bd gio duc va dao tao Huwéng Din cham dé thi chinh thirc
P& THI CHINH TH&C Mén: Vat Ii

Ngay thi: 18/04/2009
(Huéng dan cham cé 9 trang)

Céu 1 (4,0 diém)

1.(2,0 d@iém) Xac dinh dién truong gy boi ludng cuc dién & diém xa O. Goi qo 1a
dién tich ludng cuc va | 1a khoang cach gitra 2 dién tich cua ludng cuc thd p = qol.

Pin thé ¢=-Jo (L_1y_ % [L=h
Ane, 1, 1, Amg, LI

Coi (r2-r) = lcos~;ri~r~r;ql=p

g=-Jo (h=hy Gleosd_peos® 0,25 diém
dme, I Ame,r Ame,r
__d¢e _ pcos6
Todr 2me,r?
S A d_psing 0,25 diém

177 s rdq 4per’

pcoso o psin© ~

Trong hé toa d6 cuc E= -y e,

2me,l 4ng,r
Phuong trdnh chuyén dong ctia dién tich trong dién truong trén c6 dang :

—  (QpcosO o+ gpsin® -

ma = qE = *
9 2ng,r® 1 Ame r® ®)
VO 8, B, 12 CAC VEC t0 AOM Vi..vvvvieeiieeiceerceeieee e 0,25 diém
N s, s = = — dg . dg, e L2
Trong toa d§ cuc, chu y rang: v=r'e, + ro'e,, =0'8,; —2=-0'E,, .cccoerrnnn 0,25 diem



a :Ol—V:r“eﬂrJrr'der +(r9')'g+r9'dﬁ =r"e,+r'0'e, +(r0')'e, —r(0")’e,
t dt dt
hay & =30 <(r = 102)8] + 2(120°)6) (%) coeromsorocorocesomesosesosese 0,25 diém
dt "o

Tu (*) va (**) suy ra

0
n_rg2— _4PCOS 1
ot 2ng,mr’ @
(ro)= 2RSInY (2) corereeeeeeeeeeeee e 0,25 diém
4me,mr

Tur dinh luat bao toan nang lugng:
%mv2 +0@(1) = CONSt = Wy oo, 0,25 diém

qpcoso
drie, 1

=N %m(r'2 + rze'z) +

= r?+r%0% + qpcos@z - 2Wy (3)
2me,mr m

Tir (1) va (3) ta el 12 411" = 20 () Lo 0,25 diém
m




2. (0,5 diém)
bat u(t)=r’(t)>u'=2rr' > u"=2rr"+ 2r?

Thay vao phuong tronh (4) ct:

1u": 2W, —=u'= 4W°t+C1:> u= 2Wot2 +Ct+C,
2 m m m
Hay 12(1) = 20042 1 Gt £ G, oot oo 0.25 diém
m

Tir cac diéu kién ban dau tdm dugc: C, = 2r,r;; C, =r?

Vay: r’(t) = Mt2 +2rrt +r? D) ettt aa e 0,25 diém
olo .

m

3. (1,5 diém)
Dé quy dao clia hat 1a cung triin thd r(t) = const.
Tur (5) = W, =0, r,=0 dong thoi r’(t) = 0.

- Tu diéukién r'(t)=0->v=ro'vav L r; v, L 1

- TirdidukienWo = 0 >2m(r0 ) + %0 _ g (6) 0,25 diém
2 4me,
- Phuong trnh (6) viét lai thanh; 02 = — P04y
2me, M,
= gn= IO 0,25 diém
4me,mr,
*) Truong hopgqp <0,tacé 0/, = |- ap — khi 6 =0. Guc 6 ting dan toi /2
2me,mr,

. Tai 6=n/2 thd 6=0va 0" <0, glc 6 giam va hat quay tro lai. Tai 0 = —n/2 thd
§'=0 va 0"> 0, guc 0 ting, hat lai chuyén dong quay tro lai. Vay —n/2<0< n/2. Hat
chuyén dong trén nira duong trin nhuw HEnk 2. ........c.ooovoveveeeeeeeeeeeeseeeeernnns 0,25 diém



cosO .
Vo a9 _ |qp|—4 non chu k& cia chuyén dong nay la:
dt 2me,mr,

™2 "2 [2ne.mrt  do 2ne.mr’ "¢ do
T=4|dt=4 0 0 = 00
{ { lap|  /cos6 lap| ¢ /coso

4
o T =10,48 Z’T% ............................................................ 0.25 diém
\ ap

