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I. Hwéng din chung

1. Can bd chdm thi chAm dng nhu dap an - thang diém ctia Bo Giao duc va Pao tao.

2. Néu c6 cau nao, ¥ nao ma thi sinh c6 cach tra 1oi khac so voi dap an nhung van dung thi van cho
diém tbi da cta cau, ¥ d6 theo thang diém.

3. Can bo cham thi khong quy tron diém bai thi.
IL. Pap 4n - thang diém

Cau N§i dung Pi¢m

Cau | (3,5 diém)

= I\/IrzééZ (€, 1a vector don vi truc 0z) va nang lugng cua

~ M. M- , = v

€, =7 €, =—Y—ee tucla h = v+le9 = const.
L L L

1 Momen dong luong L =Fx

el

0,50

hat bao toan. Do do: MV =

—=N|_<

Vay q= %, con do 16n cia h co thé dé dang tinh duoc khi hat con ¢ vo cung. Khi do

2

2, Y

V//§, hay Vv L§,, nén h2:v0+F. 0,50

Tai diém cuc can cua quy dao, v, =0=V//§, hay

ﬁ//ée, tacla h hudng theo phuong cua truc Oy.

2. Ta dé dang bién ddi vé dang V = h — (€, tc la tdc d6 c6 dang cung 0,50

tron tdm ndm tai vi tri (0,h) va ban kinh bang q (xem hinh).

Ap dung bién thién cta véc-to van tdc cho hai diém ngoai cung cua
AV = Ah — A&, = —QAE,.

quy dao hyperbol, ta dugc: ) )
2V, sin %éx =20sin 0,€,.

. L
Mat khac &/2+6, =mn/2 nén cudi cung cot%=i.
Y

0,50

Bay gio, c6 thém lyc nhidu loan xuyén tam g(7) = g(r)€,, moémen dong luong
L= I\/Irzééz van 1a dai lugng bao toan. Tuy nhién, phuong trinh chuyén dong bay gio co

dang MV = lzér +9(r)&,. Néu ta vin dinh nghia h =V + lée nhu trude thi né khong con | 0,50
r L

14 véc-to bao toan ma bién thién theo thoi gian véi toc do (:j_t =V- % 08, .
ROt V= léér + wér, tir trén 10i thé vao ta dugc dh = ﬂér. Doi bién dh = @6
L M d M dt do
NP " SO dh _r'g(n
T momen dong lugng rat 0 =L/ Mr®va thé vao ta dugc: P = 3 €.

x . . - 0,50
Ta s€ giai nhicu loan, tuc 1a lay tich phan tim bién thién ciia dh theo quy dao cli chua bi

nhiéu loan. Thay : € = Cc0s6&, +sin 68, .

