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Thoi gian lam bai: 180 phut, khong ké thoi gian phdt dé
( DBé gom 02 trang

Cau 1 (2 diém): ’ ‘ R

1. Mot vat co6 khai lvgng m = 100(g), dao dong diéu hoa o i

theo phuong trinh c6 dang x=Acos(wt+¢). Biét do thi Iyc L = et
kéo vé theo thai gian F(t) nhw hinh vé. Lay n®= 10. Viét /-\ . /\ t(s)
phuong trinh dao dong cta vat. 0 J/6

7 "
2. Mot chit diém dao dong dieu hoa véi chu ki Tvabien  -210% [ \/”’6 \4
d6 12(cm). Biét trong mot chu ki, khodng thoi gian dé van 4 g2 | NS\ o

2T
t6c c6 d6 16n khong vugt qua 247 /3 (cm/s) 1a N Xéc

dinh chu ki dao dong cta chat diém. A v
3. Mot con lac 16 xo dat trén mat phang nam ngang c6 k = 100(N/m), m o =
500(g). Bra qua cau dén vi tri ma 10 xo bi nén 10cm, r6i tha nhe. Biét

hé s6 ma sat gitta vat va mat phang nam ngang la u = 0,2. Lay g = M
10(m/s®). Tinh vén t6c cue dai ma vat dat dugc trong qua trinh dao

dong.

Cau 2 (2 diém):

Céc electron dugc tang tdc tir trang thai nghi trong mét dién trudng cb hiéu dién thé U = 10%(V) va
thoat ra tir diém A cach mét doan d = 5(cm), nguwdi ta dat mot tam bia dé hitng chum tia electron, ma
dwong thang AM hop v6i dudng Ax mot goc o = 60°.

a) Hoi néu ngay sau khi thoat ra tir diém A, cac electron chuyén dong trong mot tir treong khong doi
vuong goc vGi mat phang hinh vé. Xac dinh d6 16n va chiéu ctia véc to cam tng tit B dé cac electron
ban tring vao bia tai diém M?

b) Néu véc to cam tng tir B hwdng doc theo dwong thang AM, thi cam &ng tir B phai bang bao nhiéu
dé cac electron ciling ban trung vao bia tai diém M? Biét rang B < 0,03(T).

Cho dién tich va khoi lwgng cia electron la: -e = -1,6.10"°(C), m = 9,1.10°'(kg). Bé qua tic dung cua
trong luc.

Cau 3 (2 diém):

Hai nguon am diém phat séng cau dong bd véi tan so f = 680(Hz) dugc dat tai A va B cach nhau 1(m)
trong khong khi. Biét toc do truyén am trong khong khi 1a 340(m/s). Bé qua su hap thu am cua moi
treong.

1. Goi I la trung diém cua AB, P la diém nam trén trung tri'c cia AB & gan I nhat dao dong nguwgc pha
v0i L. Tinh khoang cach AP.

2. Goi O la diém nam trén trung tric cia AB cach AB 100m. Va M la diém ndm trén duong thang qua
O song song v4i AB, gan O nhat ma tai d6 nhan dugc am to nhat.

Cho rang AB < OI. Tinh khoang cach OM.

Cau 4 (2 diém):

Mot con ldc don gom day treo dai €= 1m gan mot dau voi vat c6 khai lvgng m. Ly g =10m/s?, r
=10.



a) Treo con lac don trén vao mdt gia co dinh trong trwong trong lwc. A M B

Nguwoi ta kéo dai vat ra khoi vi tri can bang dé day treo 1éch goc 0,02 ¥ |
rad vé bén phai, roi truyén cho vat mét van téc 4ztcm/s vé bén trai W @B

cho vat dao dong diéu hoa. Chon hé quy chiéu c6 goc & vi tri can

bang, chiéu duong hwéng sang trai, chon thoi diém ban dau 1a lic - 'D

vat qua vi tri can bang lan dau. Viét phuwong trinh li d6 goc cua vat.

b) Ngudi ta dem con lac don néi trén gan vao tran xe 0 t0, 0 t6 dang

di 1én d6c cham dan déu véi gia toc 5 m/s”. Biét doc nghiéng mot goc 30° so véi phwong ngang. Tinh
chu ki dao dong ctia con lac trong trudng hop trén.

