& GD&ST NghO An Kx thi chén héc sinh gidi tonh
N "m hac 2007-2008

M«n thi: VET Ly lip 12 THPT- blng b

Bai 1. (5,0 diém)

Mot day dan cing c6 dién tré khong dang ké, diwgc udn thanh khung ABCD nam trong
mat phang nam ngang,c6 AB va CD song song vGi nhau, cach nhau mot khoang 1=0,5m, dugc
dat trong mot tir treong déu cé cam ng tr B=0,5T hudng vudng goc vGi mat phang cda
khung nhw hinh 1. M6t thanh dan MN c6 dién tré R=0,5Q c6 thé trugt khong ma sat doc theo
hai canh AB va CD.

a) Hay tinh cong suat co hoc can thiét dé kéo thanh MN trugt déu véi van toc v=2m/s

doc theo cac thanh AB va CD. So sanh cong suat nay vGi cong AB

suat tdéa nhiét trén thanh MN va nhan xét. B_| M A
b) Thanh dang trwgt déu thi ngirng tac dung Iyc. Sau do | .

thanh con c6 thé trugt thém duwgc doan duwong bao nhiéu néu - vV p

khoi lwgng cua thanh la m=5gam? N

Bai 2(5,0 diém) Hinh 1

Vat nang c6 khéi lwgng m nam trén mot mat phang nhan nam ngang, duwgc noéi véi mot
16 x0 c6 do citng k, 10 xo dugc gan vao birc twong dirng tai diém A nhu hinh 2a. T mot thoi

diém nao do, vat nang bat dau chiu tdc dung cua mot lvc Ja k
~ P , \ < ~ F
khong doi F hudng theo truc 10 xo nhw hinh vé. GoossgyaIeYan0 >
a) Hay tim quang duong ma vat nang di dugc va thoi
gian vat di hét quang duong ay ké tr khi bat dau tac dung luc Hinh 2a

cho dén khi vat dirng lai lan th nhat.

b) Néu 16 xo khéng khong gan vao diém A ma dugc K
noi v&i mot vat khéi Iwgng M nhuw hinh 2b, hé s6 ma sat W E,

gitta M va mat ngang la w. Hay xac dinh do 16n cua lyc F
dé sau do vat m dao dong diéu hoa. Hinh 2b

Bai 3.(3,5 diém)

Hai nguon song két hgp S; va S, cach nhau 2m dao dong diéu hoa cung pha, phat ra hai
song c6 budc song 1m. Mot diém A nam & khoang cach [ ké tir S; va AS;.1S;S, .

a)Tinh gia tri cuc dai caa I dé tai A c6 dugc cuc dai cua giao thoa.

b)Tinh gia tri cta I dé tai A c6 dugc cuc tiéu cua giao thoa.

Bai 4(3,5 diém)

Mach dién ndi tiép gom mat tu dién 10 «F va mot ampe ké xoay chiéu c6 dién tré khong
dang ké dugc mac vao mot hiéu dién thé xoay chiéu tan s6 50 Hz. D€ tang so chi ciia ampe ké
1én gap doi hodc gidm s6 chi d6 xuéng con mot nira gia tri ban dau, can mac noi tiép thém vao
mach trén mot cudn day thuan cdm c6 do tw cdm bang bao nhiéu?

Bai 5(3,0 diém)

Biéu thitc cua cwong do dong dién qua mét mach dao dong LC la i =I, cosat. Sau 1/8
chu ky dao dong thi nang lwgng tw trvong cia mach 16n hon nang lwgng dién trvong bao
nhiéu lan? Sau thoi gian bao nhiéu chu ky thi nang lwgng tir tredng 16n gap 3 lan nang lugng
dién treong cua mach?

Hét

1
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5 GD&ST NghC Kx thi chan héc sinh giai tonh
An N m hac 2007-2008

Hing dEn chEm vp biOu ®iOm ®O0 ch¥nh thec
M«n: vVvEtly lip 12 thpt- bing B

Bai 1. (5d)
Khi thanh MN chuyén dong thi dong dién cdm @ng trén thanh xuat hién theo chiéu
M—-N.

