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I. Hwéng din chung

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

2. Néu c6 cdu nao, ¥ nao ma thi sinh c6 cach tra 101 khac so v&i dap 4n nhung van ding thi van
diém tbi da cta cau, ¥ d6 theo thang diém.

3. Can bo cham thi khong quy tron diém thanh phn, cta timg cau, diém cua bai thi.
IL. Pap an - thang diém

cho

Cau N§i dung Pi¢m
. Cau I (4,0 diém)
l.a | Néu Tién r€ khoi duong 6 tai diém K cach H pl@t
khoang 1a x (xem Hinh v€) thi tho1 gian chuyén dong 7 T—x ]
la ! |
| — 2 2 'd
(o x+\/x +d M) 0 : 0,50
K " KL x i H
' Hinhvé
Van dung su tuong ty cua thoi gian truyén cta anh sang khi xay ra hién tuong phan xa toan
phan tinh dugc duong di cia Tién theo cach 1: Chay trén duong tur A téi K ro1 ré€ sang tham
. . n v, 1 1 1 0,25
co toi M: Tinh dugc sini=cosf=—+=-2=—=sind=,[1-— =cotd =
n, v, n n n’ -1
. d I d
Tinh dugc x=dcoté = Thay s6 v61 n=2 tadugc X=—F4 0,25
\Vn® -1 J3
Bién luan: Puong di cua Tién theo 2 cach: Chay trén duong tir A t61 K 101 1& sang tham co 0.95
td1 M hodc chay trén tham co tur A t61 K’ roi chay trén duong to K’ vé M voi K’M=AK. :
Luu y rang néu gid tri x tim duoc 16n hon | thi phai chay hoan toan theo tham c6 ngay tir
g ; . . d
diém xuat phat tdi dich. Khi d6 x = = > /[ —>?>\/n2—l=\/§:>d >€x/§ 05
n--1 : ,
(Hoc sinh cé thé dao ham biéu thirc (1) dé tim ra két qua va chi ré Tién cé thé chay theo hai
Cdch nhu trén van dwgc diém toi da)
1.b Qié str Tién gap duoc Xe‘bu}'/t tai E.Ky ¢ E cC D v M
hiéu o =~ZMAEla goc gitra phuong ma ;
nguoi d6 dung tai A thay xe va phuong i
chay t61 deé gap xe (hinh v€). Gia sir xe | 0.5
buyt chay tir M dén E mat thoi gian t, (s) : ’
va ngudi chay tir A dén E mit thoi gian .
A
to(s)- Hinh v&
- Taco:ME =Vt, va AE=V.t,
d 0,25

: o . . ME . o
- Theo dinh 1i ham s sin trong tam giac AEM: —Sina = ESIH,BVO"I sin =

VIZ +d?




