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N "m hac 2007-2008

M«n thi: VET Ly lip 12 THPT- bing b,

Bai 1. (5,0 diém)

Mot day dan cing c6 dién tro khong dang ké, dugc udn thanh khung ABCD nam trong
mit phang nam ngang,c6 AB va CD song song v&i nhau, cach nhau mot khoang /=0,5m, dugc
dit trong mot tir trudng déu co cam ung tir B=0,57 hudng vuong goc voi mat phing cua
khung nhu hinh 1. M6t thanh din MN c¢6 dién tr& R=0,5Q c6 thé truot khong ma sat doc theo
hai canh AB va CD.

a) Hiy tinh cong suét co hoc can thiét dé kéo thanh MN trugt déu véi van tbe v=2m/s

doc theo cac thanh AB va CD. So sanh cong suat ndy véi cong AB

suét toa nhiét trén thanh MN va nhan xét. B_| M 4
b) Thanh dang truot déu thi ngimg tac dung luc. Sau do | .

thanh con c6 thé truot thém dugc doan duong bao nhiéu néu C vV D

khéi lwong cua thanh 1a m=5gam? N

Bai 2(5,0 diém) Hinh 1

Vit nang co6 khoi lugng m ndm trén mdt mat phang nhan nam ngang, dugc ndi voi mot
10 x0 ¢6 do cing £, 10 xo dugc gan vao birc tuong ding tai diém A nhu hinh 2a. Tur mot thoi

diém nao do, vat nang bat dau chiu tdc dung cia moét luc 4 k F
khong d6i F huéng theo truc 10 xo nhu hinh v&. SSTSSIRTRsensy m |——>

a) Hay tim quang duong ma vat nang di dugc va thoi
gian vat di hét quang duong ay ké tur khi bat dau tac dung luc Hinh 2a
cho dén khi vat dung lai l1an thir nhat.

b Néu 16 xo0 khong khong gan vao diém A ma dugc k
noi voi mot vat khoi luong M nhu hinh 2b, hé s6 ma sat W F,

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

Bai 3.(3,5 diém)

Hai ngudn song két hop S va S, cach nhau 2m dao dong diéu hoa cing pha, phat ra hai
song co budc song 1m. Mot diém A ndm & khoang cach / ké tir S, va AS,LS,S, .

a)Tinh gid tri cuc dai cua / dé tai A c6 duoc cuc dai cta giao thoa.

b)Tinh gid tri cua / dé tai A c6 duge cuc tiéu cua giao thoa.

Bai 4(3,5 diém)

Mach dién ndi tiép gdm mot tu dién 10uF va mot ampe ké xoay chiéu c6 dién tré khong
dang ke duoc mic vao mot hiéu dién thé xoay chiéu tan sb 50 Hz. De tang sd chi ciia ampe ké
1én gap d6i hodc giam s chi d6 xudng con mot nira gia tri ban dau, can méc ndi tiép thém vao
mach trén mot cudn day thuan cam c6 dd tuy cam bang bao nhiéu?

Bai 5(3,0 diém)

Biéu thirc ctia cudng d6 dong dién qua mot mach dao dong LC 1a i =I,coswr. Sau 1/8
chu ky dao dong thi nang luong tur truong cua mach 16n hon néng luong dién truong bao
nhiéu 1an? Sau thoi gian bao nhiéu chu ky thi ning luong tir truong 16n gap 3 1an ning lugng

dién trudong ctia mach?
Het

HO VA 1N thi STRA: ... S6 bdo danh:..........o.......
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Hing dEn chEm vp biOu ®iOm ®O0 chYnh thec
M«n: VvEtly lip 12 thpt- bing B

Bai 1. (5d) q ’ ‘
Khi thanh MN chuyén dong thi dong di¢n cam ng trén thanh xuat hién theo chiéu
M-N.

