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Cau 1. (2 diém)

Cho mach dién nhu hinh vé. @
Biét E = 18V, r=4Q, R1 = 120, R2 = 4Q, Ry = 18Q, Rs = 6Q, g D

20 oo AH H—Q-F 5
Rp = 3Q, C=2puF. R =

1.Biét tro Ry = 21Q. Tinh dién tich ¢ tu dién va s6 chi ampe ké A. |
2.Dich chuyén con chay cua bién tré Rs dé dién tich trén ty C bang 0. Rz D - ¢
Tim Ra. Biét dién tro ampe ké va day ndi khong dang ké

, [ S -
Cau 2. (2,5 diém) E:r FR D R

1) Mét vat dao dong diéu hoa, toc do cuc dai va gia tdc cuc dai cua vat 1an
luot 1a 207 cmy/s va 4m/s>.

a.Tinh bién d9, tan s dao dong cua vat

b. Viét phuong trinh dao dong cua vat. Chon géc thoi gian 1a lic vat ¢ toa do xo = -5v2 cm va theo chiéu
duong truc toa do.

¢. Tinh thoi gian ngén nhat dé van tdc ctia vat co gia tri bién thién tir -10~/3 mem/s dén 10mem/s .

2) Mot con lic 10 xo nam ngang, gdm mot 10 xo c¢6 dd cing k=10 N/m c6 khdi lwong khong dang ké va mot
vat ¢6 khoi luong m=100g dao dong diéu hoa doc theo truc Ox. Thoi diém ban dau duoc chon lac vat cd van
tdc vo=0,1 m/s va c6 gia toc a = —1m/s?.

Tinh:

a.Tinh co nang toan ph'?ln ctia vat va luc kéo vé tac dung vao vat tai t=0.

b.Viét phuong trinh dao dong cta vit.

¢.X4c dinh van tdc, gia tdc cua vat khi vat & vi tri dong nang =3 1an thé nang.

d.Xac dinh thoi diém tha 2020 luc kéo vé tac dung vao vat co gia tri cuc dai va tdc do trung binh cua vat
trong khodng thoi gian do ( tinh tur t=0)

Cau 3 (2,5 diém)
1) Pit dién 4p xoay chidu u=Upcos(100xt)V vao mach dién nhu hinh v&.
Cudn day co r=5 Q, L=0,4/n(H), cic dén nhu nhau thi ampe ké chi 2A.

. B
Biét nhi¢t lugng tod ra trén mach trong thoi gian 10s 1a Q=12001J.

a.Hay tinh dién tr& R ctia mdi dén va dién ap cuc dai Uo.
b.Viét biéu thic cudong do dong dién i trong mach.
2) M6t mach dién nhu hinh vé.

Hai dién tr¢ thuan R1= 100+/3(Q) ; Rz c6 thé thay doi.



Ve

Hai cudn day thuan cam c6 do tu cam Li=1/n(H); Lo= ¥3 (H).
T
Giita hai dém AB c6 dién ap xoay chiéu u=200+/2 cos100mt(V)
a) ChoR,=100(Q2). Bing gidn dd vecto hay viét biéu thirc cudng do dong dién mach chinh va biéu thirc
dién ap ucp gitra hai diém CD.
b) Tim diéu kién ciia R, dé gia tri cuc dai cta ucp cling bang dién ap cuc dai hai dau doan mach. Trong
truong hop dé, tinh do 1éch pha gitta Uag va Ucp.

Cau 4. (1,5 diém)
Xét mot khoi cau thity tinh tAm O, ban kinh R va chiét suat n dat trong
khong khi. (P) 1a mot tiét dién thang chira duong
kinh AB, mot diém sang S thudc AB, S’ 1a anh cta
S tao boi cac tia khiic xa qua mit cau (hinh 5).
1. Goi I 1a mot diém toi bat ki;

SO=x;S'0=x";Sl=d; SI'=d".
Chung t6 rang: d X
d x'
2. Piém sang S cho anh rd nét khi thoa man didu
kién twong diém. Tuy nhién, c6 hai vi tri ciia S (khong trung v&i O) thoa mén diéu kién tuong diém mot cach
tuyét d6i v6i moi tia sang phat ra tir S. Tim hai vi tri d6.

Cau 5. (1,5 diém)

Mot mit cau rong tim O, ban kinh R, khéi lugng M gén ¢d dinh, bén trong co
mdt qua cau ban kinh r (r << R)), khéi lvong m (H.5). Tha qua cau khong toc do
dau tir vi tri dudong ndi tAm hai vat hop voi phuong thang ding gboc oo nhd. Qua
cau lin khong truot trong mit cdu. Bo qua ma sat.

