BE LUYEN THI, HOC SINH GIOI TINH NAM HOC 2010 - 2011
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¢ Hinh 1
L g s s Aaag prataag Liptia, Ui Gt LA SAL g U Y v g
o . A \ A . feo < Voo
quay quanh truc quay c6 dinh di qua trong tam G va vuong goc voi mat — .

phang nim ngang. Mot hon bi khdi lvong m chuyén dong van toc v,
(theo phuong ndm ngang va c6 hudng vudng goc voi thanh AB) dap vao
dau A cua thanh. Va cham 13 hoan toan dan hoi. Biét hé s6 ma sat giira
thanh va mat phang nam ngang 1a . Tim goc quay cuc dai cia thanh sau
va cham (Hinh 2a).

2. Bay gio, gia st thanh quay duoc quanh dau A va chuyén dong trong
mit phang thang dung. Giir thanh tao v&i phuwong thiang ding goc -
6, (6,<<1 rad), mot con bo khdi lugng m/3 ban dau & A. Khi con bo Hinh 2a Hinh 2b
bt dau bo doc theo thanh thi tha thanh. Biét r::ing con bo bo rat cham vai
van toc khong doi doc theo thanh huéng téi diém B. Tim tan s6 goc cua con lac khi con bo bd duoc mot khoang x
doc theo thanh (Hinh 2b).

Cau 3: Mot con lc 10 xo nam ngang c6 do cung K =40(N /m) | vat nho khdi lugng m =100(g) . Ban dau giir vat
sao cho 10 xo bi nén 10(cm) rdi tha nhe.

1. B6 qua moi ma sat, vat dao dong diéu hoa.

a) Viét phuong trinh dao dong ciia vat, chon goc O 1a vi tri cn bang cia vat, chidu duong 1a chiéu chuyén dong
cua vat ltc tha, gdc thoi gian luc tha vat.

b) Xac dinh thoi diém 16 xo nén Sem 1an thir 2010 ké tir luc tha.

2. Thyc té c6 ma sat gitra vat va mat ban voi hé s6 ma sat trugt gitta vat va mat ban 1a « =0,1. Liy g =10(m/s”).
Tinh tdc do cua vat lac gia téc ctiia nd doi chiéu lan thi 4.
Cau 4: Hai nguon phat song két hop A, B trén mit thoang ctia mot chat long dao dong theo phuong trinh
u, =6.cos(207t)(mm);u, =6.cos(20¢ +/2)(mm) . Coi bién d6 song khong giam theo khoang cach, tdc do song
v =30(cm / s) . Khoang cach giita hai nguén 4B =20(cm) .

1. Tinh s diém ding yén va s6 diém dao dong véi bién do cuc dai trén doan AB.

2. H 1a trung diém cua AB, diém dung yén trén doan AB gan H nhat va xa H nhat cach H mot doan biang bao
nhiéu ?

3. Hai diém M;M, cing nim trén mot elip nhan A.B lam tiéu diém c6 AM, - BM, =3(cm) va
AM, - BM, =4,5(cm) . Tai thoi diém t, ndo d6, li ¢ cua M, 1a 2(mm), tinh li d6 ctia M, tai thoi diém do.
Ciu 5: Cho doan mach ndi tiép nhu hinh v& (hinh 3)

Trong mdi hop X, Y chira moét linh kién thudc loai dién tro, X

A < n < s oA PPN -— . Y |-
cuon cam hodc tu dién. Pat vao hai dau doan mach mot dién A M B
ap xoay chidu u, =100v2cos(27 f£)(V). Lic tan sé f =50(Hz), s
thi U ,,, =200(7);U,,; =10053(V) 5 I =2(4). Gt dién 4p hiéu dung hai ddu doan mach va gia trj cac linh kién
khong d6i, ting f1én qua 50(Hz) thi cuong d6 dong dién hiéu dung trong mach giam. Hoi X, Y chura linh kién gi ?
Xéc dinh gia tri cua cac linh kién do.




c Cau 6 : Cho mach dién nhu hinh vé . Hai tu dién c6 dién dung C, va C, (v6i C,> C;), hai
A ' M D it i tudng. Bat vao hai dau doan mach mét dién ap xoay chiéu u,, =U,.coswt . Viét
L biéu thirc cua dién ap hai dau mdi tu khi hé & trang thai 6n dinh.

