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NAM HOQC 2012 - 2013

Pé chinh thirc e, ,
- Mbén thi: VAT LI 12 THPT - BANG A
(Dé thi ¢6 01 trang) Thoi gian lam bai: 150 phat (khéng ké thoi gian giao dé).

Cau 1 (5,0 diém).
1. Cho con lic 10 xo nhu hinh 1. Vat nang khéi luong m=100g, 16 xo nhe c6 do

cimg k = 40N/m 16ng vao truc thang dung, dau dudi cua 10 xo gan chit voi gia 4 tai m
diém Q. B qua mQi ma sat. Lay g=10m/s*>. Dua vt dén vi trf 10 xo bi nén mot doan
4,5cm 10i tha nhe. Chon truc toa d6 Ox theo phuong thang dung, gbc O & vi tri can k
bang, chiéu dwong hudng 1én va goc thot gian (t = 0) luc tha vat. i
a. Chtrng minh vat dao dong diéu hoa va viét phuong trinh dao dong cua vat. Hinh 1 52Q -
b. Tim thoi diém 16 xo0 bi nén mdt doan 3,5cm lan thir 35 va quang duong vat di :
dugc dén thoi diém d6? m
c. Viét biéu thirc Iyc dan hoi ciia 16 xo tac dung 1én gia do theo thoi gian.
2. Cho dau duéi cua 1o xo gén ¢d dinh vao vt c6 khéi lugng M = m dugc dat trén k
ban ndm ngang nhu hinh 2. Pua vat m dén vi tri 16 xo khong bién dang rdi truyén cho no Hinh 2
van toc ban dau c6 d6 16n v,=120cm/s hudng thang dimg xuéng dudi. Ching t6 rang dén n M

mot thoi diém vat M bat dau bj nhac 1én khoi mit ban? Tinh toc d6 ciia m & thoi diém d6? ?
Ciu 2 (5,0 diém). Trén mat chit 16ng c6 hai ngudn phat song két hop A, B cach nhau 20cm dao dong voi
phuong trinh: u, =2cos20nt(mm),u, =2cos(20xt + x)(mm). Tdc d6 truyén séng v = 0,6m/s. Coi
bién do song khong doi.

1. Viét phuong trinh séng tai diém M trén mat chat 16ng cach A, B 1a MA=9¢m, MB=12cm.

2. C, D la hai diém trén mat cht long sao cho ABCD Ia hinh chit nhat c6 AD=15cm. Xac dinh )

diém dao dong cuc dai trén doan AB va doan BD?

3. M), M, 12 hai diém trén doan AB cach A 1an lugt 1a 12cm va 14cm. Xac dinh d6 l1éch pha dao dong
cua M, va M,?

4. Goi I 1a trung diém cua doan CD. Xac dinh diém N trén CD gén [ nhat dao dong cuc dai?
Céu 3 (5,0 diém). Cho doan mach xoay chiéu nhu hinh 3. D3t vao hai dau A, B dién ap xoay chiéu

J3.10°*

, 1
u,, =100+/2 cos(100mt - =)(V). Biét cudn day c6: L =—=(H),r =20(Q); ty dién c6: C =2~ (F);
2 Jt\/§ 21

bién tro R. ‘ A C. Lr
I. Di¢u chinh R bing R, =80(%): -—II—M—J\N\I\M—I‘\I—/IZI—-
a. Viét biéu thirc cuong d6 dong dién qua mach. .
b. Viét biéu thirc dién ap Uy . Hinh 3
c. Phai thay tu C béng tu C; c6 dién dung bé“mg bao nhiéu dé dién ap hiéu dung Uax cuc tiéu?
2. Diéu chinh R bing R, d& ¢ thoi didm u,, =- 100v/2(V) thi Uy =0(V). Tim R, ?
Céu 4 (3,0 diém). Mot vat sang phang, nho AB duogc dét trén tryc chinh va vuéng goc voi truc chinh trude mot
thau kinh phan ki cho anh A B,. Ttr vi tri ban dau, gitr vat c6 dinh, dich chuyén thau kinh mdt doan 10cm doc theo

L 2 25
truc chinh (cting phia ban dau doi véi vat) thi cho anh A,B, = 3 AiB; va A,B,céach A;B;mot doan ?(Cm) .

