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I. Hréng din chung

1. Can bd chdm thi chAm dtng nhu dap an - thang diém cta B6 Gido duc va Pao tao.

2. Néu c6 cau nao, ¥ nao ma thi sinh c6 cach tra 161 khéc so véi dap an nhung van dang thi van
cho diém tdi da ciia cau, y d6 theo thang diém.

3. Cén bd cham thi khéng quy tron diém bai thi.
IL. Pap an - thang diém

l-a
Thay (7), (8) vio (5) rdi rut gon thu duoc A = 5—165(&) .
p

Cau Néi dung Piém
7 ’ i Cau 1 (4,0 diem)
1. Vao thoi diém t bat ki khoi lugng M cua giot mua va ban kinh r cia né ¢6 lién hé:
1,54d M:pinr3 = d—M=4npr2g:3M}ﬂ. 1)
3 dt dt r dt ’
Mat khac su tang khoi luong M 1a do quét qua ddm may hoi nudce va hap thu cac hat
hoi nho i ti nén:
dM 0,50
— =p,mriv. 2
at Po (2)
2
Tir (1) va (2) thu duoc: v=4£ﬂ:d—"=@d—§. 3)
podt dt p, dt
Ap dung dinh luat IT Newton ta co:
F=%=Md—v+vd—M. Hay: Mg=Md—V+vd—M. (4)
dt dt dt dt dt 050
4pd’r) (4pdr 1dr '
Thay (1), (2), 3) vao (4): Mg=M| 2= |4 2= (3M-—j.
p, dt p, dt rdt
Bién ddi thu duge: 4rr"+12(r')* =2 )
P 0,50
(5) 1a phuong trinh vi phén can tim.
2. o
1,5d | Ham r(t) co dang: r(t):A.(&j gt (6)
p
Dung phép phan tich thir nguyén ta thiy: Do A va ti s6 (&j la cac dai lugng khong thu 0,50
p
nguyén nén tr (6) ta c6: L= (L.T’2 )B T =>y=28=2.
Vay biéu thitc clia r ¢6 dang: r(t)= A[&] ot’. (7)
p
< S po ’ el pO '
Tu (7)taco: r'=2A.| — | gt;r"=2A.| — | ¢ (8) 0,75
p p
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Cau Noi dung Piém
Do A khong chtra — Po nén tir do 6 =1 va A = 1/56.
p
Véy phuong trinh cua r(t) can tim la: r(t)= 5_16(&J ot’. 9) 0,25
p
3. Tt biéu thirc (3) Suy ra van tdc roi cua giot nudc mua:
05d pdr 1 dv 1
=4——=gt=>a=—==-g=const. 0,50
p, dt 7 dat 7 ’
Vay giot mua roi nhanh dan déu.
4. 1, 1 ,
0.5d Do cao h ma giot mua di duge: h==at =1 —gt°. (10)
Tir (10) va (9) ta thay h ti 16 thuén véi ban kinh r cia giot mua. Vay giot mua s& vé trong
khong trung mot hinh non dimg (day nam ngang). Khéi lugng cua giot nudc chinh bang
tong khdi luong hoi nudce trong hinh ndn ndy véi trong tim cta khdi nén niam tai diém
cach day mot doan bang h/4 (Khdi tam cia hinh nén déc). Vay trong chuyén dong cta 0.50
giot nudc khi di dugc doan c¢6 d§ cao h thi thé nang cua giot nudc giam mdt luong: :
h
AWt = Mg Z
Do bién thién co ning cua giot mua:
Q=l|\/lv2 Mgh 1 1 \12an - Mgh =_3Mgh.
2 4 2 4 28
Cau 2 (3,0 diem)
1. Ap suat trén mit nudc trong binh 12 p,, + Py, > Py (VOi Pyy» P 140 luot 12 dp sudt riéng
0,5d phan cua hoi nudce bao hoa va ap suét riéng phan cua khong khi ¢ vung khong gian phla 0.50
duéi ndp day ban cau) Ap suit nay luén 16n hon ap sut ciia hoi nuc bio hoa di & bat ’
ki nhiét d6 nao, vi thé khong thé dun s6i nudce trong binh.
2. Xeét mot chu trinh Carnot bao gom hai qua trinh chuyén pha ¢ nhi¢t d T va T +dT, va
1,0 d | hiqua trinh doan nhiét. Qua trinh chuyén pha long-hot véi dp va dT rat nho, c6 thé coi
gian do (p-V) cua chu trinh nay gan nhu moét hinh chir nhat. Hiéu suat chu trinh la:
dT JA
=—=—8A=dp.(V,-V,);8Q=L 1,00
=T 50 p.( ):8Q
dT _dp.(V, - Vi) L 1dT_V,-V, v,
T L T dp L L
3. T V, RT dT R tdT PR
1,5d Theo gié thiét: —d—=— <:>d2 = dp:> d—2= Rdp
Tdp L plp T wbp T ;pubop
L'-[i_lj
a. Trdotaco: p=pye Ri% T (@8]
Tir d6 ta c6 ap suit cua hoi nudce bdo hda & nhiét 6 Ti:
p1 1
D, = p,e” ) 6,94.10" Pa. @) 1,00

