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(Dé thi gom 02 trang)

PE THI CHINH THUC

Cau 1 (2 diém)

a) Con lic 10 xo thang dung, 10 xo c6 d6 cimg k = 100N/m, vat ning c6 khdi luong
m=1kg. Nang vt 1én cho 16 xo c6 chiéu dai ty nhién roi tha nhe dé con lic dao dong diéu hoa.
Bé qua moi lyc can. Khi vat m téi vi tri thép nhét thi n6 tu dong duoc gfm thém vat m=500g
mot cach nhe nhang. Chon gbc thé ning 13 vi tri cAn bang. Ldy g=10m/s>. Héi nang luong dao
dong cua hé thay doi mot lugng bang bao nhiéu?

~b) Mot con lic d6ng ho coi nhu mot con ldc don ¢6 chu ki dao dong T=2s, vat nang c6
khoi lugng m=1kg, dao dong tai noi c6 gia toc trong trudng g=10m/s’, lay 7 °=10. Bién do goc
ban dau cua con lac 1a @ 0250,. Qua trinh dao dfng cua con lac chiu tac dung cua lyc can khong
do6i F. =0,011N va lam con lac dao dong tat dan. D€ duy tri dao dong cua con lac nay nguoi ta
can bo sung nang lugng cho con lac bang mot cuc pin ¢6 dung luong 3V-2,78Ah. Biét hiéu suat

cung cap nang luong cua pin cho dong hd chi dat 25%, hoi cuc pin c¢6 thé duy tri dao dong cho
dong ho trong thoi gian tdi da 1a bao 1au?

Cau 2 (l,Sdlem)

Nguén 4m tai O c6 cong suit khong doi, trén cing dudng thang qua O c6 3 diém A, B, C
cling ndm vé mot phia ciia O va theo thir tu c6 khoang cach téi ngudn tiang dan. Mirc cuong do

am tai B kém muc cuong do am tai A 1a b (B); mirc cuong d6 am tai B hon mtrc cuong dé am tai

. 3 ) . ,
Cla 3b (B). Biét OAZZ OB. Coi song am la song cau va mai trudong truyén am dang hudng.

. 0C
Tinh ti s0 —
a) Tinh ti s O

b) Hai diém M va N nam cing mét phia ctia ngudn 4m trén va cung mot phuong truyén, M
gan ngudn am hon, khoang cach MN= a. Biét muc cuong do am tai M 1a Ly=40dB, tai N 1a
L\=30dB, cudng do am chuan I,=10"*(w/m?). Néu ngudn am d6 dit tai diém N thi cuong do am
tai M 1a bao nhiéu?

Céu 3 (1,5 diém)

Hai ngudn phat song két hop S, S, trén mit nude cach nhau 12cm phét ra hai dao dong
diéu hoa cung phuong cing tan s6 f=20Hz, cing bién do a=2cm va cung pha ban dau bang
khong. Xét diém M trén mit nudc cach S;, S, nhitng khoang twong tmg: d,=4,2cm; d,=9c¢m. Coi
bién d song khong ddi, biét tbe do tmyén song trén mat nude v=32cm/s.

a) Viét phuong trinh song tong hop tai diém M. Piém M thudc cuc dai hay cuc tiéu giao
thoa?

b) Giit nguyén tan sb f va cac vi tri S;, M. Hoi mudn diém M nim trén dudng cuc tiéu
giao thoa thi phai dich chuyén ngudn S, doc theo phwong S,S, chiéu ra xa S, tir vi tri ban dau
mot khoang nho nhat bang bao nhiéu?



Céu 4 (1,5 diém)

Trén miat nude c6 hai ngudn két hop A, B cach nhau 24cm, dao dong véi phuong trinh
w=5cos(20nt+m)mm, w,=5cos(20nt)mm. Tdc do truyén song l1a v= 40cm/s. Coi bién do séng
khong ddi khi truyén di. Xét cac diém trén mat nude thudce duong tron tam [ ban kinh R=4cm,
diém I cach déu A va B mét doan 13cm. Diém M trén duong tron do6 cach A xa nhét dao dong
v6i bién d6 bang bao nhiéu?

Céu 5 (2 diém)
Mot soi day dan hoi AB c6 chiéu dai 10m cang ngang, dau B ¢6 dinh, dau A ndi v6i mot
dung cu rung dé c6 thé dao dong diéu hoa theo phuong thang dung vdi phuong trinh u=2cos(

n r 3 b 1
nt—E) (cm). Van toc truyen song trén day 1a 2m/s. Song truyén téi dau B thi phan xa lai. Goi I 1a

trung diém cta doan ddy AB. Chon t=0 liic dau A bit dau dao dong.

a) Sau thoi gian ngan nhat 1 bao nhiéu, ké tir khi ddu A bat dau dao dong, diém I ¢6 li do
2cm. Ve dang cua soi day khi do.

b) Tim li d§ cua diém I tai thoi diém t=10s va xac dinh vi tri (so v6i B) nhitng diém trén
doan day IB c6 1i 46 bang 0 lac do.