Tim tiéu cy ctia thau kinh?

Cau 5 (2,0 dzem) Mot day dong, duong kinh d = 0,2mm c6 phu mét 16p son cach dién mong duoc quén
thanh N vong xép sat nhau dé tao thanh mot dng day dai, co chiéu dai | va duong kinh D = 5cm. Cho dong
dién c6 cudng d6 1= 1A chay qua dng day, sau d6 ngit cac dau day cta 6ng khoi ngudn. Hiy xéac dinh dién

luong chuyén qua 6ng day ké tir luc bét du ngét dién? Cho biét dién trd suit cia dong p =1,7.10"*(Q.m).

---Hét---
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Cau | Y Noi dung Pi¢m
1. la | . . A mg
(5,0d) O VTCB 16 xo0 nén mét doan Al :T =2,5(cm) 0,25
Vat ¢ vi tri ¢6 toa do x. Theo dinh luat II Niu ton: k(Al, - x) - mg =mx”
& -kx =mx” & X’ =- —X =- 0" .X.
m 0,75
Vay vat dao dong diéu hoa co: o :\/E =20(rad /s).
m
Phuong trinh dao dong c6 dang: X =Acos(0t +@) = v =x’ =- wAsin(ot + @)
X, =Acosqp =Al; - Al=-2cm (A =2cm 0,75
Tai t=0 thi: . =
Vv, =- Awsing =0 ¢ =n(rad)
Vay phuong trinh dao dong la: X =2co0s(20t +mt)(cm) 0,25
\ 2
151 Toa 46 16 xo bi nén: x, =Al, - Al =- I(cm), chu ki: T :;’“ :%(s). 0,25
Tir moi lién hé gilra dao dong diéu hoa va chuyén dong tron déu ta thay vat qua
vi tri ¢6 toa do x, lan thir 35 vao thoi diém: 0.75
35-1 T 103 ’
t=22" T4 __”( ) ~5,39(s).
2 6
. : . a2 A
Quang duong vat di dugc dén thoi diem do: S =17.4A + ) =137(cm). 0,25
lc | Luc dan hoi tac dung 1én vat m: Fg,= mg + ma =1- 0,8cos(20t + )(N) . 0.95
Luc dan hdi do 16 xo tac dung 1én gia Q: F, =-F, =0,8cos(20t + xt) - 1(N). 0,5
2 V2
Bién d¢ dao dong cia m la: A =, [Al + —2 =6,5(cm). 0,25
o
Luc dan hdi do 16 xo tic dung 1én M: F,, =mg - mw’A cos(wt + ). 0,25
Dé M dimg yén thi ap luc cta né tac dung 1én ban thod man diéu kién:
N >0 & Mg +mg- mw°Acos(ot +¢) =0 Vt.
2 2 0,25
= Al +V—‘; SM +12n e v SM'g M +2m) e v, <50+/3(cm /s).
Q) m.o k.m
Viv,>g /w nén dén mot thoi diém M s& bat dau bi nhic 1én khoi
m
ban. Thoi diém M bit diu bj nhic 1én khéi mat ban thi 16 xo phai gidn mot doan
Al, khi do6 lyc dan hoi va trong luc tac dung 1én nd can bang nhau nén: 0.5

M
Mg =kAl= Al :Tg =2,5(cm). Luc nay vat m c6 toa do x=5cm.

Toc d6 cua vat m khi dé la:

v =aonAZ - x* =20,/6,52 - (cm/s) ~83,1(cm/s).




