SO GIAO DUC VA PAO TAO

KY THI HQC SINH GIOI CAP TiNH NAM HQC

2010-2011 . . ) . ] ; ‘
NINH BINH GIAI TOAN TREN MAY TINH CAM TAY
Mén : VAT LY LOP 12 THPT
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Bang Bang chit | Giam khao 1 :
sO
Giam khao 2 :
Bai 1:

Khi treo vat khoi luong m; = 100g vao mdt 10 xo thi 16 xo c6 chiéu dai 1,
= 31,5 cm. Treo vat khoi lugng m, = 300g vao 10 xo noéi trén thi 10 xo cod
chiéu dai I, = 34,3 cm. Hay xac dinh chiéu dai ty nhién 1, va d6 cing k cua

10 xo0. Lay g =9,8143m/s%

Don vi tinh: Dd cing(N/m); chiéu dai(m).

Cich gidi

Diem

Goi chi€u dai ty nhién va do cung cua 10 xo lan luot 1a
lo va k, treo lan luot hai vat m; va m, vao 10 xo ta co hé

phuong trinh sau:
m,g =k(, -1)
m,g =k(l, - 1))

lo=0,3010 (m)
k = 70,1021 (N/m)

. |0,1g=k(0,315-1,)

|0,3g =k(0,343-1))

Bai 2:

Coi ré}ng con lac déng ho 12 mét con lac gion, thanh treo lam bﬁng \(eflt liéU}
c6 h¢ s0 nd dai la o = 3.10°K"' va dong ho chay ding ¢ 30°C. Dé dong ho
vao phong lanh ¢ -5°C. HOi mot tuan 1€ sau dong ho chay nhanh hay cham

bao nhiéu?
Don vi tinh: Thoi gian(s).

Cach gidai

Diém

Chiéu dai ctia thanh & nhiét d6 t; = 30°C 1a 1,, chiéu dai
cua thanh ¢ nhiét do t =-5°Clal, co L = I,[1 + a(t, -




t)].
v A A A \ | I . n
Chu ki cua dong ho ¢ nhit do t; 1a T, = ZH\E , 0 nhiét

1 r
d@ t la T, = 27I\/g , ta thﬁy t; < t; nén 12 < 11 Suy ra T, <

T, — d6ng ho chay nhanh. Sau mot tuan 18 déng ho chay
nhanh mot luong la:

1
- _q|=
J1t+alt, -t) ]

T,
At= 7.24.3600.(?1 -1) = 7.24.3600.

317,7703s.

Bai 3:

Hai dié:‘n tich q: = q2 = 5.10°C duoc dat c¢d dinh tai hai dinh B, C cua rpét
tam giac déu ABC canh a = 8 cm. Cac dién tich dat trong khong khi c6 hang
s0 dién moi € = 1,0006. Xac dinh cuong do dién truong tai dinh A cua tam

giac noi trén. (cho k = 9.10°Nm*/C?).
Pon vi tinh: Cuong do dién truong(V/m).

Cich gidi Diém
- Cuong do dién truong do q; (tai B) gay ra tai A la:
1 ,
Ei= &, huong tir B dén A.
TE, €a

- Cudng do dién truong do q. (tai C) gay ra tai A la:
9,
E;

1 .
—5, hudng tr C dén A.

4ne, ea
- Cuong d¢ dién truong do q1 va q» gay ra tai A la
E =E, +E..

Do qi = q nén E; = E, suy ra E = 2E;.cos30° =
60,8559 V/m.
E=1,2171.10'N/m.
c6 hudng vudng goc BC ra xa A.

Bai 4:

Mot nguoi can thi co diém cuc can cadch mat 14cm, diém cuc vién cach mét
50cm. Dé nhin thiy vat ¢ xa vo cing ma mat khong phai diéu tiét ngudi do
phai deo kinh loai gi, c6 d§ tu bao nhi€u? Sau khi deo kinh trén ngudi dé céd
thé nhin théy vat dit cach mat gz‘in nhét bao nhiéu? Coi kinh dit sat mét.

Pon vi: Khodng cdch (cm); dé tu (didp).




