dém dung den pin
hay den tuyp ta van thay mau cua vat.

Chon dap an D.

Su tao cac van mau cua ban mong xay ra nhu sau: Ban dau mot tia sang
trang cua anh sang Mat Troi tan sdc qua mat phan cach khong khi — dau.
cho nhiéu tia khic xa don sdc. Cac tia phan xa don sdc ti mat nay thi
khong tach ra.

Tia phan xa don sfc tif mat trén cua vang dau, giao thoa véi tia don sac d6,
phan xa ¢ mat tiép xuc dau — nudc: Hai tia nay cho ta cuc dai cua giao thoa
¢ nhung noi cung do day hoac cung do nghiéng.

Chon phat biéu C.



5.36. Phit biéu a sai, vi kim cuong chang qua chi 1a cacbon, né khong phat ra anh
sang trong thay ¢ nhiét do thuong phat biéu b va ¢ ding, dé la co ché cua su
troyen anh sang Mat Troir qua kim cuong.

Chon dap an D.

6.37. Phat bicu a sai vi dinh luat 1 phat biéu cho moi tam kim loai ¢ bat kv vai
tro nao.

Phat biéu b sai vi thuyét song giail thich dinh luat 2 con tu nhién hon ca
thuvét hat.

Phat biéu ¢ sai o cho, do l6n cua dong quang dién bao hoa do cong suat anh
sang quyet dinh, va lai cong suat la dai luong xac dinh duy nhat, con cuong
do dac 1rung cho tung diém cua catot:

Ca A, B. C déu sai. Ta chon dap an D.

6.38. Van toc anh sang trong moi truong co6 chiét suat nla:v= — vayn = —
n v

nhung v = = w it vay n = -_—C
T h
Chon dap so6 B.

6.39. Den tuyp o ldp hoe duge phat sang nhu sau:

- Mdi dau anh sang phat ra ti cot song duong cuc. Quang pho nay la quang
pho vach dac trung cho chat khi trong dén. (Chu yéu trong phan tu ngoai).
Anh sang nay chiéu vao vo trong cua den gay ra hién tuong lan quang. Vo
don phat ra anh sang lan quang la quang phé vach c6 cac bude song Idn hon
bude song kich thich cua anh sang tu ¢t sang duong cuc.

Vay den tuyp phat ra quang pho vach phat xa.

Chon phat bieéu d.

6.40. Phat bicu a sai vi: qua mat trudc tia sang trang bi tan sac thanh nhiéu tia
don sac ¢o goe khue xa khaec nhau. Chung dén mat sau cua ban thuy tinh ¢
cac diém 1o khac nhau. Do tinh chat cia ban mat song song, cédc tia 16 don
sac lai song song véi tia tdi. Vay ching 16 ra ¢ cac diém khac nhau va song
song vdi nhau.

Dé quan sat cac tia 16 thi phat biéu b va ¢ déu dang:
Chon phat biéu D.
6.41. Tu 4 cong thiuc cua lang kinh

sini; = nsinr, (1)
sSini, = nsinry (2)
A=r+r, (3)
D =@G,+iy- A (4)

Khi A va i, bé thi tat ca cac géc déu bé.
Ap dung phép gan ding sinx = x
x >0

(Hinh 6.41a)

Tacé: i, =nn (la)
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v = Or. (2a)

D=nr,+nr,- A

=n(r,+r;)- A
Tu (3), thay r; + ry = A->D=A (n-1)
Vay goéc léch cua tia sang qua lang kinh trong truong hop néu ra, sé khong

phu thudc vao goce téi 1,. Ca A, B, C déu thiéu chinh xdc, ta chon phat biéu D.

6.42. Quang pho vach phat xa dugce tao thanh la do nang luong cua nguven tu da

6.43.

bi luong tu hoa.

Cac phan (ing quang héa cé duge la nhd tinh chat hat cua anh sing.

Hién tuong phat quang cé duge la do su tuong tac giua cic luong tu lén nguven
tu phan tu cua chat phat huynh quang hoac lan quang.

Chi con hién tugng giao thoa la hién tuogng dién hinh dé chung to anh sang
c6 ban chat séng.

Chon phat biéu D.

Néu ap dung dinh luat bao toan dong luong cho va cham giua photon vi
electron thi phat biéu a va b la sai. Vi cac quang dién tu sé khong co thanh
phan dong lugng (ng vdi chuyén déng ra khoi kim loai.

Sau va cham no phai bi “nhan chim” vao trong kim loai nho thu duge dong
luong cua photon!

Phat biéu ¢ dung, vi khi quang electrén ban ra thi nguyén tu (hoac ion) se
giat lui vao trong kim loai.

Chon phat biéu C.

6.44. — Phat biéu a sai vi W, > 0, cong ham A < 0, ching khong thé bang nhau.

- Phat biéu b sai, nhu phat biéu a, ngoai ra, dong nang ban dau cuc dai co
s0 tr1 bang cong ham cua dién truong.

— Phat biéu c ding, va ta cing luu y, néu dong quang dién tri¢t ticu thi cong
ma dién truong cung cap cho moi électron déu bang 0. Cong ham la cony
cua chang dau, lic tién vé phia anét (chang sau dién truong phet doug,
cho chuyén dong cua électron).

Chon phat biéu C.

6.45. Ph:it bi¢éu a chi dung, khi khoang gitta hai man la 1 mo1 truong dong nhat.

308

dang hudng.

Khi hai séng thanh phan ngugce pha thi bién dé séng tong hop co cuc ticu.
a=la, - a,l

Vach den ung vdi A = 0, vay hai séng tai d6 phai vira nguoe pha vua ¢6 bién
d6 bang nhau

Phat biéu ¢ khong day du. Chi xét véi pha thi hai séng nguge pha phai co
hiéu s6 pha la (2k + n vdi k € Z.

Chon phat biéu B.



6.146.

6.48.

6.49.

6.50.

6.51.

Tia “cuc tum” o tia td ngoai, la loai tia khong nhin thay, phat biéu a sai.

Song co buge song cang ngan cang thé hién ro tinh chat hat, vay phat bicu
B sai

Phit biéu C la dang.

. Phat biéu A sai, vi hair hh do

Dinh luat nav rut ra tu thue nghiém, khi tang hay giam cong suat thi cuong
do dong quang dien bao hoa t1 l¢ thuan vdi cong suat.

Cuong do anh sang khong phai la do so6 photon dap den catot trong 1 giay
tao ra. Cong suat ma catot nhan cua chum séng kich thich la do s6 photon
mang dén trong 1 giay.

Phat bieu B va C dung, theo hinh dang cua duong dac trung von —ampe.

Vay chi con a la phat bieu sai.

Cac quang dién tu ¢6 van toc ban dau khac nhau, vé so tri van toc nay tuan
theo bat dang thue: 0 < v, € Vi

Trong cong thic Anhstanh van téce nay la v,,,... Vay phat biéu a sai.

Van toc nay la van toc ngay lue quang dién tu ra khoi mat ngoai kim loan.
Vay phat biéu b sai.

Chon phat bieu C. o

Miy quang pho dung lang kinh hoat dong dua trén hai hien tuong, hicen
tuong tan sac va hién tuong khie xa.

Miy quang pho dung cach tu dua trén ca ba hién tuong: tan sae, khue xa va
nhieu xa.

Chon phat biéu D.

Phit biéu a khong chinh xac va la mot né1 dung khong lién quan dén co ché
phat quang.

Phat biéu b dang, dé la mot ménh dé quan trong cia thuyét lugng tu.

Phat bieu ¢ cht dung cho nguyén tu hidro, khi dé ta coi nang lugng cua
nguven tu hidro la nang lugng cua électron.

Vay ta chon phat biéu B.

Khi chicu dién ta dung hai tinh chat cua tia X la tinh chat dam xuyén va tac
dung phat quang.

Khi chup dién ta dung hai tinh chat: dam xuyén va tac dung lén phim anh.
Khi chita béenh ta mdi dung tac dung sinh hoc cta tia X. Vay phat biéu ¢ sai.
Nguoi ta dua vao tdac dung ion héa dé do liéu luong bic xa tia X khi chua
bénh, phat bieu d dung.

Chon phat biéu C.
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6.52. Tu hinh ve 6.52a. N

V61 mot nguyén tu ma électron dang d qui M E :
dao N, néu né vé trang thai co ban biang ba

bude nhay thi phat ra duge ba bie xa Ay, L ‘ E.
Agay hoy.

~Néu né veé trang thai co ban bang hai bude A A E,
thi phat ra dugce hai bue xa la: Hink 652

A3 VA Ay hoac: Ay, va Ay

— Néu n6 chuyén vé trang thai co ban bang mat bude nhay thi no chi phat
ra duge mot buc xa c¢6 bude séng Ay,

Két luan: v6i mot nguyén ti thi kha nang phat ra duge nhieu nhat la 3 bic xa.
(Tuy nhién néu xét ca khoi khi hidro ¢ nhiét do ma cac nguyén tu co nang luong
cao nhat la F, thi ca ba kha nang trén déu c6 xac xuat nhu nhau, kho: khi co
thé phat ra 6 buc xa). Day chi la mét nguyén tu nén ta chon phat bieu D.

6.53. Do nudc cang la moi truong dong nhat va dang huéng nhu khong khi nen

6.54.

khoang van van la:
i:z‘-[z.Tuynhién).:vfnén i:iprv
a a

- el - - # .4 -~ » C -
Van téc 4nh sdang trong nudc nho hon n lan trong khong khi v = — | vay
n

khoang van giam % lan.

