SO GD&DPT VINH PHUC KI THI CHON HSG LOP 12 THPT NAM HQC 2011-2012
Rt PE THI MON: VAT LY
DE CHINH THUC (Danh cho hoc sinh trwéng THPT khong chuyén)
Thoi gian: 180 phit, khong ké thoi gian giao de.

Cau 1 (2 diém).

Mot con lac 10 xo gbm vat nang c6 khoi lwgng M =300g, 16 xo nhe ¢ do ciing A Elm
k =200N /m. Khi M dang & vi tri can bang thi tha vat m =200g roi tr d0 cao h
h =3,75¢m so v6i M (Hinh 1). Coi va cham gitta m va M 1a hoan toan mém. Sau va cham,
hé M va m bit dau dao dong diéu hoa. Ly g =10m/s”.

a) Tinh van t6c cia m ngay tredc va cham va van téc cua hai vat ngay sau va cham.

b) Viét phwong trinh dao dong cua hé (M+m). Chon goc thai gian la Itic va cham, truc toa
do Ox thang ding huwdng 1én, goc O 1a vi tri can bang cua hé sau va cham.

¢) Tinh bién d6 dao dong cuc dai cua hé vat dé trong qua trinh dao dong vat m khong roi
khéi M
Cau 2 (2 diém).

Trong thi nghiém giao thoa séng trén mat nuwdc, hai nguon két hgp S, S, cach nhau 8cm dao dong
cing pha v6i tin s§ [ =20Hz. Pim M én mit nu6c cich S;, S, lan lwgt nhitng khoéng
d, =25cm, d, =20,5cm dao dong v&i bién do cyc dai, gitta M va duong trung tryc ctia AB c6 hai ddy cuc
dai khac.

a) Tinh t6c do truyén séng trén mdt nwdc.
b) A 1a mot diém trén mat nwdc sao cho tam giac AS;S, vudng tai S;, AS, =6cm . Tinh s6 diém dao dong
cuc dai, cyc tiéu trén doan AS,.
c) N la mot diém thudc duwong trung tryc cua doan thang S;S, dao dong ngwoc pha véi hai nguon. Tim
khodng cach nho nhat tit N dén doan thang S;S..
Cau 3 (2,5 diém).

Cho con lac 10 xo gom 16 xo nhe c6 d6 citng k =50N / m, vat nang kich thwdc nhé c6 %
khéi lvgng m =500g (Hinh 2). Kich thich cho vat dao dong diéu hoa theo phwong thing ding.

Chon goc thoi gian 1a Iuc vat qua vi tri ¢6 1i do x =2,5cm véi tée do 25\/§ cm/s theo k
phuwong thang ditng hwéng xudng dudi. Chon truc toa do Ox theo phuwong thang ding, chiéu
dwong huwéng 1én trén, goc O trung véi vi tri can bing ctia vat. LAy g =10m/s”.

a) Viét phwong trinh dao dong cua vat.

b) Tinh khoang thoi gian ngédn nhat dé vat di tir vi tri 6 1i @0 x, =-2,5cm dénvitric61idd  Hinh 2

Hinh 1

m

X, =2,5cm .

¢) Tinh quang duong di dugc cua vat ké tir lic bat dau dao dong dén khi t6i vi tri c6 dong nang bang thé
nang lan thi hai.
Cau 4 (2 diém).

Tai mat chat long c6 hai nguon séng A va B cach nhau 12 cm dao dong theo phwong thang ditng véi
phuong trinh: u, =u, =acos40xt(cm), t6c d0 truyén song trén mat chéat léng la 20cm/s. Xét doan thing
CD =6cm trén mat chat 16ng c6 chung dwong trung trie voi AB. DEé trén doan CD chi ¢6 5 diém dao dong véi
bién do cuec dai thi khoang cach 16n nhat tir CD dén AB la bao nhiéu?

Cau 5 (1,5 diém).

bat mot vat phang nho AB trude mot thau kinh va vuéng goéc véi truc chinh caa thau kinh. Trén man
vudng goc vai truc chinh & phia sau thau kinh thu dwgc mot anh r6 nét 16n hon vat, cao 4mm. Giit vat co
dinh, dich chuyén thau kinh doc theo truc chinh 5cm vé phia man thi man phai dich chuyén 35cm mdi lai thu
dwgc anh ré nét cao 2mm.

a) Tinh tiéu cy thau kinh va do cao cta vat AB.

b) Vat AB, thdu kinh va man dang & vi tri c6 anh cao 2mm. Giit vat va man c6 dinh, hoéi phai dich chuyén
thau kinh doc theo truc chinh vé phia nao, mot doan bang bao nhiéu dé lai cé anh rd nét trén man? Khi dich
chuyén thau kinh thi anh cta vat AB dich chuyén nhw thé nao so véi vat?

