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Moén: VAT Li
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(Huéng dan cham gom 07 trang)

I. Hwéng din chung

1. Cé4n bd chdm thi chAm ddng nhu dép an - thang diém cua Bo Gido duc va Pao tao.

2. Néu c6 ciu ndo, ¥ ndo ma thi sinh c¢6 céch tra 161 khac so voi ddp 4n nhung van ding thi van cho
diém tbi da ctia ciu, ¥ d6 theo thang diém.

3. Cén bo cham thi khong quy tron diém bai thi.
IL Pip 4n - thang diém

Cau Noéi dung Piém
Cau 1 (3,5 diem)
1. I 1 : 2
054 | Thénang U=mgL cos 0c+5k(L sinoi—L,)
du . .
:>d—:—mgLsm0L+k(Lsm(x—LO)Lcosa 0.50
a 9
j—U 0= AL, =Lsino, —L, = "€ % tljn %
o =0,
2” dZU . . 2 2
05d | 52 =-mgLcoso—k(Lsina—L,)Lsino+KkL’ cos’ o
0
2
Strdyng L, =Lsina, _Mmgtand, va diéu kién cin bang bén > >0 0,50
ta thu duoc: mg3 <1
kL cos” o,

. Dao dong nhd cua hé, nang lugng cua hé khi thanh BC dugc kéo thém mot géc nho
1,0d | a=0,+6;0 <o, Ning lugng cua hé:

E :mchos0(+%1<[Lsinoc—a]2 +%mLzoc'2 +%m(véx +vg, ).

. . tan o
Véi a= (Lsm o, —%j.

Van tdc ctia khdi tAim G cua thanh BC 1a:

Xg :éLsinoc 12
= vy =—(8cos’ 0c+1)oc'2
Yo :ELcosoc
E= mchosoc+%k[Lsinoc—a]2 +%mL20c’2 (3cos2 0c+1). 0,25
Pao ham hai vé:
dE . 7 . ’
P —mgLsin oo +k [Lsina—a]Lcos o.o
+%mLzoc'oc”(3 cos” ou+1)—2mL* cos asin o™ =0 0,25

B qua thanh phan cubi cling (do dao dong nho) va sir dung gan diing:
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Cau Noi dung Pi¢m
cos o = cos (0L, +6) = cos o, —sin 0.0
sinou=sin (o, +0) = sin o, +cos .0
= —mgL (sin &, +cos a,.8) + k[ L(sin o, +cos al,.0) —a | L (cos &, —sin ot,.6)
+sz29"(3cosz o, +1)=0
3 0,25
= gmL(3cos2 o, +1)8”+| kLcos” at, — ME 1g=0
3 cos
2
o= 3k cos2 o, - mg3
2m(3 cos” o, + 1) kL cos” o, 0,25
4. ,
1,5d Xg :lLsinoc;:> ag :%L(—sinoc.m2+cosoc.co)
Thanh OB bit dau roi khi phan luc ctia tuong Q = 0 va ayg = 0: 0.50
—sina,.@ +coso,.0 =0 = & =tana,.0 (1) ’
Ning lugng ban dau cua hé: E, =mgLcosa,
Ning lugng cua hé tai géc o bat ky: E = mgL cos o+ mL @’ (%+ cos’ ocj
= 0=—gsina+ ZL(D,(l-i-COSZ ocj — 2L’ cos aisin o
3
S , 3¢
Thay (1) vao tim duoc: = Lo, =—=cosq, 2)
2
1 0,50
Ning lugng béo toan, ta c6: gcos o, = gcos o, + Lo, (g +cos’ alj
N s . 3 2
Thay (2) vao tim duoc: cos” o, +coso, = gcos o,
a, =60° = cos’ a, +cos a, :%:ocl =~71° 0,50
, Cau 2 (3,5 diém)
1. Str dung phan bo Maxwell cho toc d6 nguyén tur:
1,0d
0,50

e 3/2 5
V=IV 471;( o j exp IV vy = 8kT
0 27kT 2KT Tm

Xac suat d¢ mot nguyén tir c6 toc do twong doi so voi nguyén tir cho trudc nam trong
khoang v’ dén v’ + dv’:

32 2
dw(v') = [%%j exp (— IAILIIZT J4ch 2 dy'

S6 va cham trong mot don vi thoi gian cia mét nguyén tir cé toc do twong doi so voi
nguyén tir cho trudc nam trong khodng v’ dén v’ + dv’:

3/2 2
dz(v") =nv'nd® (Lj exp (— my ]47tv 2dv'

47k T 4KT

va s0 va cham trung binh trong mot don vi thoi ciia mot nguyén tur
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Cau Noi dung Pi¢m
o 3/2 2
z(V") :Inv'ﬂ:d2 (ij exp o 4y dV':4nnd2‘/k—T
0 4nkT 4kT Tm 0.50
= v 1
Do d6 quang duong tu do trung binh: A ===——
quang gt g 2 2 ond
2. Goi fo, f twong Ung 1a tan s6 dnh sang ma nguyén tr phdt ra khi ding yén va chuyén
1,0 d | dong véi van toc vy theo phuong Ox thi:
v f—f
f=f|1+—=|=>v, =c " 1
o( Cj . (foj (1) 0,25
Phan bd Maxwell (da chuan héa) cho thanh phﬁn van toc:
1/2 5
m m
dW(, )= | ——| ex dv, (2
v (Zﬂiij p( ZKTJ 2
m 172 me?
Thay (1) vao (2) tim dugc: dW(f —f,)=—| —— | ex f—f,)" td(f —f,) | 073
y (1) vao (2) et dW(F ~f,) = f(Zij p{ 2ka2( )}( )
3. a) Trung binh ctia binh phuong d6 1éch khoi tan sb trung tim fo:
1,5d — 7 5
Af? = j (f—1f,)" g(f —f,)d(f —f,) = 0,25
m 172 o2
= — | ex f—f d(f —f,
-f(r- (Zij P{ gl )}( )
. ol kT
Str dung tich phan Poisson s€ tim dugc: Af
Do d6 d6 rong Doppler: Af =+ Af Af? -, / /RT 0.50
()
Thay s6: A,= 0,5896.10°m; R = 8,31, T = 500K; p = 23 s& c6 Af=7.2 10° Hz
. = - 0,25
b) Theo két qua cAu a: A = 1 = KT = RT (Vo= kT = 8RT
V2nnd>  2prd® V2 pN, nd’ m T
v6i p 12 dp suat khi. Thoi gian trung binh giita hai 1an va cham ciing 1a d6 bat dinh vé
thoi gian cua trang théi la
Y 2
At =2 - mRT=afr - Lo AN oy,
v  4pN,nd At TURT
0,50
Céu 3 (3,5 diem) .
1. Xung lugng & bén trdi va bén phai khung triét ti€u nhau, do d6 chi cén tinh toén cho
1,0d | phan trén va phan dudi cua khung. Goi N, Ia sO dién tich trén phan trén ciia khung
chuyén dong véi van tdc u, sang bén phai; N. Ia s6 hat mang dién tich & phang dudi
cua khung va chuyen dong vdi van tdc u. sang bén trai. Cudng do dong dién phai c6 gid
