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Lép 12

Thoi gian: 150phiit - Khéng ké thoi gian giao dé

Chu y: N
- Dé thi nay gom 4 trang, 10 bai, moi bai 5 diém.
- Thi sinh lam bai tryc tiep vao ban dé thi nay.
Bai 1. Vat m = 200g dugc tha roi khong vén toc ban dau tir mot noi du cao.
can ty 1€ v6i binh phuong toc do cua vat (hé so ty 1€ k = 0,002 Ns*/m?). Hay tinh:
a. Toc do tbi da ma vt co thé dat duoc.

Gia thiét rang luc

b. Khoang thoi gian tir lic bat dau tha vat dén khi né dat téc d6 bang 75% tdc do tdi da.
Pon vi: Van tdc (m/s); thoi gian (s).

Cich gidi

Bai 2. Trén mat ngang khong ma sat, hai vat c6 khoi luong 7, va m, noi voi

nhau bo1 mot soi

day khong gian va co thé chiu duoc luc cang 7,. Tac dung 1én vat cac luc ty 1€ thuan véi thoi gian
F =at | F, =a,t  trong d6 @ va @, 1a cac hé sb hing sd co thir nguyén, ¢ 13 thoi gian tac dung lyc.

Xéc dinh thoi diém day bi dut. F
) ’ '@—,72] mi

Cach giai

Két qua




Bai 3. Can rung cd miii nhon A cham vao mat nudc voi tan sb rung f= 100Hz, thi trén mat
nudc co song lan truyén véi khoang cach gitra 2 ngon song lién tiép 1a 0,5 cm. Chiéu sdng mdt nudce
bang dén nhap nhady phat ra 25 chdp sang trong 1s. Trinh bay hién tugng quan sat dugc?

Cich gidi

Két qud

Bai 4. Tai hai diém S, va S, cach nhau 14,0cm trén mat chat long c6 hai ngudn phat song theo
phuong thang dtng voi cac phuong trinh 1an luot 13 u; = u, = acos(50xt) (cm). Vién tbe truyen song
trén mat chat long 1a v =0,5m/s. B6 qua sy hap thu ning lugng ctia moi truong truyén séng. Biét rang
dao dong do mdi ngudn doc lap gay ra tai diém cach tm song lem c6 bién do 1a 2mm.

a. Tim bién d6 dao dong tong hop tai diém M trén mit chat 1ong cach cac ngudn S,, S, nhiing doan
tuong tmg l1a d; = 25c¢m; d> = 33cm.

b. Xac dinh s diém co bién d6 dao dong cuc dai trén doan théng SiS,.
Cich gidi

Két qui

Bai 5. Hai dién tich q; = +3nC; g, = - 5nC dét tai hai diém A, B trong chan khong (AB = a =
25cm). Hay tim mot diém M trén doan thang AB sao cho tai d6 cudong do dién truong c6 do 1om E =
4000 V/m. Don vi: Khodng cach (cm).

Cich giii




Bai 6. Mot mach dién xoay chiu nhu hinh. Biét R, = 10Q, R,
= 15Q, cudn day thuan cam c6 do tu cam L = 0,5H, tu dién c6 dién
dung C = 47pF, dién tré cua day ndi khong déng ké. Dit vao hai dau
doan mach mét dién 4p xoay chiéu u = 1002 cos(100xt) (V). Hay
viét biéu thirc cuong do dong dién trong mach chinh.

Pon vi: Cuong do dong dién (A);gbc (rad); dién trd ().

Cich giii

Bai 7. Hat nhin poloni s Po phin rd o va tao thanh hat nhan g Po . Biét mp, = 209,9828u; m,

=4,0015u; mp, = 205,9744u.
a. Tinh nang lugng toa ra tr mot phan ra.
b. Ban dau hat nhan %;Po dng yén. Tinh dong ning va téc do cua hat o.

Pon vi: Nang leong (MeV); toc do (x10° m/s).

Cach gidai

Két qua




Bai 8. Hay tinh toc do cua électron chuyén dong trén quy dao K, L trong nguyén tir hidro.

Pon vi: Vin toc (x10° m/s).

Cich giii

Két qua

Bai 9. Mot vat c6 khoi lugng m = 4,8kg dang nam yén trén san nha. Tac dung vao vat mdt

luc kéo co6 phuwong hop v6i phuong chuyén dong mot goc o = 30° va co do 16n 1
truot gitta vat va san 1a w, = 0,25. Liy g = 10m/s.

a) Tinh F dé vat chuyén dong nhanh dan déu véi gia tc a = 0,5m/s?

b) Sau 3s thi luyc kéo ngirng tdc dung. Tinh thoi gian vat con di thém trude khi dun

a F. Hé s6 ma sat

Cich giii

Bai 10. Tir dinh thip cao H, ngudi ta ném mdt hon da véi van toc toi thiéu bang bao
nhiéu dé hon da roi cach chan thap mét khoang L cho truwée. Tinh goc ném @ng véi van toc toi

thiéu do.