Céu 6 (1,5 diém)

a) Mot cudn day dan dung trong thi nghiém c6 ban kinh Iem , gbém 250 vong va dién tro
40Q . Dé do tir truong trai dat, nguoi ta n6i cudn day véi mot dién lugng ké va cho né dot ngot
quay di goc 180°. Pién luong ké cho thy da c6 dién luong 3,2.107C chay qua cudn diy do hién
tuong cam tng. Xac dinh cam g tir ctia tir truong trai dat, biét rang ban dau tir thong qua cudn
day la cyc dai.

b) Mic ampe ké 1y tuong vao mach dién vo han

nhu hinh vé. Cic ngudn dién gidong nhau c6 suat di¢n R R

dong E va dién tro trong r. Cac dién tro gidng nhau co
gia tri R=kr. Biét ampe ké ¢6 sb chi 1a 1. Xac dinh E theo (
»)

I,rvak. E.r E.r
Hét

Giam thi khong giai thich gi thém.

Thi sinh khong dwoc su dung tai liéu.

HOten thi Sinfi..........ooouii i Sébaodanh...................
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HUONG DAN CHAM
(Gom 04 trang)
Céu Noi dung Piém
Caul
2,0d . \ \
( ) a) Bién d0 dao dong ban dau: 4, =Al =% — Co nang dao dong ban dau:
— 1 2
W1 _E kA] ......................................................................................... 0’25
Khi m t6i bién thi dit my chong 1én m nén vi tri bién khong d6i trong khi VTCB bj
dich chuyén xubng dudi mot doan meg/k nén bién d6 méi la 4, =4, - mlzg
0,25
1
— Co nang dao dong bay gio la W, =5 KAS oo 0,25
— Co nang dao dong da bi giam moét luong la: AW =W, - W, =0375J ................ 0.25
f b
1 T=27 |— = {=
b) Chu ki T=2 \/; T=T(IM) oot et ee eebeeeaaeenaeeeaaaas 0.25
-Trong mét chu ki ning lwong can cung cip dé duy tri dao dong 1a: W=F..(4A)=4(
FoSINQ i
-Ning luong cuc pin W=Uq 0,25
£ T L A- A X 1x 0,25qU
- 0 chu ki pin ¢6 thé duy tri toi1 da cho dong ho la: N= W e
-Vay thoi gian pin c6 thé duy tri ti da 1a: t=NT=453 NZAY ceoveveeverieeeeeeeeeeeeeene 0.25
0,25
Cau 2 1, 1 ocC,
a) Song am 1a song ciu nén _(—) . =)
1,5d) | @) Song g 13 OB
I,
Tacod b=LsLe=lg7" I, —1g(—) —lg( ) (1)
3b LB‘LC—lg (2) ........................................................................................ 0’25
Tir (1) va (2) => La-Le = 4b lg I —lg( ) () Y 0,25
256
Tu (1) va(3) =>1 —2=4.1 —2=1 —8=>—=—4=— ....................
r(hva3) = le([ ) =416 =1e)) = =)' =2 025
b) Khoang cich MN=a => ON=0OM+a
v=10" W/m* ; Ix= 10‘°W/m
I OM +a
- L= =lg(—)* = > =I1B =
>LMLngI g( ) (OM ) >
OM +a .,
=10 = 2 =10 1 oo 0,25
( oM ) OM




Cau N¢i dung Piém
Vi cong sudt ngudn am khong doi nén khi nguon am dit tai N thi P=4n.(NM)2.I,, =4n.
M1y = 1 =y 2 Oy -

«AM ]M NM a (\/E- 1)2 ........................
I'v=l 1 07, 12.10° (Wi 022
='"=lu.— 77— 5= —7—— =2,12.10° M%) e
W0 (10- 1y (Wi
Ciu 3 | a) Cac phuong trinh ngudn song: Us = Uy = 2cos(4077 ) cm
(1,5 @) | Phuong trinh séng thanh phan tai M:
2rd 2md v
Ui = 2cos(40 7t - Z Lyem;  Uyw =2cos(407t - Z 2)em; A Z? =1,6 cm
Phuong trinh song tong hop tai M: 0.5
UM = U1M + UzM = 4COS(407U - 1: 25”) (710 0 0525
Xét diéu kién: d, —di =kA © 9-42=k.1,6 = k=3 vay M thudc cyc dai giao thoa |
A
b) Pé M thudc cuc tiéu giao thoa thi d, - d,=(2k+1) 2 = d,=1,6k+5
Spdichraxa Sithi d;>9 = k>2,5 = k=3 = d,=9,8CIM «..\evvveeeeeeeeieeeeeeeann, 0.25
Khi chua dich S; thi di=4,2 cm, d> =9c¢m, S:S,=12cm ’
oy B *SS - d] 0.96
cos 2d,.S,S, :
= sin@ =(,28
MH=MS, sin =2,52 cm
HS,=MS, cos & =8,64 cm
Khi dich S dén S, thi HS,=\/MS,” - MH* =9,47cm ...l 0.25
= doan dich ngin nhét 1a: S$,S,=HS, - HS;=0,83 ¢m  .....ovveivvneiiineeinnnn., 0,25
M
4
5
Cau 4 | Do 2 ngudn nguoc pha nén diém M cach 2 ngudn cac khoang d,, d, s& co bién d6 dao