*) Truong hop qp > 0, ta cd 0, = anqfnr4 kKhi 6=m Khi 0=7/2Va 0=31/2thd 6=0,F
0 0

Chu k& cua chuyén dong:

e, 0,25 diém
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Honh 2 Honh 3

Céu 2 (3,5 diém)

1. (0,5 diém) Phuong tronh chuyén dong
F=m—=qVAB 1)

Piéu nay co6 nghia 1a F luun vuung gic véi v, ttc Fv=0 hay
= 2
m(;—\:.V:O hay dst:O? vi=const=V; tucla v=v,. ........... 0,5 diém




2. (1,5 diém)

a, Lay dao ham cta tich 7V ta duoc

PV rgaB) = rwar)
dt m mr
VO FLEVAT) NONSUY 1A F.(VAB) =01 woveieeeeeeeieeeeeeeece s 0,25 diém

Theo cbu 1, v =v,, ndn cudi cung ta cli %(F.\”/) = v2. Léy tich phan nay ta duoc:
F.V=Vt+C, voi C1la mot h?mg $0. Dung diéu kién ban dau, tait=0, Fv=0 (VO 1, LV,)
suy ra C1 = 0. Két qua ta duoc:
F.V= Vit 7)) 0,25 diém
* Pé x4c dinh r(t), ta viét phuong tronh (2) dudi dang:

_dr )
2T— =2v:t hay — =2v:t
dt 0 y d 0

Lay tich phan ta dugc: r2 =v2t?+C,.
Votait=0, r=r,suyra  r>=vit?+r? () [P 0,25 diem

Vay r? 1a ham bac nhat ctia bonh phuong thoi gian.

A1 r LA sy 1 L v t
* Hé thtrc (2) c6 thé viét lai dudi dang rv, cos6 = vit hay cos®=—2. Suy ra
r
1 r’
tan’0=——-1=——-1
cos® 0 vt

Theo (3), cudi clng ta dugc



2

I
_ o
_1_22

242 2
Vot® +1,
242
Vot A

tan0 =

Nhu vay, cotd 1a ham tuyén tinh cta thoi gian, ting tir 0 dén o trong subt quo
trdnh chuyén dong, tirc 13 goc 6 giam tir z/2 téi 0; do do, van tdc ban dau vudng goc
v6i vecto ban kinh rdi dan dan dinh hudng theo huéng clia F . .....cccccevveeeevevereernennnns 0,25 diém

b) r=+/2r, tai thoi diém t sao cho, theo (3), v,t =r,. Thay vao (4), ta dugc coto =1, suy ra
LR 0,25 diém

3. (1,5 diém) Tinh dén (1) va cht § ring %Av _VAV=0, a ci

i(*/\V)=£/\\7+?/\ﬂzf/\d—v:?/\i(\*//\lt%):k—q3?/\(\7/\?)
dt dt dt dt m mr
Theo hé thic goi v trong dé bai T A (VAT) =V.r2 —F.(V.F), ta ci:
L. X_Lz(v_ij =M[1ﬂ_%£}
dt mir r r m{rdt r°dt
v v.s =% - day chinh 13 thanh phan cta van tdc theo phuwong ban kinh vecto. Luu
r
ran Fﬁ_iﬂ}_iﬁ suy ra
& vat Pt at\r)
C
EIOUR FL A RCEI
dt mirdt r°dt] mdtir 0
Lay tdch phon hai vé, ta duogc: kq
m
L . kgt = .2 ~
FAV=——4+C (5)ceirrnrnne. 0,5 diém Honh 5
mr

Trong d6 C 1a mot vecto khong doi, co d6 1on tinh duge tir



honh bon (dung (5) va diéu kién ban dau tai t=0, r=r,va v=v,).

