TRUONG THPT CHUYEN VINH PHUC BE THI CHON HQC SINH GIOI 2009-2010
DE THI MON VAT LY SO 11-2009 Thoi gian lam bai: 180 phuit

Bai 1: Hai qua cdu cing ban kinh R nam trén mat phang LI

nam ngang (hinh v&). Qua khéi lugng 6m gan chat véi 10 —@K—O—Wﬁ%@»
xo do cung k, chiéu dai ty nhién 6R. Qua khdi luong m

chuyén dong vdi van tdc f/uo Tim do bién dang cuc dai

ctia 10 xo va thoi gian Ar ma qua m tiép xuc véi 10 xo.

Bai 2: Mot tu ph.'fmg khong khi mdi ban cuc c6 dién tich S,khbi

luong m. Nguoi ta gitt mot ban cuc B ¢ dinh con ban cuc A U B

dugc noi véi 10 xo nhe ¢d d§ cing K, tu va 10 xo dugc noi voi

nguon mot chiéu co dién ap hai cuc bang U thanh mach dién

=R

kin (hinh v&) . Bé qua dién trd va do tu cam cuia mach.Tai vi tri

can bang khoang cach hai ban cuc 1a do. Tir vi tri can bang dua

ban cuc A xudng theo phuong thang dimg mot doan nho a
( a<<d,) tha nhe¢ cho ban A dao dong nhd.
1. Ching minh ban cuc A dao dong diéu hoa. Tim chu ky dao dong.

2. Xac dinh biéu thtrc dong dién trong mach.

, }
Bai 3: Cho mach dién nhu hinh v&. Biét E, = 4V, E, = !
8V, E = 16V, hai dén D, va D, c6 dién tro lan luot 1a X », p.X)
R; = 3Q, R, = 6Q, bién tré R = 12Q. Bo qua dién tro C

\ A— —B
trong cua cac nguon. Coi dién nang ti€u thu trén céc R
dén 14 ¢6 ich. )

1- Khi diéu chinh con chay thi cong suat hitu ich tong cong trén cac dén c6 thé dat
gia tri 16n nhét bang bao nhiéu. Xac dinh dién tro ctia phan bién trd AC khi do.

2- Gilt nguyén con chay cua bién trd & mot vi tri ndo d6. Néu ndi A, D béng mot
Ampeké c6 dién tré khong dang ké thi Ampeké chi dong bang 4A. Néu ndi Ampeké do
vao hai diém A, M thi Ampeké chi dong bang 1,5A. Hoi néu b6 Ampeké di thi dong qua

dén D, bing bao nhiéu.



Bai 4: Mot dia phang bang dong cé ban kinh r = 10cm, khéi

lvgng m = 0,4kg dugc dit vudng goc véi mot tir trudng déu co b K/
cam tng tr B = 0,25T. Dia c6 thé quay tu do, khong ma sat @

) . Ll
quanh tryc di qua tdm va vuong goc voi mat phang cua dia. Hai Rl

dau ab ctia mot ban kinh c6 dit cac tiép diém truot (tiép xtc voi
truc va mép dia) dé cho dong dién chay qua. Nguoi ta ndi hai

tiép diém véi ngudn dién ap mot chiéu dé cho dong dién I = 5A

IE
|I

chay qua dia.

1- Hoi sau bao 1au ké tir khi bat dau co dong dién chay qua, dia dat tdc do Svong/s.

2- Gia sir banh xe quay nhanh dan déu toi toc do Svong/s roi quay déu voi toc do do.
Hay tim cong suét ctia dong co.

3- Thiét bi trén c6 thé hoat dong nhu mot may phat dién. Gid su ta khong mac
ngudn dién ma thay vao d6 mot dién trd R = 1Q. Khi banh xe quay trong tir truong,
trong mach xuét hién suit dién dong cam Ung.

Hoi phai tac dung vao banh xe mdét mdmen quay bang bao nhiéu dé dia quay déu
v6i toe 6 5vong/s. Tinh cong sudt cia may trong trudng hop nay.

Bai 5: Hai khéi cau trong subt co cung ban kinh R, chiét suit n. Khoang cach hai tim
D >2R . Hiy tim mbi lién hé giita D, R, n dé chum sang song song voi dudng thang ndi

tam hai qua cau sau khi qua hé lai tré thanh chum song song. Nhan xét két qua tim duoc.