Chon phat biéu C.

Quang phé cua ong Ronghen la quang pho vach phat xa cua kim loai lam
catot. Du catét la vat rdn, nhung tia X phat ra chi dac trung cho tung
nguyén tu, phu thudc vo dién tir cua kim loai.

Tat nhién buéc séng cua moi photon phai phu thuéc vao dong nang cua
électron (trong chum tia électron dap vao déi am cuc). Nang lugng cua
électron lai bAng W = W, + |e | Uak

Do W, la dong nang ban dau khong dang ké, nén nang luong nay chu yeéu
phu thudc vao Uyk.

Vay ca hai phat biéu a va b déu ding.

Chon dap an C.

6.55. Van téc 4nh sang trong moi trudng c6 chiét sudt n la v = y trong do c la
n
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hang so vat ly. Vay v chi phu thudce n.

Tuy nhién chiét suat n vua phu thuge vao ban chat cua moi truong vua phu
thuoc vao tan so f cua anh sang. Vay phat biéu a, b, ¢ déu khong chinh xac.
Chon dap an D.



6.56. Cac phat biéu a, ¢, d déu dung

Phat bieu b sai, vi gia su ta chiéu vao lang kinh 1 chum do co bude song
0,68 um < 4 < 0,76 pm. gom vo s6 anh sang don sac. Phia sau lang kinh di
nhién miu cua moi tia khae xa déu la mau do, nhung la vo so anh sang don sac.
Chon phat bieu B.

. Ton hoa nguyen tr hidro ¢ trang thai co ban la cung cap cho né6 mot nang

luong dé noé chuyen tu trang thai co nang luong E, lén trang thai ¢6 nang
luong £, = 0. Vay nang luong do la

A=E,-E, =0-E, =-E,
Vay. ca hai phat biéu a va b déu sai.
Photon ¢6 nang lugng cao nhat thuoe day Laiman ¢6 nang luong: ¢ = E, - E, = -k,
Photon nay ¢6 nang luong 1én nhat, nén c6 bude song nho nhat. Vay phait
biéu ¢ dung, phat biéu d sai.
Chon phat biéu C.

6.58. Cac phép tinh trong mau B, dang cho hé ¢o lap gom hai hat chuyén dong va

tuong tac nhau. Vay mau B, ding cho nguyéen tu gom mét hat nhan va mot dien
tu. No cung dung cho ion tuong tu hidro ta qui ve hai hat, mot électron va phan
con lai tuong duong mot hat tich dién duong.

Vi moi nguyén to khae, mau B, gap nhiéu sai léch vai thue nghiém, nguoi ta
lién tue cai tién mau nay. Sau nhiéu lan hiéu chinh, hién nay trong hoéa hoc
nguoi ta dung mau co luong tu, ¢6 nguon goc ti mau B,

Vay A, B, D la cac phat biéu dung.

Chon phat biéu C la phat biéu sai.

6.59. Nguyven tac hoat dong cua quang tro la dua vao hién tuong quan dién trong

va co che dan dién cua chat ban dan, goi tat la hién tugng quang dan.
Nguyen tac hoat dong cua pin quang dién la dua vao hién tuong quang di¢n
trong va tinh chat cua lép van gita CuO va Cu.

Vay phat biéu a khong that chinh xdac khi mot photon giai phong duoce ot
électron thi trong chat ban dan xuat hién hai dién tich tu do la: dien tich 1u
do va lo trong tich dién duong.

Vay phat biéu C la dung nhat.

Chon phat biéu C.

6.60. Phat bieu a khong chinh xac, vi:

Tia y xuat phat tu hat nhan

Tia x sinh ra tu 6ng Ronghen

Tia hong ngoai, i ngoai, anh sang trong thay xuat phat tif cac vat nong.

Song VTD xuat phat tu mach dao dong

Phat biéu B khong day du, vi séng c6 bude song cang ngén thi cang co tinh chat
hat, bude song cang dai cang thé hién tinh chat song. Phat biéu C la dung.
Chon phat biéu C.
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6.61. Cac phat biéu A, B, C déu dung.
Phat biéu D sai, vi sgi quang hoe dua trén dinh luat khue xa va phan xa
toan phan trong quang hinh.
Chon phat biéu D.
6.62. Su phat xa électron ra khoi mat ngoai cua kim loai gom électron nhiét, va
quang électron.
Trong ca hai, électron nhan duge dong nang dé thang duge cong thoat, bay
ra khoi kim loai.
Vay khai niém A la can thiét dé giai thich su phat xa électron
Chon dap an A.
6.63. Nang luong cua cac trang thai dung sé la
E, =-13,6 (eV)

E; = -E—I =-3,4 (V)
4

E:; = El‘ = —1,51 leV}
9

E,; ~— EL =-0,85 (eV)
16

Theo trén dé 1 cua B, thi nguyén tu hidré chi hap thu cdac nang luong xac
dinh g, = E, - E,
Nang luong d6 chi c6 thé la:

e = E; - E, =10,2 (eV)
hay € = E3 - E; = 12,09 (eV)
hay eq = Eq - E| =12,75 (eV)
hay ey = Es—-E; = ...
Nang luong nay khéng thé lén hon 13,6 (eV), ta loai dap s6 ma &, khong
nhé hon 10,2 (eV). Loai dap so e5. Cudi cung &, = 12,75 (eV) viua bang
£41 = E4 — E;. Nén ta chon dap sé c.

6.64. C6 11 van sang ma hai mép déu la van sang thi MoN,, = 10i, suy ra i = 1 (mm)

Tu cong thuc i = }.P-, taco D = nE
a A
Thiay 56, B 2500 | 4w
' 0,5.10°

Chon dap so6 C.

6.65. Truong hop nay M va N khong déi ximg qua O, va MN = 20i, i = —Lg—? = 0,5 (mm)
RS % = 0,5 (um)

Chon dap so D.
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6.66.

D¢ nav chi co thé cho dap sé6 néu diem O khong phai la van bac khong. vi
neu O la van toe bae khong thi so van sang la so le.
De co 20 van sang thi do rong cua hé van phai la 91 < MN < 101

al

e . &D _
Tu cong thici = A taco D= =
a D

Khi MN =9i thii = l-U (m)
9

10 10_‘.2.10_" 10

D, = sy, B —— ()
9 0,5.10" 9
Khi MN =101 thii=1(mm)
P 4
D;= L. =4 (m)
05.10°

A 40
Vay 4 im < D < (m)
9

Chon dap an D.

6.67. Tu ba: tap mau 6.2 ta c6: khi che khe S, bai ban thuy tinh thi hé van dich ve

T D
phia S, mot doan x, = —.l(n - 1)

a
. . . xs . AD
Biéu thuc khoang van la1 = —
a
o ’ ; ; . c : X, lln-1) . ns
Hé van dich mot doan bang n khoang van thi,n = —* = ———,vayl= — :
1 A n =1

Thay sé, ! = 3 (um)
Chon dap so A.

6.68. Tu bai tap mau 6.3, khi che ca hai khe bgi mét lang kinh c6 goc A nhé thi

6.69.

hé van dich mot doan x, = 9!{n -1= 2 (n — 1).atanA (Lay gan diang tanA
a a

=A,x. Dn-1A =205.10%=10%(m)

Chon dap so B.
Tu bai tap mau 6.4, ta thay S S,
rang. néu dat léch nguén S . A ——————:
m(}t. dOi}lll Vo thi hé viii dlCh yo SZ*I ......................................... X
mot doan x., = y,,. p =4 (mm) e d """"" 6 D

d Nl oo et e S

: RN inh 6.
Khoang vanvanlai=A— = 0,6 (mm) AL G0
a

Ta phai chia ra hai truong hop:
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a) Diém M 6 phia S,. Khi d6 dua vao bat dang thuc kép sau:
00 < (2m + l}% < O'M,

4<(2m+ 1)03<9
13,33 <2m + 1 < 30
15<2m+1<29
7<m< 14
C6 ca thay 8 vach den.
b) Piém M ¢ phia khe S, (tai M,)

Ta ¢6 - OM < (2m + li-; <00

-1<(2m +1)0,3 <4
-3,33 <2m + 1 < 13,33
-3<3m+1<13
-2 <m <6.
Cé6 ca thay 9 vach den, chon dap sé D.

6.70. Toa do van sang x = ki“-]2
a

1,55.10 " = k}._?—j
a1
1,55.10 ® = k.
0,4 (um) < A = :1—'-? (um) < 0,76 (um)
& 1,55 1,55
— 2k > —.
0,4 0,76

Do k nguyén nén k chi chap nhan mot gia tri k = 3.

A= 12_53 (pum) = 0,5167 (pum).

Chon dap so C.
6.71. Khoang van ung vdi hai bic xa la
D

i; = )"l' — 0,5 (mm)
a
D
1y = Ar— =0,7 (mm)
a
Do ti l¢ — = 7 nén trén man c¢6 hé cac vach den trung, (chi c6 vach den
A,

trung mdi thay). Khoang cach hai vach den trung ké nhau la / = BSCNN(i,, i,
= 3,5 (mm)
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' , : I .
Toa do vach den trung la: x = (2m + 1) 5 = 1,75(2m + 1)

Vity ¢0 hat vach den trung co toa do la x = +1.75 (tmm), (mg véim = - 1 va m = 0)

Chon dap so D.