Theo dinh ly Pitago:

2
C= \/(rovo)z +(k—r:j ()T 0,25 diém

Theo tinh chét cua tich hiru huéng va (5)

r(rAV)=0=mr+é.r= r(ﬂ+Cc05(pJ
m m

V6i ¢ 1a goc tao boi vecto C va vecto . T phuong trdnh trom suy ra:

Cos@p = _ KA const ) 0,25 diém
mC

Nhu vy trong sudt qué trdnh hat chuyén dong goce ludn khong ddi, didu nay co

nghia la quy dao cua hat nam trén mot mat nén dinh O, ¢b truc song song voi vecto C va

NTA ZOC & QNN 0L = T— (. e 0,25 diém
Theo (6) va (7), ta cu COS0L =—COS @ = kg _ !
mC mrv, )’
1+ —2-2
)
Hay don gian hon
N0 =00 e 0,25 diém
kq

Céu 3 (2,5 diém)

Xét mt trén cta tim (nhiét do T1): Khi mot phon tir khé chuyén dong véi van toc v
va cham theo phuong vudng goc véi mit trén tam phang, phan tir khi ban ra véi van toc
\%

MGdi 1an va cham, phan tir khi s& truyén cho tdm phang mot xung lugng m(v+vi).



Chuyén dong ctia cdc phan tir khi 1a hon loan nén gan ding ta c6 coi so6 hat dap vao

dién tich S trong thoi gian ?t la %noSV?t (no 1a mat do phan tr khi).

Do d6 ap suat gdy boi cac phan tir khi 1én mat nay:

) _ 1 SAtMV(V+Vy) :inomv(v+v1). ...................................................... 0,5 diém
6 SAt 6
Tuong tu:
1 .z
P, :gnomv(v+v2). .................................................................................. 0,25 diém

Mit khoc ta ca 6p suat caa khé 1a p=n kT

Vay luc ndng cu gio tri cd

NoM S [3KT, [3KT, [3KT,
R~ (p2 - pl)S = V(Vz _Vl)S - ° m\/ (\/ 2 _\/ ).
6 m \ m

6kT m
Y S 0,75 diém
24T
£ 133.0,1 .
Thay so: F, ~ (V573 =293 ) 2 2,7 N weiiiiiiiiiiiiiiiiiiiiiiiiiririierr e 0,5 diém
0 T )
Cau 4 (3,5 diém) 4y
1.(0,75 diém) Tai O: sin?= n1Sin?o E———
,_=?::’_i‘_'_—_‘ % | >
Chia s¢i quang thanh nhiéu 16p ﬁ 0 X

méng honh try dong tim. Xét trong
mat phang xOy, cac 16p d6 day dy. Tai
mdi diém goc téi cia tia sang la (90°-

?), tacd

n(y)sin(90°-?)= n1sin(90°- ?)

Henh 6

N(Y)COS? = N1COS20 = C wovovereeeceeeeeeeeiee e sttt s ettt en st n et 0,5 diém



2

o 2 a2
— =,/n; —sina.
1

C = n1c0s?0=n,/1-sin*0, =n,, [1- Sl

n

VAY, € =4/N2 =SINZ 0 tiririiieireiiiiee e 0,25 diém



2. (1,5 diém) Xét M co toa do (x,y), tia sang co goc t6i i = (90°- ?)

n(y) cos? = C: cosf=—"

n(y)
dx _ CotO - cosf C
dy V1-cos?0  /n?(y)—C?
(?x—Jy.C—dy' x—Jy. Cdy 0,5 diém
NP -C? T o nf(L-kiy?)-C? ’
Ap dung Id—y=1arcsiny vOi a=4n?-C?=sin?; b=kn;
/az —b?y? b a
C . knly A “n A . ~ _ L2
X =——arcsin—== +Cy. Diéu kién ban dau: x =0thd y=0OsuyraC1=0........ 0,5 diem
kn, sina
sina. . kn,  sino . kn,
= sin—=Xx= sin X
kn, C kn, " /nZ—sin’a
Vay quy dao cua tia sang la duong homh sin. ........ccccoooviiiiin 0,5 diém
3. (0,5 diém) Diéu kién dé tia sang truyén trong sgi quang la: SN - R, Muébn ding véi
1
MOT 2 thE KNLR 21, oottt 0,5 diém