Cau 5 (2 diém):

Cho co hé gom khung ddy ABDE nhuw hinh vé, dugc ddt nam trén mot mat phang ndam ngang. Biét 10
x0 ¢6 do cing k, doan ddy MN dai ¢, khoi lwgng m tiép xtic v6i khung va c6 thé chuyén dong tinh
tién khong ma sat doc theo khung. Hé thong dat trong tir treong déu cé véc to cam ng ti* B vudng
goc vai mat phang ctia khung va c6 chiéu nhw hinh vé. Kich thich cho MN dao dong. Bé qua dién tré
thuan cia khung day. Chitng minh thanh MN dao dong diéu hoa va tinh chu ki dao dong trong hai
treong hop sau:

1. N6i hai dau B, D véi tu c6 dién dung C.

2. No6i hai dau B, D véi cudn cam thuan c6 do ty cam L.
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Caul.1. Twdo thi,tac6: —=—- —=1s
2 6 6 B b s

= T=2s = w=mn(rad/s) \ \

= k=m.e’ = 1(N/m). 0 26 t(s)
Ta c6: |F,.|=kA = A =0,04m = 4cm. 202 ¥ 13/6 &
Luc t = 0 (s) tir do thi, ta c6 : Fx = -kx = -2.10”m 4102

= x = 2cm va Fy dang ting dan (vat dang chuyén s |- T emn—— =N i
dong vé VTCB) = v <0.

X =A cos@ =2cm T
= . > @ =— rad
v=-Asing<0 3 Ty —
Vay, phurong trinh dao dong cua vat 1a : x = 4cos(mt + i ; ] e
E) cm. = A : ':’ 0 Ex| i A
3 i i i
2. Tw gia thuyét = M <24my/3 (cm/s).
Goix;lavitrimav= 2471\/5 (cm/s) va t; la thoi gian vat di ti vi tri x; dén A.
Thdi gian dé van t6c c6 d6 16n khong vugt qua 24m/3 (cm/s) 1a:
2T T A
t:4tl: —2t1: — = X = —.
3 6 2
v 2
Ap dung cong thitc: A? =x*+| —| = w=4r = T=0,5(s).
®
3. Goi x, la toa do ctia VTCB, ta c6: Fan = Funs © kX, = umg = x, = >
m
Hme _ lcm.
k

Bién d6 dao dong cuta con lac la: A = Al - x, = 9cm.
Van toc cyce dai la: Vi = Aw = 904/2 (cm/s).

1
Cau 2. a) Van toc ctia e ¢ tai A la: eU = Emv2 suy ra v ~ 1,875.10'm/s

+) Khi e chuyén dong trong tir tredng B chiu tac dung cua lyc Lorenxad, c6 do 16n F;, = evB, dé e ban
vao bia tai M thi F, cé huéng nhw hinh vé = B 6 chiéu di vao.
Vi B L v nén lyc lorenxo dong vai tro la Iyc hwéng tam, lam e chuyén dong tron déu, ban kinh quy
daolaR = OA = OM.

, v mv
Ta co F, = may < eVB:rnE < R=——

eB
NE)

d d
Ta c6 AH = OAco0s30° < 5 =R." & R =—— = B =mv+/3/(de) ~3,7.10°T.

2 V3



b) Véc to B hudng theo AM.

Phén tich: v =v, +v, v6i v, =v.sina =1,62.10'm/s, V| = v.cosa = 0,938.10'm/s

: o e 1 mv
Theo v, du6i tac dung cta luc Lorenxo lam e chuyén dong tron déu vdi ban kinh R = BL
e
2R 2mm
= chukiquayT=—"=——.
\a eB

Theo v, thi e chuyén dong tinh tién theo huwéng cua B, v6i van téc V)= vcosa.
Do d6, e chuyén dong theo quy dao xody tron 6¢ véi budc dclah =TV.