6.72. Co vo so he van dng v6i vo so anh sang don sac chong nhau trén man. Ket

6.73.

qua la

a) Trung tam la van trang. van trung cua tat ca cac van sang bac khong

b) Tiep do la quang pho bac 1 ¢6 do rong tinh tir van tim bac 1 dén van do
bac 1. kéo dai tu 0,4 (mm) dén 0,76 (mm)

¢l Tiep den la quang pho bac 2, ¢6 do rong kéo dai tir van tim bac 2 dén van do
bac 2. Meép trong cua quang pho bac 2 cach trung tam 0,8 (mm).

d) Khoang giva 0,76 (mm) va 0,8 (mm) khong nam trong quang phé bac nao.
Tuy nhién trong khoang dé ¢6 dé sang trung binh cua moi bde xa khong
phai la khoang den.

Chon dap an B

a = 2dsinu = 2da = 2.107" (m) = 2 (mm)

D=l+scosa<=isd=2(m

. ».D
| = ZL = 0,4 (mm)
a

Do rong cua truong giao thoa trén man
OM,, = ON, = ltana = lo = 3 (mm)
S6 vach den dudge suy tir bat dang thuc kép sau day:

_ON, < x = (2m + 1)% < OM,

-3<0,22m +1)<3

-15<2m+1<15

-8<m=<T.
(o ca thay 16 vach den. Chon dap so C.
Chu y: Ta co thé phat hién ngay ra cac nghiem A, B, D déu sai, ¢ day so vach
den phat la so chan. Chon ngay C ma khong can phan tich.

6.74. Cach giai 1.

Ta tinh duge a = 2 (mm), D = 2 (m). Cac khoang van: i; = 0,4 (mm), i, = 0.0 (1),
Khoang cich hai cue dai trung ké nhau la i, véi 1 = BSCNN (i, i, = 1,2 (mum).
Do rong hé van xac dinh boi:

OM, = ON, = ltana = la = 3 (mm)

~ Toa do cuc dai trung x = ki = 1,2k (mm)

-3<12k <3

-2,6<k<25

-2<k<2
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Cé 5 vach cuc dai trung.

— Néu ¢6 cue tiéu trung thi toa dj cac cuc tiéu dé phai la:
X =(2m + 1)i; = (2m; + 1)i;
2m, +1 i, )

(1)

=2
‘ZmE:I - I,_ - }—1_
Phuong trinh nay vé nghiém
Vay khong thay vach den nao
Chon dap an D.
Cach giai 2.

) A, .
— Ta biét khi — = g thi khong c6 vach den trung, loai nghiém A va B
Ay

- Khi hé doi xing s6 van sang la so le, loai luon nghiém C.
Vay chon dap s6 D.
6.75. Khi trén man c¢6 10 van toi, hai mép cua hé van trung hai van sang thi
MyN, = 101 (1)
véi MN, = 2[la = 6 (mm)
a=2du=410"d,D=l+d=(1,5+d)
1.5+d _ 6.10- 1,6 +d

jeBE 3107 S w

4.10 °‘d 4d
4d=15+d
d=0,5(m)

Chon dap so A.
6.76. (Xem hinh 6.74 cua dé ra)
a = 2dsinua = 2da
D=1+dcosau=1+d
A el o & k) (1)
a 2du 2 d )/
Biéu thuc (1) ching to rang khi a tang thi khoang van i giam di.
D6 rong cua hé van bang n khoang van véi n bang:
MN,  2la.2da
i Al+d)
40l d 4ol 1
ST
a

1 = - = A —

ns=

(2)

n

Biéu thuc (2) chung to khi d tang lén thi n tang theo, s6 van trén man cé
chiéu tang lén.

Chu y: That ra, nhin vao hinh vé, khi lui ra xa thi MyN, khong doi. Vai
M,N, khong d6i ma i giam di thi s6 van tang lén.

Chon dap an B.
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3.77. 1 Xem hinh 664 cua deé ra)

it vl

Cuch thi 11 = '_:\I:\' = 2u
2d s

Do rong cua hé van bang n khoang van, vai

- M N, - 1l d
I R W P
Thay [ =15, 0a=210", 8 = X =04.10 ’
G- 4154107 d _ 60d
4107 "15+d 1,5+d
, 90
GNP () L (i
1.5+d

(1)

Bicu thue (1) chung to n ¢6 cuc dai la 60, s6 van sang khong thé lén hon 61

van Vay bai toan vo nghiém.
Chon dap an C.

Cach thu 2.

Ta dat phuong trinh c¢6 an sé la d

Khi trén man 101 van, hai mép la hai van sang thi M, N, = 1001.

Vi MN. =2lu=6.10"
. L1F d+15
sk, 218 Soapt 210 L 5T d
2du 4.10 'd
d+1,5 d+1,5
6.10 '=100.10" ~ 4 =10.107"" 4
G(}d = lOd + 1.5
d=~22 tsn Vay bai toan vo nghiém.
Chon dap an C. A
6.78. Khoang cach gita hai nguon két hop v M
a =288, =2dA(n - 1) Sre. -
=20,5210%1,5-1) S.d\ O S N—— o
= 10" (m) S,e
D=1+d=2(m). A 1N,
Cac khoang van cua ba buce xa lan luot la A.n

D .
i, = A;.— =0,4.10" (m) = 0,4 (mm)
a

9: 0,5.10 * (m) = 0,5 (mm)
a

B
a

b = g

=0,6.10" (m) = 0,6 (mm)."

I3 = Ay

Hinh 6.78a

Khoang cich gita hai cuc dai trung ké nhau la i, véi
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i = BSCNN(i,, i3, i3) = 6 (mm)
Do rong cua hé van: OM,; = ON,; = [A(n-1)= 15 (mm)
-ON, < x = ki £ OM,,
-0,5<6k <15
Chi c6 k = 0 thoa man bat dang thie nay. Vay chi c6 mot vach sang cue dai
trung do la van trung tam. Chon dap an D.

6.79. Tacé a=2dA(n-1)

D=10+d

TP L
a 2dA(n -1)

i = -—E (d+d
2dA(n - 1)

Khi d, «, A, n khéong déi, tang / thi khoang van tang lén.
M.N, =2/ A(n - 1). Dé rong nay bé’mg n khoang van, va

ns= MLN” =2/An - 1) édAtn—lJ
1 WML+ d)
" 1A m-1'd _4A'm-1d 1
- A l+d A ) d
"

Do A,d, ., n khong doi, khi / tang thi n tang lén.
Vay, khoang van i, va sé van déu tang.
Chon dap an A.

6.80. (Xem hinh 6.78a)

6.81.
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Ta co a=2dAn-1)

D=1/7/+d
Khoang van 1 = ).9- = A -'—'—'f.—-t'g“—*
a 2dA(n -1)
Khi chum téi la chum song song thid —» =
7
Nén f = )'—-— = 5.10 =2510" (m)

2An-1  2.210°(15-1)

Vay 1 = 0,25 (mm).
Chon dap so B.
Chum tdéi la chum song song, __ A

chum 16 qua méi thau kinh la 'Vi..
.l///:(l//////l//

chum song song va léch so vai 7
9’ W

1) (Do géoc A bé, tia téi gan ~ N,

vuong goc vdi mat bén cua

', -
lang kinh). Hinh 6.81a

SRR -

chum téi mot géc D = A (n-

ETNRY

-
m—r




Phan chung cua hai chum khiace xa la truong giao thoa co tiét dicn la mo
hinh thoi.
Ta da bier khi chum 101 song song thi khoang van 1 khong phu thuoe vi 1
man. Vay man dat o dau ma do rong cua he van cuc dai thi s6 van sang cuc
dar Tu hinh 6.81a. Néu man dat vuong goée vai hinh vé tar M,N,, thr so van
nhicuw nhat

AA,

Ta co AjA, = 2MUN, > MuN, = = 2 (em), khi d6 man cach luong lang
\!
kinh mot doan OH = 9 4'
tanD
(?M_‘_: OM_”_ 10°

OH = — =

_— = : = 10 (m).
D Din-1) 2.10°(15-1)

Chon dap so D
6.82. (Xem hinh ve 6.82. cua deé ra)
Tu cap tam giic dong dang SO,0, va SS,S, ta c6
():“-" = - g , thay 0,0, = 1 (m), §;S, = 2 (Inm) ta duge d = d’
515, d+d’
Khi d = d’, vat that cho anh that thid = d’ = 2f.
Vay d = 60 (cm).
Chon dap so C.
6.83. Tu hai tam giac dong dang SS,S, va SM,N,,
M, N D+d+d) _ 2+12 _ 32
> 2

Ta c6 — = = =

ae 2
3

SS, d+d) 12 1,

M\Ny,= =8§,S, = ? (mm), OM, = ON,, = g (mm)

2

Khoang vani = »— =0,6.10". ——— = 0,6 (mm)
2.10°

Toa do van sang la x = ki
Nén ta c6 - ON, < ki < OM,,
8 g

-3 S 0,6k < g vd1 k nguyén ta dude: -4 < k < 4.
Co 9 vin sang. Chon dap so A.