0.5d
Cuong d6 dong dién cam tng nay bang:
_E _Bu
R R
‘ ’ 0.5d
Khi do6 luc tir tac dung 1€n thanh MN s€ hudng nguoc chiéu vadi van toc v va ¢ do lon:
272
7 o=pn =217
q ‘ i 0.5d
Do thanh chuyén dong déu nén lyc kéo tac dung 1én thanh phai can bang véi lyc tur.
, 0.25d
Vi vay cong suat co hoc (cong cua luc kéo) duge xac dinh:
272 2
p=Fv=Fy=01""
0.25d
Thay cac gia tri da cho nhéan dugc:
P =0,5m.
) 0.25d
Cong suat téa nhiét trén thanh MN:
B?I*?
P, =I’R = )
R
0.5d

Cong suat nay dung bang cong suat co hoc dé kéo thanh. Nhu vay toan bd cong co hoc
sinh ra dugc chuyén hoan toan thanh nhiét (thanh chuyén dong déu nén dong ning khong
tang), diéu 6 phu hop vai dinh luat bao toan nang luong.

0.25d

b) Sau khi ngung tdc dung lyc, thanh chi con chiu tac dung cua lyc tir. BJ 16n trung

binh cua lyc nay la:

F= 5 B*I*v
2 2R
0.5d
Gia str sau d6 thanh trugt dugc thém doan duong S thi cong cua luc tir nay la:
272
4=Fs=21Vg
0.5d
Dong nang cua thanh ngay trude khi ngirng tac dung luc la:
w, :% mv’.
0.5d

Theo dinh luat bdo toan nang lugng thi dén khi thanh dung lai thi toan b dong nang
nay dugc chuyén thanh cong cua lyc tir (Iyc can) nén:
1 , _BI*v

—my~ =
2 2R

S.

0.25d
Tu do6 suy ra:



mvR
212

S = =0,08(m) =8cm.

0.25d

Bai 2(5d)
a) Chon truc toa do hudng doc theo truc 10 xo, goc toa dd trung vao vi tri can béng cta

vat sau khi da c6 lyc F tac dung nhu hinh 1. Khi d6, vi tri ban
dAu cia vat c6 toa do 1a x,. Tai vi tri can bang, 10 xo bi bién W- -
dang mot luong x, va:

[ o

Hinh 1

0.5d
Tai toa do x bat ky thi do bién dang cua 10 xo 1a (x—x,), nén hop luc tadc dung Ién vat la:
- k(x- x,)+F =ma.

i 0.5d
Thay biéu thure cua x, vao, ta nhan duoc:
- k[x+i} +F =ma = -lkc=ma = x"+w x =0.
0.5d
Trong d6 « =k/m . Nghiém cta phuong trinh nay la:
x =Asin(wt + @).
0.25d

Nhu vay vat dao dong diéu hoa véi chu ky T 2n\/; Thoi gian ké tir khi tac dung luc

F 1én vat dén khi vat ding lai 1an tht nht (tai ly do cuc dai phia bén phai) rd rang 13 bang 1/2
chu ky dao dong, vat thoi gian do6 la:

T m
t =—=x|—.
2 k
0.5d
Khi =0 thi:
x =Asing =- %, . {/t ==
v =wAcosp =0 ==
0.5d

Vay vat dao dong véi bién do F/k, thoi gian tir khi vat chiu tdc dung cua luc F dén khi
vét dimg lai 1an tht nhat 13 7/2 va n6 di duoc quing dudng bang 2 1an bién d6 dao dong. Do
do, quang duong vat di dugc trong thoi gian nay la:

S =24 —2F
k
0.5d
b) Theo cau a) thi bién d§ dao dong 1a 4 2%.
Dé sau khi tac dung luc, vat m dao dong diéu hoa thi trong qua trinh chuyén dong cua
m, M phai nam yén.
0.5d
Luc dan hdi tac dung lIén M dat do 16n cuc dai khi do bién dang cua 10 xo dat cuc dai
khi d6 vat m xa M nhat (khi d6 16 xo gidn nhiéu nhat va bang: |[x,|+ 4 =24),
0.5d
Pé vat M khong bi truot thi luc dan hoi cuc dai khong duge vuot qua d6 10n ctia ma sat
nghi cuc dai:

k2A<uMg = k.Z.% < uMg.

