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( Bé gom 02 trang)

Cau 1 (5,0 diém):

Trong thi nghiém giao thoa séng mat nwdc, c6 hai nguon két hgp tai hai diém A, B (AB = 18cm) dao
dong theo phwong trinh u; = u, = 2cos50mt(cm). Coi bién do song khong doi. Toc do truyén song la
50cm/s.

a) Viét phwong trinh séng tong hop tai diém M trén mat nwdc cach cac nguon lan luot d;, do.

b) Xac dinh s6 diém ditng yén trén doan AB.

c) Trén doan AB c6 may diém cuc dai c6 dao dong cung pha vGi nguon.

d) Goi O la trung diém AB, diém M & mat chat 16ng nam trén dwong trung trirc cia AB va gan O nhat
sao cho phan ti chat 16ng tai M dao dong cung pha véi phan ti chat 1ong tai O. Tinh MO.

Cau 2 (6,0 diém):

Cho doan mach AB gom R, L, C mac noi tiép nhw hinh vé. Dat vao hai dau doan mach moét dién ap
10°°

5n

EF.

2
xoay chiu uas = 220 /2 cos100mt(V), R=50/3Q, L= —H, C =
s

a) Viét biéu thitc cwong do dong dién, biéu thic cta cac
dién ap U,y va Uyg. A g M L NC g

b) Diéu chinh C dé cong suat trén ca doan mach dat cyc dai. Rl

Tim C va gia tri cyc dai ctia cong suat.
2 ‘ S A < 4 .
c) Gitt nguyén L = —H, thay dién tré R bang R; = 1000Q, diéu chinh tu dién C bang C, = o pE. Gi
| T

nguyén dién ap hiéu dung ctia nguon, thay doi tan so6 f dén gia tri f, sao cho dién ap hiéu dung Uc; giita
hai ban cyc ctia tu dién dat cyc dai. Tim f, va gia tri cue dai ctia Uc.

Cau 3 (5,0 diém):

MGt sgi day cao su nhe dan héi c6 do cing k = 25 N/m dau trén dwgc giit 6 dinh, dau dudi treo vat

m = 625g. Cho g = 10m/s*, n°* = 10.

1. Kéo vat roi khoi vi tri can bang theo phwong thang ditng hwéng xudng dwdi mot doan bang 5cm r6i
tha nhe cho vat dao dong diéu hoa. Chon goc thai gian la luc tha vat, goc toa do tai vi tri can bang,
chiéu dvong huwéng xudng.

a) Viét phwong trinh dao dong cua vat.

b) Tinh t6c do trung binh cta vat ké tr lic bat dau chuyén dong dén Iic vat qua vi tri c6 x = -2,5cm
lan thit 2.

2. Vat dang & vi tri can bang, truyén cho vat van téc 2m/s huéng thang ding hwéng xudng dudi. Xac
dinh dd cao cyc dai cta vat so vdi vi tri can bang.

Cau 4 (3,0 diém):

Cho quang hé gom hai thau kinh hdi tu, dong truc f; = 10cm; f; = 25cm; khoadng cach gitta hai thau
kinh 1a 0,03 = 40cm.

a) bat mot vat sang AB = 2cm vudng goc vai truc chinh trede thau kinh O; mét doan d; = 15cm. Xac
dinh vi tri va tinh chat caa anh qua quang hé.

b) Dat thém thau kinh O, dong truc vai hai thau kinh trén va tai trung diém cta O;0;, khi d6 do phong
dai anh qua hé 3 thau kinh khong phu thudc vi tri dat vat. Xac dinh f, va vé duong di cua tia sang.



Cau 5 (1,0 diém):

Cho mach dién nhw hinh vé. Véi E = 1,5V; r = 0; R = 50Q. Biét rang duong
ddc trung von-ampe cua diot D (titc 1a si phu thudc cia dong dién di qua
diot vao hiéu dién thé hai dau cua nd) dwgc mé ta bai cong thitc I = 102U?
trong do I dugc tinh bang ampe con U dugc tinh bang von. Xac dinh cuong
do dong dién trong mach.

——Er
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Cau 1. a) Bugc song: A = vT = 2cm
Phuong trinh séng tir cac nguon truyén téi diém M:

2nd, 2nd,

507t - 507t -

Um = 2C0S ; Uov = 2C0S

COos

Phuong trinh séng téng hop tai M: uM = 4cos ;(d2 -d) 50mt - ;(d1 +d,)| (cm).
~ 1A 2n
b) B3 léch pha: Ao = T(d2 -d)
e s . . 2n A
biém ding yén khi: Ag = T(d2 -d)=k+1)n = d,-d, =2k + 1)5

<AB = -9,5 <k <8,5v6i k nguyén

A
S6 diém ditng yén trén AB: ’(21{ + 1)5
= k nhan cac gia tri tr: -9, -8, ..., 7, 8 = c6 18 diém.

c) Phuong trinh séng: uy = 4cos

;(d2 - dl)] cos[50mt - 1] (cm)

Hay uy = - 4cos cos 507t (cm).

T
X(d2 -d,)

Tt
Cac diém dao dong cuc dai cung pha v&i nguon khi: cos X(d2 - dl)] =-1=d,-d, =4k+2,

Khi dé: ‘41{ + 2‘ < AB = -5<k<4 véi k nguyén, nén k nhan céc gia tri tr: -4, -3, ..., 3.