6.84. Ta bién luan mat cach dinh tinh
Khi lii S ra xa dan, 0,0, gitt nguyén thi M;N, nho dan.
Khi lui man ra, hai anh lui vé phia thau kinh, do d va d’ nghich bién. Vay D
tang lén, a giam di, va i1 = A — sé tang lén.

a

Két qua la i sé tang lén s6 van sé giam di.
Chon dap so C.
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6.85. (Xem hinh vé 6.85a)

Chum td1 song song cho hai anh that S,

S, trung hai tiéu diém anh. Trudng giao

thoa va vang ke soc trén hinh 6.85a.
Dei<f=2{m)
a=88,=00, =5 (mm) T
i= i = 0,6.10 2 2 10" = 0,2 (mm) PR K

a 5.10 " 5
Do rong hé van M, N, xac dinh boi M,N, = S,S,,

hay OM, = ON, = % = 2,5 (mm).

Toa d vach den la x = (2m + 1;% < OM,

-25<(2m + 1)0,1 <25
-25<2m +1<256
-13 <m < 12.
Co6 26 vach den trén man
Chon dap so D.
6.86. (Xem hinh vé 6.86 cua dé ra)
d =15, f =20, d = -60. S cach thau kinh 15 em cho hai anh ao cach thiu
kinh 60 cm.
Tir hai tam gidc can dong dang la SO,0, va SS,S, ta cé
§1-S~"— = Ifll——d =3, $;S, =30,0;, =3 (mm).
0,0, d
Chon dap so A.
6.87. (ta dung hinh 6.86, nhung khéong dung cac du li¢u cua bai 6.86)

1A

d|-d
do —aA=3ma‘1 = :1 | .nén |d'| =4d
a” all d
i : . = 1 1 1
Vat that S cho anh aonénd’'=4d; = + — = — (1)
d -4d 20

Gidi (1)tacé d =15
d = -60.
Khoang cach tit hai anh dén manla D =7+ |d’| =200 (ecm) = 2 ()
Khoang van i1 = 2 D = 0,5 (mm)
a
D6 rong cua hé van, suy tu hai tam giac dong dang c¢6 chung dinh, hai day 1
SlS'_ VQ Mranj

320



M N, i 1_~_1(1 7

S.S d’ 60 3
OM,, = ON, = . S8, = - (mm).

Toa do van sang x = ki
Tu bat dang thue kép —-ON,, < ki < OM,,

—_ -

- i ]
[at hay so 3 < 0.5k < :

_11 < k < _14
3 3
Do X nguvén nen -4 < k < 4.
Co 9 van sang. Chon dap so B.

6.88. Gia su S 0 ngoai tiéu dién, S, la anh
thatr cua S qua nua trén (SO,S,;
thang hang): S. la anh cua S qua
nua duoi. Vang ke soc la vung ma

hai song anh siang gap nhau. D¢ la
truong giao thoa. Hinh 6.88a
Vay nguon S dat truée lugng thau kinh thi phia sau bao gig cing ¢é trudng
giao thoa. Chi co diéu la, lic S tao anh that thi truong giao thoa ¢ trong
khong gian hep. Néu dat man vao d6 thi khoang van i rat nho. Rat khé
quan sat h¢ van.
Chon phat biéu B.

6.89. Khoang cach hai nguon két hgp a = SS" = 2SH = 2 (mm).
Khoang cach tu hai nguon dén man quan sat la

D=HO=HA+AB +BO=2(m)
Khoang van i = & D = 0,6 (mm)
. S

Do rong cua hé van trén man la
M,N,, tuy nhién ¢ day ta chi tim - &

dogn ON, voi: Py
ON, _BO _075 _3 S' Hinh 6.89a
HS ~ AH 125 5

ON, = 0,6 (mm)
Cac vach den cach O mét doan x = ki = 0,6 (mm)
Vay vach den dau tién cach O mét doan 0,6 (mm), dung véi k = 1, vach nay
trung N,,.
Chon dap so B.
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6.90. Khoang van i1 = A 2 = 0,6 (mm).
a

Dé rong MN bang n khoang van, véi n = M— = 20
i

Néu M, N trung 2 van sang thi trong khoang MN ¢6 21 van sang 20 van toi.
C la mot dap so dung.
Néu M, N trung 2 van toi thi trong MN c¢6 21 van té1 20 van sang, vay B
cang la mot dap sé dung.
Néu M va N khong trung van sang hay van t6i nao thi trong khoang dé co6
20 van sang, 20 van toi.
Vay ca B va C déu ding va thiéu. ta chon dap an D.

6.91. Gia su tai vi tri x ¢6 cuc dai k, cua 2, va cuc dai k cua 2 thi.

x = k;1; = ki, don gian cho 9

a
Ta co kl}'] =k
k. 1,8
A= ——L = = — (um)
k kK
- . » - - 108 - ~
cho A lot vao khoang 0.4 (um) dén 0,76 (um) ta duoge 0.4 < = < 0,76
4,5 > k > 2,37
4>k >3

Vay c6 hai bie xa ¢6 cuc dai ung vadi
k, =3, %, =0,6 (um)
va ki,=4, ;=045 (um)
Chon dap sé C.
6.82.Taci=A2 =A—2_ =10
a 2.10"°
Toa do van sang x = ki = 10 °kA, véi k € Z
Ta ¢6 phuong trinh v6 dinh hai an la k va 2

0.6 (mm) = 0'6101 (m] - 0,6.10_3 k)&. hay )& 0.61':.0_

Do nguén don sdc la 4nh sang trong thay, nén
0,4.10° <2 <0,76.10™°

04.10 " < (—)—6—]}0— <0,76.10 "
9_9 > ) 0‘6
0,4 0,76

1,56 2 k > 0,79. Nghiém nguyén duong duy nhatlak =1, A = 0,6.10 " (m).
Chon dap s6 D.

322



: _ : o
6.93. Bicu thuc cua khoang vani =4 —,thay D=2 (m),a=1 (mm)
a

tacoil=2.10" A

Neu tai toa do x ¢o6 vach den cua mot buc xa nao thi
I s
x = (2m + IJ2 =(2m + 1)10"A

Cho x = Itmm), ta c6: 10 " = (2m + 1)10"x
10° y
Z_I_HTT
Do nguon phat anh sang trang nén
10°

0410 ——— £0.76.10°
2m + 1

A =

>2m + 12

0,76
2022m+12132(1)
(2m + 1) la so nguyén le, nén khong c6 gia tri nao cia m thoa man (1). Vay,
tai vi tri x = 1 tmm), khong ¢6 cuc tiéu cua biic xa nao ca. Chon ddap dn A.
6.94. Khi che mot trong hai khe bgi ban mat song song, thi hé van dich mét doan

Xy = I-)Itn = 1)
a

(xem bai tap mau 6.2)
2% ;,D=z=l+ e
D (D
Thay / =5.10", x,=6.10", a=10" D = 2.
Taco n=1,6.
Chon dap so C.
5.95. Do rong cua h¢ van M,N,, c6 biéu thuc la M N, = 2/tanu = 2la = 8u (1)
Trén man ¢6 9 van sang, 2 mép trung 2 van sang thi
MyN, = 8i = 12 (mm) (2)
T (1), (2) ta suy ra 8a = 12.107°
a=1,5.10" (rad).

Ta co n-1=

Chon dap so D.
5.96. Tu cong thic i = A = & & Ak
a 2da

Thay i =1,5.10 %, A =0,5.10°% a = 1,5.107, [ = 4.
4+d

Taco 1,5.10"=0,5.10°3 7074

4,5=0,5(4 + d)
d =5 (m).
Chon dap so C.
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6.97. Ta c6 i = 99 _aird

a 2du
Thay s6, v6id = 0,5, a = 1,210, i = 10", A =0,4.10 ° ta co
B o AT
2.05.1,2.10°
1,2=0,2 + 0,4/
!l =25 (m).

Chon dap so6 B.
6.98. Néu hé van c6 12 van to61, hai mép cua hé la hai van sang thi do rong cua heé

van sé la M,N, = 12i dong thoi M(N,, = 2la. Thay i = 2 i(; :
2du
Tace 12297% - 9o
2da
3and + 1) = lda

Thay A =0,4.10° d = 0,5, « = 2.10™ ta dugc [ = 0,75 (m)
Chon dap so6 C.

6.99. Do rong hé van M, N, = 2/tanu = 2lu

d+!

du

Khoang van i = A

Gia si do rong hé van bang n khoang van thi
= M{IN() 2da

= 2la -
i ad + 1)

n . Véi cde dit lieu da cho: « = 2.10%,d = 0,5

A= 0,4.10"'5. tacon=20- ! ~ (1)
0,5+1

Biéu thuc (1) ching to khi / thay déi thi 0 < n < 20

Vay khong c6 gia tri [/ nao dé trén man cé6 31 van sang, vi sO van sing
khong thé vuot 21 van (ing véi n = 20).

Chon dap sé D.

6.100. Chiét suét cua lang kinhn = <
v

Do lang kinh ¢6 goc chiét quang bé, goc tai bé nén goc léch cua tia sang don
sac khong phu thuge vao goc tai. Goe do la

f) —; ﬁln -1)= IO-Z[EH]}
v
~ o . 2 B
D = 10*”[C "} . ‘1'02'}0 = 0,515.10 “ rad
| v 1,98.10
D = 0,295 (d¢).

Vay D la dap so6 ding.
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6.101. (Xem hinh ve 6.101 cua dé ra)
Ky hicu n, la chiét suat cua lang kinh véi tia do. Gée léch cua tia do la
Di = A, 1) va goc léch cua tia tim la b = Alnz ~ 1). biém sang do
cua 16 mau do la D, thi OD = ltanD; = (D,. Piém T cua tia 16 mau tim thi
OT =ltanD, =1D..
Quang pho Lién tue trén man, ¢6 do rong la

DT =0T -0D = A(n, - n,)

Thay s6. ta co DT = 5.10 3 - {2)=0,1589.10" (m)
Vayv dap so A dung.