Cau N¢i dung Pi¢m
: Vt, d
—>sing=—t—— 0,25
Voly V17 +d?
- Diéu kién dé Tién dén dugce 6 t6 buyt 1a t, >t,. 0,25
C \Y d .
Vitheé: sing > ————==sing,
v 17 +d? "
- Vay hudng chay cta Tién ndm trong goc DAF sao cho o, = ZMAD; (1800 —%) =ZMAF . | 050
Khi chay theo huéng AD hodc AF thi Tién dén duong nhya ciing lac voi 6 t6 buyt chay toi.
Tai cac hudng khac bat ky nam trong géc DAF thi Tién dén duong nhya sém hon xe buyt va
phai cho.
2. Do toc do cua Tién hudng dén xe buyt khong G V N M
doi nén thoi gian tur lic bat dau chay cho toi T
khi gdp xe la: t = . Trong thoi gian ! 0,50
Vcosa, d
nay xe buyt di dugc quang duong S nén ta co: E
S L L s H
V  Vcose, CoSa, Hinh vé&
O thoi diém nao do, toc do cta Tién 1a V,, toc do twong dbi ciia so vai xe buyt la: 0.95
V, +Vcosa =Vcosa, =V, =V (cos o, —Cosa) ’
Khi gdp dugc xe buyt thi o =120° nén V, =V__ =V (cos60° —c0s120°) =V
Trong j:huc té cac yén d{)’ng vién chay cu 1i 100 m hét khoang 9s8”’ tuc la tdc do ¢ 10m/s | 0,25
nén Tien kho c0 thé dat toc do 10m/s d€ gap duogc xe buyt theo cach chay nay.
Cau II (4,0 diém)
1.
Nhiét do khong khi pV="2RT > p N -Mpr 7K
H pu pR
29.1071,03.10° 050
T, =P 292 SO0 2T _g2,23K
pR 1,23.8,31
Trong lugng cua khinh khi cau: P =(M+V.p,)g = (300+3000.1,23).9,8 =39102 N 0,50
2. | Bé khinh khi cau roi khoi mit dat, khi cau phai day ra ngoai mt lugng khi dé khoi lwong
riéng cua ca khinh khi cau nho hon hoac bang khoi luong riéng cua khong khi & mat dat. 0.50
. ' : M ,
P =p,— Spo—p Spo_v oy
Taco T=2Po 7 P oo To o ) Kéthop (1)va(2) =T>_Pelo
p'R poR T M
Po— Vv
T 0,50
— Nhiét d¢ t6i thiéu bang: T, = 90—;’\/' =318,09K
Po— V2
38 | pg chénh nhit d¢ t6i thidu dé khinh khi cAu c6 thé roi khoi mat dat la:
AT =T-T, =318,00— 292, 23 = 25,86K 0,25
Do chénh léch ap suat ciia khong khi ¢ d6 cao z va z+dz 1a dp = —pgdz
. d
Két hop vdi phuong trinh trang thai pV = m RT -»p= b ta duogc ®__n dz (3) 0,25
1) RT p RT
A 2 : 7
Ap suat p va mat do khong khi ¢ cuing mdt do cao tuan theo phuong trinh p=Ap’ vdi v = 3 0,25




Noi dung

Pieém

— pV" =const, két hop v6i phuong trinh trang thai ta duge: pT* =const
BN LY
p y-1T
y dT

Tir (3) va () ta co: 30— M9 4, g7 Y1,
v-1T RT v

Y
1—

y-1pg,

Tich phan hai vé véi chu y khi z=0thi T=T,tadugc T=T,- A
Y

RT, v
ng y-1

Piéu kién T >0 dén t6i d6 cao cuc dai cua cot khong khi 1a Zyax =

0,25

S RT o Th

wpp, Tp

v 1y
mat khac p, T, =pT"" — Po _ [l] '
p

Y Y
1—

-

Y

>—=—|=| =|=
e TolTh To

— Khéi lwong riéng cua khong khi thay dbi theo do cao nhu sau:

oo o]

0,25

fXZp(Z)dZ
Trong tdm cta cot khong khi z¢ =
I p(z)dz
0
T Ty 2y-1

e Po ¥—1 o5 Po (y_l)z 1 RTyy
p(z)dz= T Z{ s zp(z)dz=—"2.—F—z1 5z . =— "0
e S | () g Y@= g(2-)u

1
z Max Max

0,25

3.b

Nhiét do va mat do khong khi tai trong tam cta ¢t khong khi:
- — RT, T T,
T, -7, Y, g _rHlwg T, vl g Y
Y Rug(Zy—l) 2y-1 2y-1

T, =

YRT, . .

1

7 | ug(Zy-l) y-1 P y 1
=p,.|1-—S5 =p,.|l1-——— 2 |=p,|1-—— —>p.=p,.| —
Pe po[ 7 } Po RT, v Po 2y-1 Pc =Po 2v-1

Max
ng y-1
Thay s6 dugc Py, = 0.656 kg/m®.
Mat d6 khong khi t6i da & trong khinh khi cAu: piyy,, = P —300/3000 = 0.556kg / m®.

0,25

Do chénh nhiét d¢ tai trong tam cot khi:
T 292, 23.1.(0, 656 —0,556)
AT = Pele “T, = 9

pkkMax 0’556 ‘
Day 1a d§ chénh nhiét d6 toi thi€u can thiét d€ khinh khi cau c6 thé dat téi dd cao cua trong

=40.88K

0,25




Noi dung

Pieém

tam cOt khong khi khi quyén.