Cach gidai

Két qua

DHét
Ghi chii: Cén bg coi thi khéng can gidi thich gi thém.
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Lép 12

Bai 1:
a. | Toc d6 tdi da ma vat c6 thé dat duoc 1 vy, khi d6 luc can can béng voi trong luc:
kv:, =mg— v, = % ~ 31,3156 (m/s).
b. | Xet trong khoang thoi gian dt (rat ngan) ké tir thoi diém ¢ tdc do cua vat la v (coi nhu
khong d6i trong khoang thoi gian df). Phuong trinh dong luc hoc viét cho vat la
dv ) v
mE =mg- kv~ & i =dt
g-—v
m
0,75V,0¢ t 0,75V 0x
odv T dy
LAy tich phan hai vé J Kk, =fdt == [ — L~ 3,1069 (s).
0 g-—v 0 0 g-—v
m m
Vay thoi gian tir lac tha vat d&én luc tbe d6 cia vat bang 75% tdc do ti da 1a £~ 3,1069 (s).
Bai 2
Got lyc cang cua day khi chua dut la 7. Chon chi€u (+) tur trai sang phai.
D0 16n cua gia toc nhu nhau cho ca hai vat, nén :
_h-T T-F
a — =
m n,
-~ T= (ma, +m,a,)t %)
ml + m2
Phuong trinh (*) cho thay luc cang T ting theo thoi gian. Vay thoi gian dé day dut 1a :
_(m +m)T,
ma, +m,q,
Bai 3
- Thoi gian giita hai 1an chép sang 1a ty = 1/25 = 0,04s
- Chu ky cua séong T =1/f=1/100 = 0,01s
- Tur d6 suy ra to =4T.
- Ta thay trong khoang 2 lan chdp sang to, song di truyén di mot quang duong s = 4h = 2
cm
=cac ngon song ddi chd cho nhau.
Nhu vay khi c¢6 chdp sang ta ¢ cam giac hinh nhu séng khong lan truyén trén mat nudc
( cac ngon song hinh nhu ding yén )
Bai 4
a. | Do bo qua sy hap thy ning luong ctia moi trudng truyén séng; nén bién do song ty 16
nghich vi can bac hai cua khodng cach.
Budc song trén mat chat long 1 4 Z% voi f=25Hz.
. . g0 R — 2 2'ﬂdl
- Phuong trinh dao dong do S, guri téi diém M 1a % —ﬁ cos( 507 - T) (mm) (d; va
1
A c6 don vi la cm).
. . 3. R — 2 2]Td2
- Phuong trinh dao dong do S, gui t¢i dieém M 14 “an _F cos( 507t - T) (mm) (d; va
2
A c6 don vi la cm).




Dao dong tong hop tai M 13 u,, =u,,, +u,, voi bién d6 dao dong tong hop 1a

o ]a, e, 8 Cos[2ﬁ(d2-d1)]
dl d2 \/dldz A

1 1 2 2af(d, - d
A:Z\/—+—+ s[ ﬂf(vz 1)]:0,7303 (mm
2

Co
dl V d1d2

b. | S6 diém co bién d6 dao dong cuc dai trén doan S;S,:
S, S S8 :
Xét f =% =6,25 suy ra trén S;S; ¢6 13 cuc dai.
Bai 5
Piém M nam trén doan AB, dat khoang cach AM = x; khoang cach BM la (a — x).
2 ‘%‘ ‘%
\ A A \ . A J4 A 7 \ E e + S
Cuong do dién truong tai diém M c6 do 16n 1a dre, x| dme(a- ) (*)
Giai phuong trinh (*) ta duge x; = 9,6109 cm; x> = 18,1082 cm.
Vay diém M nam trén doan AB va cich A mot khoang 9,6109 cm hoac 18,1082 cm.
Bai 6
Dién trd cua diy ndi MN khong dang ké nén ta chap M véi N, mach dién tr& thanh
(Ri//C)nt(L//Ry). U s
. _ 7 AN}
1 I — NN,
X """ =7 { ) >
1 ¢ | 2 /@’ >
| 2 B —
g > 7 v Uwms ‘% . I
I, Uam Voo AT l_]A,/ .
Hinh 7.1 Hinh 7.2 4 Hinh 7.3

Cam khang cua cudn cam Z, = oL = 157,0796 Q.
. 1
Dung khang cua tu dién 1a Z¢ = Pl 67,7255 Q.