2. Phuong trinh song tai M do A va B truyén dén:
5,0d 2mnd 2nd
(50d) u,,, =acos(wt - L);u2M =acos(wt - i ). 0,5
A A
Budc song: A :% =0,06m =6¢cm. 0,25
Phuong trinh song tai diém M:
_ _ T T T T 0,5
u,, =u,, +u,, =2a.cos K(dl -d,)+ = | oos wt - X(dl +d,) + ik
Hay: u,, =4cos(20mt - 3r)(mm). 0,25
Piém dao dong cuc dai thoa man:
1
cos %(dl- d2)+§ === d,- d, =(k- H)MKED). 0.5
* Trén doan AB.
| AB 1 AB 1
d-d, =(k--)rkeZ) -—+—<k<—+—
2 = no2 ro2 0,5
d, +d, =AB keZ
Suyra: k=-2;-1;0; 1; 2; 3. Hay c6 6 diém dao dong cuc dai trén doan AB.
* Trén doan BD.
S6 diém dao dong cuc dai thoa man: AD - BD <d, - d, <AB, (v4i BD=25cm)
AD- BD <(k- l).k <AB -10 <(k - l).k <20 0,5
2 A 2
keZ keZ
Suyra: k=-1;0; 1; 2; 3. Hay c6 5 diém dao dong cuc dai trén doan BD.
M, cach A va B: d; = 12cm va d, = 8cm; M5 cach A vaB: d,= l4cmva d,=6cm. | 0,25
Phuong trinh song tai diém M, :
2
u,, =2cos(20mxt - nd, )
' Y 2n = S
= u,, =4cos(— +—)cos(20mt - —) (mm).
2nd, ' 3 2 6 0,25
Uy, =2cos(20mxt - =+ 1)
Smt
Hay: uy =- 2\/§.cos(20nt T ) (mm).
Phuong trinh song tai diém M, :
2nd,
u,,, =2cos(20st - e
2 by 4 = Sn
, = U,, =4cos(— +—)cos(20mt - —) (mm)
2nd, ; 3 2 6 0,25
U, =2cos(20mt - . + 1)
5
Hay: u,,_ =2+/3.cos(20mt - ?n) (mm).
Vay M, va M, dao dong cung bién do, nguoc pha nhau. Hay do 1éch pha dao 025
dong cua M, va M, la: A =m(rad). ’
Diém N gan I nhat dao dong cuc dai thoa man:
di-d;=A/2=3 (cm) (1).  Tir hinh V& ta co: D
dl2 =AD? + DN’ =AD? + (% + X)2 / 0,25

d =BC* +CN’ =AD’ + (%- x)’

2




= d’-d] :(%+x)2 - (ﬁ— x)’ =2.ABx =40.x (2)
_40.x _40
Tir (1) va (2): d, +d, = }\X = x 3) 0,25
Tur (1) va (3): d, = 3 ) _2OX+3 S @ :(E.x+i)2 4)
2 3 2 3 2 0,25
Mit khac: d; =AD’ + DN* =AD? +(A2—B +x)* =15 +(10 +x)’ 5)
. . 391,
So sanh (4) va (5), ta co: 7){ =322,75= x ~2,73(cm). 0.5
Két luan: C6 2 diém gﬁn I nhét dao dong cuc dai (d6i xtmg nhau qua I).
3. la _100 1 _200
200
Téng tro: Z —J(R #1) +(2,- 2 = (@) 0,25
D6 1éch vha i s tan @ =—L_ZC Ze - 1 = ¢ =- E(rad) 0,25
0 léch pha gitta uag va 1: ® R+t \/g ® 6 . R
Suy ra: @ =@, - @, = ¢; =@, - ¢ =~ g(rad). 0,25
Mat khac: 1, _% £( A). 0,25
Vay: i zgcos(l 00t - g)(A). 0,25
1b 200
Taco: Zyy =y (R>+1)> +Z2 = = (Q) = Uy =1,Z,5 =20052(V). 0.5
D,\ 1,\ h h 5 L1 1. tan ——ZL _Lﬁ —E(I’ad) 0 5
0 léch pha cua uyg so voi 1: Py R+r 3 Prvs 6 : )
T T
S : = +@ =—- — =- —(rad). 0,25
uy ra: @, gy =Pus T ¢; 6 3 6( ) s
Viy Uy, =2008/2 cos(100t - g)(\/), 0,25
Ic 100
Taco: Z =R, +1)" +(Z, - Z.)’ —\/1002 (7%
100 0:25
N :\/rz +(Z, - Z.) \/202 (T- Z.)
100, [20* + (IOO Z.)
i 3 100
J UAN _I'ZAN - -
Ta cé: 100 > 9600 0,25
100° +(—=- Z.) 1+
J_ ! +(100 )
N
100 _ 100 0,25
Ta thdy: Uangmin khi (—= i Z.) min = Z = NG (€2).
1310 0,25
- C, = = F
Suy ra: L, oz, n (F).