tri nhu nhau tai ca bdn phan cua thanh, do d6 0,50
I:—QN+ u, :—QN‘ u_; N,u, :E
L L S Q
trong d6 Q 1a dién tich cua mot hat mang dién va L 1a chiéu dai cua khung. Trong co
hoc Newton, xung lugng cua mét hat c6 gid tri p=Mu va xung lugng toan phan hudng
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Cau Noi dung Pi¢m
, 0,50
sang phai c6 biéu thuc: py.on = MN,u, —MN_u_= M%— M% =0
2. Trong khuén kho co hoc twong ddi tinh, ta c6 p=yMi do d6 ta cé
1,0d IL
pEinstein = Y+MN+U+ - Y—MN—u— = M E(Y+ - Y— ) ’ 0’50
gid tri nay khic khéng do hat & phan trén ciia khung chuyén dong véi van tdc 16n hon.
Thuc té, d6 ting nang lugng YMc’khi hat chuyén dong di 1én & phan bén trdi cua
khung bang cong thuc hién béi luc dién truong, QEW trong d6 W 1a d6 cao cua khung
chir nhat, do d6
QEW | ., ILEW
Y. = vadodd p=
Y. =Y MC? p 2 0,50
Va p, hudng sang phai.
3. Ta 13y tich phan trong thé tich ctia diy dan (do khong gian bén ngoai J = 0), vai J
1,0 d | khong d6i, phan bén trai va bén phai ngugc chiéu nhau bi triét tiéu, phan trén va phan
dudi xem gan ding 12 dang thé va phan dudi c6 dién thé cao hon nén:
I B ILEW J_
Bi=— [@lav = SELWS =— T 0,50
Vap, = ﬂ va hudng sang trai. 0,50
C
3'5 d Pr +Ps =0 i
’ Tong dong Iugng cia hé (dién truong + mémen ludng cuc tir) bang 0. Pong luong an 0,50
duogc bu trir boi dong lugng cua truong dién tir.
‘ Cau 4 (3,5 diém)
1. Str dung gan ding géc nho:
1,0d r r D
0, =—.0= =¢=0 L.
Y ¢ D,-D, ¢ D, D, 0,50
H¢ thirc géc ngoai tam gidc: o0 =0, + @
Diéu kién dé bai o= 4G12w = 4GM2
rc D, 0.c
Két hop ba hé thirc trén:
D D
4GM2 =0,+6, L—=9, >
D, 0.c D,-D, D,-D,
D,-D, 4GM
Gidgira: 0, = | —=—- .
E DD, ¢ 0,50
2l én ta vin c6 o= 0=—
1,54 uong tu trén ta van c6 aa=0-B+@, =5
- 0,50
Mit khéc: ’
D, (06—
MN = (P(Ds _DL) = (G_B)DL = (p:LB)
Ds - DL
Vay o= D, (6-B) Vi o= 4G12VI _ 4GM2
D,-D, rc D, 6¢c 0.50
. D,-D ; ’
Tu hai hé thirc cu6i: = G—Mﬂ =>B= 9—9—‘5
DD, c¢0 0