Xét doan mach AM: Gian dd véc to nhu hinh 2.1
b
Zy R

, 1
Tong trd ctia doan AM 1a Zam co + 7= Zam = 56,0755Q.
C

R
Cuong d6 dong dién mach chinh nhanh pha hon uay mot goc ¢; co6 @ne :Z—l—’ Q=
c

0,9755(rad).
Xét doan mach MB: Gian dd véc to nhu hinh 2.2

1 1

s 1
Tong trd ctia doan MB 1a Zyp ¢6 57~ =57 Y 57 — Zme = 108,4825Q.
ZMB RZ ZL

u

R
Cuong do dong dién mach chinh cham pha hon uus mot goc ¢, co 4ny, :Z—z—’ (03}

L
0,7624(rad).
Xét ca mach AB: Gian dd véc to nhu hinh 2.3
Tir gian dd ta c6 hiéu dién thé U =\[U2, + U2, +2U ,,,U,; cos(@, + ¢, ) .




Suy ra tong tré cia mach 14 Z =22, + 22, +2Z ,,Z, cos(q, + ¢, ) ~ 113,5339Q.
 a , U
Cuong do dong dién mach chinh / == 0,8808A.
Cuong do dong dién cuc dai I, = 1,2456A.
Goc léch pha giita dong dién va hiéu dién thé 1a ¢ co
Uypsing,-U,, sing, _Z,,sing,- Z,, sing,

lang = = — ¢~ 0,2537 (rad).

Uypcose, +U,, cosq  Z,,cosp, +Z,, cosg

Viy biéu thirc dong dién trong mach chinh 13 i = 1,2456c0s(100xt — 0,2537) (A).

Bai 7
a. | Phuong trinh phan 13 % Po— ;a+°5Pb .

Nang lugng toa ra tir mot phan ra

AE = (mp, — mpy — my)c” = 1,0298.10"% (J) = 6,4273 (MeV)

b. | Theo bdo toan dong luong  m,,v,, =m,v, +m,v,,

Ban dau 3 Po dimgyénnén m,v, =my,v,,

Hay la m, K, =mpK,, (1)

Theo bao toan ning luong toan phan cé6 K, + Kp, = AE (2).

Tur (1) va (2) suy ra dong ndng cua hat a 1a

mp, . AE
K =—2"" -12 ~
“ o tm, 1,0101.107* (J) =6,3048 (MeV).
A A 9 \ ZK(x 5

Toéc do cuahatala v, = o ~174,3696.10° (m/s).
Bai 8

Luc tinh dién gitra €lectron va hat nhan (gom 1 préton) dong vai tro 1a lyc hudng tam. Ta

co

2 2
1
C _=m oy, =2 ~2,1877.10° m/s.
4me,a, a, 2\ me,ma,

Ban kinh quy dao L trong nguyén ttr hidrd la r = 4a, (ao la ban kinh Bo).

Luc tinh dién gitra €lectron va hat nhan (gom 1 préton) dong vai tro 1a lyc hudng tam. Ta

co

2 2 2
¢ oty =] 28 0938.10° mys.
4me,r r dre,mr 4\ e ma,

Bai 9
a. | Khi tac dung luc F vao vat vat chui tac dung cua:

Trong luc, phan luc, luc kéo

Theo dinh luat II Niu ton : P+N+F+F, =ma (1)

Chiéu (1) 1én phuong thiang dimg chiéu duong VA ha hudng

1én: N + Fsin -P =0 '

a ]
=>N=P-Fsin@=m(g - Fsin®) F | F{d-mmtmeean
L5 B 7
Sy = vy tant=> 1= L= _( 6 v
Ta cod v=v+a,. a 25 0.6s. P




o p=_9*us L po 05#02510 o o
cosa+ usina cos45+0,25.sin45

b. | van tdc vatsau3s:vo=at=0,53=1,5m/s
Khi théi tadc dung luc kéo F:
Theo dinh luat Il Niuton : P+ N+ F +F, =ma,(2).
F

Chiéu (2) 1én chiéu chuyén dong: - Frps =m.a, => a, =- = =- ug=-0,25.10=-2,5 m/s’
m
v, _ LS
TacOv=vota.t=>1=—=- =0,6s.
a, -2,5

Bai 10

X =(vocos o)t

PT toa d0 cua vat la: i 1,
y=H +(v0 sina )t - Egt

Thoi gian chuyén dong cta hon da tir lac ném t6i lac cham dét 1a: 4, =

V,co8a
I b
Do do: ‘g—ztgza- Ltga+ g_z_ H|=0
vy PAT
: _ I’ 2gH
Dé PT c6 nghiém: g_4_ g2 -1=<0
Yo Yo
: gl 2gH
Khi v, cuc ticu: g4 - 2g -1=0y :\/g H*+[-H

Omin vOmin
2 2 2
. I . as H +L"-H
Vomin Ung v61 A = 0. Khi d6: g Yo N T
gL L