6.102. Khi ta quay lang kinh mot goc bé thi géc téi cua tia sang thay doi, nhung
phuong cua tia tdi van la phuong AO (xem hinh 6.101).
Do goc léech khong phu thuoc goée téi, phuong tia téi van la phuong ngang
nen cac tia khue xa don sac ¢o phuong ¢6 dinh. Cac diém sdng ¢6 mau xac
dinh tren man déu ding yvén. Do d6 quang phé lién tuc trén man khong thay
doi g1
Phat bicu A dung

6.103. Tren man co 26 vach den ma hai mép cua hé van la vach den thi do rong
cua hé van la M,N,, = 251

a=2dAn-1)=3.10"(m)
D:d+[=3flll} M.
M,N, = 2ltan A (n - 1) Sie . a
. : " d - \ l
=2lAn-1) Se ] 0
= 15.10 {Hlll Sz._..
Tu biéu thuec M, N, = 251 N,
Ta co 1=06.10" = A Q
a Hinh 6.103a
. v 3 3
\ = air _ 3.10 ".0,6.10 - 06.10°
D 3

Vay dap so B dung.
6.104. M\N, = 14i = 2/tan A (n - 1)
a=310"(m),d=05(m), A =0,6 um

Ta co: 2/ .f\lu -1)= 14')_9*_1_
a
6.107% = 14.6.10 TQE-i
3.10 "

18/ = 8,4(0,5 + 1) = 4,2 + 8,4l
[ = 04375 (m).

Ca ba dap so A. B, C deéu sai, ta chon dap so D.
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6.105. Ta c6 cong thiic %‘ = e m\;... ,
A= b_c - ln_v;-ﬁ
A 2

Thay h = 6.625.10*, ¢ = 3.10%, » = 0,546.10°%, m = 9,1.107%},
Voma = 4,1.10°, ta thu duge A = 2,875.10 " (J).
Vay dap s6 D dung.
6.106. Ky hiéu n, la s6 photon dén catot trong 1 gidy, n la so electron bin ra khoi

catot trong 1 giay thin, = A g
£ he
Cudng do dong bao hoala I, = nle]
|
Nén n= -
el
. I
Hiéu suat luong tu la H = 2 = H=s —. be
n, e pa
Thay sg 1 = 210 6626.10 " 3.10"
151516 10 054610 '
H = 0,003
Viy dap s6 A dung.
2
6.107. Ta c6 cong thuc % =A+ E’—v#ﬁ
-}‘1-C=A+ IDVI (1)
A 2
2 2
:}E=A+m"2=A+4[mv‘) (2)
A, 2 2
2
4he _ o 4 mv,
1
]
P et T ik T - e B
N A By ks
A= e - ).
3\, A,
34 L]
Thay s6 A = 2925.19 '3'1_?2 (0,96 — 0,36].10 °A = 4,6.10 " (J).
3.0,36.0,24.10
Dap so A ding.
6.108. Ta c6 hf, = A+ W, (1)
hf, = A+ W (2)
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Tru theo vé. har phuong trinh (1) va (2) ta cé:
hif,-f)=W, - W, =
f.=1f, + ", - E‘—rﬁ =2.10" + 14.16.10
h 6,625.10 "
f.=2338.10" (Hp).
Chon dap so C.

6.109. Trong su tao thanh tia X, qua mot va cham dong nang cua électron chuyen
thanh nang luong cua mot photon. Khi ¢é hiéu suat 100% thi photon ¢6 nang

— mv’
luong cuc dai la hf,,,, =

2
Cac photon bat ky, ¢6 nang lugng hf < —

4

Trong do m;:— la dong nang cua electron lic dap vao déi am cuc.

mv- mv
Sl + lelUak
. n
Trong bai nay, Lg— =8.10"J) = 5 (eV).

Uak = 19995 (V).
hf < 19995 (eV) + 5 (eV) = 20000 (eV)
20000.1,6.10 ™ -

f< ——————— =4,83.10"
6,625.10

Chon dap so C.
6.110. Quy dao dung cua electron trong nguyén tu hidro r, = n’r
J day r, = 19,08.10 ", r, = 5,3.10"", nén r, = 36r,.
Vay n = 6.
Nang luong cuc dai dé ion héa nguyén ti hidro dang & trang thai co ban la
nang luong cung cap cho nguyén ti nay ¢ E, 1én E,

A=E, -E, = -E,
E =B _E
6 - 3
E, = 1398 _ 4377 (eV)
36

Chon dap so D.
6.111. Ta biét A = E,. — E] = "'Eh El =-A (1)
Photon ¢6 buée séng ngdn nhat la photon c¢6 nang luong lén nhat, do la

photon ung vdi bude séng A,, vai }—b— E, - E.,=-E..

Y2

Tu cong thic E, = - B—}l ,tacé E, = -Ii—l
n’
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b 4he _ 4.6,625.10 "3.10°

A 13,58.1,6.10 "

’

0.3659.10 " (m).

§

do » < 0,4 (um), nén photon nay khong thay duoc, la tia tu ngoai
Chon dap so A.
6.112. Vach (mg véi bude song dai nhat ing véi cac photon ¢6 nang luong nho nhat.
Véi day Laiman dé6 la 4.,
V61 day Banme d6 la 2.,
e

” == E'.' - E,

J"':Ii

h

:‘E - E.‘i &= Ez

A
Céng theo vé ta cé

B DB W

A A Ay
e A Ayyh g 6
Vay by = —2fw2 2 0.10273.1076 (m).

Ay + }":iz

Chon dap so D.
6.113. Ta c6 hf;, = E; - E,
hf,, = E, - E,
Tru theo vé ta c6 h(fy, - f,;] = E5 = E5, nhung E, - E, = hf,,
Nén fy, = f;, - f,;. Thay sé ta dugc fy, = 4,552.10'" (Hz)
Vay ddp so C dung.
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Chuong VII. VAT LI HAT NHAN

TRAC NGHIIEM LI THUYET
7.1. Trong mot hat nhan
1) SO proton va notron bang nhau
b) S6 proton nho hon so notron
¢) So photon nho hon so proton
d) Ca ba kha nang A, B, C déu c6 thé xay ra.
7.2. Chon phat biéu dang.
a) Nang luong lién két cua mot hat nhan la nang lugng dung dé két hap A
nucléon cua hat nhan thanh hat nhan
b) Nang luong hén két la nang luong toa ra khi ta tdch hat nhan thanh A
nucleon rieng re.
¢) Nang luong hen két cua mot hat nhan cho ta biét do bén virng cua mot hat
nhan
d) Ca A, B déu diang.
7.3. Chon phat biéu sai.
a) Nang luong lien két cang lén chung to hat nhan cang bén
b) Hat nhan cua nguyén t6 nao ¢6 nang luong lién két 16n hon thi bén vimg hon.
¢) Co the dung nang luong lién két riéng dé so sanh do bén ving cua hat
nhan cua cae nguyen to khac nhau
d) Ca A, C déu dung.
7.4. Khi quy doi khoi lugng sang nang lugng tinh va nguoc lai, thi phat biéu nao
sau day la dung nhat.
a) luc® = 931 (MeV) b) luc’ = 931,5 (MeV)
¢) luc® = 934 (MeV)
d) Hai dap s6 B va C diing nhung thiéu phan giai thich.
7.5. Phat biéu nao sau day khong day du.
a) So nucleon duge bao toan trong phan dng hat nhan
b) Tong dién tich cac hat nhan tham gia bang téng dién tich cac hat nhan
tao thanh sau phan dng
¢) He cac hat cua mét phan ang hat nhan la mot hé kin, nén dong luung
toan phan duge bao toan trong phan ung hat nhan.
d) Nang lugng toan phan duge bao toan trong phan ing hat nhan.
7.6. Phat biéu nao day du nhat.
Trong phan ung hat nhan A+ B > C + D
a) Nang luong do phan ung toa ra la [(my + my) — (me + mp)le”
b) Ki hieu K la cac dong nang cac hat nhan thi, nang lugng ma phan ung
toarala (K¢ + K - (Ky + Kg)

