SO GIAO DUC VA PAOTAO Ki THI CHON HOC SINH GIOI TINH HAI DUONG
HAI DUONG Lép 12 THPT nim hoc 2011- 2012
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Thoi gian lam bai: 180phut
(Dé thi gom 02 trang)

Céu 1(2 diém)

1) Mot vat c6 khdi luong
m =100(g) , dao dong dicu hoa 4 F(N)
theo phuong trinh c6 dang 4102 Lo

x =Acos(wt + @), Biét do thi '
luc kéo vé theo thoi gian F(t) o /\7 6 /\ t (s)
nhu hinh v&. Lay 7* =10. Viét ) >
phuong trinh dao dong cua vat. -2.10 13/6

2) Mot chét diém dao dong diéu 4102 b NN
hoa vé1 chu ki T va bién do '
12(cm) . Biét trong mot chu ki,

. . 2T
khoang thoi gian dé véan tde ¢6 do 1on khong vuot qua 24m+/3 (cm/s) 1a S

Xac dinh chu ki dao dong ctia chat diém.

3) Mot con lic 10 xo dit trén mit phiang nam ngang c6 k =100(N/m),
m =500(g) . Pua qua cau dén vi tri ma 10 xo bi nén 10cm, ri tha nhe. Biét
hé s6 ma sat giita vat va mit phang ndm ngang 1a w = 0,2. Lay g = 10(m/s).
Tinh véan tdc cuc dai ma vat dat duoc trong qua trinh dao dong.

Cau 2(2 diém)

Céc electron duogc tang toc tir trang thai nghi trong mot dién A
truong c6 hiéu dién thé U = 10°(V) va thoat ra tir diém A theo
duong Ax. Tai diém M cach A mét doan d = 5(cm), nguoi ta
dat mot tim bia dé hung chum tia electron, ma duong thang
AM hop v6i dudng Ax mot goc o = 60°.

a) Hoi néu ngay sau khi thoat ra tir diém A, cac electron chuyén dong trong
mot tir truong khong doi vudng goc v6i mit phang hinh vé. Xac dinh d6 16n
va chiéu ciia véc to cam tng tlr 3 dé cac electron ban trang vao bia tai diém
M?

b) Néu véc to cam tng tir 3 hudng doc theo dudng thang AM, thi cam Gng tir
B phai bang bao nhiéu dé céc electron ciing ban tring vao bia tai diém M?
Biét rang B < 0,03 (T).

Cho dién tich va khdi luong cia electron 1a: -e = -1,6.10"°(C), m = 9,1.10°'(kg).
B qua tac dung cua trong luc.

Ciu 3(2 diém)



Hai ngudn am diém phat séng cau dong bo véi tan sé = 680(Hz) dugc dit tai A
va B cach nhau 1(m) trong khong khi. Biét toc do truyén am trong khong khi 1a
340(m/s). B6 qua su hap thy 4m cua moi truong.
1) Goi I 1a trung diém cia AB, P 13 diém nam trén trung tryc ciia AB ¢ gan I
nhat dao dong nguogc pha voi I. Tinh khoang cach AP.
2) Goi O 1a diém nam trén trung truc cia AB cach AB 100(m). Va M 14 diém
nam trén dudng thing qua O song song voi AB, gan O nhit ma tai d6 nhan
dugc am to nhat. Cho rang AB << OI. Tinh khoang cach OM.

Cau 4(2 diém)
Mot con lac don gém day treo dai € =1(m) gin mot dau véi vat co khdi lugng m.
Lay g = 10(m/s?), 7> = 10.

a) Treo con lic don trén vao mot gia cb dinh trong truong trong lyc. Nguoi ta
kéo vat ra khoi vi tri can bang dé day treo 1éch goc 0,02rad vé bén phai, rdi
truyén cho vat mot van téc 4m(cm/s) vé bén trai cho vat dao dong diéu hoa.
Chon h¢ quy chiéu c6 gdc & vi tri can bang, chiéu duong hudng sang trai,
chon thoi diém ban dau 1a lac vat qua vi tri can bang 1an dau. Viét phuong
trinh 11 d§ goc cua vat.

b) Nguoi ta dem con lic don néi trén gin vao tran xe 6t0, 6t6 dang di 1én doc
cham dan déu voi gia toc 5(m/s?). Biét déc nghiéng mot goc 30° so véi
phuong ngang. Tinh chu ki dao dong ctia con lic trong trudng hop trén.