Céu III (4,0 diém)

Trong h¢ toa do tru B= (0,0,B), E= (E,0,0) va gia st ¢ thoi diém t electron ¢6 toa do

R=(r,0,z) thi van téc cia vat la V=(i,r6,z) va gia tbc cia vat la
é:(f—réz,li(rzé),z}
r dt

Theo dinh luat 2 Newton: ma =F. + IEB =—eE—eVxB

0,50

F =—e(-E+v,B, -V,B,) = —e(-E +r0B)
Céc thanh phan cua lyc trong hé toa do trula F, =—e(0+v,B, —v,B,) =eiB
F,=—eO+vB,-v,B,)=0

0,50

Thay cac thanh phan ctia gia toc vao, ta thu duoc mot hé 3 phuong trinh vi phan:
o102 =— S (CE+Br) (1)
m
d 2~ e o
—(r'e)=—Brr 2
0= )
2=0 (3)

0,50

Tir phuong trinh (3) cung vé6i diéu kién dau (van toc ban dau cua electron birc xa nhiét coi
bang 0) ta suy ra z=h.s, c6 nghia 1a electron bj birc xa nhiét tai mot diém Z, s€ chi chuyén

dong trén mit phang z =z,. Tir (2) suyra r’6= %ﬁ r’+C (4)
m

0,25

Tait=0,r=0,suyraC=0va p1eB (5)
2m
, A X Y S S S A leB
Tich phan phuong trinh nay va dé y dén diéu kién ban dau, ta dugc: 6 = > —t (6)
m

0,25

Thay (5) vao (1), bién d6i khong khé lam ta thu duoc phwong trinh:
2p2
1e’B ( 4mE]:0 @)

S| 2
4 m eB
Bing cach dit bién thich hop, nghiém tong quat cta (7) 1a:
_ 4mE +Acos(£§t +(pj (8)
2 m

r B?

0,50

Tt diéu kién ban dau, t=0,r=0, V,=f=0 ta chon ¢=0 cho gon va tim duoc
4mE 4mE 8mE . ,0

. Tur(6) va (8) suyra r(0) = sin® = 9

52 (6) va (8) suy ra r(6) o7 ol (9)

bay chinh la phuong trinh quy dao cta electron trong hé toa do cuc (r,0).

A=-

(1-cosb) =

0,50

T (5), (8) va (9) suy ra hai thanh phﬁn van toc cua electron trong mat phang cuc 1a
vV, == 4mE Esin [Eﬁt] = 2—Esin 0; v, =10 = 2—E(l—cose)
eB® 2m 2m B B

0,50

Do 16n cua van toc dai cia electron ¢ thoi diém t:

V=V +V] :ZEE\/sin29+(1—cose)2 :%sing‘:% sini—Bt
m

0,50

Cau IV (4,0 diém)