Vay c6 8 diém.

d) Ta c6: OA =9cm = 4,50= diém O dao dong nguwoc pha vGi nguon do dé diém M ciling dao dong
nguwoc pha vGi nguon.

A
biém M dao dong ngugc pha véi nguon khi: AM = (2k + 1) 5

' e . A
D€ diém M nam trén duong trung trirc AB thi: (2k + 1)5 >9 = k>4
biém M gan nhat khi kmin: Kmin = 5. Khi d6: AM = 11cm
Khoéng cach MO 1a: MO = \/AM?- AO? =2+/10 (cm).
Céu 2.a) Tong r6: Z = R*+(z, - 7.)' = 1003 ()

1
Trong d6 Z; = oL = 200Q; Z¢ = —C: 50Q
®

U
Cudng 40 dong dién: T, = >~ 1,8A

7. -7
B@léchpha:tan@zLTC:\/g:Q:E = ¢ :¢“_¢:_§

Bidu thirc cudmg d6 dong dién: i = 1,8cos(100t - %) A



Biéu thitc uan: Zan = \/Rz + Zi ~ 218Q, Uoany = LiZan ® 392,4V

zZ, 200
tandan = ?: m = AN 1,16rad = DBuaN - Gi = Fuan 0,11rad

uan = 392,4cos(100mtt + 0,11) (V)
Biéu thitc Ums: Zan =721 —Zc = 1509, Uoms = IoZms = 1,8150 = 270(V)
ViZ, > Zcnén ¢ms = g; ump = 270cos(100mt - §+ g)(V) = 270cos(100nt+g)(V).
b) Cong suat trén doan mach dat cuc dai khi: Zc = Z;, = 200Q
_ 10"
2n

bién dung cua tu: C'= ——
WwZ,

2
R_:[ 220 ] .50~/3 % 558,7 (W).

50/3

c) Dién ap hiéu dung giita hai ban tu: Ta thdy Uc; dat cuc dai khi mau so6 cyc tiéu. Bién doi biéu thitc &
mau sd ta dugc: MS = \/chfm“ +(C'R; - 2LC))w’ +1

, 2C,L - C/R} ®
Mau s6 cyc tiéu khi: ©, =, | ———— = 1000n(rad/s) = f, = —== 500Hz.
2C2L on

U
wocl

Cong suat cyc dai 1a: Pro = 12

max *

2 =480,2(V).
oL -

Gia tri cue dai cia Ucy 1a: Ucimex =
R’ +

(")ocl

Cau 3. 1. a) Phuong trinh dao dong ctia vat c6 dang: x = Acos(wt + ¢)

o [k 25
Tan s6 goc: @ = [— =, [———— = 2n(rad/s)
m 0,625

Tai theii dié 0 1% =Acos¢ =5 A =5cm; g =0
=0 = =5cm; ¢ =
al thol diem t : V. = oAsing =0
Phuong trinh dao dong la: x = 5cos2nt(cm).
b) Tt m6i quan hé gitta dao dong diéu hoa va chuyén dong tron déu ta xac

dinh dugc thoi gian ké tir lic vat bat dau chuyén dong dén ldc vat qua vi tri X
=-2,5cm la: o = 4; =wt=t :é ()

T6c do trung binh: tdtb= % 2122/’?5) = 18,75(cm/s).

2. Tai vi tri can bang do gian cua day la Al :% =0,25m =25cm . Vi vay vat chi dao dong diéu hoa
khi A < 25cm

Néu tai VTCB truyén van t6c v = 2m/s thi bién do c6 thé datla A = V“ﬁ = 31,8cm, nén khi di 1én qua

vi tri 25cm thi day bi chiing do vay vat khong dao dong diéu hoa
Ap dung dinh luat BTNL, chon goc thé nang hap dan tai VTCB thi:

2 2
kx.  mv
+

Tai VTCB: W, = —=2 . Tai vi tri cao nhat: W, = mgh.x

> W =W, = hmaX: 32,5CIT1.
Cau 4. a) So do tao anh qua hé: AB — =>— A B —=%— A B,



Ap dung cong thitc thdu kinh, ta c6:
d, f, 50

d, zi =30cm= d, =I- d, =10cm = d, =
dl- fl dz' fz 3
d.d
G50, A,B, =|k|AB _100
dd 15 15

172

cm

Do phong dai: k =

. 50 . .
Vay anh A,B; qua hé thau kinh la dnh do, ngugc chiéu véi vat va bang 5 lan vat.

b)

B__, i
o™~ F |0 0,

L

K! R
Khi vat dich chuyén doc theo truc chinh thi tia BI song song truc chinh khong doi.

bé phong dai anh khong phu thudc vi tri dat vat thi tia 16 KR phai song song truc chinh.
Suy ra tia JK kéo dai phai qua F3, ti hinh vé, ta c6 F; la anh cua F;” qua TK O,.

Ta c6: d; = 10cm; d,” = -5cm = f, = dzdz, =-10(cm)
d,+d,
Vay can phai dat mot thau kinh phan ki c6 tiéu cy f, = -10cm tai O,.
Cau 5. Ta c6: U + Ugr = E, trong dé Ur = IR = 0,01U%.R
Thay s6 vao ta dugc phwong trinh: 0,507 +U-1,5=0
Giai phwrong trinh nay va lay nghiém U = 1V, suy ra Ug = 0,5V

U
Dong dién trong mach la: 1= ?R = 0,01A.