Cau 7: Cho mét b n cCu ®/Fc ®3ng chEt, khéi -
ing )
m, b_,n kYnh R, t©m O.
1. Chgng minh r»ng khéi t©om G cfha b,n cCu c,ch tOm
O cfia na mét ®o'n Ip d = 3R/8.
2. §/&t b n cCu tran mAEt ph¥%ng n»m ngang. §Ey b.n
cCu sao cho tréc ®ei xgng chia na nghigng mét gac nha so vii ph—ng
th¥ang ®@ng rai bu«ng nhN cho dao ®éng (Hxnh 1). Cho r»ng b, ,n cCu kh«ng trit tran m/At
ph%ng nuy viu ma s,t 1"'n kh«ng ® ,ng kO. H'y txm chu kx dao ®éng cfia b n cCu.
Cau 8 : Cho co hé gém c6 mot vat nang co khéi lugng m dugce budc vao soi
day khong dén vét qua rong roc C, mot dau day budc cb dinh vao diém A.
Rong roc C duogc treo vao mot lg‘) x0 ¢6 do cing k Bé6 qua héi lugong K
cua 1o xo, rong roc va cia day noi. Tt mdt thoi di€ém nao do6 vat nang
bat dau chiu tac dung ctia mot luc F khong d6i nhu hinh vé
a. Tim quing dudng ma vat m di duoc va khoang thoi gian ké tir lic .
vat bt dau chiu tac dung cua lyc F dén lac vat dung lai lan thir nhét
b. Néu day khong ¢ dinh ¢ A ma ndi véi mot vat khdi lwong M (M>m)
Hay xac dinh d6 16n cua lyc F dé sau d6 vat dao dong diéu hoa
Cau 9 : C6 mach dién nhu hinh 1. \i:‘

m m

L Tu dién C, duoc tich dién dén hi¢u dién A -
—— UV A ‘n , NS 2 N
C, i the U, tu dién C, du’qg tich dién dén hleq (i{;jn {he U, (U> 2f C(uc_)n
f— —1 2 day thuan cam c6 h¢ so tu cam L. Tim biéu thuc cuong d§ dong dién
1 trong mach sau khi dong khoa K.
K Cau 10 : Chiéu anh sang don sic c¢6 bude song [, = 0,4Im vio catdt cua
Hinh1

mot t& bao quang di¢n. Khi dat vao andt va catot cia té bao quang dién
nay mot hiéu dién thé Uax = -2V thi dong quang dién bat dau triét tiéu.
Cho hing sb Pling h = 6,625.10*Js, tbc do anh sang trong chan khong ¢ = 3.10° m/s, khdi lwong electron m, = 9,1.10
*'kg, d6 16n dién tich cua electron e = 1,6.10™C.
1. Tinh cong thoat ctia kim loai ding lam catdt.
2. Néu thay buc xa [, bang burc xa [, = 0,20m, dong thoi giit nguyén hiéu dién thé giita andt va catét trén thi te
d6 16n nhét ciia electron quang dién khi téi andt c6 gia tri bang bao nhiéu?
Cau 11:
Trong thi nghiém ciia Y- ang vé& giao thoa anh sang: khoang céach giira hai khe hep S, S, 1 a = 0,2mm, khoang
cach tir mit phang hai khe dén man 1a D = Im.
1. Ngudn S phat ra anh sang don sic, biét khoang cach gita 10 van sang lién tiép 1a 2,7cm. Tinh budc soéng anh
sang don sic do ngudn S phat ra.
2. Ngudn S phét ra 4nh sang trang c6 budc séong ndm trong khoang tir 0,38 4 m +0,76 4 m.
a. Xac dinh vi tri gan van trung tim nhat ma tai d6 nhimg birc xa don sic cua 4nh sang tring cho van sang tring
nhau.
b. Tai vi tri trén man cach vén trung tim 2,7cm c6 nhimg biic xa don sic ndo cho van sang tring nhau.