Cach gidi Diém
f=-0C, =-50cm => D = -2dp.
0 Ce: d'=-l4em = d == =19.4444em = OC

D =2,0000dp
OC.'=19,4444cm

Bai 5:

. T
Mot vat tham gia dong thoi 2 dao dong X, =A, cos(wt - g)vé

TT . K Z n . ) N \
X, :4c0s(oot+§)cm, voi o =20rad/s. Biét toc dd0 cuc dai cua vat la

140cm/s . Tinh bién d6 4, cua dao dong thir nhat.
Don vi tinh: Bién do(cm)

Cach gidai

Diem

v
A =—% =T7cm
®

A’ =A7+AS+2AA, 00823_11: = A, =8,2763cm

Bai 6: Khi 1an luot chiéu sang co6 tan sé f, = 7,5.10""Hz va f, =
5,67.10"Hz vao mot miéng kim loai c6 1ap thi cac quang dién tir ¢ van tdc
ban dau cuc dai trong tng 14 v, = 0,6431.10°m/s va v, = 0,4002.10°m/s. Xac
dinh khéi lugng cua dién tir (1dy dén 4 chir s6 co nghia). Tinh cong thoat dién tur

va budc song gidi han quang dién cua kim loai.

Huoéng din gidi

Piém

ap dung cong thitc Anhstanh hf = A + 0,5mevZmax ta
c6 hé phuong trinh :

2
10max

hf, =A +Zm.v
2

hf2 :A + % meV§0max

10max "

-, |A+0,5v; . .m, =hf,
A +0,5v%, .m. =hf,

Giai hé phuong trinh ta duogc:
A =2.991063374x10", m. = 9,56440366x10""




Bai 7: Tai hai diém S, va S, cach nhau 12,5cm trén mit chat long c6 hai
nguon phat song theo phuong thang dung vai cac phuong trinh lan luot 13 u,
= u; = acos(50xnt) (cm). Van téc truyén song trén mat chat long la v =
0,5m/s. Bo qua sy hap thu ning luong clia moi trudng truyén song. Biét rang
dao dong do mdi ngudn doc 1ap gy ra tai diém cach tam séng lem c6 bién

do la 2mm.

a. Tim bién d6 dao dong téng hop tai diém M trén mit chat long cach cac

ngudn S, S, nhitng doan twong tng 1a d, = 25¢m; d; = 33cm.

b. Xac dinh s diém c6 bién d6 dao dong cuc dai trén doan théng SiSs.

Pon vi: Bién d6 (mm).

Cach gidi

Piém

a. Do bo qua su hdp thu ning luong cia moi trudng truyén
song; nén bién dJ song ty 1¢ nghich v&i can bac hai cua khoang
cach.
Budc séng trén mat chat long la 4= véi f=25Hz.
- Phuong trinh dao dong do S, gui téi diém M la
2 27, _
Uiy :ﬁcos(SOm - — ) (mm) (d; va A c6 don vi la cm).

- Phuong trinh dao dong do S, gui téi diém M la

Uy, = 2 cos (50t - ZﬂdZ) (mm) (d> va A ¢6 don vi la cm)
Jd, A ' '

Dao dong tong hop tai M 1a u, =u,, +u,, véi bién do dao
dong tong hop 1a

o448 COS[ZJr(dZ-dl)]
d, d, ) A

A :2\/L+i+ 2 cos

1d2

1

27 (d, - d,)
1%

~0,7303 (mm)

b. S6 diém c6 bién do dao dong cuc dai trén doan S;S;:
_/5S

Xtﬂ %

=———%=6,25 suy ra trén S;S; c6 13 cuc dai.




Bai 8: Mot mach dién xoay chiéu nhu hinh 2.

Biét R, = 10Q, R, = 15Q, cudn dy thuin cam M.y
c6 do tu cam L = 0,5H, tu dién c6 dién dung C

= 47uF, dién trd cia day ndi khong dang ké. R,
Pat vao hai dau doan mach mot dién ap xoay I_N
chiéu u = 100+2 cos(100xt) (V). Hiy viét biéu Hinh 2
thirc cuong do dong dién trong mach chinh.

Pon vi: Cuong do dong dién (A);goc (rad); dién tra (Q).

| Cich giai | Piém




Pién trd cua day ndi MN khéng déang ké nén ta chap M véi N,

mach dién tré thanh (R,//C)nt(L//R>). U vz
T . ] -
K """ >7 { ) > v
! @ 1 Z /w >

@ > 7 v U \k\ o 7
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AM 3

Hinh 2.1 Hinh 2.1 Hinh 2.3

Cam khang cua cufn cam Z, = oL = 157,0796 Q.