1,5d -

(=9 dong la 4,, =2a COS[M + %] ................................................................... 0,25

voi a la bién d§ dao dong cia nguodn, A 1a budc song.

2




Cau N¢i dung Piém
Mudn diém M xa A nhat thi M, I, A thang hang: d,=MA=AI+IM=17 cm, ............ 0,5
Tinh Guoc da=MB=10,57 CIM .. .uuniiiiii e 0,5
v 40
=—=— =4cm
f 10
B x(17-10,57) ) _
— Ay —2-5‘005[—4—‘ + E]‘ =9, 44mm ... ... 0,25
Cau s
2,04d) | a.
* Budc song A =vt =4m
Phuong trinh séng tdi tai [
U= 2cos(rt - - 229 _ acos(at- 37) didu kién t=Ar =2,5s (1)
= 2cos(7rt- —- = 2cos( 7t - cm ieukién t=Ar =2,5s (1) ........
1 > T4 U Xi¢ ’ 0,25
Khi Uy=2cm < 2cos(7rt- 37 )=2 = t =3+2k
két hop dicu kién (1) = 1 =38 KN K=0 ..o 0.25
* Lac t=3s, song da lan truyén dén M voi AM =vi, =6m=3 g s
. 0,25
Li d¢ cta diém I Iuc d6 1a U; = 2cm. Hinh dang cua soi day nhu hinh vé
T
I H vé
_ | 0,25
r"l. | E
b. 2 2
*Lac t=10s trén day da c6 song dung on dinh. B 1a ntt séng, 11a trung diém cua day
il f & A Tis Al iz .
voi BI=5m =25 5 vay [ 1a mot diém bung sONZ  .....eeveviieeiieeeeeeee e 0.25
= Phuong trinh song dimg cho diém I: U, = 4cos(77¢- 57 ) cm
Thay t=10s dugc U;= -4cm S OSSR 0,25
*Luc t=10s U, = -4cm, tirc 1a khong phai thoi di€m soi day dudi thang, nhu vay li d6
bang 0 chi ¢6 cdc diém nat song —....... R SRR s 0,25
Vay trén doan BI ¢6 3 diém nut (11 d§ bang 0 ): Biém B va diém cach B 2m;
CACH B ANl .ottt a et 0,25
Cau 6 o R S\ v R AS
1,5 d) a) Khi cudn day quay co6 xuat dién dong cam ung: E = _NA—t =-NB N
E|  NB AS .
- Mach kin nén c6 dong I = ‘ ‘ = — ; Blatutruong trdidat ..........c.cceeee.

R R M




Cau Noi dung Piém
NBAS Rq _ Rq _ -4
=JAt = 2222 - = =0,815.10""T
AT T TR T BT NAS TN [aR - (- 2R 0,25
. ’ A A A A [N , 5 r A s A A < Ae 2 A e 0’5
b) Coi cac ngudn dién gobm ngudn dién 1y tuong co suat dién dong E méac ndi ti€p voi
dién tr6 r. Khi d6 ta v& lai mach nhu hinh bén. D¢ dang nhan thay cac diém trén
duong chdm chdm ngan giira ngudn Iy tudng va dién tro r co cing dién thé. Vi vay ta
co thé chdp cac diém d6 vao lam mot. Mach trén R N
tuong duong voi day v han cdc mit dién tro ndi vao — L
mot ngudn 1y tudng co suat dién dong E.
Khi thém hay bt mét mat dién tré khong gay ra anh A)
hudng gi doi voi mach vo han, nén ta c6 dién tré R, 0.25
cua mach dién vo han nay thoa man: — — ’
R+ r.R, —R, = R’- RR,- Rr=0 = R, _R+\/R + 4Ry k+\fk“+4kr L Sudt
r+R, 2
/7,2

dién dong E theo I, k va r nhu sau: £ =R w Lr

2 0,25

0,25

*Thi sinh 1am cach khac néu dung van cho diém tbi da.
*Thi viét thiéu hodc viét sai don vi tir hai 1an trd 18n thi trir 0,25 diém cho toan bai.