TRUONG THPT CHUYEN DAP AN DE THI

LE HONG PHONG Mon: Vat 1y 16p 11
DE PE NGHI
Bai Noi dung Diém
Bai 1 4d
- Xét ta1 thoi diém t, khi hai 10 xo ¢6 11 d0 x; va x,. Xac dinh do bién
dang cua 10 xo:
Al =1y~ I, =6R - (x,- x,- 2R) =8R- (x, - x,)
Tim dugce lyc dan hdi: Fi, = Fa = k[8R - (x2 - x1)] (1) 0,5d
- Phuong trinh dong luc hoc viét cho moi qua:
-F, =mx;  F =6mx, v6i F, =5, (2) 0,5d
A 2R r " 1 1| _7h,
- Bién dé6i (2) c6: x, - x —le[;+a] —ﬁ 3) 0.5
-Tu (1) va (3) co:
(x, - x, - 8R)" + K(x2 - x, - 8R) =0
) 6m
Viét nghiém phuong trinh:
i Tk
x, - x, - 8R = Acos(wt + ¢) vdi o = o 0.5
-3 . A (xz' X - 8R)zzo =0
- Piéu kién ban dau:
v,(0) - Vi (O) =-1
/6 /7k T
Tim dugc: x, - x, =8R + /] %COS at + 5
Va Al=8R -(x, - x,) =V, /6—msin fﬁt
Tk 6m 1,0d
- Tim dugc Almax =V, 67—’;:
- Thoi gian m tiép xtic vai 10 xo bang nira chu ky dao dong:
T = 6m
A === = g 22
2 Tk 1,04
Bai 2 4d

1- Chitng minh A dao dong diéu hoa:

. U

Tai vi tri can bang: g - 957 " kAl =0
0

1A r 2 . 9 9 . e A M _ _ S

+) Dién tich ban A khi ban ¢ vi tri can bang: ¢ = CU =¢, d_U

0




2
= mg - 80%- kAl =0 1

0,5d

+) Khi ban A c6 1i d§ x. Phuong trinh DLH:

2
SU - - k(A + x) =mx" (2)

mg- e ——=
"2(d, + x)

0,5d

+) Bién d6i phuong trinh (2) :
2
© mg - SOLZ - k(Al + x) =mx"
2d§[1 +
d,
-2

2X

~] - —

dO

|+

- Vi x << dg nén y
0

SU?
YR
0

sU?

2
0

=

- k(AL + x) =mx"
dO

2
+ SO—SZ x- kx =mx" (3)
dO

=

- kAl

mg - g,

1,0d

k  e,SU’

x =0

ST (D v (3) = X"+ |0 =

DA 1 - k  e,SU’ .
— Vat dao dong diéu hoa véi o =, /Z - ;’717 , hay chu ky
0

T:2—n: 2n

o k ¢,SU’

3
m  md,

0,5d

2- Phuong trinh dao dong x = Acos(wz + ¢)

x(0) =a {Acoscp =a {cp =0
(=4

v(0) =0 A =a

- Phuong trinh dao dong : ¥ =acosw?

. =
- Awsing =0

- Diéu kién ban dau : 1

0,5d

- Pién tich cta tu & thoi diém t :

S :soSU[ x| e, SU £ySU _

=CQU = U 1+ —
g =CU =¢, d &

d, +x d, d,

~

0,5d

- Dong dién trong mach :
e,SU g,SU

. d dq .
l:E(Q(O)- Q'):' d_t: doz X =- dj awsin wt

g SUa |k g,SU’

= 1= 2 - 3
d; m  md,

CcOS

T
ot + —
2

0,5d




Bai 3 4d
- (~}Qi U; va U, Ia hiéu dién thé hai cuc cua
moi den.
- Str dung phuong trinh cong hiéu dién té: |=€1 D Ii*lz N
Uac=Uam + Ei = U, +4. !
U =E;+Ues = 8 + U..
Uap=Uact+ U © 16 = 12 +U1+®Bl DZ@
- Ui+U, =4 (1) L C - 1,0d
- Cong suat hitu ich tong cong: A R °
2 2 2 - 2 |y
P:U_l+£:U_I+M:lUIZ-iUI+§ IE3
R R, 3 6 2 3 3 0,5d
- Tim dugc Pnin = 16/9W khi U; = 4/3V va Rac = x =4Q.
- Pmax = 176/3 khl U1 3E va RAC = 129 I,Od
2- Ta coi mach ACDNB nhu mdt ngudn twong dwong cé suat dién
dong e, dién tr¢ trong r.
- khi mac Ampeké vao A, D:M II D
E e 4 e Es
[A =t — =— 4+ —
R r 3 r (DD A
3 r r 3 A |Ie, r
- Khi mic Ampeké vao A, M: |
] _e E E o e- :i (2)
r 2 r 2
- Giai h¢ (1) va (2) tim dugc: r = 24/7Q, e = 48/7V.
. e- E 4
- khi boé Ampeké di thi: [ = L=—(4)
r+R 9 1,5d
Bai 4

