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IPE CHINH THUC| PE THI MON: VAT LY 12- THPT-Vong 2

Thoi gian lam bai: 180 phut, khéng ké thoi gian phadt dé
( Bé gom 03 trang)
Cau 1 (4,0 diém):

Cho hai vat nhé A va B c6 khoi lugng 1an lwgt 1a m; = 900g, m, = 4kg @it trén mat phang nim
ngang. Hé s6 ma sat trugt gitta A, B va mat phang déu la « =0,1 ; coi hé s6 ma sat nghi cuc dai
bang hé s6 ma sat trwgt. Hai vat duwgc noi véi nhau bang mot 16 xo nhe ¢6 d6 citng k = 15N/m; B
twa vao twong thang ditng . Ban dau hai vat nam yén va 10 xo khong bién dang. Mot vat nho C c6
khoéi lwgng m = 100g bay doc theo truc cua 16 xo véi van toécy dén va cham hoan toan mém vai
A (sau va cham C dinh lién v6i A). Bé qua thdi gian va cham.

Liyg =10m/s” .

¢! A k B

1. Cho v = 10m/s. Tim do nén cyrc dai caa 1o xo.

ST

2. Tim gia tri nho nhat cia v dé B c6 thé dich chuyén sang trai.
Cau 2 ( 4,5 diém):

Cho mot vat méng, phang, dong chat, khdi lwgng phan bo déu cé dang ntra hinh tron khéi lwgng
m , duwong kinh AB=2R.

1. Xac dinh vi tri khoi tam cta vat

2. Vat c6 thé quay khong ma sat xung quanh truc quay nam ngang di qua dau A cta dwong kinh
AB va vuong goc vGi mat phang chita vat (hinh vé). Kéo vat léch khoi vi tri can bang mét goc
nho r6i tha nhe. Chitng té vat dao dong diéu hoa,tim chu ky. Cho gia toc roi tw do la g.



Cau 3 (5,0 diém):

Cho hé 3 thau kinh (L,),(L,),(L;) d3t dong truc. Vat sang phang, nho c6 chiéu cao AB vubng goc
v6i truc chinh, ¢ truede (L) cach (L) khoang d; =45¢m  Hai thau kinh (L) va (L;) dugc giit ¢6 dinh

tai hai vi tri O, va O, cach nhau 70cm.

L L Lz
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1. Th&u kinh ( L, ) dt tai vi tri cach (L) khoang O,0, =36cm |, khi d6 anh cudi cta vat AB cho béi hé &
sau (L,) va cach (L,)mot khoang bing 255cm. Trong truwong hop nay néu b (L,) di thi anh cusi
khong c6 gi thay d6i va van & vi tri cli. Néu khong bo (L,) ma dich chuyén né ti vi tri da cho vé phia
( L,) mot doan 10cm, thi dnh cudi ra vé cuc. Tim cac titu cw [, fo, [ , clia cac thau kinh.

2. Tim c4c vi tri caa (L, )trong khoang O,0, ma khi dit (L,)c6 dinh tai cac vi tri d6 thi anh cudi c6 do
16n lu6n ludn khong thay doi khi ta tinh tién vat AB doc theo truc chinh trude (L1 ).
Cau 4 (4,5 diém):

Cho mach dién nhuw hinh vé:

Biét hai cuén day cam thuan, (L1 )thay déi duoc;



-3
L=t mRr=s00:c =" F.

> 27 Y4

U,z =100~/2c0s10072t(V).
b 1 e x ]
1. Biéu chinh L, =— H, viét biéu thitc ctia cwvong do dong dién trong mach chinh.
T

2. Thay déi L,, tim L, dé dién ap hiéu dung gitta hai dau L, cye dai. Tim gia tri cuc dai do.

Cau 5 (2,0 diém):

Mot chiéc vong manh bang dién moi c6 khoi lwgng m, tich dién Q phan bé déu. Vong lan khong trugt
( do quan tinh) trén mat phang ngang cach dién trong vung tir trvong déu c6 vecto cam wng B vudng goc
v6i mdt phang cua vong. Xac dinh van toc khdi tdm ctia vong néu ap luc ctia vong xuéng madt phang ndm
ngang chi bang mot nita so vdi khi vong ditng yén. Bé qua ma sat lan.
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Cau 1:

1. Goi x la do co 16n nhét cta 1o xo, Vv, la van toc cta hé A va vién dan ngay sau va cham, ap dung dinh

luat bao toan ddng lwgng ta c6: mv =(m, + m)v, — v, =Im/s
e 1 2 1, 5
binh luat bao toan nang lwgng cho: E(m1 +m)y,” - Ekx =u(m, + m)gx

— 15x° +2x-1=0— x =0,2m
2. D€ B c6 thé dich sang trai thi 16 xo phai gidn mét doan it nhat 1a X, sao cho:

4
F, =F,_ — kx, =um,g — 150x, =40 — X, :E(m)'

Nhu thé, van tdc v, ma hé (m, + m) c6 khi bét dau chuyén dong phai lam cho 16 xo c6 db co t5i da x

sao cho khi n6 dan ra thi do dan t6i thiéu phai la X,
1 1
— Ekx2 =u(m, +m)g(x+x,) +§kx§ — 75x° - 10x- 8 =0— x =4m

Tt d6 tinh dwoc: v,,,,, ~1,8m/s— v_. ~18m/s.

Cau 2.
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1. Chia vat thanh cac dai méng coi nhw cac hinh chi* nhat c6 chiéu rong dx rat nhé cach O khoédng x.

Khéi lugng ctia cdc phan nay: dm =o(2Rsin a)dx (0 1a khéi lugng trén 1 don vi dién tich).
Tt hinh vé&: x =Rcosa — dx =- Rsinada — dm =-20R’ sin” ada

Ap dung cong thitc xac dinh khoi tam:



0
f(- 20R*sin*ada).Rcosa
d z 30 3
Xe :Z( m)x _3 __20R J'sinz cd (sin o) _20R°
Z(dm) m m : Im

4R
Thay m =oZR - X, =0G =—
2 3

2. Ap dung phwong trinh dong Iyc hoc ctia vat rén : mg.AG.sing =1,.y

® nho— - mg.AG.p =1,.90" (1)
2 / 2
V6i AG =\ AO? +OG* = /R2 +[‘31_R] :RIGB;%
T T

Dinh li Stainer: I, =I, + m.AG?; I, =I_, + m.OG"
- I, =I, +m(AG” - OG*) =0,5mR* + mR* =1,5mR"

V16 +97° -

Thay vao (1) - - ng37¢ =1,5mR @
JT

. 2gA16+97° 2g~N16+97°

S e+ " »=0- ¢"+w’ep=0 Vii ¢’ =
4 orR 7 v 4 97R
Chu ki dao dong: T =67 7R
u K1 dao dong: - -
2916 +97°
Cau 3:

1. Tim cac tiéu cv [}, f,, [5 cta cac thau kinh.

AB — W_, W), Apg —W AR
Ta c6: So do tao anh v&i hé ba thau kinh: {d{ AB {dg 4B, [d; AB
d, d, dy

(L1)’ (L3) :AB — (%])_) AB - (%)_) AQBz

o e

Vi: AB, =AB,;d,, =d,, nén:d,, =d, = d, =d, =0

So d6 tao anh véi hé hai thau kinh

Tacé:d, =0,0, - d, = d, =0,0, =36(cm)

d, =0,0,- d, = d, =0,0, =34(cm)



< NP dd, _ 45.36
Tiéu cy cda thau kinh ~ (L)): f, = ) :_ ;l RTYET =20(cm)
d.d. 34.255
Tiéu cy cia thau kinh ~ (L,): f, =——-= =30(cm)

d,+d, 34+255

Khi dich chuyén (I,) ta ¢6 so d6 tao anh béi (1,) ( vi tri mdi) va (Ls) nhw sau:

,) () "
AB — % AB, — == AB,()

dz s
vid,, — w0 = d,, =f, =30(cm)
Mad,, =0,0, - d,, = d,, =0,0, - d,, =24 - 30 =- 6(cm)
d,, =0,0, - d| =46- 36 =10(cm)

d,d,, _10.(-6)
d, +d,, 10-6

Tiéu cy cta thau kinh (L,): f, = =-15(cm).