Ap suit riéng phan ciia khong khi bén trong nap ban cau la
Pu =P, — P, =3,06.10"Pa.
Vi thé 4p suét trong 1ong chat 1ong khi nap ban cau dugc 1a mat

. T,
P=Plut P =T PutP =13L10°Pa.  (3)

1
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Noi dung

Piem

Két hop (1) va (3) ta c6 nhiét do sbi ctia nude trong binh dugc xac dinh bang hé thic
T= T =381K.

l—ﬂlnB

uk  p,
Do d6 nuéc trong binh s& s6i & T =381 K hay t = 108°C.

b. Khoi lugng khi dap 1én mot don vi dién tich trong mot don vi thoi gian

N U

m=mr’ —p=pr’,|[—. 4
N, " P RT ®

Do do kh(‘)@ luong hoi nude cuc dai thoat ra khoi ché‘t long trong mot don vi thoi gian

(m1) va khoi lugng hoi nude di tir hoi trong ban cau vé chat 1ong (my) lan luot la:

r? f ~3,92kg /s.
=p RT g
m, = p,r , R 3,02kg/s.
2 pO 2RTO g

Tur d6 dé duy tri trang théi s6i lién tuc trong mot don vi thoi gian, ta can 1am cho nuéc
tong cong quay lai binh (mi) ting nhiét d6 tir To 1én T, chuyén hoa mot khéi lwong my
nudc thanh hoi va chi nhan dugc mot luong nang luong meL do hoi nude ngung tu trén
bé mat chat 1ong tao ra do d6 nhiét lugng cuc dai cap cho binh la:

Quax =(M,—m, ) L+mc(T-T,)~2,16MJ/s =2,16MW.

0,50

Cau 3 (3,0 diém)

NIl.dz

Xét phan 6ng day tai vi tri z c6 do day dz, cuong do dong dién 1a dl =

dBZ:LNdZ_Z_TzasinB
Al r

Trong do: r=—— a Z:i:dz:— ?'dZB
sinf’ tanf3 sin“ 3

Suy ra: dB, =—%sin[$.dﬁ:>8 =“;—:j”(cos[31+cos[32).

1,00

1,5d

Do cac duong stre tir vudng goc voi mat phang Oxy va ban dau vécto van toc cling nam
trong mit phang nay, nén hat ludn chuyén dong trong mat phang Oxy.
Xét tai mot thoi diém bét ky, goi vr 13 van tdc hudng tam, khi d6 moémen lyc Lorentz 1a

M=qv,B(r).r
Dinh 1y bién thién mé men dong luong cho:
dL =M.dt =qrB(r)v,dt =—qrB(r)dr = —21 B(r)ds= zidCD(r) ,
T T

trong do: (I)(r) 14 tong tir thong giri qua mit tron trong mat phang Oxy c6 tim tai O, ban

kinh r; dd 1a tir thong giri qua vanh khuyén nam trong mit phang Oxy c6 tim tai O, ban
kinh r dén r + dr.