DPAP AN
1+ Véi tia t6i SI = SO, tia khic xa OJ chinh 14 ban kinh ciia duong tron nén thang goc voi mit cau tai J. Do do, tia
OJ truyén thang qua mit tru

Tur dinh luat khic xa anh sdng: n;sini = n,sinr

Suy ra: sinr = 0,5

r=30°
+ Goc 16 tai J ra khoi mat cau bang 0 nén goc 1éch cua tia 16 so v6i tia téi SO 1a
D=i-r=45"-30"=15"

2+ Goc t6i i ludn 1a 45° nén goc khiic xa ludn 1ar = 30°
Néu diém J ¢ K, trung diém cung tron AB, tia khuc xa toi mat tru véi goc r = 30°
n,sinr = n;sini’

- 2
sini” = —

P =1=45°
+ Khi d6 tia 16 song song véi tia téi nén goc 1&ch triét tiéu. Piém I & vi tri Ip. Ta cé:

B3

OI, = OKtanr = Rtan30° = RT .

3+ Néu goc toi mat tru 16n hon goc toi giéi han thi anh sang s& phan xa toan phan, khong c6 tia sang 16 ra khoi mat
tru.

, .. 2 .
Ta co: sinig, = - suy ra ig, = 45°

+ Khi I t&i vi tri I, tia khic xa téi mat tru & J, véi goc téi bang ig. Khi do tia 16 tiép xuc voi mat try. Vay khi I ¢
ngoai khoang Ol thi khong c6 tia 16 ra khoi mat tru.
Ao dung dinh li ham s0 sin cho tam giac OI,J,, ta co
siniy,  sinOI,J,
0l 0J,
Trong d6 OJ, = R; i, = 45°; OI,J, =90° — 1= 60°.

Vay: Ol = R\/g

Tuong tu: O, =R \/%




+ Két luan: Khi tia sang t6i mit phang ciia khoi véi goc t6i 45°, chi co tia sang 16 khdi mit tru néu diém téi I & trén
doan I;1,.
1+ Sau khi vira va cham vat c¢6 vén toc v, thanh c6 van tc goc ©.
+ Bdo toan m6 men dong luong:
) / 1

. = —mlw
mvo2 =m2v+ 12
2 Vo=v+ lla) (1)
+ Bao toan ning lugng: — mv,’ = lelzwer lmvz
g lugng: ) =51 5
1
= 2= —lzwz + 2 2
Vo= 15 v (2)
\ \ 3v,
Tu (1) va(2) = :T 3)

, 1
Ap dung dinh ly dong nang: - > 160" = Ams

11, 3y [ 3’
——ml* (=2 =umg—¢ = =—2
kD) (z) wmg ¢ Prnax Y ngl
2+ Khi con bo bo duoc khoang x, momen quan tinh ctia thanh va con bo quanh chdt quay A 1a:
I/ Zlml2 +lmx2 :lm(ﬁ +x7)
3 3 3
+ Phuong trinh chuyén dong cta con lac la:

d / 1
— (10" =-mg—sinO-—mgexsin O
w( ) g3 38

Hay %m(l2 +x2)6"+§mxx'6' =-mgsin0 é+£

+ Véi cac dao dong nho no trd thanh:

3
N 2xx'0' g(x+51)6

I +x I +x°
+ Néu con bo bo rat cham thi sy thay d6i x trong mot chu ki dao dong 1a khong dang ké, ta bé qua s6 hang thir 2 ciia phuong
trinh va viét lai:

0" =0

.. g(2x+30)6
MPw e
2(I° +x7)
+ Do d6 tan s6 goc cua dao dong la:

o= g(2x+3l)
Vzaz+x%



Phuong trinh dao dong : x =A4.cos(wt +¢)

trong d6 : w 2\/K =20(rad / s)
m

x == 10(cm) Acosgp =-10(cm) @ =
t=0: — —
v =0 sing =0 A =10(cm)

Vay : x =10.cos(20¢ +)(cm)

+ Ta thay 10 xo nén Scm céc lan chan lién tiép cach nhau mét chu ki, do dé 10 xo nén

A , c e 3 A 2010- 2 r NIRRTy \ ,
lan thr 2010 tai thoi dieém : ¢, =t, + T.T véi ¢ 1a thoi dieém 10 xo nén Scm

lan thir 2. M,
+ Ta x4c dinh thoi diém 16 xo nén 5cm lan .
thir hai, str dung pp vec to quay ta c6 : ké tur !
thoi diém ban dau dén lac 16 xo nén Scm lan i

thir 2 thi vecto quay mdt goc : 10 \M, 5 1(?
A 1
MOM, =wt, =27x- 1/3=57/3

S
- t2 :5 (S)