Q_é_x 6 , é_y % .
oh = 1 j_eor g(r)cos 6d6 + 3 I—eor g(r)sin 6do.
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Cau ‘ N¢i dung ‘ Pi¢m
Thanh phan thr hai cta tich phén do d61 xirng ham lé nén bang v,
khong, chi con lai thanh phan dau. -
Bay gio ta thay g(r) = E3 vao ta dugc
r
I sede:eLBj% (ecos®—1) cos 6d0
8 r p|_ -8,
Tich phan Ién ta duge 8h = 2P (60, + £sin 20, — 2sin6
ich phan Ién ta dugc 6h = oL (e 0+§S|n 0 —2sin0,) 0,50
Tuy nhién, tir phuong trinh quy dao hyberbol, khi r = o, ta cd A
£C0s 0, —1= 0nén biéu thirc trén c6 thé rut gon
5 = &P (6, —sin@,)
pL
PR , sh P - B Y
Bién thién goc tan xa: 8 =—=— (€6, —SIN0O 6, ———sin0
g a: 08 h hpL( 0 0) = ( hL 0)-
Cau Il (4,0 dié’m)
la. | M6 men ludng cuc dién P, ludn song song véi 0z. Goi s6 mb men ludng cuc dién hudng
\ , N!
theo chiéu duong ctia Oz 1a n. Ta c0 Q= ——— do do tinh duoc:
nl(N n) 0,50
Entropy: S=k| NIn —-nin va ndinang: U=—p,E(2n—N
by { N-n N - n} YHhang PoE( )
Nhit do: T=92 99 dn _dU,dS__ =2PE  ppgsnon—t__.
dS dndS dn dn Kl (N—nj 2P0
n 1+e ¥
n
PE mE 0,50
kT kT
Noining  U=-p,EN zzpoE ~1|=—p,EN %
1+e ¥ e e KT
1b. PE P
_ _ kT kT
Véc to phan cyc: P = PN =Po(N=1) _ Np, 22pOE 1 [=NR epo ¢ oo 0,50
\4 v 1+e KT \4 kT 4o kT
1c. , NDp2E 2
Khi dién truong yéu: P~ Po= g, NPy 0,50
VKT VKTe,
2a. | M6 men ludng cyc dién p, co thé c6 hudng bét ki, ham phan bd mat do xéac suét
PoEcost
p(0)=conste T — du =conste ¥ sin®.
Hé s6 chuan héa: const = 1 = KT o
¢ s0 chuan hoa: const = ——— = W hE
fe ¥ sinodo  pE(eF —e KT)
0
2b. poEcosd
cosbe T sino6do
I Po eh—e” 1 . p,E
pZ - n poEcosd =Po eA e A _K = pOL(A) , VoI A= W . 0,50
Ie KT sin06do
0
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Cau N¢i dung Pi¢m
N6i ning U=-NEP, =—NEp, L[ PE
KT
2c. N_ N p,E
P=—p =—p.L| =
2d. A aA 2 2
P:E 0 eA—i_e—A _l ~ NpOE =eg=1+ Npo . 0150
V "|e"—e A | 3VKT 3VKkTg,
Cau Il (2,5 diém)
Ttr phuong trinh dinh luat IT Newton cho trudng hop twong di tinh F= ((jj_rt) = F'= ((jjf,
. . d
Chiéu xubng cac phuong F,= Pe: p=DPr. g P,
dt dt dt
dp’ dp; dp; 0.5
p=®. po . O
da’ 7 dt’ dt’
Str dung phép bién doi nang - xung lugng p) = v(px - \é—?j P,= P, P,= P,
phép bién d6i Lorent cho thoi gian: dt’ =y (1 - Clz uxjdt, 0,5
Theo dinh nghia % = F, va dao ham cua nang lugng toan phan:
dE_dWFPC+E) _ p  dp_muctdp . 05
dt dt [p2c? + E2 dt  mc® dt
) dp, _ d VE d VE ) | dt dp, Vv dE)dt
TacO F=—>*=— -——l|== -——||l—= X ——— |—
*oodt’ dt [v(px c’ H dt {v(px c’ ﬂ dt’ Y( dt c* dt jdt'
VvV —
F - UF 0,5
- X u,v
:Y(FX_lZﬁF d_tfz—C:Fx_ 2 > Fy_ zuzv Fz
c a4, VvV, c°—u,Vv c°—u.V
~ U,
C
¢ dp! d F
Tuong tu ta c6 F;:& :&Ezﬁﬁz yﬁ:_y/(l_lzuxj
dt" dt dt’ dt dt’ o | Y c 05
F )
Hoan toan tuong tu cho F, =2/ (1 - UXZVj :
Y c
Cau IV (3,0 diém)
1. . .
Tur bi€u thirc cua mat do dién mat o = 2R va van toc dai cua dién tich v=mwR ta suy
T
Ar 3A 1n A e Qo
ra mat do dong dién mat: J, =ovV=——
2nL
Khi do, ap dung dinh ludt Amper cho mét khung day hinh chir nhét c¢6 hai canh song 0.95
song voi truc hinh try, mt canh bén trong mat try, mét canh bén ngoai mat try va co :
cung chiéu dai /.
B.L =,
\ 3 - A . 5 5 r B -—»_“on—»
Tur day suy ra bi€u thirc vector ciia cdm tng tir B =pJU, = ol u,
7
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Céau

Noi dung

Pieém

Xét mot khung day hinh tron ban kinh R, tAm nam trén truc hinh try, tir théng giri qua
khung la @, =nR*B
Khi o bién di, tir thong bién d6i gay nén dién trudng xoay trén mat try. Dinh luat

Faraday 2nRE = nR? (1‘?

1oRQ do

Tinh dén quy téc vin nat chai, biéu thirc cua dién truong xody E =— T
T

0,25

Truong tinh dién do dién tich phan bd déu gay ra 1a xuyén tdm, nén mémen cac luc dién
nay doi voi truc quay bang khong. Con dién trudng xody do tir truong bién thién gay ra
c6 phuong tiép tuyén v6i mit tru s& tac dung 1én dién tich dgq nam trén mat tru mot luc:
df = - RoYRQ dq,

4rl
Momen cta lyc nay dbi voi truc 0z bang:

2 2
dM:@Fxm%:-“ﬁﬁfﬁma%x%):—ﬁﬁigdqm
T

47l
HOYRZQZ U
4L ‘

Dbi véi ca hinh tru, 1y tich phan theo dq ta dugc Q, vy ta co M = —

0,25

MORZQ2 d_(D
4nL  dt

: .., d
Phuong trinh co ban cua chuyén dong quay bay gio | d_('J[) =mgR —

R?
|4 FoRQ - mgR.
4AniL dt
Suy ra, trong phuong trinh bay gio c6 thém mot moémen quan tinh méi goi la mémen
_Ho R ZQZ
o 4l