329



¢) Ki hiéu Am la do hut khoi thi nang Iua_mlg do phan ung téa ra la
[(Am¢ + Amp) — (Am, + \my)]c”
d) Ca A, B, C déu dung va chua chat che.
7.7. Chon phat biéu dung nhat.
a) Hién nay ta chua can thiep duoc vao hién tuong phong xa, dé dieu Khien
toc do cua phan ing
b) Phuong trinh phéng xa [ la 'k »22.B % e
¢) Nang lugng do mgt phan ung tao ra trong phéng xa [} la (my + m — me”
d) A, B, C deu ding va day du.
7.8. Chon phat biéu ding.
a) C'' la chat phong xa [3*. chi phat ra hat e

b) C' la chat phong xa |5 . chi phat ra hat " e
¢) C? la chat phéng xa v, chi phat ra tia y
d) Ca A, B, C déu thiéu chinh xac.
7.9. Chon phat biéu sai.
a) Tia «, ¢6 tac dung ion héa manh nhat
b) Tia 3 . ¢6 tac dung ion héa yéu hon tia «
¢) Tia y khong c¢o tac dung ion hoa, vi khong mang dién
d) Tia y ¢6 tac dung dam xuyén manh nhat.
7.10. Chon’ phat biéu sai.
a) Nang lugng toa ra tu mot phan ung nhi¢t hach lon hon nang luong toa ra
tud mot phan ing phan hach
b) Phéng xa la phan ung toa nang luong
¢) Phan ung nhan tao ¢6 thé thu hay toa nang luong
d) Khong ké dén nang luong cua anh sang mat troi, hiéen nay ta chva su dung
duge nang lugng cua phan tung nhiét hach dé san xuat ra dién nang.
7.11. Hay chon phat biéu dung.
a) Cédc dong vi phéng xa nhan tao chi ¢6 thé tao ra trong phong th nghiém
_ b) Céc dong vi phong xa khong duge sinh ra tir trong ty nhién
¢) Céac dong vi phéng xa nhan tao khong ton tai trong tu nhién
d) Ca A, B, C déu ding.
7.12. Chon phat biéu day du nhat khi néi ve su ton tai cua quang Uran trong long dat
a) Do ti lé U*” trong quang qua nho ‘
b) Do trong quang khong ¢é du notron cham dé duy tri phan dng pian hach
¢) Do quang ton tai ¢ cac khoi.cé thé tich nho hon thé tich tdi ha |
d) Ca A, B, C méi dung va day du.
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1.13. Ly do dé nguoi ta xay dung nha may dién nguyén tu la:
a) Gia dién nang re b) Khong gay 6 nhiém moi truong
¢) Chi phir dau tu thap d) Nguyén liéu vo han.
7.14. Ly do dé nguoi ta muon thay thé nguon nang lugng phan hach bang nang
luong nhiét hach la
a) Chi phi dau tu thap b) Gia thanh dién nang re
¢) Nguyén liéu doi dao d) Dé van hanh.
7.15. Chon phat biéu sai.
Dung chat phong xa B dé:
a) Xac dinh tudi cac cé vat b) Xdc dinh tudi cac héa thach
¢/ Danh dau nguyeén tu d) Xac dinh tuéi qua dat.
7.16. Chon phat bieu ding nhat
Su phan hach la su vd mot hat nhan nang
a) Thanh nhiéu hat nhan nhe mot cach tu phat
b) Thanh hai hat nhan nhe sau khi hap thu mét notron
¢) Thanh hai hat nhan trung binh va ban ra mét vai notrén, sau luc hap thu
mot notron nhiet.
d) Thanh hai hat nhan nhe mot cach tu phat.
7.17. Trong su phong xa «, khoi chat phong xa bi néng lén, dé la do:
a) Dong nang hat nhan con.
b) Dong nang hat «.
¢) Do nang luong ma phan (ng toa ra.
d) Ca A, B va C déu dung.
7.18. Trong su phong xa « cua §,"Po, ki hiéu n, la so6 hat nhan me ban dau thi
nhan dinh nao sau day la sai?
In 2t
a) S6 hat nhan me ¢ thoi diém t trong khoi chat phéng xalan=n,e T
b) S6 hat nhan con la (n, — n),
¢) Khi héli tao thanh c6 thé tich (¢ diéu kién tiéu chuan) la:
V=(,-n) 2lj£ (lit), vdi N, la s6 Avogadro.
\
d) Trong ba phat biéu trén ¢6 mot phat biéu sai.
7.19. Luc t = 0, tu mot khoi chat phéng xa 7, ban ra xung quanh dugce 22200000
tia B trong khoang 1 phut. Do phéng xa ban dau la:
a) H, = 370000 (Bq). b) H, = 107° (Ci).
¢) Ca A va B cung dung. d) Ca A va B cung sai.
7.20. Chon phat biéu dung.
a) Khoi lugng cua hat nhan C' l1a 12u.
b) Khéi luong cua hat nhan C'* 1a 11,9967 1u.
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7.21.

7.22.

7.23.

7.24.

7.25.

7.26.

7.27.

332

¢) Néu bo qua khéi luong cac électron thi khéi luong hat nhan C' 1a 119967u.
d) Ca A, B va C déu dung.

Muén tdch 1 notron ra khoi hat nhan C'* thi can cung cap cho hat nhan na
mdt nang luong la bao nhiéu? Chon dap sé dung.

m_ =1,0073u
Cho :

'm_ = 1,0087u
a) Khong tinh duoc. b) Cach dat van dé sai.
c) 9,244 (MeV). d) 8,752 (MeV).

1
Cong thite gan ding cho ban kinh hat nhan la R = R A vdi R, = 1,2 Feem
(1 Feemi = 10" m) A la s6 khoi. Khéi lugng riéng cua hat nhan la:
a) Khong ¢6 khoi luong riéng cho moi hat nhan.
b) 0,138.10"" kg/m”. c) 0,229.10"® kg/m”. d) Pap sé khac.
Dudi tdc dung cua bire xa y, hat nhan C' bién thanh 3 hat o Gia s
m, = 4,0015u dai m¢ = 11,9967u. Budc song dai nhat cua photon tia y di
phan ung c6 thé xay ra la:
a)3,01.10 " (m). b)296.10" (m). ¢ 1,98.10 " (m). d) Dap so khac
Xét phan ung nhiét hach: /D + (D - [T + |H + 3,63 (MeV)
Cho biét my, = 2,0136u; my = 1,0073u; m, = 1,0087u
Nang luong lién két riéng cua | T la:

a) 3,7 (MeV). b) 7,8 (MeV). ¢) 2,01 (MeV). d) Dap so khac
Lay luc® = 931,5 (MeV).
Hat nhan ;,"Po dung yén phan ra thanh hat nhan chi va hat «. Phit bie

nao sau day la sai.

a) Nhiét lugng cung cap cho phan tng bang 0.

b) Nang lugng do phan (ng téa ra la K, + Kp,.

¢) Nang lugng nay lam néng khéi chat Po.

d) Cac phat biéu trén thiéu gia thiét; bo qua nang lugng cua bic xa v.

Trong phan ung phan ra hat nhan Péloni dang dung yén, phat biéu nao sal
day la sa1?

a) Hai hat chi va o ban ra theo hai phuong khac nhau.

b) D 16n cua van téc hai hat ti 1é nghich véi khoi lugng.

c) Pong nang cua hai hat ti 1é nghich véi khéi lugng.

d) Trong ba phat biéu A, B va C c6 mdt phat biéu sai.

Trong phan ing nhan tao dau tién, hat « ban vao hat nhan nito ding v
theo phan ung ja + !N — 'O + !H. Cho biét hai hat sau phan ung ¢

cung van toc: v, = v,,. Nhan dinh nao sau day la dung:



) Phan ung nay toa nang lugng.
by Phan ung nay thu nang lugng.
¢ 1 Chua the ket luan duoe, vi echua cho eac khoi lugng hoac cac dong nang.
) Do la phan ung thu nang luong, néu thua nhan du kién cua dé ra. Tuy
nnien de ra van ¢6 cho khong thuc te.
. ‘Khi so sanh, lap ti so0, ta lay khoi luong cac hat nhan boi so tron don vi u).
7.28. Trong bai 7.27, cho dong nang cua hat « la K, = 2,7 (MeV). Tinh nang luong
rma phan ung thu hay toa. Chon dap so6 dung.
a) Toa 2,1 (MeV), b) Thu 2.1 (MeV).
c¢) Toa 3.53 (MeV) d) Thu 3,63 (MeV).
7.29. Ban mot hat proton ¢6 dong nang K;; = 545 (MeV) vao hat nhan [Be dang

dimg ven. phan (img cho ta mot hat « ¢6 dong nang K, = 4 (MeV), va mot hat
¥. Cho biét van toc cua hat « vuong goc véi van tée ban dau cta hat proton.
(Khi can lap ti sd cac khoi luong, ta ldy khéi lugng cac hat nhan bang so
tron don vi u). Chon phat biéu dung.
a) Phan ung thu nang lugng.
b) Phan ung toa nang luong la 3,575 (MeV).
¢) Chua tinh duge vi thiéu du kién.
d) Mot dap so khac mai dang.

7.30. Trong bai 7.29 goc giva vectd van toc hai hat sau phan ung la:
a) 90 b) 150" ¢) 30" d) Dap so khac.

7.31. TU mot khoi chat phong xa, vao luc t = 0 nguoi ta dem duge 36000 hat |}
phong ra trong 1 phit. Sau 2 gio ta lai dém; trong 1 phut co 9000 tia [} ban
ra. Chu ki ban ra cua chat phong xa nay la:

a) 30 phut b) 2 gio c¢) 60 phut d) 120 phut.
7.32. Sau mot gio dau tién, so tia phong xa 3 ban ra tir khéi chat phong xa tren la:
a) Thieu du kien. b) 2160000 tia.
c) 1567458 tia. d) Ddp so khac.
7.33. Do phong xa ban dau cua khéi chat phong xa, ¢ cau 7.31 la:
a) H, = 600 (Bq) b) H, = 603,47 (Bq)
c) H,, = 36000 (Bq) d) Dap so khac.

7.34. Dong hat proton c¢6 dong nang W,..z 1,6 (MeV) ban pha hat nhan |Li dang ding
yén, phan ung thu duge hai hat ¢ ¢6 cung dong nang. Biét m, = 4,0015u;
m,, = 1,0073u; my, = 7,0144u. Pgng nang cua moi hat o la:
a) 7,50 (MeV) b) 9,51 (MeV) ¢) 11,60 (MeVid) 8,90 (MeV).