. 5 b4 2 6029;[
+ Do d6 thoi diém 1¢ en Scm lan thr 2010 1a : £, =—— +1004.— s
0 d6 thoi diém 10 xo nén S5cm lan tha a: by <0 20 <0 (s)
+ Lic c6 ma sat, tai VTCB cua vat 10
xo0 bién dang mot doan : l'\/\/\/\/\AMI:I . X,
(o} ,
AL =28 —0 0025(m) 0 ¢

+ Ta théy c6 hai VTCB cua vat phu thudc vao chiéu chuyén dong cua vat, néu vat di
sang phai ltc 10 xo nén 2,5mm thi VTCB la bén trai O(vi tri C,), lac vat di sang trdi ma
10 x0 gian 2,5mm thi VTCB la bén phai O( vi tri C,)

+ Ap dung dinh ludt bao toan nang luong, ta tinh dugc d§ giam toa do cuc dai sau

- . . . 2
moi lan qua O la hang so va bang : Ax,,, = Hms =0,005(m)

+Gia tdc ctia vat dbi chiéu 1an thir 4 ing véi vat di qua VTCB C, theo chiéu sang
trai lan tha 2, ap dung dinh luat bao toan nang luong ta duoc :
KA’ K(Al) v; )

2 " ( 2
=umg|A+2(4- Axm)+2(A 2Ax, )+(A-3Ax, )+(A- 3Ax,
— v, =1,65(m/s)

+ D¢ 1éch pha cua hai song tai mdt diém M cach A, B nhitng doan d, vad, 1a :

27 JT v 30
Agp="2(d - d)+2 voi A =— =— =3
9= (d, - d,) 5 Vo 7710 (cm)

. 2 1
+ Tai M 1a cuc dai giao thoa néu : Ag 27”(0’1 -d,)) +% =2kr— d, -d, =(k- Z)/1

- Al

1
M thudc AB nén: - AB<d, - d, =(k- Z);L <AB— k =-6;...;6 :
Trén doan AB ¢6 13 diém cuc dai

7 2 1
+Tai M I3 cyc tidu giao thoa: A :7”(41 - d,) +% =k + )7~ dy - dy =k + )



1
M thudc doan AB : - AB<d, - d, =(k +ZM <AB— k =-6;...;6 :
] Trén doan AB ¢613 diém cuc ‘Eiéu
+ Tai diém M thudc doan AB céach trung diém H mdt doan x, c6 hiéu duong di cta
haisong la: d, - d, =2x
+ Piém M thudc doan AB ding yén thoa mén :

d, - d, =2x :(k+%)i—> x :(k+%)% (1) v6i k =-6;...;6

xmax

=(6 +i)% =9,375(cm)
+ Do d6

|x

min

1.3
=(0+—-).— =0,375(cm
( 4) 5 (cm)
+ Phuong trinh dao dong tong hop tai M cach A,B nhiing doan d, va d, 1a:

U, =12.cos %(dl - d2)+% .COS a)l‘+%(d1 +d2)+% (mm)

+ Hai diém M, va M, déu thudc mot elip nhan A,B lam tiéu diém nén:
AM, + BM, =AM, + BM, =b
Suy ra pt dao dong cta M, va M, la:

T, 7 xbh
u,, =12.cos|—3+—|.cos|wt+—+—
1 A4 M __ 4
T 4 xb u
u, =12.cos|—.4,5+—|.cos a)z,‘+7+Z Ma

Tai thoi diém t, : u,, =2(mm) = u,, =-2(mm)
* Khi tan s6 f =50Hz : ta thay U>,, =U’, +U;, chimg t6 U,z vudng pha v6i Uys
nén doan AB khong thé chura :

+Rva C, vi khi d6 UAM Vuéng pha UMB ......................................................................
+ R va cudn thudn cam L, vi khi d0 Uy vUONE PhA U,
+ cudn thuan cam L va tu dién C, vi khi d6 U,y NEUOC Pha Uip.eeeeveeeerieeeiieeeieeenenn

+ cudn cam c6 di¢n tré thuan va dién tré thuan R, vi khi @6 goc 1éch pha gitra U, va
Ui 12 @OC NNOMN.......iiiiiiiiieiiece ettt ettt esae s s

Do d6, doan AB c6 thé chira cudn cam c6 dién tré thuan r, do tu cam L va tu dién C.