Chu 5(2 diém)
Cho co h¢ gom khung dady ABDE nhu hinh V¢, A M B
dugc dit nam trén mat phang nam ngang. Biét 10 k |
xo0 ¢6 46 cing k, doan day MN dai €, khéi luong
m tlep xuc véi khung va co thé chuyen dong tinh 2>
tién khong ma sat doc theo khung. Hé thng dat l
trong tu truong déu cd véc to cam ung trg E N D
vudng goc voi mit phang cua khung va co chiéu
nhu hinh v&. Kich thich cho MN dao dong. B6 qua dién tro thuan ciia khung day.
Chtng minh thanh MN dao dong diéu hoa va tinh chu ki dao dong trong hai
truong hop sau:

1) Néi hai dau B, D véi tu c¢6 dién dung C.

2) Néi hai dau B, D vé6i cudn cam thuan c6 dd tu cam L.

........................................ Hét ..o,
HO VA LEN: .o, Sé béao danh:.........ooooooee...
Chir ki cua giam thi Li.....ccocoooveierinee, Chir ki cua giam thi 2: ..........ccooovrvereneee.
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Cau 1.2 diém)

1) (1 diém)

N Tr 13 7 0,25d
Tur d6 thi, ta co: £y :Z e 1(s) = T =2s = w=m(rad/s).
= k=m.w’= 1(N/m). 0,25d
+) Ta ¢0: |F,«| =kA = A =0,04m = 4cm.
+) Liic t = 0(s) tir do thi, ta co: Fi=-kx =- 2.10°m =>x=2cmvaF, |0,25d
dang tang dan (vat dang chuyén dong vé VTCB) = v <0.

X =Acos@p =2cm T
= ) = @ =—rad

v=-Asing <0 3
Vay, phuong trinh dao dong cua vt la: x= 4cos(mt + /3) cm. 0,25d
2) (0,5diém)
Tir gia thuyét, = |V’ < 24m+/3 (cr/s). 0,25d
Goix;lavitrimav= ! :
2473 (cm/s) va t; 1a : i . A .
thoi gian vatditrvi - A 0] A tri
x; dén A. X1 X—
= Thoi gian dé van tdc c6 do 16n khong vuot qua 24m+/3 (cmy/s) 1a: t =

2T T
4t1:_ >t =— :>X1:A/2.
3 6
) v’ 0,25d
Ap dung cong thirc: 4° =x" + —] = w =4z = T =0,5(s).
W
3) (0,5diém)
Goi x¢ 1a toa d§ cua VTCB, ta ¢6: Fan = Fius © k.Xo = umg 0,25d
= X, =LME —1com.
Bién d6 dao dong cua con lic la: A = Al — xo = 9cm. 0,25d
Van toc cuc dai 1a: Vi = Ao = 90~/2 (cm/s).
Ciu 2.( 2diém)
a)(1 diem)
. 1 0,25d

Vantoccuaeotai Ala: eU Zamvz suy rav ~ 1,875.10'm/s ’
+) Khi e chuyén dong trong tir truong B chiu tac 0,25d

dung cua luc Lorenxo, c6 d0 1on F. =evB, dé e
Uy
ban vao bia tai M thi F, c6 huéng nhu hinh vé.
u 1 . \
= B ¢o6 chiéu di vao.




Vi B Lv nén lyc lorenxo dong vai tro 12 lyc hudng tam, lam e chuyén
dong tron déu, ban kinh quy dao 1a R = OA =OM.
my

2

r A%
TacoFr=may ©evB =m—©R=—
R eB

0,25d

Tacd AH = 0OAcos30° © d2=R.v3/2 ©® R=d/V3
© B =mv+3/(de) ~ 3,7.10°T.

0,25d

b)(1 diém)

b) Véc to B huéng theo AM.

Phan tich: v =v, +v, véi v.=v.sin¢ = 1,62.10'm/s, v,=v.cos

=0,938. 10u7um/s

+) Theo v, , dudi tac dung cua luc Lorenxo lam e chuyén dong tron
my, 27rm

= chukiquay T=2mR/v, =
eB b quay eB

déu véi ban kinh R=

0,25d

|| [H]H])

+) Theo v, , thi e chuyén dong tinh tién theo
hudng cia B, vdi van toc v, = vcos? .

+) Do d6, e chuyén dong theo quy dao xoay
tron 6¢ voi buodc oc la: A=Tv,.