7.35. Tim goc ¢, tao thanh gida van téc cua hai hat « trong ciu 7.34. Chon dap so
dung nhat.
a) 2,937 (rad) b) 170" c) 85" d) Dap so khac.

333



7.36.

7.37.

7.38.

7.39.

7.40.

Trong phan (ng cua cau 7.35, c6 thé thay doi dong nang cua hat proton
cho hai hat a bay ra vuong géc véi nhau duge khong? Chon diap an dung

a) Co, giam K, dudi 1,6 (MeV).

b) Co, tang K;, trén 1,6 (MeV).

¢) Hai hat o khong thé bay ra vuong goc nhau duoc.

d) Mot dap an khac.

Tim chu ki ban ra cua mot chat phéng xa biét rang, trong gio dau co6 n, ti
phéng xa ban ra, trong gio thi hai chi con % tia ban ra. Chon dap s6 ding
a)T=1() b)T =2 (h) ¢) T=0,5() d) Pdp s6 khac.

Tu mot hat nhan U** qua nhiéu lan phéng xa « va f bién thanh san pham cug
cung la hat nhan Pb®”. Trong qua trinh d6 c6 may hat s¢ cap méi tao thanh.

a) 14 b) 6 &) 12 d) Ddp so khae.
Bom nhiét hach dung phan iung D + T = He + n )

Khi tao thanh dugc 1 kilomol khi héli thi nang luong da toa ra la

a) 17,4.10" (J) " b) 108,84.10*° (MeV).

c) 15.10" (J) d) Pap s6 khic.

(Cho mp = 2,0136u; my;. = 4,0015u; my = 3,0160u; m,, = 1,0087u; lue™ = 931,5 Me\'
Chat ;"Po c¢6 chu ki ban ra la 138 ngay. Lugng Polini nguyen chat co
phéong xa 1 (Ci) la:

a)m = 2,218.10 ' (kg) b) m
¢)m = 6,36.10'" nguyén tu d) m

1,109.10 ' (kg)
dap so khac.

I

Bang dap an

71.D 72.C 7.3. B 7.4.D 7.5. B 7.6. D
7.7. A 7.8.D 7.9.C 7.10. A 7.11. 7.12. D
7.13. D 7.14. A 7.15. D 7.16. C 7. A 7.18. D
7.19. D 7.20. B 721.B 7.22. C 7.23. D 7.24. C
7.25.C 7.26. A 7.27.D 7.28. B 7.29. B 7.30.
731.C 7.32. C '7.33. B 7.34. B 7.35. D 7.36. C
7.37.C 7.38. C 7.39. A 7.40. A

Hudng dan giai

7.1. C6 ba kha nang, thi du cic dong vi cua cacbon:
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!'C s6 notron it hon

12 .

. C bang nhau

1'C s6 notron nhiéu hon.

Chon D.



7.2. Phat biéu A, B sai vi khi két hop A nucleon thanh hat nhan thi phan ung nay
toa nang luong bang nang luong lien két cua no.

Phat bicu C dung: muon pha hat nhan thanh A nucléon ta phai cung cap cho
no mot nang lugng bang nang lugng lien két. Nang lugng nay cang lan chung
to hat nhan cang beén.

Chon phat bieu C.

7.3. Phat bieu A va C dung (xem Sach giao khoa).

Phat biéu B sai, thi du nang luong lién két cua Po™"" lon him cua He vat nhiea lin,
rhung nguoe lai Po la hat khong ben, He la hat bén. Chon phat bicu B
7.4. — lucc = 931.5 (MeV) néu ta lay van toc anh sing trong chan khou
C = 2.995.10" nvs.
~ luc® = 934 (MeV) néu lay C = 3.10" nvs.
Ta chon dap an D.

7.5. Phat biéu B khong ding khi cac thanh phan tham gia hay tao thanh c¢é ca hat
électron, hat nay khong phai la hat nhan.
Chon phat bieu B.

7.6. Ca ba cach tinh nang luong néura g A, B va C déu dang va tuong duong néu ta bo
qua nang lugng cace hat bue xa y va nang luong toan phan cua hat notrino.
Chon phat bieu D.

7.7. Phiat bicu A dang. vi dac trung cua phong xa la tu phat, khong phu thuoce cac
dicu kien vat i
Hai phat bicu B va C thiéu mat sy tao thanh hat notriné.

7.8. Ca ba phat bieu A, B va C déu thiéu chinh xac vi cac phong xa «. 3, ' deu
kem theo phong xa y. Chat Co"”' phong xa 3 chu khong phai chi phat tia
Chon dap an D.

7.9. Cace phat bicu A, B va D déu ding (xem siach gido khoa). Phat biéu C sai, vi
ngudi ta ghi duoe qui dao cua hat y nho tac dung ion hoa chat khi trén duong
di cua no.

Chon phat biéu C.

7.10. P'hat bicu A sai. vi nang lugng toa ra tu mot phan ing nhiét hach chi trong pham
vi 20 (MeV), trong lue do mot phan ing phan hach toa ra khoang 200 MeV.

('hon phat bicu A,

7.11. Cac dong vi phong xa nhan tao duge tao ra tu cac phan ing nhan tao. Tuy nhién,
mot so dong vi cung tao ra trong thién nhién, nhung do doi song ngan ngui nen
khong ton ta1, do do khong phat hién chiang trong thien nhién.

Chon phat bicu C. | “

7.12. C'a ba phat bicu A, B, C déu ding cho quang Uran trong long dat.
C"hon phat bicu D. ‘
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7.13. Chon phat biéu A
7.14. Vi ta chua diéu khién duoge toc do phan ung nhiét hach, nen chua hinh dung

duge cau tao cua 1o phan ung. Vay chua noi dén duoge cac khai niem vé chi
phi, gia thanh va liéu ¢6 gay 6 nhiém hay khong.

Cai khang dinh duge la nguon nhién liéu vo han: nude nang cé rat nhiéu o
day dai duong.

Chon phat biéu C.

7.15. Dung déng vi P"' trong phuong phap nguyén ti danh dau. Dung déng vi C"

dé xac dinh tuoi cac co vat, tuoi héa thach.
Dung hai dong vi U*"" va U™ trong quang Uran dé xac dinh tuoi qua dat.
Vay D la phat biéu sai.

7.16. Phat biéu A va D sai vi U*" von khong tu phan ra. Phat bieu B thicu sot

Chon phat biéu C.

7.17. Nhiét do duoc do bang dong nang trung binh cua chuyén dong nhict cua cac

hat nhan. Vay dong nang cua hat nhan con ¢ lai trong khoi chat phong xa
gay ra nhiét do cua khoi chat phong xa.

bong nang hat v, do hat « mang ra ngoai

Bo qua nang luong buc xa y, nang luong.do phan dng tao ra la ca hai dong
nang tren.

Vay chi ¢6 phat biéu A la dung.

7.18. S6 hat nhan me la n, ¢ thoi diém t.

S6 hat nhan con va s6 hat ban ra déu biang (n, - n), dé la s¢ phan ung da
xay ra

6 mol khi Heli duge tao thanh la t‘l‘l"fq ~B! do:d6 thd tich Khi Heli tas ra @

£ A
. 2 . - " o 5 11” =R ,
diéu kién tiéu chuan la - 22,4 (lit)
A
Vay ca A, B va C déu dung.
Nhan dinh D la sai.

7.19. Ké tu luc t = 0, do phong xa giam dan theo thai gian, nen ta khong the lay
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V)i l)
H, = 22200000 = 370000 Bq
60

Vay ca hai phat biéu A va B déu sai

Duang ra thi 22200000 = n.l{l -2 TJ

Trong d6 t = 1 phut, T va n, déu chua cho. Vay vdi 1 gia thiét trén, ta chua
tinh duge n, va T, chua tinh duoc H,,.

Ca A va B cung sai.

Ta chon phat biéu D.



7.20. Phait biéu A sai, vi don vi u bang T khoi lugng cua nguyén tu (' (trong do

co hat nhan va 6 dien wa)
Phat bieu C cang sai, vi nea bo qua khoi luong cae dien tu thr khoi luong hat
nhan C'" phai la 12u.
Phit bieu B dung, vi khéi luong hat nhan C' la
126 - 6. —2 20 - 11,9967u.
1,66055.10 ©
Chon phat biéu B.
T21. Tach *C < ;n » 'O
Vay muon tim ddap so ta phai c6 khoi lugng cua hat nhan !'C. Phat biéu A
khong day du.
Tuy nhien cich dat van de cua dé ra la muon tim nang luong lién két riéng
cua “C, dav la cach dat van dé sai. -
Vi dung nang luogng dé tach 1 nucleon ta khoi 11 nucleon con lai khong phai
la nang lugng lién két rieng.
Giong nhu bai toan cua go: muon cua mét khae goé thanh 3 doan ta can hai
nhat cua. Tuy nhién muon cua lay 1 doan ra khoi, thi ta can mot nhat cua,

“

: . o :
chua khong phai la 3‘ nhat cua!