* Kha nang 1: hdp X chtra tu dién, Y chtra cuon cam(r,L).
Khi f =50Hz | ta thdyU, =200V;U%, =U? +U? =(100\3)’ = U, <U, - Z, <Z,
d& thay khi tang tan s6 1én qua 50Hz thi Z, tang Zc giam, dén lic Z,= Zc thi dong dién
hiéu dung mai dat cuc dai, nghia 1a tang tan so 1€n qua 50Hz thi / tang, trai gt.
Do do, kha nang nay bi loai.
* Kha nang 2 : hop X chira cuon cam(r,L) va hop Y chura tu C.
U, =1003V U, =100\3V
+Khi f =50Hz , ta co hé: {U>, =U? +U? =200 - {U, =100\3V
U, =U>+U,-U.) =100 U, =100V



Z.=50\3Q |C =107 /5\37(F)
- 17, =503Q = {L =0,5v3 / 2(H)
r =50Q r =50(Q)

+ D@ thay lic f =50Hz thi xay ra cong huong, In.= U/R nén néu ting f1én qua 50Hz
thi I gidm thod man gt.
Vay: hop X chira cudn cam céd r =50(Q); L =0, 5\/§/7r(H) va hop Y chua
tuC =107 /5V3(F)
Tait=0: u,; =Uy, = D, mo, con D, dong:
= uy =u gy =0u, =uy, =U, = q,, =CU,
+V6i 0<t<T/4:u,, giam tir Uy~ 0 nén D, mé: tu C, phong dién qua C, va ngudn nhung khong phong dién qua D,
duoc , ta co:
-q,tq, :CzUo (7)
+Tait="T/4: u,y =0 u,, +u,, =0(8); két hop(1) va (2) thi tai t = T/4 ta duogc:

oy == 2T _ g
Arr , +C, n . A X .z
ISRIN o (9) nén hai diot déu bi cam
—_— =

L gy, T C, + C,

+ Sau t = T/4: & ché do on dinh, hai di 6t déu bj cAm, ta co: dong qua hai tu la déng nhét, nén :
Uy Fuyy =U,cos(wt) = C Cyu,, +CCu,, =CC,U,cos(wr)

— C,q, +C,q, =-wC,C,U,sin(ax) < - (C, +C,)I, sin(wt +¢) =- wC,C,U, sin(ar)

_GG ol

I -CC,wU, g, =¢,,coswt +a
SN C+C, —i=—12"Ogner— { ' " !
C +C, 4, =qpcoswt +a,
@ =0
cU, a
uA/\/[ :i :A.COS wt -|-_1
Cl Cl + C2 Cl
*
- ()
_q, _ QU a,
Uy, =——— =————.COS Wt +—
C2 Cl + CZ 2
_ LU, __ <,
. , ~ N c, ., \
Tait=T/4: (*) thoa man (9) nén ta dugc: | .. =~ .. thay vao (*) cho ta:
c, +C, .,
U ypr — 20 Ccoscor - 1) J
C, + C,
U, LU,
[ 7 :ﬁcos ot + C, o+l A Cl — ké D1

M

(ta thiy u,,, <O0;u,, =0Vt nén khi 6n dinh hai

di 6t déu bi cAm) Be = N

1. Do ®ei xgng, G n»m tran tréc ®ei xgng O%. Chialb,n c%ﬁp;hunh
nhiOu lip mang duy dx nha.

Mét lip € ®iOm ca to* ®é x= R sin «, duy dx= Rcosa.He?

o N /e 2 :
ca khéi ling dm = px(Rcosa )2dx vii m =p§nR3 nan: ;
/él\ X
m /2 X .
fxdm JﬁprcR4 cos’ aisin ada, !
—0 0