. 2mm
Dé edap vao biatai M thi: AM=d=nA=nTVj=nvV,——

eB
2nmv,
= B=n——"=1n.6,7.10%T)
ed

ViB<0,03T ®n<448 =>n=1,2,3,4.
Vay: n=1thi B=6,7.10°T; n = 2 thi B = 0,0134T; ;

n =3 thi B =0,0201T ; n = 4 thi B = 0,0268T.
Cau3. 1. Taco: \ = %: 0,5(m/s)

@- 2%

D6 léch pha gifta hai diém Pva 11a: Ag =21 D @
A

Vi P dao dong nguoc pha v6i [, ta c6: Ag = (2k + 1)n

B
=d=(2k +1)>2\+A2

k.

AB A 1
=0 = dun = 0,75(m). 1

2. Hoc sinh phéi chitng minh cong thi¢c sau:
AB.x

dz — d1 = OI .

Tai M nhén dwgc am to nhat, ta co:

d;—di=kA = A (k=1, vidiém M gan O nhat)
OLA

= x = ——=50m.
AB

Cau 4. a) Phuong trinh dao dong ctia con lac don theo theo li d6 dai la: s = S,cos(wt+).

® 2\/% = (rad/s).

2

S, = [2+| Y| = 25 (cm/s) = a, = 0,02 /5 (rad)
®
s =S, cosp =0 cosp =0 T o
Luc t =0 thi = S gp=-—rad = s=
ue ! { v>0 {Sin(p<0 ¢ 2ra S 2\/3 2

cos(rt - g )(cm).




Phuong trinh dao ddng theo li d§ géc 1a: a = 0,02 /5 cos(nt - g )(rad).
b) Tacé: P'=P+E,

K
Xét AOKQ v6i OK = TQ’ géc (OKQ) = 60°

= AOKQ vuong tai O.

= P’ = 0Q = Psin(60°) = g’ = 54/3 (m/s?).

( C6 thé ap dung dinh 1i ham s6 cosin dé tinh P’)
Vay, chu ki dao dong cua con lac la:

T 27r[\/T 2n l 2,135(s) o 2
= — = —=r 2, S
g " \53

Cau 5. 1. Chon truc toa do Ox nhw hinh vé, goc O tai VTCB.
Xét tai thoi diém t bat ki thanh MN qua vi tri c6 li do x va chuyén dong sang bén phai nhw hinh vé.
Tt thong bién thién lam xuat hién sdd cam ng :

| |
|}

ew = B/v.
Chiéu dong dién xudt hién trén thanh MN dwoc xac dinh theo quy tac ban tay phai va c6 biéu thitc:
i :ﬂ ZCBIQ =CBla
dt dt

Theo quy tic ban tay trai xac dinh dugc chidu lyc tir nhw hinh vé va c6 biéu thic: F, =iBl =CB’[*x”
Theo dinh ludt IT Niuton, ta c6: F,, =F,, +F, =ma
Chiéu lén truc Ox, ta dugc:
mx” =- CB’I’x" - kx
k
m+CBI%

Bét(l): a 210 = X”+a}2X:O.
\ m+CB’l
272
Vay, thanh MN dao dong diéu hoa véi chu ki: T = 25 /@ .

2. Chon truc toa do Ox nhw hinh vé, goc O tai VTCB. Xét tai thoi diém t bat ki thanh MN qua vi tri c6
li do x va chuyén dong sang bén phdi nhu hinh vé.
Tw thong bién thién lam xudt hién sdd cdm tng: e.. = B/v.

© (m+CBI*)x"=-kx & x"=-

o A s A s A A . di
Dong dién qua cudn cam lam xuat hién suat dién dong ty cam: e, = -L @
d(Blx+Li .
Taco:ewtec=ir=0(vir=0) < % =0 < BIx+ Li= const.

x =0
Luc t =0 thi {__ = Blx+Li =0= i:BTIX

Thanh MN chuyén dong trong tr treong chiu tac dung cta luc tv F, ngugce chiéu chuyén dong va cé

212
d6 16n F, = iBl = BLIX.

Theo dinh luat II Niuton, ta cé: F,, =F,, +F, =ma.
Chiéu lén truc Ox, ta co:
B°I* B°I?

x=x"o x'+—| k+ x =0.

m

- kx -




1 B*I’

m

k + = x"+0*x=0.

bat w =

T =2
Vay, thanh MN dao dong diéu hoa véi chu ki: 7