. 0.5d
Tu do6 suy ra diéu ki¢n cua do 16n lyc F:



F<‘uﬂ.
2

0.25d

Bai 3.(3d) 7
a) bicu kién dé tai A co6 cuc dai giao thoa 1{31 hi¢u duong
di tr A dén hai nguon séng phai bang s6 nguyén lan budc song

S;
(xem hinh 2): I g k=1
NP +d? - 1=k / k=0

Voéik=1,2,3... S:

0.5d

Khi / cang 16n duong S1A cit cac cuc dai giao thoa co bac Hinh 2

cang nho (k cang bé), vay tng vdi gia tri 16n nhét cua / dé tai A c6 cuc dai nghia 1a tai A
duong SA cit cuc dai bac 1 (k=1).

0.5d
Thay céc gia tri da cho vao biéu thirc trén ta nhan duoc:
NP +4-1=1 = [=15(m).
. v q 0.5d
b) Biéu kién dé tai A co6 cuc ti€u giao thoa la:
NP +d? - 1=(2k +1)%.
Trong biéu thirc nay k=0, 1,2, 3, ...
0.5d
], 2
d’ - |k+1)Z
Tasuyra: [( +)2} .
2k +1)A
0.5d
Vi />0 nén k=0 hodc k=1.
0.5d
Tudotacogiatricual la:
*Voik=0thi/=3,75 (m).
*Voik=1thi/ ~ 0,58 (m).
0.5d
Bai 4.(3,5d) ‘
Dong dién ban dau:
1, =2 =vac.
ZC
o ) ’ 0.25d
Khi noi tiep thém cudn day c6 do tu cam L thi so chi ciia ampe k¢ la:
o ze-z] (wO)- wL|
0.25d

Dé tang cuong do dong dién 1én hai lan, turc 12 gidm tong trd ciia mach xudng con mot
nua gia tri ban dau thi c6 thé c6 hai kha nang:

0.25d
* Kha ning thir nhat Gmg v6i do tu cam L;:
1 1
- wL, =——
wC 2wC
0.5d
Khi do:
1
o’L,C =05 = L, =i ~0,5(H).
0.5d

* Kha nang thir hai ung voi do tu cam Ly:

4



0.5d
Khi do:
o’L,C =15 = L, =3L =15(H).
0.25d
Pé giam cudng do dong dién xudng con mot nira ban dau, tic 1 ting tong trd cia mach
1én gap d6i, tng v6i d6 tu cam Ls:

oo L2
wC  wC
0.5d
Ta tim duge: @’L,C=3 = L, =6L =3(H).
0.5d
Bai 5(3d) i ] .
Sau thoi gian ¢ k€ tir thoi diém 7=0 thi nang lugng tir trudng ctia mach bang:
w, L :lLI(f cos’ at.
2 2
i 0.5d
Tong nang luong dao dong ctia mach:
W :VVlmax :lng
2
q 0.5d
Nén vao thoi diém ¢, nang lugng dién truong cua mach la:
W, =w-Ww, :%Ll(f sin” wt.
’ . 0.5d
Vi vy, ty sO gilra nang luong tur truong va nang luong dién truong bang:
W, cos’wt )
= =cotg wt.
W, sin”wt
0.5d
L T W, 27 T ] 4
j0 thoi diém ¢ =— thi: —— =cotg”| —.—| =cotg” — =1.
Vao thoi diém 2 thi: W, g 73 g 2
Nhu vay sau 1/8 chu ky thi ning luong tir truong bang ning luong dién trudng.
0.5d
Khi nang lugng tir truong 16n gép 3 nang lugng dién truong thi:
g o[ 27 ]
=cotg | —.t| =3.
e T
0.25d
Tu do6 suy ra:
27 2r 7w T
tgl —t|=V3 = —t=— = t=—.
T ] V3 T 6 12
0.25d



