SO GD&PT HA TINH KY THI CHON HSG LOP 12 THPT
NAM HOC 2012-2013

IPE CHINH THUC| PE THI MON: VAT LY 12- THPT-Vong 2
Thoi gian lam bai: 180 phut, khéng ké thoi gian phat dé
( Bé gom 02 trang)

Cau 1 (3 diém).

Nho mot chiéc gay, ngudi ta tac dung vao qua bi-a (ban

kinh r, khoi lwgng m) mot xung Iwc ndm ngang cich mat s
ban bi-a mot khoang h ndm trong mat phang thang ditng

di qua khdi tam cua bi-a. Biét momen quan tinh cta vat

o a1y, 2
doi vai truc quay qua khoi tam la: gmrz. P

1. Hay thiét 1ap hé thitc gitta van toc géc @ va van toc
v, cua khoi tdm qua bi-a. Biét ban dau bi-a ditng yén.
2. Hay nghién citu chuyén dong cia qua bi-a sau khi ngirng tac dung trong cac truong hgp sau:
7r
a) h>—.
5

7r
b) h =—.
) 5

) h<1.
5

Cau 2. (4 diem).

Mot m6 hinh dong co hoi nwdc dat nam ngang trén
mat san nhan. Tay quay OA c6 chiéu dai  va quay
déu vai toc do goc @, diém B luon chuyén dong
thang. Thanh truyén AB dai bang tay quay. Coi
khoi lwgng cua cac bo phan chuyén dong rit vé
thanh 2 khoi Iwgng m; va m, tap trung & A va B, khoi lwgng cia vé dong co la m.

1. Cho rang vo dong co chi chuyén dong ngang va ban dau pit-tong & vi tri xa nhat vé bén trai. Xac
dinh phwong trinh chuyén dong cia vé dong co.

2. Néu dong co dugc bat vit xuéng nén bang bu-16ng, tim ap Iyc cia dong co 1én nén va lyc cat ngang
bu-16ng. Bo qua luyc cang ban dau caa bu-16ng.

Cau 3. (4 diem).

5 0,4
Cho mach dién nhw hinh 3: u,, =80~/2 cos 100t(V), L 1a cudn day cam thuan c6 do t¢ cdm —H tu
T
dién C va dién tré R déu c6 thé thay doi dugc.

1. Cho Z. =Z,,R =R, =75Q. Chiltng minh rang:

—— B
., JT -

a) I, s6m pha 5 SO VO1 U ,p. % M L —

b) Khl ZC :ZL thi UC dat CLI’C dal Tinh UCmaX' _[%__4 B

2. Gilt nguyén C diéu chinh R, chitng t6 cong suat tiéu
thu P =kR, k 1a hing s6 khong phu thudc vao R. Hinh 3

3. Gitt R =R, . Tim C dé u,; cung pha véi I.

Cau 4 (4 diém).

MGt hat tich dién bay vao mgt méi trwong c6 lyc céan ti 1€ vGi do 16n van toc hat. Dén khi dirng lai hat
da di quang duong L = 10cm (tinh tir Iic di vao modi treong). Néu trong moi treong dé c6 dat mot i



treong déu vudng goc vdi van toc hat thi vGi van toc ban dau nhw trude hat, sé dirng lai sau khi di
dugc doan dwong I, =6cm . Néu cam ng tir gidm di 2 1an thi hat di dwgc quing duwong [, bing bao
nhiéu trudce khi dirng lai?

Cau 5. (5 diem).

Trong mdt xi-lanh cao, cach nhiét dat thang ding, & dwdi pit-tong manh va nang c6 mot lwgng khi ly
twéng don nguyén tit. O bén trén pit-tdng tai do cao nao do, ngudi ta gift vat ning c6 khéi luwgng béng
khoi lwgng pit-tong. Sau d6, ngudi ta tha nhe vat nang va n6 roi xuéng pit-tong. Sau va cham tuyét doi
khong dan hoi ctia vat va pit-tong mot thoi gian, hé chuyén vé trang thai can bang, tai do pit-tong cé
cung do cao nhw ltic ban dau. Héi do cao ban dau cua vat tinh tir day xi-lanh bang bao nhiéu lan do cao
cda pit-tong? Biét bén trén pit-tong khong c6 khi. Béd qua moi ma sat va trao doi nhiét.
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Cau 1. 1. Dinh ly bién thién dong lwgng va momen dong lwgng:
AP =P- 0 =F.At
AL, =L- 0 =OH.F.At

Chiéu cac phuong trinh vecto trén 1én truc:

Ox: mv, =F.At y
Oy: émrzw =(h- r)F.At
2 o
T do: gerw =(h- r)y,
5(h-r) Hinh 1
Hay: a):E 2 v, inh fa
- 2
2. Ta co: m% =F_; 2mr” do =OIXF,
dt 5 dt
2
Trén truc Oy: 2mr da =4rumg
5 dt

Nhiéu treong hgp dugce xét tuy theo van toc trugt U, cda bi-a:

5 h-r 5(h-r) 7r-5h
u, =v, - 5 v, =1- 5 = 5
r r r

VO
o o e e i k1 1
a) Néu h > = khi @6 u, <0= F, >0 qua bi-a lic dau trugt véGi gia tbc hwdng theo truc x, sau do lan

khong trugt vi @ tang.

7r
b) Néu h :E = u =0 qua bi-a lan truot.