= AL= L(r)—L(oo)=%((I)(r)—CD(oo))

Ap dung: L(00) =0;d(00) ~ 0= L(r) == (r)

1,00




Noi dung

Piem

Trong trudng hop t6i han, van toc cua hat tiép tuyén voi mat ong day. Khi do:

q
L(a)=—®(a
trong d6 momen dong luong tai mat ong solenoid la:

L(a)=mva., ®(a)=B(a)S= poNI

\/LZ +43?

na’.

NI
Do d6: v, = Ho 18 Zi

JI2 +4a% 2m

0,50

Cau 4 (4,5 diém)

2,0d

Khi 4nh sang gip mit phan cach, mot phan
phan xa, mot phan truyén qua, cong suit tin xa
sau c4c 1an lién tiép nhau 1a:

PR, PT? PT°R, .., PT?R",....
Céc goc tan xa so voi phuong ban dau 1a:

T+20,a,a+f,....,a+np,....
Str dung lién hé hinh hoc va dinh luat khuc xa
ta co lién hé:

o =20-2¢,p=1—20,5INO=nsino.

Téng luc tac dung 1én qua cau theo truc z:

F =E{Ecos T+20 +ZE
c | c ~c

T°R" cos oc+n[3)}

P , . X . A . o
trong d6 — 1a dong luong cia chum photon dén qua cau trong mot don vi thoi gian theo
C

huong z.
Tuong tu, dong lwong ciia chim photon dén qua ciu trong mot don vi thoi gian theo
hudéng y la bang 0 nén ta co:

PR . 2P
F, =0—[TS|n(n+29)+nZ;ET2R sin(a.+ nB)} (1)
Ta ¢ thé viét hai luc ndy nhu 1 hai thanh phén cia mot luc phitc F=F, +iF,
Khi do: F:E[1+Rc0526]+iERsin29—ET2ei°‘ L
c c c 1-Re®

Tach cac phﬁn thuc va do cua lyc phuec trén ta dugc .
cos(20-2¢)+R cos(ZO)}

F:E|:1+RCOSZG—T2

C 1+R?+2Rcos2¢
in(26-2 Rsin(260
+|E Rsin26—TZSI ( ; 9)+Rsin(260)
c 1+R* +2Rcos2¢

Tir d6 suy ra diéu phai chimg minh.

2,00




Noi dung

Piem

a) Xét mot vanh khuyén ban kinh r — r + dr tai mat phang z = const. Cong suét ctia
chum sang truyén qua vanh nay 13 | (r, Z).2nr.dr . Mit khac, s6 photon ty 18 véi cong
I(r,z).2nr.dr

suat nén c6 y nghia la xac suat dé hat photon dép vao diém c6 toa do r.

) 2
Vay _([rz an dr = J.2r exp( WZ(Z)]dr

2 © 2
Poi bién u :22—r , ta dua vé tich phan: <r2> :W—Z)jue“du :W—(Z).
w?(z) 4 3 4

1,00

b) Khi di qua 15 tron co kich thude w,, do bat dinh vé r vao c& duong kinh Ar ~w,. Do

L h
do do bat dinh cua dong lugng theo phuong nay la Ap, ~—. Mat khac, ta co:
w

0

Ap, =psiné, z%eo. Tu day 0, ~ WL Phép tinh chinh xac cho 6, gt
0 0

0,50

1,0d

Vi all w,nén ta cd thé coi chum sang chiéu dén qua cau 1 song song. Xét cac photon
dap vao mat cau dudi goc 0. Toa dd cua diém dap vao r=asin®,z=acosO. Tt ca cac
photon dén qua cau véi goc téi 8 — 0+ d s& di qua vanh khuyén ban kinh r —r +dr.
Cong suit ciia chum nay 1a:

2 2
dP=1(r,z)2nrdr ~ i 5 exp[—z—:] 2nr.dr = 2P:;1 exp mjsm 0cos0do
W, W W W

Luc tac dung 1én phuong y bang 0, con theo phuong z, theo két qua tir y 1, 1a:

2 ml/2 2 ain2
2Pa [ M sin©cos 0do

F, == [ (1+cos20)exp| - v

CWO 0 0

2 2
Diat u=sin®0, dé dang dua tich phan vé dang: F, = 2ha (1+u) [ 22 u}du
CW w

0

z

1
!
, A os A P Wz
Tich phan tirng phan cho: F, = 1—2— 1-e Xp -—
C a

1,00

Cau 5 (3,5 diém)