1. Lap phuong trinh bién dbi theo thoi gian cua goc 1éch o.
2. Biét qua ciu c6 ban kinh r = 5cm, chu ky dao dong 1a T=1.4 s.
Lay g =10 nvs?, 7% = 10. Mat cau c6 khdi luong M = 0,6 kg.
Tinh mdé men quan tinh ctia mit cau.
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Cau 1: (2 diém)

1)
(14d)

2)
(14d)

R.R
- =ﬁ=89:=> R, =R, +R, =120
R, =R, +R, =240 =>R = A% __g0)
RABF+R45
1= EH =15A==>U_ =U, =IR, =12V
1, = RUN ~1A=>U,, =IR, =8V
ABF

I3:ID = EAB :%A::> Il:IRl = LJRAB :%A

3D 1
U,=U,=U, +U, =-4V==>q=CU=8.10°C

IA=I—I1=1,5—§=O,83A

biat R3=x=>»R3p = x+3
RN:RAF:48(X+6) e E _ 9(5x +57)
5x +57 Ry+r 2@17x+129)

3 R_216(x+6) - U, 27(x+15)
17x +129 * Ry 2(17x+129)
_Un_ 9(x+6) | LR, 162

‘"R, 17x+129  ° R, 17x+129

g= 0 nén Uep=0=» Uer=Upr P Ues+Usr=Upr=>Rplp+I2R2=14R4
Giai ra tim duoc: x=3 QQ

Cau 2. (2,5 diém)
1)a.w=2n(rad/s) ; A = 10cm;
b. x = 10cos(2xnt — 37/4) (cm)
c.At=T/4=1/4 (s)

2)
a.w=1mJ

bx=~2 c0s(10t -w/4) (cm)
c.x:O,Sﬁcm; v =5 \@ cm/s =12,24cm/s; a= —50\5 cm/s?.

Cau 3. (2,5 diém)
1. Rd =100Q; Z= 50Q;
2.(xem ¢ oi giai SGK trang 117)




Cau 4. (1,5 diém)

: d nx 2
Chirng té rang: L =— 3 Vi tri cia diém sang S.
X

+ Pt x = SO ca x” = S’0 theo dinh Iy ham sb sin cho A0SJ ; AS'0J taco :

X R . X R

—=——Vva —=—— (1)
sinl - sina sinr sinpg

: e L1 , , N - s sinad x
+ Theo dinh luat khuc xa anh sang thi : sinr = nsini thay vao (1) » ——=— (2

sinf nx
N R , , d' d
+ Ciuing theo dinh 1y ham s6 sin cho ASJS’tac6 ——=—— (3).
sina sing

+ Tir (2) va (3) ta dugc - di = % ()

+ Dung dinh 1y ham s6 cos cho ASJS’ taco: d*>=x*+R*+2Rxcosg (5)
d?=x?+R*-2Rx'cos¢p (6)
2 2
+ Thay (5) ; (6) vao (4) ta duoc : 2RCOS¢(£I+L)—HEJ +i2—1—(5'j }:O (7).
X X

n’x nx n

+ Phuong trinh (7) thod man véi moi gia triciia ¢ . Vayta co hé :

(L)
X n x

2 2
[Ej +i2—1—(5,j -0 ®).
nx n X
+ Gidi h¢ phuong trinh (8) ta duoc nghiém: Xx= _§ :

+ Vay ¢6 2 vi tri clia S ndm ddi ximg nhau qua tam O; cach O mot khoang R/n.




Cau 5.(1,5 diém)

Dap an
1) ﬁ Chon géc TN ¢ VTCB. Xét h¢ tai vi tri qua cau cd gbc léch a nhd bat ky
0,5diem , o’
Thé ning: Wi=mg(R -r)(1- cos a) = mg(R — r)7
A - 1 2 1 2
Dbong nang: Wy =—mv° + —lo
2 2
(Trong do %mvz 13 BN cua khdi tAm qué cau trong CD quay quanh
va %Iw2 14 DN ciia CP quay quanh truc quay qua khdi tAm qua cau). H: 5
1 , 1 2 12 1., 1 % 2
voi —mvi=—mR-r)a va Zlo"==-l==-mR-r)a
2 2 R=1) 2 2 1 R-1)
7 >
Vay W, =—m(R-r)’*d/
ay 17710 ( )
CN toan phan: W =%m(R —Na’ + % m(R — r)zoc’2 =const (2d)
o I 50 ~0
Pao ham hai vé theo t va rat gon ta duge: & + 5 ——-Q =
7(R-r)

= o+ 0?a=0=> o=0,C0s(0t+¢) (rad)

2 i 5i 59 d/ (1,5d)

i Vol o= _|———— rad/s ,
0,5d1ém 7(R—1)

TR-1 . r_,,5T9.

Chuky Db: T=2n >
59 281

Thay s6 ta duoc: R=0,4 (m)

Mb men quan tinh ciia mat cau la: I, = % MR? = 0,64 (kg.m?) (1,5d)