~ r f e - A L 1x R
c) Néu h< = >u>0=> F _<0;F, =-umg lic dau qua bi-a trugt v4i gia toc am sau do lan khong
truot.
Cau 2. 1. Xét tai thoi diém t goc quay cta vat v,
BOA =@ =t (hinh 2a). Cac b6 phan c6 khéi
lwgng m;,m, c6 van toc lan luot1a v, va v, . e
trong hé quy chiéu gan véi vo. Vé co6 van toc i
s B W\ 0
v, doi véi san. T .
Theo phuwong ngang hé khong chiu tac dung cua 8 Hinh 2a o

ngoai luc nén bdo toan dong lwgng:
myv, +m, (v, +v,) +m, (v1 sinwt +v ) =0

m,v, + m,v, sin wt

= =- i =
V3 m +m, +m, (1) véi v, =or,
B H d (rcoswt)
v, =- do =- do =2 =2wrsinwt  (2)
dt dt dt
(2m2 + ml)r sin wt
Thay (2) vao (1) ta c6: v; = 3)

m, +m, +m,



(2m2 +m )r cos wt

Lay nguyén ham cuaa (3): X =

m, +m, +m,
(2m2 +m, )r
ChQH x =0 tai t =OQtacoC=——"—-—
m, +m, +m,
(2m, +m,)r(coswt - 1)
Vay X = )
m, +m, +m,
2. Xét ca hé chi cé v, co6 thanh phan van téc theo phwong thang ditng: v, =V, COs wt =wr Cos wt,
7 d(m,y)
Do d6 &p lyc ctia hé dé 1én san theo phuong thing ding 1a N =(m, +m, +m,)g + - Y ‘
t

N =(m, +m, +m,)g - mw’r.sin ot
bong lugng cua hé theo phrong ngang khi vo dugc gitr ditng yén la
p =m,v, + myv, sin wt =(m, +2m, ) cr.sin ot.

3 d
Do d6 lyc cit ngang bulong la: T :d—lz =(m, +2m,)w’r.cos crt.

Cau 3. 1. a) Xét doan mach MB ta thdy i, cung pha vdi U,;, I, tré pha

T /e ~ r oer s ~
By S0 vOi Uy nén ta co gidn do véc to bén.

by ~ z a T ; 7, J s
Chon 1 lam truc chuan ta c6 U. cham pha By SO g, Uyz S6m pha ¢, so voi I, ta co:

Uam =U,, +Ums =Uc +Uwms

U I,R I
Taco Uy, =1.2.,U,, =I,.R=I,.Z, va Uf; =I; Z =TL(IC =1I) lai c6
_UMB :I_L =sin . @, | =cos@,.
U, I 2

nén U, vudng goc voi U 5 vay g

g
Mt khac goc hop béi gitta U s va Uc la @, =, :[5- @,

4
som pha hon u,; géc o

b) Chitng minh U, =U_,,,-0

U U e
I
st AONP < = S o . s i
Xet sin(g, +¢) sina, Vi S I const va U a
Vudng goc v6i U 4 nén U, 4 I(;;}’ 1
n, <l Ui L _Zus __ B2, o e
2 . Fa
I R U; R RJR+Z}
_ 7z .8 L7 Uss

JRZ 22 17 Uc

Vay Uy, = =170V, v

MB

U 1
2. P =I;.Rvéi I, Z%Lai c6 tan @, =I—L,tanfp1 =
R



N A IL U
Vi @y =@, nén —

I, U
Uy, vty By U U
R ZL R ZL N
2 UMB
Vay P =| —| .R =4R. o
L
3. bé u,; va i cung pha thi 0]
7 — b
sing =—%=—%= Z_=sing.Z,, 0 ? o
MB ZMB UAB P
15
Ma sing =cosa, =y/1- sin* @, =—.
17 Uc
RZ7 40.
=B L 154075 g 5405 ¢ =104 _
17 \/ R + Zf 85 v
Cau 4. Gia st hat mang dién tich duwong va tai thdi diém t van
toc hat la v.
Theo bai hat bay vao ttr truong theo hwdéng vudng géc vai tr0 F
treong nén trong tu treong hat chiu tac dung cua cac luc: S
Luc can: F. =- kv; Luc Loren: F :|qva|
T hinh vé ta c6: (ma)’ =(kv)’ + (qu)2
dv)’
= |m=| =(k» +¢*°B*) Vv’
[ dt ] d _— O
= Jk’> +q’B’ vdt =- mdv (viv gidam dan)= \/k’ +q°B’.ds =- mdv
s 0 2.2
m-v,
= Jk*+q°B? fds =-m fdv = s’ :ﬁ'
0 Vo q
. m°v’ s .2 92 m’v,
Khi B =0:s* =L’ =k—2°; Khi B =B, :s" =, _ﬁ
B 4am’v;
i B=—2:s"=I; =—— 0
Khi 5= > T4k + ¢°B;
Tit tré 1 _4kK+q'B) _ 3k" k'+qg'Bj 3 1
FRSWHIE I T ami? . am™E 412 4l
2L1
= |, =——L— ~8,3cm.
317 + 17
Cau 5. Khai lugng cua vat la m;, cda pit-tong 1la m,(m, =m, =m) 00 O
Van toc cta vat ngay sau khi va cham dugc xac dinh tir cac phuwong b
2 2
trinh: m,.gh, :ml.v? @)
my :(ml +m, )Vl () TR
Dinh luat bdo toan nang lwgng cia hé sau va cham va khi cé can h, SR
bang méi: Skl

2
%nRT1 +(m, +m2)v?1+(m1 +m,)h, :%nRT2 +(m, +m,)h 3) (h=h)




Laico p,.S =mg (4); nRT, =p,Sh, (5)

p,:$ =(m, +m,)g (6); nRT, =p,Sh  (7)0
TU cac phuwong trinh trén thay vao phuong tinh (3) giai ra: h, =3h,.
Vay do cao cua vat bang 4 lan do cao cua pit-tong.