0
Xg = = Hxnh 1

m m

Nx

4 4
d= x,=- PR st of* =PTR :3—R(®pcm)
4m 0 4m 8




2. Xbt chuyOn ®éng quay quanh tiOp ®Om M: gai ¢ Iy gac hip béi
OG vy ®éng th¥ang ®gng
L . N , d
-mgde = lw.¢” (1) = ¢ biOn thign ®iOu hop vii v = r?—g
M
lo, ls, Im In €, m«men qu,n tYnh ®&i vii ¢ c tréc quay song song qua
0,G,M. M« men qu,n tYnh ®ei vii b,n cCu Iu: S
2 Mvy P
|o ="mR? ; |o = IG + md2
5 ) _ Hxnh 2
Iv = le + m( MG)? . VX ¢ nhé n2n ta coi MG = R-d
> Iy = %mR2+m(R2 2Rd) = B mr?
= _ mgd _ 15g 26R
— V1, V26R 15g
Vit can bang khi chua tac dung lyc F: mg = kT
Chon truc Ox thang dumg tir trén xudng. O trang véi VTCB moi khi ¢6 luc F tac dung.
Al +x,
Tai VITCB méi: F + P - ) =0 (v6i x, la khoang céch gitta VTCB mai so voi VTCB cii)
2
Khi vat c6 1i do x 10 xo gidn: Al + X+ x
Al +x, +X K
F+P—k % =mx”=>x”+ax=0

Vay vat DDDH vdi phuong trinh: x = Acos(®0t + @)

Trong d6 o =, |—
4m

Nhu vay chu ki dao dong cta vat T = 2, / 4Tm . Thoi gian tur Iuc tac dung luc dén khi vat dung lai lan thu nhét

. T 4m
dt=——=m|—".
2 k

4F
Khit=0:x=Ac0s((P)=-xo=-?

V=-Awsing =(

= A:4_F’(p:ﬂ:
k

8F
S=2A=—
k

Luc tdc dung 1én M nhu hinh v&

Pé m dao dong diéu hoa sau khi tic dung luc F thi M phai ding yén < N >0 trong qué trinh m chuyén dong
Al +x_ +A
F —o o o A
@NZP-M >0 < Mg- 2 =Mg-k— =0
2 kf 4

= F <Mg




——— WA
G I iy &)
K
Hinh ®,

i=-q, =q,
\ \aia i A Uy *lge *igy, =0
-Chon q;va g, 1a dién tich 2 ban trén cta 2 tu.
Lil + 2249
» G
-Lay dao ham theo thoi gian: ;" + i =0;

IC, +C
vol @ = LITICE va i :A.Cos(w.t+gp)

i =A.cosp =0
Khit=0: i =-Aw.sing
Li'=-LAwsing =U , =U, - U, = sing«0

T Uu-U
Suyra: ¢ =- — va A=—1—2
yra: ¢ 2 L.w

Ul' U2

Vay: i = .Cos vol 0 =

T
w.t- —
2

. hc
+ Ap dung phuong trinh Anhxtanh: N =A+elU |

1
=>A=1,768.10"T = 1,1eV

/ hc 1
+ Ap dung phuong trinh Anhxtanh: N =4+ EmngAx
2
he _hce 1
P e‘UAK| + EmngAX

~ A

. s s - 1 1
+ap dung dinh 1y dong nang EmngAX = M +elU |

2h 1 1 ,
=> Vix =7 (G ) thay s v =1,045.10°m /s
2 1

. ai A
+ Khoang van: i = 3mm => 4 =5 thay so: 4 =0,6um

a) Vi tri gan van trung tdm nhat ma tai d6 nhitng buc xa ctia anh sang tring cho van sang trung nhau 1a van do
bac 1 trung van tim bac 2:

D ,
+ X, =x,, =4, ;thay $0: X = 3,8mm

b) Nhirng birc xa clia anh sang tring cho vén sang tai

AD 5,4
x=2,7cm thod man: x =k——= A = 0 (um)
a

+ Ta cd: 0,38(wm) <A <0,76(um) = 7,1 <k =142,
k nguyén =>k =8§,9..14

Vay c6 7 btric xa cho van sang tai vi tri x =2,7 cm.

+ Tu do ta tinh dugc budce song cac birc xa:

A =0,675 ;0,60 ; 0,54; 0,491; 0,45; 0,415; 0,386 (4m)