2. Khi tinh tién vat AB trede thau kinh (L), tia t&i t B song song véi truc chinh khong déi. Cé thé coi la
tia nay do mét diém vat ¢ vo cuc trén truc chinh phat ra.

Néu anh sau cung c6 do 16n khong dai, ta c6 mot tia 16 khéi (Ls) song song vdi truc chinh c6 dinh. C6 thé
coi tia nay tao diém anh & vo cyc trén truc chinh. Hai tia nay twong ¢ng véi nhau qua hé thau kinh.

Tacé:d, > o= d =f, =20(cm)
d} — o= d, =f, =30(cm)

Goi x 1a khoang cach tw (L) dén (L,) thoa yéu cau dé bai, ta co:
d, =x-d =x-20 (1)
d, =70- x- d, =30 (2)

- 20)(- 15
Tir (1) va (2) ta durgc: 70 x- K7 20C 1) 54
x-20+15
< 70x- 350- x” +5x +15x- 300 =30x- 150 < x° - 60x +500 =0 *
Phuong trinh (*) cho ta 2 gia tri x = 50 (cm), x = 10 (cm)

Cau 4.
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1. Z, =Z, =w, =50Q;Z, =,[R* +Z, * =502Q;Z, = =500
w

. i T
U,z s6m pha so véii, gocy, =7

Goi ¢y 1a dd 1éch pha gittaIva U, :

tan ¢ o Lsingy 2y~ 22y, =1>0= g, =—>0
YE Icosq Z..R ME 4

— isém pha 0,257 sovéi U,;.

1 1 1
Tirgian do: [ =l +1° > — =—+

—~ 7 =50J2Q
A A "

U,y =\JUZ +U% - 2U,,U, c0s45 =122, +Z} - 2Z,,.7, cos45

B U, _ 100 _
- 22, 472 - 22,7, cosa5 2 T
ME 1 mpL1€0S \/(50\/5) +50°% - 2.50\/2.50.—2

NG}

Goi® la do léch pha gittaU 45 va i:

U, -U,sindd Z, -Z,,.sin45

- - =0— ¢ =0
U,pcos45 Z,,5C0s45

tangp =

Vay phuong trinh dong dién trong mach chinh: i :2\/§C08100ﬂ't(A).
2. Do 1éch pha gittaU,,; va I khéng phu thudc vao L, vao ludn bang 0, 257.
Ta c6 gidn d6 vecto nhu hinh vé.

U _ Uy LU _U,psina

. o . L1 - . o
sin 45 sin o sin 45

Tir gidn do, ap dung dinh i sin:



Dé thdy U, 16n nhdt <> sin & 16n nhit <> ¢ =90

AOMN vudng can— U, =U,;~2 =U ;<2 =100v2(V)

U 100 1
[==2 ——" DA Z, =100Q > L, =—H
Z,s 502 s

Cau 5.

Xét phan tr c6 chiéu dai dI chan géc ¢ tam lad o
bién tich caa phan ti 1a: dq :2 da

27
— Luc tr tdc dung 1én dq la:

dF =vBdq — dF, =dF .cosf.

Do vong tron c6 tinh d6i xitng nén thanh phin dF, cta dF triét tiéu véi thanh phan dF, cuat dF’. Vi vy
lyc t tac dung 1én vong chi do thanh phan dF, sinh ra.

a
Tt hinh vé ta c6 (S :5) :

_R+Rcosa _ R+ Rcosa

cosf3

1

(04
COS —

Xét chuyén dong cia vong tron quanh tdm quay titc thoi I ta co:

IJ 1+ cosa
v=wll],vy =w.R—> v =—v, =——V,
a
CoS —
2

2 QBV 2w
- F, = dey =<1 f(1+cosa)da =QBy,
0 0

27
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hidplye N = 5
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