4/7




Noi dung

Piem

utvu’+4

:>u:y—l:>y2—uy—1:0:>y: 2

0,50

Goi goc tdi 1a 6. Dinh luét khiic xa cho ta
0'=n0= o.=(n-1)6.
Mit khac—cot 8 1a hé sb géc cua duong vién, suy ra

%:—9. Ngoai ra o :E.

dr T

Ta C(’):E:—(n—l)d—xjg:—(n_l) dx
r dr r R

v >

:1nr+C:—Mx

Hang s6 C xac dinh tir diéu kién, tai r=1,x =X, Hinh 3
(n-1)
R X

Int, +C=-

(n-1)

\ Y P X T,
Trwr hai biéu thirc cudi cho nhau ta dugc: In-+ =—
r

(x; —X).

0,50

0,50

Cau 5 (4,0 diém)

20d

a) Piém Q(x = 0, &) phdt ra mot séng tru toi diém P(x = L,y) trén man chan. Khi né t6i

P thi d6 1éch pha ® giita hai diém P, Q 1a 27‘5%.

2T [T ; 21 . ® y&j
d=— R+ —2REsinB =— (R —-CsinB)=—R| 1-——=|.
Séng try xuat phét tir Q khi t6i P s& ty 1¢ véi cos(wt—P) theo bién & trong khoang
D D
——<Cc<—.
2 s 2

D/2
E(t)o< j cos wt—QR( _y_&j d§:2§sin@cos(mt—9Rj
c 2cR

2
o R yO c

X C s ok A N L x o 1A A .. Sin (0] .
Két qua la séng trén man chan s€ ty 1¢ thuan voi S o (mt——Rj, trong doé
q
_yoD myD

2cR AR

0,50

0,50

0,50

yoD =7n. Tu day suy ra lzi. Thay
2cR R D

R =L’ +y® vao va bién doi ta duoc: yz}”—L ! == };L =
D fi-(A/D) VDA

b) Piéu kién dé séng triét tidu sinq=0=

0,25

0,25

2,0d

a) Goi cdc goc toi va géc khic xa tai vi tri tia sang khic xa vao giot nudc lan Iuot 12 ©
va 0’. Tt hinh v&, ta cé:

o= 29'—2(9—9') =40'-20

Mait khac, theo cac dinh luat khic xa anh sang:

. ) . b ) b
sin@=nsin0;sin@=—=sin0" =—.
a na

Léy dao ham o theo b ta duogc:

0,25
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Cau Noi dung Pi¢m
d_oc_4d_9'_2d_9_ 4 d(sin®) 2 d(sin®) _ 4 2
db db db cos® db cos® db b2 b2
an,|l——— I-—
n-a a
2 2 2 0,25
Vay: d—a=0:>\/n2—b—2=2\/l—b—2:>2= 4-n”
db a a a 3
b) Cudng do sdng cua chum tia 16 ra trong mot don vi géc s€ ty 1€ thuan voi dai lugng:
Ab < do . |Ab
—|=——-Matai a=0,, — =0 nén —| — oo. 0,50
Ao| |do db Aa
db
2
c) 0L0:4arcsin£—2arcsin2,hz 4-n 0.25
na aa 3 ’
Thay $b vao tim duoc: nge = 1,3266;E =0,8641, aogo) = 43,02°.
a
N = 1,3358: 2 = 08594, 0ogqmy = 41,67 Aa = —1,35°. 0,25
a
d) Go6c Eén xa nhan duoc Q céu c c6 do md, nguyén nhan 12} do su nhiéu xa & y 1. Néu
gbc nhiéu xa Fraunhofer d6i voi anh sang trong ving dai mau quan sat 16n hon hiéu hai
goc tdn xa cua tia o va tim trong céu c thi cdc chum sdng khdc mau s€ tron vao nhau
dan t6i ta khong quan sat dugc. D€ diéu nay xay ra, ban kinh giot nudc phai vao cd 0,25
TR |Aa| =0,0232rad = a > 0,127 mm.
, -8 , 0,25
Chép nhén céc gia tri trong khoang 0,1 dén 0,5 mm.
Cau 6 (2,0 diem)
1. * Céc budc thi nghiém can thuc hién:
20d o Guong
N ' A
\%
Thanh hop 0.50
+ Pau tién do déi v6i binh khong chira chat long. Hinh 5 md ta goc t6i i va sini can xéic
dinh, dung nguon la but laser. Do thanh hdp rat mong, boé qua sy khic xa trong thanh
hdp. Gdc tdi i va sini dugce xac dinh:
.. IB h, 1
sini = AR - = e
h
2| L +d> [+
()0 5
+ P06 chit 1ong vao trong binh, tinh twong tu ta thu duoc géc khic xa r va sinr dugc xéc
dinh boi:
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Cau Noi dung Pi¢m
. h, 1
sinr = - = =
h
2| 2| +d> I+
CERE
Tu phuong trinh: sini=nsinr = — —n—2+ﬁ
p g : B hlo 4d’ 0,50
+ Quay bit laser d¢ thay doi géc t6i, do cdc cap gid tri hy (g v6i khi khong c6 chét
long va h, khi ¢6 chat 1ong. Trong khi do, can gilr 6 dinh buit va binh.
+ Lap lai phép do véi nhi€u goc tdi va ghi vao bang so ligu:
TT h h L L
! : b2 h
1
2 0,50
3
4
5
PO | 1
+ V& do thi — theo —-.
h2 1
+ X4c dinh géc nghiéng ciia d6 thi tan o, = n’. 0.50
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