0.5d
Cuong do dong dién cam tng nay bang:
E Byl
I =—=——.
R R
0.5d
Khi d6 luc tir tac dung 1én thanh MN sé huéng ngugce chiéu véi van téc v va c6 do 16n:
272
F =i =21V
R
0.5d
Do thanh chuyén dong déu nén lyc kéo tac dung 1én thanh phai can bang véi luc tu.
0.25d
Vi vay cong suat co hoc (cong cta lyc kéo) dwgc xac dinh:
2722
p=py=py=01V"
R
0.25d
Thay cac gia tri da cho nhan dugc:
P =0,5W.
0.25d
Cong suat téa nhiét trén thanh MN:
. B*W?
P, =I’R = .
0.5d

Cong sudt nay dung bang cong suat co hoc dé kéo thanh. Nhu vay toan bd cong co hoc
sinh ra dwgc chuyén hoan toan thanh nhiét (thanh chuyén dong déu nén dong nang khong
tang), diéu d6 phu hgp vai dinh ludt bao toan nang lugng.

0.25d

b) Sau khi ngtrng tac dung luc, thanh chi con chiu tac dung cua lyc tr. BJ 16n trung

binh cua lyc nay la:

FoF lezv‘
2 2R
0.5d
Gia str sau do thanh trugt dugc thém doan dwong S thi cong cua luc ti nay la:
272
a=is =BLlVvg
0.5d

bong nang cua thanh ngay trudc khipngung tacdung lyc la:
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W, =—mv°.

0.5d
Theo dinh luat bao toan nang lwgng thi dén khi thanh dirng lai thi toan bd dong nang
nay duwgc chuyén thanh cong cta lyc tir (Iwc can) nén:

272

Lo =B ! Vs.

2 2R
0.25d

Tw do6 suy ra:

mvR

0.25d
Bai 2(5d)

a) Chon truc toa do hwéng doc theo truc 10 xo, goc toa do trung vao vi tri can bang cua
vat sau khi da c6 lyc F tac dung nhu hinh 1. Khi d6, vi tri ban
dau cda vat c6 toa do la x,. Tai vi tri can bang, 16 xo bi bién
dang mot lwgng x, va:

F=k = x =

0 0

_E
=

0.5d
Tai toa do x bat ky thi do bién dang cta 10 xo 1a (x—x,), nén hgp lyc tac dung 1én vat la:
- k(x- x,)+F =ma.

0.5d
Thay biéu thitc cta x, vao, ta nhan dugc:
- k[x+1;:]+F —ma = -kx=ma = Xx"+w’x =0.
0.5d
Trong d6 « =yk/m . Nghiém cua phuong trinh nay la:
x =Asin(at + ).
0.25d

Nhuw vay vat dao dong diéu hoa véi chu ky T :271\/% . Thoi gian ké tr khi tac dung lyc

F 1én vat dén khi vat dirng lai lan th nhat (tai ly do cuc dai phia bén phai) r6 rang la bang 1/2
chu ky dao dong, vat thoi gian do la:

0.5d
Khi ¢=0 thi:

F
x =Asing =- P {A = -

v =wAcosp =0
0.5d
Vay vat dao dong vdi bién do F/k, thoi gian tr khi vat chiu tac dung cta lyc F dén khi
vat dirng lai lan thit nhat la 7/2 va n6 di dugc quang dudng bang 2 lan bién do dao dong. Do
do, quang duong vat di dugc trong thoi gian nay la:
S =2A :Z—F.
k
0.5d3
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b) Theo cau a) thi bién do dao dong la A =

> |

Dé€ sau khi tac dung luwc, vat m dao dong diéu hoa thi trong qua trinh chuyén dong cia
m, M phai nam yén.
0.5d
Luc dan hoi tac dung 1én M dat do 16n cuc dai khi do bién dang cta 10 xo dat cuc dai
khi d6 vat m xa M nhat (khi d6 10 xo gidn nhiéu nhat va bang: |x,|+ A =2A),
0.5d
Dé vat M khong bi trugt thi lvc dan hoi cuc dai khong dugc vugt qua do 16n cia ma sat
nghi cyc dai:

k2A<uMg = k.2.%<‘uMg.