Chuyén vé

quan tinh dién tu: |

0,25

Tuong tu v6i ning lwong chuyén dong quay, ning luong lién quan dén momen quan tinh
1) o BRQe

o 8nL
Nang luong tur truong W, duge phan bo trong long 6ng day c6 mat do dong nhat

dién tir bang: W, _

2 2 2p2,.2
P = B— Vay trong thé tich V = 2rRL cia ong W, = 5 2nRL = HQ R W,
2, 21, 8nL

0,50

Mat do dong lugng do dién truong xody 7, = SOEC xB= E.U,xBU, =EBU,

tirc 1a song song v6i U, do d6 mémen dong lwgng cua thanh phan nay voi truc z bang
khong.

Dién truong tinh do cac dién tich trén mat tru gy ra bén trong mat tru bang khong, nén
chi c6 dién truong tinh bén ngoai hinh tru cho dong gép vao dong lugng. Dung dinh ly

Q u,, (p>R).
2g,mLp

Q _ N )UZ__QBZ(p)U

U xB =
onlp * Y 2nlp °

Gauss dé dang tinh dugc: E, =

Mat 3¢ dong luong do dién tinh gay ra 7, =

0,50

Momen dong luong cia mot yéu t6 thé tich dV bao quanh diém M(p, @, z) (W =T)
QB. () g g dv=-8:P) g gy,

aL ° 2nL

Cudi cling, 14y tich phan theo khong gian ngoai hinh try ta duoc

trong trudng dién tir bang dL, = pUu xgdV = -
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Cau N¢i dung Pi¢m
|_/2 Q (= p2n 0,50
=] pdp[” dcp— P, 92=="]_ |, pB.(P)dpde
Dé dang thay, tich phan kép trong bleu thirc trén 1a tir thong giri qua phan bén ngoai mat
try ciia mit phang vudng goc vdi truc Oz. Trong khi d6 tir théng cua ca mat phang nay
bang khong, vi ta c6 thé coi toan thé mit phang nhu mot mét kin. Do d6 ta co:
2n _ _ “ond _ 1,Qo
.[R J.o pB,dpde = .[o J.o pB,dpdo = Io Io P 2nL pdp = 2L R
le Q RZ 0,50
Vay, momen dong lugng cia truong dién tur trong truong hop nay: L, 04 2 ®
T
Déi chiéu vai két qua phan I, ta c¢o: L., =l.,0
Nhu vay, két qua cua bai tap nay hoan toan phu hop voi1 he thire co ban L =lw cia
chuyén dong quay vt ran.
Cau V (3,5 diém)
1. Xét mot chat diém khoi lugng m nam trén Ay
giao tuyen co6 toa do (x,y) va co do cao
khong doi. Quy dao cua hat quanh truc la
duong tron, chuyén dong tron nay gay boi
thanh phan nim ngang N, coa phan huc
N déng vai tro 1a lyc huéng tam. Hat
dugc gitr & 46 cao khong doi trén mat doc
do can bang voi trong luc P cua thanh
phan thang dung N, ciia phan lyc N. Goi
¢ la goc hop giira tiép tuyén giao tuyén Hinh 1 0.50
tai (x,y) va phwong thang dung, goc
0 =90° — ¢ la g6c ngiéng cua tiép tuyén véi truc hoanh, ta co
Nsin @ =mg; Ncosp=mxw’
Tim dugc tang = LZ Mt khéc, tiép tuyén nghiéng goc 6 =90° —¢ nén tano = j_x ;
X ® y
dy 0)2 z , ~ <, LA P .
suy ra tano =d— =—X. Lay tich phan va st dung dic¢u kién x =0,y =0 ta tim dugc
X 9
i 0)2 (1)2
phuong trinh giao tuyén y = 2—x2 . Vay mat thoang la parabol tron xoay, va a = 2
g g
2. Pé y dén cac cong thuc biéu dién cac ham by
. o
lugng giac qua t=tan E: 9
. 2t —t?
sinoL=——,co0sa=—,
1+t 1+t
Do do tan26= 2209 0,50
1-tan° 0
Ma @ tan 0 =2ax, J,,
dx
tan 20 = ﬂ“
1-4a°x
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Noi dung

Pieém

X X 4ax _ 4ax
f—y f-ax? 4daf-4a’x® 1-4a*’
Suy ra , khong d6i cho moi tia sang téi song song vai truc caa guong.