Vay ta chon phat biéu B.
Chua v: Neu dé cho 4 dap so bang so, thi hoe sinh phai tim nang lugng lién
ket rieng dé chon mot dap so dung '

O day la « = —L[Gmh +6m_ - m ]c": = l[6[1,0087 +1,0073] —11,9967] u.c”
12 12
Lay uc” =931,5 (MeV) thi e = 9,244 (MeV).
m

7.22. Klhoi luong rieng D = —
i

Trong do m = Au
‘1’ ] 4 4
V= _aR" = —aR A
3 3
T'hay viao bicu thae D
D - 1 Av _ __JL_J‘
:} nR, A 4k,
3.1,66055.10
4.m(1,2.10 ©)*
Vay dap so C dung.

D= = 0.229.10",

e . he " 2
7.23. Plhan ung hat nhan la;: — + m.¢" =3.m,¢c” + Q
,.
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7.24.
" Ki hiéu E;,, E; la nang lugng lién két cia ‘D va °T ta c6 cong thde dé tim

Trong d6 Q la tong dong nang cua ba hat o va nang luong cua buc xa y tao

thanh. Do Q > 0 nén: P—E > (3m, — m,)c’

A
h
P -
(3m, —m_)c”
: h
A<

(3m, - m_)c
Thay s0, ta ¢6: A < 1,7.10 ¥ (m)

Chon dap s6 D.

'D+2D-3JT+ ,H+Q

nang lugng ma phan dng nay toa ra la:
Q = Er - 2Ep
Er=Q + 2E,
E)=[(m, + m,) - mpJc® = 0,0024uc”
E; = 3,63 + 0,0048.931,5 = 8,1512 MeV
Nang luong lién két riéng cua T la: ¢ = %%g = 2,7004 (MeV)

Chon dap so C.

7.25. Trong su phong xa, hat nhan tuy phan ra, vay nhiét cung cap cho hat nli

me bing 0 (vi hat nay khong hap thu nhiét). Phat biéu A dung.

Nang luong toa ra la Q = K, + K, - K, nhung hat me dung yen, nen K., = 0
Vay phat biéu B cung dung.

A, B dung nén D ding va day du hon.

Phat biéu C sai vi nang lugng tao nén nhiét do khéi chat phong xa la dong
nang cua hat nhan con.

Chon phat biéu C.

7.26. Do hat nhan me ding nén dong lugng tong cong bang khong:

0-P +P,
P =-p
Hai vecto dong lugng doi nhau ching té hat nhan con va hat « o vin 1oc
cung phuong nguoc chiéu nhau.

Phat biéu A sai.

7.27. Do hat nhan N ban dau ding yén, nén dong luang toan phan 1
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¥V = =N
9
("ac dong nang cua hai hat sau phan ung la:
. m, 1 4 |, 1 1 : 1
" K= mit\- = 2. —.—vVv, = —.—m,v, = —K,.
2 4 2 81 81 2 81

“ Do hat hat cung van téc nén dong nang t1 1é thuan véi khoi luong
; 17
K — 17[\” = -—K,
81
* Pong nang tong cong sau phan ung la:
» 2 L 4 »
I\..+h||: —I\,<}\,
o
Vay phan ung nay thu nang luong.

Phat bicu B dung. tuy nhien phat bieu D day du hon.
Chon dap an D

7.28. Néu bo qua nang luung bue xa . thi nang luong do phan ung thu vao la:

Q l\._,*‘Ku'f-KH3= gK,

Vi K, = 2.7 thi Q = s; 2.7 = 2,1 (MeV)

Vay dap so B dung.
7.29. Trong hinh 7.29, ba vecto dong luong
cua hat nhan I, ¢, X =1
PP AP IR P PR
Xét tam giac vuong AOB: P{ = P + P!
Thay P* = 2mK

0 »
2my. Ky = 2m K + 2m K, B P,
K m, K, & +m K, Hinh 7.29
\_\. =
m,
B AR } -
Ky = ¥ L)ﬁ L = 3,575 (MeV)

Viay dap so B dung.
7.30. Tu hinh vé 7.29 ta cé:

P, [2m K 1K,
COSX = -CO080l = ——— = -~ } ———
P, T \eMK, 6K,
COs s = -0.,8637
\3.3.575

X = 119.33 [(l(:}l.

Chon dap so B.
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7.31. S6 hat me dém lan tha nhat la n,

L
1
Luic bat dau dém lan thd hailan,, =n,2 T

Trong thoi gian dém t = 1 phut = é gio, lan dau so6 tia phong xa ban ra la:
——— l -
36000 = ni,[l -2 GOT}

-
Lan sau la: 9000 = n,, [1 -2 GOT]

1
' 1
Chia theo vé, ta c6: 4 = b T
“m
. 11
2* % 2%
t
2 =2.T=1(h)
g i

Vay dap so C ding.
Chu y: Ta ¢6 thé giai nhanh nhu sau: do thoi gian dém bing nhau, nén

1
H, .. ... . Q‘Tl
H .
n D27
i
36000 ., _o7. b _oqp_ b _y
9000 & ' 2

(T4t nhién ta khong cho rang H, = 36000 phan ra/phut)
Day la cédch giai khong chat ché, khong thé chap nhan duge trong bai tap tu
ludan, nhung dap dung tét cho bai trdc nghiém.

7.32. So tia phong xa 3 bdn ra trong 1 gid dau tién, tic 1a sé tia bdn ra trong 1

chu ki
S d6 1a An = '—;2-

_
Theo gia thiét trong 1 phut dau 36000 = nu[_l -2 “J -
2000 - 3134916
1-98
An = % = 1567458 tia

Vay dap so C dung.

Ng =

r |
7.33. T biéu thie 36000 = n, 1 -2 “0}
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b§ phong xa ban dau la: H, = An,, = li,;‘g n,




7.34.

7.35.

7.36.

7.37.

0,693.36000 6,93

:

1 1
-36““11 - ‘5"] 1-2 60
H, = 603,47 (Bq).
hon dap so B.

Il

Nang ludng do phan ung toa ra la Q
Tinh theo do hut khéi, thi: Q = [(my, + mp) - 2m,,Jc* (1)
Tinh theo cac dong nang. thi: Q = 2K, - Ky (2)
Tur (1) va (2), ta suy ra: 2K, - Kp = Ame?
1 :
K” = 'é Il(]r + ancél
Thay so, v Am = my, + mp - 2m, = 0,0187u
1
K.= = (1,6 + 0,0187.931,5|
Z >
K, =951 (MeV). i”
(‘hon dap so B.
Trong hinh 7.35, ta biéu dién cic vecto

dong lugng cua hai hat «, tong dong lugng S
nay bang vecto dong luong va hat proton P
(vai vail tro la dong luong toan phan)

Ta co cosf 3‘—] = 23 , thay P = V2mK ta dugc: 0
2 A ol Hinh 7.35
cos !f 1 ‘ — 1 ’2.111*'.& — —1~ };{j— = -1— ——-—1‘6 —— 0,1025
2/ 2\2m K, 4\K, 4\951

Suyvra x = 168,23 (do).

Chon dap so D.

Gia su hin vecto dong lugng cua hai hat « trong hinh 7.35 vuong goc nhau,
khi do: Py = V2P,

Binh phuong hai vé

Py =8P,
2my. Ky = 2.2m K,
Ky = 8K,

Do K;; > 2K, nén phan uang phai thu nang lugng. Tuy nhién, tu cic Khoi
lugng thi phan ung nay phai toa nang lugng

Vay hai hat khong thé bay ra theo hai phuong vuéng géc nhau duge!.

Chon dap an C.

Dung don vi gig cho chu ki ban ra, ta ¢6 s6 hat nhan me mat di, bang soé tia
phéng xa ban ra trong 1 gio dau la:

_] 5
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So tia ban ra trong hai gig dau la n, + %‘— =g n,

Em:n.l[l*ZT} (2)
4
1
Pat an phux= 27T thi0<x< 1

n = ny[1 - x|

%n, = ny[1 - x*] chia theo vé, va chu y 1 -x # 0, ta c6:

= 922

=1+x :x:l
4

5
4
=g 30 phuat.

Ta c6 x

l
1

Chon dap an C.
7.38. Ta c6 phuong trinh téng hop, rit tir x lan phéng xa o va y lan phong xa 3 la:
ﬁg“U - x(ja) + yl le) + o Pb
Dung hai dinh luat bao toan dé can bang phuong trinh
Dinh luat bao toan sé khai: 238 = 4x + 206 ' (1)
Dinh luat bao toan dién tich: 92 = 2x — y + 82 (2)
Giaihé (1)va(2)tacéo: x=8;,y=6
Két qua la phéng ra 8 hat o, hat nay khong phai la hat so cap (la hat nhan
cua heli)
Phéng ra 6 électron, mdi lan phéng ra mot électron, kém theo mot hat
notrino
Vay tu U*"" dén ;)"Pb c6 12 hat so cap duge phéng ra.

Chon dap sé C.
7.39. Nang lugng toa ra 1 kmol khi Héli, s6 phan (ng da thuc hién la: 6,023.10*"
Nang lugng tao ra la:
W = 1.8,0711.6,023.10°° (MeV) = 1,088.10*° (MeV)
Hay W = 1,74.10"° (J)
Chon dap sé A.

. 7.40. Taco H = l%g n

: :>T=—l~(h}
2

S6 hat nhan me ding vai dp phong xa H la: n = —E—% , ung véi khoi luong
n

T.H.210.1,66055.10 *

n=mp,ms= — (kg)
m = mp,.m 0.693 g
r 10 27
= 138.24.3600.3.7.(1}069.310.1.660?5.10 —_— 2,298.1'0'7__lkg}.

Chon dél.) so A.
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