Dung khang cta ty dién 1 Zc = — -~ 67,7255 Q.

Xét doan mach AM: Gian do véc to nhu hinh 2.1
1

; 1
Tong tré cua doan AM 1a Zav c6 72~ =57 57 — Zam = 56,0755Q.
ZAM Rl ZC

Cuong do dong dién mach chinh nhanh pha hon uam mot goc ¢, co
R
tang, =—-= ¢, = 0,9755(rad).
C

Xét doan mach MB: Gian dd véc to nhu hinh 2.2
1 1 1

Tong tré cia doan MB 1d Zus co 7 Tt o Zws R
MB 2 L

108,4825Q.
Cuong do dong dién mach chinh cham pha hon ums mdt goc ¢, co6

R
tang, =-== @, = 0,7624(rad).
L

Xét ca mach AB: Gian d6 véc to nhu hinh 2.3
Tur gidn do ta c6 hiéu dién thé U =\U2,, + U2, +2U ,,U,, cos(q, + @, ) .

Suy ra téng tr& ctia mach 1az =73, + 22, +2Z,, Z,, cos(g, +@,) =
113,5339Q.
U

Cuong do dong dién mach chinh / =~ 0,8808A.

Cuong do dong dién cuc dai [h = 1,2456A.

Goc léch pha giita dong dién va hiéu dién thé 1a @ ¢
Uypgsing,-U,,sing _Z,,sing,- £, sing,

tan ¢ = = — 9~ 02537

Uyscosp, +Uy, cosp Zyycosp, +Z,,, cos g,

(radd

dat)s




Bpi 9.Mét vEt chuyOn ®éng th¥ng biOn ®ai ®0u theo
ph—ng trxnh chuyOn ®éng x = 3 + 2t + gt?(x ®o b»ng m, t
®o0 b»ng s), g lu gia tec trang tréng. Hy x,c ®bnh:

a) Théi gian cCn thiOt ®0 vEt ®i ®ic qu-ng ®éng 5m kO

td khi b¥t ® Cu chuyOn ®éng.
b) Qu-ng ®éng vEt ®i ®ic sau 1 phét 5 gi©y.

C.ch gifi

Piém

a) Ph—ng trxnh chuyOn ®éng cia VEt:
X =3+ 2t+ gt (x ®0o b»ngm, t ®0 b»ng s)
Qu-ng ®éng vEt chuyOn ®éng ®ic trong khong
théi giantly: s = x - 3 = 2t + gt
Thay s = 5m ta ®ic ph—ng trxnh:
gt? + 2t-5=0. (1)
Gifi ph—ng trxnh (1) bEc hai theo t .
x = 0.619316336
= -0.823259579 (lo%i)
KOt quY: t = 0,6193 s.
b) §ei t = 1phét 5 gi©y = 65 (s)
s = 2.t + gt?
TYnh s:
KOt quy: s = 41563,0963 m.

Bai 10: Hat nhan poloni i Po phan rd o va tao thanh hat nhan “%Po . Biét

mp, = 209,9828u; m, = 4,0015u; mp, = 205,9744.
a. Tinh nang luong tod ra tor mot phan ra.

b. Ban dau hat nhan s Po dtng yén. Tinh dong ning va tbc do cua hat a.

Pon vi: Nang luong (MeV); toc dé (x10° m/s).

Cich gidi

Piém

a. Phuong trinh phan ra % Po— ;a+°3Pb |

Ning lugng toa ra tir mot phin rd AE = (mp, — mpy — my)C* =

1,0298.10" (J) = 6,4273 (MeV)
b. Theo bao toan dong lugng

Mp,Vp, =MV, * Mp, Ve,

Ban dau %, Po ding yén nén




MyVe =Mp,Vpy

Hay la
maKa :mPhKPb (1).
Theo bao toan nang lugng toan phan c6
K. + Kp, = AE (2).
mp, AE

m(z + me

Tt (1) va (2) suy ra dong nang cua hat o 1a K, =
2(J) = 6,3048 (MeV).

~1,0101.10°

, 2K
Toc d6 cua hat o 1a v, =.[—* = 174,3696.10° (m/s).

a

Hét
Ghi chii: Cdn bé coi thi khéng can gidi thich gi thém.