— Hét —
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----------------- HUONG DAN CHAM VA THANG DIEM
MON: VAT LY KHONG CHUYEN

Cau |Y Léi giai bie
m

Van téc cua m ngay triedc va cham: v =/2gh =50~/3cm/ s ~86,6cm/ s 0,25

a Do va cham hoan toan khéng dan héi nén sau va cham hai vat c6 cung van toc V
mv =(M +m)V = V =" =20/3cm /s ~34,6cm /s 0,25

M +m
Tan s6 dao dong ctia hé: w = o =20rad /s . Khi c6 thém m thi 16 xo bi nén 0.25
+m ’
m . “

thém mot doan: X, :?9 =lcm. Vay VTCB mdi clia hé ndm duéi VTCB ban dau

0,25

mot doan 1cm

e , LV
(Zd) Tinh A: A=, |x 0 +; =2 (CITI) 0,25

1 =2cos@ T

Tai t=0 ta c6: — @ =—rad
Ao { 220sing<0 | 3
Vay: x =2cos 20t+% cm 0,25
Phan lyc caa M 1én m 1a N théa man: N + mg =ma — N - mg =ma =- mw’x
o | =N =mg- mw’x— N__ =mg- mw’A 0,25
10
D& m khong roi khoi M thi N, 20 > A<L vay A, =L =— =2 5cm 0.25
w w20 ’
i . d,-d,
2 Tai M song c6 bién do cuc dai nén: d; —d, =kA = A = 0,25
(2d)
a | Gitta M va trung try'c cua AB c6 hai day cuc dai khac — k=3
Tw d6 = A =L5cm  van t6c truyén song: v = Af = 30 cm/s 0,25
* SO diém dao dong cuc dai trén doan AS;, la:
SA- 54 o 515;' 0 -2,7 <k <53 k={-2,-1,.....4,5|
. C6 8 diém dao dong curc dai. 05
* S0 diém dao dong cuc tiéu trén doan AS;, la: ’
SlA'ASZAsk+1<5152'()—> -3,2<k<4,8— k =[-3,-2,-1,....3,4]
— Co6 8 diém dao dong curc tiéu. 0,5
c e N . . 27d
Gid st u; =u, =acosat, phwong trinh song tai N: u, =2acos| wt - T

A 1A cmy s . <. " 27d
D0 léch pha giita song tai N va tai nguon: A =

Dé dao dong tai N ngugc pha vGi dao dong tai nguon thi




Ag _2md =2k +)7 = d =0k i 0,25
A 2
A ~ .
Dod > $5,/2 = Ck+1D>5.S, /2 = k 22,16. DE dun thi k=3.
5SS,
k 50
Tan s6 goc ® =,/— =, |—— =10rad/s 0.25
m 0,5 ’
{ x =Acosgp =2,5 COS(P:X @ =T
Tait=0, ta co: . Aad Aad 3 0.5
vE-Awsing=-25V3 | 253 | o
Q="
10A
~ Phuong trinh dao dong x =5cos(10t + g) (cm) 0,25
Khoéng thoi gian ngan nhat vat di tw vi tri c6 / \
li @0 x; = -2,5cm dén vi tri c6 li do x, =
2,5cm -5 =25 o 25 |5 X
3 =S T T a0s 0.5
(2,5d o 3.10 30 ’
) M N
A
Quéang dwong vat di tw vi tri ban dau t6i vi tri c6 2
dong nang bang thé nang lan the2 AL
W, _A*-x* A
=" = =le x =+ —=#,5/2cm 0.5
W, X J2 ’
= s =7,5+5- 2,52 =12,5- 2,52 ~8,96cm 0
_____________ 4
(Lan 1) _5 (Lan2)
Dé trén CD chi ¢6 5 diém dao dong véi bién do cuc dai ma khoang cach tiv CD dén
AB la 16n nhat thi C, D phdi nam trén dwong cuc dai k =22 (do trung diém cia CD 0,5
la mot cuc dai).
v 20
5c séng: A =— =— =lIcm
. Budc song: F 20 . 0,5
(2d) Goi khoang cach tir AB dén CD bang x.
Tt hinh vé ta co:
d? =x*+9
! — d,- d, =Vx* +81- yJx* +9 =24 =2 — x =16,73Cm 1

d; =x*+81




(1,5d

fd=d+5 k d'd, (d,+5)d, -

2 1 1 — — 1 Y N
: =)= U 2d,(d,- 40)=(d, +5)d,' M| 0,25
d2 | J— d1 | 40 kz dldz‘ (dl IR 40)d1 1( 1 ) ( 1 ) 1 ( ) )
1 1 1 1 1 -
= 4 = + U d'(d"*- 40)=8d (d, +5) (2
FTq Ta a5 ar a0 o G A=A @ 0,25
Tw (1), (2) d, =25cm,d,'=100cm,f = 20cm, AB = 1mm 0,5
df d =30cm
; 4 it-anh: L=d+d'=90— d + =90 —
Khodang cach vat - anh: - f d =60cm
Ban dau thau kinh cach vat d,=30cm do vay dé lai c6 anh ro nét trén man thi phai
dich thau kinh lai gan vat thém mot doan Ad =60- 30 =30cm 0,25
df d’
Xét L=d+d'=d+ = ®d*- Ld+20L =0
d- f d- 20
Dé phuong trinh ¢6 nghiém thi: A =L*- 80L >0— L_, =80cm khi d6
d = Lo =40cm
2
Vay khi dich chuyén thau kinh lai gan vat thi lic dau anh cua vat dich lai gan vat, khi
thau kinh cach vat 40 cm thi khodng cach twr vat t6i thau kinh cue tiéu, sau dé dnh 0,25

dich ra xa vat.