1,5d

a) Xét cac photon bay t6i thanh binh dudi goc toi 0. S6 photon va vao mot don vi dién
tich trong mot don vi thoi gian chinh bang sé photon nam trong hinh try ¢ dién tich day
béng mot don vi, chiéu cao €.cos0, tic 1a:

dN(8)=dn(6).V =dn(6)c.cos® (1)

Trong d6 dn(6) 1a mat do photon c6 huéng bay dui goc t6i 6. Do tinh chat binh ding

cua moi hudng bay, mat do nay ti 1€ thuan vdi goc khdi tao béi hai mit non co géc O
dn(6) 2msin6do

dinh 1a 6 va 6+d0, tic la: (2
n 47
M&i photon khi va cham s& truyén cho thanh binh mét dong luong:
Ap =2pcos6 (3)

Téng dong luong do céc photon ma ta xét truyén cho mot don vi dién tich thanh binh
trong mot don vi thoi gian 1a: dp=dN (9) Ap = npccos® 0sin6do

1,00
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Noi dung

Piem

Do d6 luc do khi photon tac dung vao mét don vi dién tich binh tic ap suét 1a
n/2

p= I npccoszesinedezﬁ, tuc la: P=E=E.

0 3 3 3

b) Tur (1) va (2) tinh duoc s6 photon bay ra khoi mot don vi dién tich trong mot don vi
thoti gian 1a:
n/2

== I nc. cosesmede— 2

Mbi photon mang di ning lugng 1a pc.
npc® _cu

Vay nang suit birc xa: R = =—.
ay g ? 4 4

0,50

2,0d

a) Chia cac birc xa thanh cac nhém c6 tan sb tir £ dén £ +df. Goi du(f) 1a mat do ning
luong cta cac photon do6. Tuong tu nhu trén:

1 u X c cu
Pzéj-dU(f):g va R:ZJ.du(f):Z

0,50

8rhf?

3 hf/kT )

b) Mat d6 ning luong tong cong: U = Idu(f) j
C
0 0

D6i bién x = hf/kT ta dua tich phan trén vé dang:

® 4o 3 4 4
u=Jdu(f):8n(kT) J-de_8n(kT) L
0

hc® Je-1  h3%c® 15

0

0,50

4

¢) Noi nang cua khdi khi U =u(T)V = AT*V va ap sudtP = AT

AT*

Ap dung nguyén 1y I cho khéi khi: 8Q =dU +PdV = AT*dV +4AT*VdT + dv

5Q_4

dS= ATdV +4AT?VdT =d ( 3 AT3V]

:>S=%AT3V+SO —f(V,T) :%AT3V.

* Phuong trinh doan nhiét cua khi photon:
AT*

3Q=dU+PdV =0 < AT*dV +4AT*VdT + dV =0 = VT? =const.

1,00

Cau 6 (2,0 diém)

2,0d

B6 tri mach nhu hinh v&, ta ¢6 phuong trinh:
du.

t | K r
_t —L
:UC:UO+(Umax_UO)e RC L

\ : . R+r
Deén LED tat khi: U, ZTUO @

(Umax_Uo) Hinh 1

_ r
=eRt = —
U R

1,00
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Néi dung Piém

:>L=|n M +|n(Lj:l=C|n M +C|nL
RC u, R) R u, R

2. Thuc hién cac budc nhu sau:

(1) Néi tu vao nguén dé nap dién cho tu nhu Hinh
2 (mfc qua dién tror phit hop dé tranh hong tw). |

Doi vai phat dé tu tich dén hiéu dién thé cuc dai

Umax. C|
(2) Bé tri mach nhu hinh 1. !
(3) béng khoa K cho tu phong dién qua mach. Po

thoi gian t ké tir khi cho tu phong dién dén khi dén

LED tit.

(4) Thay dbi gia tri cta R, 1ap lai phép do t.

(5) Ghi s6 liéu vao bang va v& do thi.

1,00

Lan do R t InR t/R
1

Al wWwiN

X (InR)

(6) Xac dinh C theo do nghiéng cua do thi, tanp =C.
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