1

Theo bai ra suy ra: uag chdm pha 7t/ 2 so véi uwn, nén ta co: AN @y, =- 0,5
tan @,
Z, _ Ryt _ Zo-7, _R,+r 025
r Z, - Ze r Z,
Z.-7Z,)Z, 500 500 440
Suy ra: R, +r —( ) 3 (Q) = = R, _T- ——(Q) 0,25
r
4 Vi anh sau khi dich chuyén c6 kich thudc nhé hon nén thau kmh da dich chuyén 0.5
(3,0d) ra xa vatnén ta c¢6 : d> = d; + 10(cm). (1) ’
6 phong dai anh lte diu: K, == S =251 5 6 2
0 phong dai anh luc dau: X, 4 AB (2)
A r s o © g 2 X , d'z 1Ax2]32
SO phong dai 4nh sau khi dich chuyén thau kinh: k, =- 4 :E >0 (3) 0,75
2
T @) vi sy = b 2 @
u (2) va (3) suy ra: K, AB dd, 3’
d,. o d,f
Theo cong thirc thu kinh ta co d, = (5), d, = (6) 0,5
d-f d,-f
Tur (1),(4), (5) va(6) suy ra d, =f+ 20 (cm) (7) 0,25
Goi Lival, lan luogt 1a khoang céach gitra vat va anh trudce va sau khi dich
chuyén thau kinh ta co6:
, , , .25 0,5
L, =d +d,, L,=d,+d,valL,-L =d,+d,-d,-d, z?(cm), (8)
Tu (1), (5), (6), (7) va (8) tacd: 2 =100. Suy ra: f=-10(cm). 0,5
5. Khi ngit dién, trong 6ng ddy xuat hién suat dién dong tu cam e, do d6 c6 dong
@ | | fave 1 <G
ién qua 6ng day: 1 =
auaons - T TR 0.25
Dién luong chuyén qua dng day trong thoi gian At 1a: Aq =T At = % At
A A -
Voi e, =- A0 Aq =- o Aq =- L ] 0,25
At R R
, 14 tir thong qua dng day khi I=0 suy ra: ¢, =0 0.25
¢, 1a tir thong qua éng day khi I=I, suy ra: ¢, =L, ’
& Aq = 1 | 025
q= R )
2 2
Déi véi mot bng day: L = s 0%
2
2) ¢ A 0,25
Mit khac dién tro ong day: R = p§ = pory
3)
N’m’d’D?
\ \ . — I
Thay (2) va (3) vao (1) ta dugc: A 9 ‘uo—laaff’ 0- 0.25
@)...., R
Vi chiéu dai day ' =NaD (5), chiéu dai ong day ¢ =Nd (6) | 025
Thay (5) va (6) vao (4) ta dugc:
4
Aq =u, 23, =4 107 T 2407 4 s 10, 0.25

16p 16 1,7 -10°°




---Hét---
Chii ¥ : Néu hoc sinh gidi cdch khdc diing vin cho diém téi da.
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