Tu hinh 2 ta ¢ tan 20 =

0,50

4a.

Niéng suat phan li cua guong Vé‘l‘thé tich téi thiéu cua thay ngan dé tao guong trén: ’
+Ap dung dieu ki¢n Rayleigh vé nang suat phan li cho kinh thién van duong kinh D doi

1,22\

VGi bude song A, suyra D = . Cho moi budc song trong giai kha kién ta ap dung

tinh D cho dnh sang do, vi véi guong phan xa c6 duong kinh D nay s€ ap dung tot cho
cac budc song ngan hon
1,22). 1,22.700.10°.3600.180 _

D= =
) 35.107°n

50m

min

0,50

4b.

Ngdi sao mo ¢ xa duoc coi 1a nguon sang diém (bai nay ap dung tinh vai sao c6 cap do
mo 13,7). Anh ctaa né qua kinh vién vong ¢6 dang mot dia tron trén tiéu dién Kinh.

L . 1220, ..+ . A Y ST
+ Ban kinh cuc dai cua dia anh r = Tf , 11 S0 cuong d6 sang B ti I€ vai ti so cac dién

_n(D/2} D’

tich: -
b nr? 421,222 )2

thay s6 voi  anh  sang  tim

52
b= 271 22.3010%)
bang 1., =18=115.10".8.10™ =0,056Wm™

=1,75.10" Cudng d6 &nh sang téi da thu dwoc tai vi tri anh

0,50

g 9,8260°
20>  2.8.4n°
+ Thé tich thuy ngan: Goi thé tich cua khéi thiy ngan 1a Vig, thé tich rong do mat thay
nD’h

+ f = 7,0m

ngan 16m xuéng 1a Vo, thé tich bé chta 1a V =V, +V, =

2 2
Do cao h cua thiy ngan tinh bsi y =ax®> - h ZaDTzllz_f

D/2 4 4
dV, = nx*dy = 2rax’dx — V, = I 2maxdx = 220 _ n?
] 2 2'f

rnD?h _ nD*
4 2°f
4 4 4
V,,=V-V, = 1 1)\nD'_ D' 314.50
f 128 f 128.7

Thé tich V =

~2,19m°

26 27

0,50

+ Vi téc do quay bé thiy ngan nho (8 vong/phut) nén do cong guong nho, f 16n. Do d6

2

¢ thé coi gan ding S~ T =19,64m? (néu tinh chinh xac hon can phai tinh tich

han).
Euqrzg Hg bay hoi cta dién tich 1cm? mit thoang trong 1h la 27 ug, nhu vay trong 1
tuan lugng Hg bay hoi ctia ca mat thoang 1a :
Am=27.10"°.19,64.10".7.24 = 0,89 kg
Vi luong Hg bdc hoi nho, nén coi khdi lwgng Hg con lai trong bé khong doi

A 1009 =—289 10096 ~3,0.107% (mdi tuin)

PrgVig 13,6.10°2,19

’r]:

0,50
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Cau N§i dung Pi¢m
’ _ Cau VI (3,5 diém) ‘
1. Do ham séng c6 tinh d61 xtrng cau, nén ta dung toa do cau va dicu ki¢n chuan hda cé
dang | y(P)r’drsin0dodp =1
0,50
Thay biéu thirc cia ham séng va thyuc hién tich phan, s& tinh dugc A = \/1_3
na
_ 4 % _2r
Tri trung binh cua khoang cach r? = I|w|2r2dV = —Bje ar'dr =3a® 0,50
a 0
2. Xéc suét thay electron trong 16p caur ->r + dr la f(r)
o :
dW = [y|* 4nr’dr = %e a 4ur?dr E
na .
Nhu thé phan bd xéac sut thiy electron theo ban :
2 !
kinh la f(r) = ise ay? 0,50
a i
Tu do cod thé chirng minh xéc suit dat’cuc 0 <’|:1
daitair=a tic lé’bén‘g ban kinh Bohr thir nhat. 7
Hon nita, nhan thay rang f(r) -> 0 khir -> 0 var -> o do d6 c6 thé vé f(r) nhu hinh. 0,50
3. pz g2
Nang lugng ciia nguyén tir Hydro 1a E = om k— (O 0,25
m r
Co thé lay r Ar, p ] Ap , Do d6 hé thirc bat dinh cho p #/r  (2)
2 2
Thay (b) véo (a) ta c6 E L zh k& 0.75
r r
I3 N I3 9 2
Twr d6 thay rang, ve phai cuc tiéu tai r =a = — ~53pm
me
2 4
Do d6 nang lugng cuia trang thaicobanla E _, = _klze =-13,6eV 0.50
Pung nhu két qua trong 1i thuyét Bohr.
HET