0.5d
T d6 suy ra diéu kién cta do 16n luc F:
F<XM9
2
0.25d
Bai 3.(3d)
a) Diéu kién dé tai A c6 cuc dai giao thoa la hiéu duong =0

di tt* A dén hai nguon séng phai bang s6 nguyén lan budc séng

5,
(xem hinh 2): T k=1

1> +d” - | =kA. k=0
Véik=1,2, 3... /Z
0.5d .
Khi I cang 16n dwong S;A cat cac cuc dai giao thoa c6 bac Hinh 2
cang nhod (k cang bé), vay tng vdi gia tri 16n nhat caa I dé tai A c6 cuc dai nghia la tai A
dwong S;A cat cuc dai bac 1 (k=1).

0.5d
Thay cac gia tri da cho vao biéu thitc trén ta nhan dugc:
JI2+4-1=1 = 1=15(m).
0.5d
b) Diéu kién dé tai A c6 cuyc tiéu giao thoa la:
NIP+d? -1 =(2k +1)§.
Trong biéu thitc nay k=0, 1, 2, 3, ...
0.5d
A, 2
d’- | (2k +1
Tasuyra: {( +)2] .
2k +1)
0.5d
Vi[>0 nén k=0 hoac k=1.
0.5d
Trrdotacogiatricaal la:
*V6ik=0thil=3,75(m).
* V@i k=1thil ~ 0,58 (m).
0.5d

Bai 4.(3,5d)

Dong dién ban dau: 4
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U

I, =— =UaC.
ZC
0.25d
Khi ndi tiép thém cudn day c6 do ty cam L thi s6 chi cia ampe ké la:
;- U _ U
*ze-2Z| (wC)- aL|
0.25d

Dé tang cwong do dong dién 1én hai lan, tiéc la gidm tong trd ctia mach xudng con mot
nita gia tri ban dau thi cé thé c6 hai kha nang:

0.25d
* Kha nang thit nhat &ng v&i do ty cam L;:
—=- wL, =——.
wC 2wC
0.5d
Khi do:
1
w’L,C=05 = L :ZafC ~0,5(H).
0.5d
* Khd nang thi hai ¢ng v&i do tw cam Ly:
1 1
wL, - — =——.
wC 2wC
0.5d
Khi do:
w’L,C =15 = L, =3L, =1,5(H).
0.25d

Dé giam cwong do dong dién xuéng con mat niva ban dau, tirc 1a tang tong trd cia mach
1én gap doi, ttng v&i do ty cam Ls:

1 2
wL, - — =——.
wC  wC
0.5d
Ta tim dvgc: «’L,C =3 = L, =6L, =3(H).
0.5d
Bai 5(3d)
Sau thoi gian ¢ ké ti thoi diém t=0 thi nang lwgng tir treong ctia mach bang:
W, =g :lLIO2 cos” a.
2 2
0.5d
Tong nang lvgng dao dong ctia mach:
W :‘/vtmax :%LIOZ'
0.5d
Nén vao thoi diém ¢, nang lwgng dién trudng cua mach la:
W, =W - W, :%ng sin’ .
0.5d
Vi vay, ty so gilta nang lwgng tr tredng va nang lwgng dién treong bang:
W, cos®wt )
= =cot g~ wt.
W, sin”wt

0.5d5
https://www.vnteach.com — Tai liéu mién phi danh cho giao vién Viét Nam



https://www.vnteach.com/

Vao thoi dié t—T hi: m—cothcf[z—ﬁz] —cotg*Z =1
o thoi diém ¢ = thi: - T8 9 4=

Nhw vay sau 1/8 chu ky thi nang lwgng tr truong bang nang lwgng dién treong.

0.5d
Khi nang lvgng tir treong 16n gap 3 nang luwgng dién truong thi:
W =cotg’ 2—”t] =3.
4 T
0.25d
Tw do suy ra:
2 21w T
cotgl —t|=+43 =2 —t=— = t=—.
I [ T ] V3 T 6 12
0.25d

6
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