- Khi dia dat trong tu truong va c6 dong dién chay doc theo ban kinh s&
chiu tac dung cua lyc tir F = Blr lam dia quay nguogc chiéu kim dong
ho.

BIr?
Momen luc tur taic dung lén dia: M =F g = 2r
- Phuong trinh DLH viét cho chuyén dong quay cua dia:
1 ,_do _BI?
M = mt ><— fdt J‘ dw
= ¢ =9 =8,4s
BI 1,54
2- Khi dia quay déu. Cong luc tir thyc hién khi dia quay goc do :
dA =Fds ZF%dcp _B” do =Ido .




2
Trong d6 d¢ = BTrdcp la tir thong ma ban kinh ab quét dugc khi banh

xe quay goc do.
L4 _da _ aa _Brr
-Congsuat: ~ gt dy dg
o)

w =0,2355W

1,5d

3- Khi banh xe quay, ban kinh cat cac dudng cam tng tir nén gitta truc
va mot diém trén vanh s& ¢6 mot hiéu dién thé. Néu ta ndi dién trd vai
truc va vanh banh xe qua tiép diém truot ta co6 mot mach dién kin va
trong mach c6 dong dién. Dong dién nay chinh 13 dong cac e chuyén
dong dinh hudng trong banh xe doc theo ban kinh dudi tdc dung cua

luc tur.
2

2
- Trong thot gian dt, ban kinh quét dién tich: ds :%dcp :%mdt.

A, A an . d Br?
Suat dién dong cam Ung: & _490 =2 o
da 2
. A, e, _Br’
Dong dién cam trng: [ =— =——m =0,04A
R 2R

Khi dong dién cam tmg chay doc theo ban kinh s& lam xuat hién lyc tir
tac dung lén dia. Theo dinh luat Lentz, lyc tir sé can tré chuyén dong
quay cua banh xe. Muon banh xe quay déu, phai tac dung 1én banh xe

BIr*
mdt mdémen c6 do 16n: M :F% = 2” =5.10"° (Nm)

- Cong suét toa nhiét trén dién tro R: P = I’R = 1,6.10°W. 1,0d
Bai 5

Ta xét tia sdng song song
v6i  truc, khic xa qua m /—\
ludng chat cau O, cho-anh
tai F, xac dinh boi: \\-/ U
_i+;:n- 1: ﬁ: nR

© OK R n-1 0,54
Pé tia 16 ra khoi khoi cau thir hai song song véi truc thi tia téi mat O,
phai di qua tiéu diém E, Xac dinh boi:

) n +i:_1- n:> Oszz _. nR

O,F, © R n-1 1,0d

Bai toan s€ dua vé viéc tim di€u kién dé€ F, sau khi qua h¢ ludng chat
cau 0,0, s& cho anh tai F,.

Trudc hét ta co :

OF =00, +OF = OF =0 - 0,0, = "% op = 2R

n-1 n-1

0,5d




Xét su tao anh qua LCC O,

..no, b l-n gF _RC-n) CF =CO + OF = nk
OF OF R 2 ) LT (-
0,5d
Xét su tao anh qua LCC O,.
_.n +l=-1_n=>O,F,=O,O¢+OE=2R- nR (n- 2)R
O,F, = R o S ’ n- 1 n- 1
1 . :n_1=>—ﬁF _R(n-2) —,——F'O,+Oﬁﬁ: nR
O,F  O,F, R o 2n- ) Ce e TP om- 1) 0.5d
— , nR
Tudo: D =CF + FC, =
‘ (-1 0,5d
Két qua bai toan chi dugc chdp nhan véi D =2R = n <2
Truong hop gidi han n = 2 ta s& thdy bai toan chi xay ra khi hai qua
0,5d

cau ti€p xuc nhau.