0,25d

2 aaa ae . 2r.m
+) Bé e dap vao bia tai M thi: AM=d=ni=nTv,=nv, ——
e

2
> B=n""" =1.6,7.10°(T)

e

0,25d

Vi B8 =0,03T = n<448=>n=1,2,3,4.
Vay:n=1thi B=6,7.10°T; n=2 thi B=0,0134T
n =3 thi B=0,0201T; n=4 thi B =0,0268T

0,25d

Ciu 3.(2 diém)

1) (1 diém)

Taco: A= %= 0,5(m/s)

. d- AB/2
Do 1éch pha gitra hai diém P valla: Agp =27 d- A872)

0,25d

Vi P dao dong nguoc pha vai I, ta co:
Ap=(2k+ 1)x P

:>d=(2k+1)%+% d

0,25d




Dod>%=>(2k+l)%>0 eok>-12 0,25
Vik € Z, nén duin © k=0 = dinin = 0,75(m). 0,25d
2) (1 diém)
AB. 0,5d
Hoc sinh phai chirng minh c6ng thirc sau: d, - d, = O[x :
Tai M nhan dugc 4m to nhat, ta 0,5d
co: 7 M
d2—§11=kkfk(k=1,vidiém d
M gan O nhat) A 1 d
OLA
= Xx=——=50m. 23
A I o
B
Ciu 4.2 diém)
a) (1 diém)
Phuong trinh dao dong cua con lac don theo 11 o dai la: 0,25d
s = Secos(wt + @).
+) w :\/%= 7t (rad/s).
o) 0,25d
+) S, =,[s" + —] =25 (cm/s) = a = 0,024/5 (rad)
w
. 0h s =S,cos¢ =0 cos@ =0 T ; 0,25d
+ i = i = > @ =- —
) Luc t=0 thi v >0 sing <0 v 2
=s=2.5 cos(mtt - 71/2) (cm).
Phuong trinh dao dong theo 1i d6 goc 1a: o = 0,02/5 cos(mnt - /2) (rad). | 0,25d
b) (1 diém)
Taco P'=P+F, 0,25d




K
Xét AOKQ véi OK = TQ g6c(OKQ) = 60°

= AOKQ vuong tai O.

= P’ = 0Q = Psin(60°) = g’ = 5/3 (m/s?).
(C6 thé ap dung dinh 1i ham s6 cosin i
dé tinh P*) |

0,5d

- |
Vay, chu ki dao dong ct licla: T' =27 ! —277/ L 135(s)
ay, C 1 dao dong cua con lac la: - — — - T4
dy, chu g . 5\/5

0,25d

Ciu 5.2 diém)

1) (1 diém)

Chon truc toa do Ox nhu hinh v&, gbc

. A M
O tai VTCB. , . [T
+) Xét tai thoi diém t bat ki thanh MN F c
ua vi tri ¢ i d0 x va chuyén don —
qua Vi : yén dong F OB
E N

sang bén phai nhu hinh vé.

+) Tir thong bién thién 1am xuat hién
sdd cam ung: e, = Blv. >
+) Chiéu dong dién xuat hién trén O X
thanh MN duoc xac dinh theo quy tic

9 d d
ban tay phai va c6 biéu thirc: i :d—‘tf :Csz: —CBla

0,25d

Theo quy tic ban tay trai xac dinh duoc chiéu luc tir nhur hinh vé& va ¢

0,25d

biéu thic: F, = iBl = CB**x”’
Theo dinh lugn II Niuton, ta co: F,, =F,, + F, =ma
Chiéu 1én truc Ox, ta dugc: mx"=- CB*I’x"- kx

0,25d

_ ko
m+CB’I°

. k "
bit v =|————= =X + w’x = 0.
m+CB“1

A 212
Vay, thanh MN dao dong di€u hoa véi chu ki: T =2n\/@

© (m+CB1P)x"=-kx & x"=-

0,25d

2) (1 diém)

Chon truc toa do Ox nhu hinh V€, géc O ta1 VTCB.

1 0,25d




+) Xét tai thoi diém t bat ki thanh A M B
MN qua vi tri ¢6 1i d§ x va chuyén L

dong sang bén phai nhu hinh vé. E L
+) Tir thdng bién thién lam xuit hién GB
sdd cam ung: e.. = Blv. t

+) Dong dién qua cudn cam lam

xuét hién suit dién dong tu cam: e O= ;
di

- L=
dt

Taco:eqwtec=1r=0(vir=0)

d(Blx + Li)

@ —
dt

my
=
O

=0 < Blx+ Li =const .

x =0
Lic t =0 thi { . = BIx+Li=0, =i =2%
1 =

+) Thanh MN chuyén dong trong tir trudng chiu tac dung cua luc tir LI%
272
)

nguoc chiéu chuyén doéng va c6 do 16n: F, = iBl =

0,25d

oo

+) Theo dinh luat Il Niuton, ta co: F,, =F, +F =ma.

B*I?

Chiéu 1én truc Ox, ta co: - kx - X =x

0,25d

Bl

212

L

k+

®x+—
m

= X7+ wx =0.

k+

1
x =0, bat a):\/—
m

T =2n

Vay, thanh MN dao dong diéu hoa véi chu ki: B’

0,25d