4. (0,75 diém) Mubn 16 ra theo phuong song song Ox thd tai x = L, y ci 6 lon cuc dai

Hay __kn, L="14+ pr v6i p 1a s6 nguyon khung om..........c.cceevervennnene, 0,5 diém
Jn? —sin®a,
Suy ra

[(2  cin? .
|_=(2p+1),tknl B N | SO 0,25 diém
nl




Céu 5 (3,0 diém)
1. (2,0 diém)

a, Ky hiéu p, va p, la cac véc to dong luong tuong ddi tinh clia cac hat A va B sau

va cham. V& v, =v, non p, =p,. Ap dung dinh luit bao toan dong lugng ta co so do

véc to nhu hdnh bon, nghia 1a 21= 25, do d6 p, va p, d6i xting dbi véi py ...cccevee... 0,5 diém

b, Ta cl p,=2p,cosay (1) coevrirriiiiieiieieee, 0,25 diém _

Py N
Ky hiéu ? 1a gac gitta v, va v, va ? = 221. Giita dong ning o N
A L, \ o , , . i 2 o, el

tuong doi tinh va dong luong p cua hat c6 hé thuc 5 ’
(pc)? =W, (W, +2E,) (Eo 1a nang luong nghi) ?
. Honh 7
Ap dung cho hat A:

(pAC)2 = WdA (WdA + 2Eo) (2)
(PAC) =W (s (Wi p +2E,) (3) cvovirireiiereieeiesecie e 0,5 diém

V& va cham dan hoi nén dong nang tuong doi tinh dugc bao toan, ma W,, =W,,,

non
WdA = W(;A + WL;B = 2W(;A
Thay vao (3), ta duoc: (p'Ac)2 = %(%+ Zon (4) oo, 0,25 diém
2
W, (W 2E

Tur (1), (2) va (4), suy ra: (COSOLl)Z :( IOAl j _ dA( aa T o) _ W +2E,

2pA 4 WdA (WdA +2E j WdA +4Eo

2 2 °
N ) W, , .
T doé cosa=2cos” o, -1=—¥—— = 0<cosa<l, tirc ? 1a giic nhon
W,, +4E,

Thay s6 cosa = __ 820 0,0986 > 0 ABABA oo 0,25 diém

820+4.1875



Néu 13 va cham 1a ¢ dién, tirc phi twong ddi tinh, thd ? = 90°. Thuc vay khi d6 Wy
<< EonON COS? 20 2 2 2900, ettt ettt 0,25 diém

2.(1,0 diém)

. E, 1875

Eo_MC _ _ — 6010MEV ..o 0.25 diém
J1-B? \/1_ u? 10,95’

Coch I: tix E, =m_c?;

c?

Coch 2: Chon K 1a hé quy chiéu PTN trong d6 hai hat chuyén dong téi gip nhau
doc theo truc Ox véi cung van tde v; K’ 1a hé quy chiéu ga"ln véi hat A (tie 1a K’ chuyén
dong véi toe d6 v ddi voi K va Ox trung véi 0°x’). Van tdc twong dbi u giira hai hat trong
hé K’ chénh 13 van téc v’ cia hat B. Theo cung thirc cong van tde ta cu:

V—(-Vv 2V

Vi=u= ( 2 ) = 2

1+ 1Y

c? c?
Suy ra: uv? —2c’v+uc’ =0

2 2 2
~ c°—cye —u . A 2
Tom dugc v="—-"—"—— (1021 NZHIEM V>C) ...ourriiiiiiiiiiiiiiiie e 0,5 diém
u

Thay u = 0,95¢, ta cli v ? 0,724c tird6 E? =—S _E? —» E =—Eo __2719Mev..0,25
c° -V 0,6896

diém
Céu 6 (3,5 diém)
1. (1,5 diém) X0t trong hé K, van tdc cta hat tai cac thoi diém t va t +dt 13 u va u + adt

doc theo truc x (song song voi V). Trong hé K’ chuyén dong véi van toc V ddi voi K cac
van toc tuong Gmg 1a

u'= u_u\\// va u'+a'dt‘:Lt_VV ........................... 0,5dzém
1_?2 1—(u+adt)c—2

Biéu thirc thr hai c6 thé viét lai nhu sau:



u+adt-V u+adt-V

uw avdt (. uv), avdt, uV
S [ o
-1
_U+adt-V|  avdt 3 U_V+ adt +(u—V)ant
B uv uvy)| o, uv uv V)
1~ - || 1 1 (1=
2 c ( CZJ 2 2 C (1 Czj
(6 day d6 bo qua s6 hang chura (dt)?)
_u-v adt L4 (U-V)V_|_ u-v adt  c®>—uV+uV-V? _u-V
Y uv o(, uv uVv VA% c? Y
- 1-—7% |l-—— ]| 1-— (1—j 1-—
C C C c CZ C
2
adt(l—vzj
N C)
uv'
s
2
adt(l—\clz]
Suy ra a'dt'= . (1) et 0,5 diém
uv
s
— 2 — 2 I3
Theo phép bién d6i Lorentz dt':dt de!c :dt1 UV/S (2) o 0,25 diem
Vv Vv
‘/1—C2 ‘/1—02
2 3/2
Chia hai vé cua (1) va (2) cho nhau, ta dugc a'= av 3( _\C/_ZJ ................... 0,25 diém
u
%)

2.(0,5 d@iém) Trong hé K van téc cia hat & thoi diém t va t + dt 1an luot 1a (0,u,0) va
(O,u+adt,0)

Trong hé K’, cac van tdc tuong tmg 13



(-V,uv1-V?/c?,0) va
(-V, (u+adt)y1-V?/c* ,0)

Suy ra a'dt'=adty1-V?/c? (3) ettt ettt 0,25 diém
Cha § rfing theo phép bién ddi Lorentz: dt’ =2 @)
Vv
'
2 2
Chi hai vé cua (3) cho (4), tadugc a'= a[l—v—zj doc theo truc y. ..ovveeviviieieiiiiien. 0,25 diem
c

3.(1,5 diém) Trong hé K van tdc ctia hat & cac thoi diém t va t+dt 1an luot co cac thanh
phan (ucosa, usina,0) Va (ucoso +acosodt, usina+asinodt,0) . .ooovevreeeeeeeeennnne, 0,25 diém

* Pi v6i thanh phan theo truc X cta gia téc 1am twong ty nhu ¢ cau a) ta duoc

Vz 3/2
acow(l- 2]
, c

al. = TSSO 0,25 diém
[ chosaj
1- 2
C
e Dbi véi thanh ph?m theo truc y’, ta co:
; 2 ; ; 2 i
u, = IMONIZPT a y aar - WSRarRIMNGANIZD 0,25 diém
1-— ucosa 1—? (ucosa. + acosoudt)
c
. Vv
VOl B=—
c



hay

U ora dt,_(usinoc+asinocdt)\/l—[32 _ (usino +asin adt)y1-p?*
y' yen -

1- s (ucosa +acosadt) 11— ;2 ucoso — ;2 acosadt

~ (usin o +asin adt)1—p? _ (u, +asinadt)y1-p* L Vacosadt

\Y
(1-—; ucosa) c? (1—\£ucosocj
Vacosa.dt c c

c? (1—\2 ucowj
c

_ (usina+asin adt)y/1-B 1 Vacosodt
B Vv
(1—C—Zuc05cx) c? (1—¥uc03cxj

a- 22 ucosa)| 1—

usino/1-p° > asina Vusina.acoso
= *tVi-pdt +

Y s 0,25 diém
(1—— ucosa) (1-—ucosa) ¢*(1-—; ucosa)?

C C c

Suy ra
— 2 i —_— 2 2
a dt’ = dtyi-p aczsinoc(l—xucosa)+Vu sin aacosa | = asinadtyl-p 0,25 diém
Y 2 \ 2 c? \ 2
¢”(1-— ucosa) @a- s ucosa)
C

Chy ¥ rang trong trudong hop ndy dt'=

. Cubi cung ta dugc:
V2

1—
CZ

: 2
- T (1_\’_2}. ..................................................................................... 0,25 diém
V C
(1-2 ucosocj
C