Cau N¢i dung Pi¢m
1. Thau kinh hoi ty dat ¢ chinh gilra 6ng, thau kinh phan
ki ddt & dau dng phia ngoai cira s& cho thi truong 16n
nhat do tan dung dugc do rong thi truong 16n cua thau
Kinh phan ki. 0,50
< , X 1A O,Mf,
M la anh cua M2 qua thau kinh h¢itu: O,M=1,5cm —->0O,M,=——"D"-=—-6.cm
02M - fH 0’50
M 1a anh ctia M qua thau kinh phan ki: O,M, =1,5—(-6)=7,5cm
—->0O,M, = OM, T __15 cm=-0,46875 cm
oM, —f, 32
LPQ_OM, 75 Lo L0 OM, o 75 7575 oo
PQ, OM, 6 Oo,M, 6 8 8 :
Goc md thi trudng cia Mat than 1a B thi tan (Ej _OR 7576, B=90°
2) OM, 15/32
2. So d6 tao anh cua mot vat qua Mit than
AB—2— AB,— 5 A,B, %25
Nguoi c6 mit t6t khi quan sat ma mét khong diéu tiét thi anh A,B, 6 vo cung
0,25
—->d,=—o—>d,=f,=2cm
[ —_ dllfK
—-d,=1-d,=1,5-2=-0,5cm —>d, =— =0 025
d 1 fK ’
O s 1s fo 1
SO boi giackhidola G=——==. 0.25
f, 4 :
So d6 tao anh ctia mot vat qua Mt than ABﬁl—>AlB1 ﬁ2—>AZB2
Ngudi & trong nha nhin duge vat AB & bén ngoai gin cira nhat cach ctrad, thi anh cta
3. S . , 0,25
AB qua Mat than A,B, trung vao diém cyc cén ctia mat
d,=—(0C,—-1,5=-18,5cm.
—d, = dypf, _74 cm ~1805 cm
d,-f, 41
74 25 0,50
—d,=1-d,=15-— cm=—-—~-0,305 cm
41 82
Sd, =T 24 7g¢m
d,-f, 32 0,50
Vay nguoi ¢ trong nha nhin qua Mat than thiy dugc vat gan nhat cach cira d, =0,78 cm.
Két hop vai cau 2, qua Mat than ngudi s& thay duoc cac vat cach cira tir 0,78 cm dénoo. 0,25

Ciu V (4,0 diém)




Noi dung

Pieém

Goi N,; va N, tuong ting 1a s6 hat nhan A tai thoi diém t = 0 va thoi diém t. Theo dinh luat
phong xa ta c6 N,=N,.e™ (1)

L S6 hat nhan A phan ri sau khoang thoi gian t ciing 1a s6 xung p ma may dém duoc va bang: 0.25

n=N,-N,=N_,(1-e™)
2 n, l-e’: 1-e™u
Theo gia thiet ta cd n,=N,o(1-e™), n,=N,j(1-e™) Va 2="——==—_—=2334 | 0,25
n, l-e™ 1l-e™
Dit e ™ =x, phuong trinh trén tr¢ thanh 2,334.(1-x) =1-x° 025
—2,334(1-x) = (1-X)(1+X+Xx?) . Loai nghiém x=1va x <0 taduoc x=0,759. ’
Ttr d6 tinh duoc hang s6 phong xa A 1a A =— Inx __In(0,759) ~1,6.10°%s" 0.25
t, 48.3600 ’

Goi N va Nc tuong tng 13 s6 hat nhan B va C tai thoi diém t.
Phuong trinh cho N thu dugc nhu sau: so hat nhan A bi phan ra sau thoi gian vo cung bé

5 dt bang s6 hat nhan B dugc siflh ra va bang XN Adt. Tfong khi d6 s6 hat nhan B bi phan ra 0.50
trong thoi gian dtla ANgdt. Bién thién toan phan cta so hat nhan B la ’
dNg =AN,dt —AN dt — d('j\ltB =AM, ANy =MN,—-N;) (2)
Két hop (1) va (2) ta dugc % +ANg =AN, e ™ (3) 0,50
Thay ‘NB =(p+ t.q? e™ vao phuong trinh (3) va dong nhat hai vé ta duoc q = AN, 050
Vi dieu kién ban dau: tai t=0thi N; =0, tim dugc p=0. ’
S6 hat nhan B tai thoi diém t 1a Ny = AN te™ (4)
Thay s6 voi A=1,6.10°s™", N,; =2.10"va t, =144 h ta dugc s6 hat nhan B tai thoi diém | 0,50
t,=144 h1a N, = (1,6.10°°).2.10'(144.3600).& 010" 143500 + 7 24 1017
Phuong trinh cho N..: s6 hat nhan B bi phan ra trong thoi gian dt cling bang sb hat nhan

> C dugc sinh ra, nén dN, =AN.dt (4) 0.25
Thay biéu thirc tim dugc ciia Ny & (3) vao (4) ta duge: Ng = Ny (1-e™) = AN, te™
(C6 thé 1i lugn s6 hat nhan C tai thoi diém t bang s6 hat nhan A bj phan ra tai thoi diém t | 0:29
trur di sO hat nhan B tai thoi diém t)
Thay s tinh duge: A=1,6.10°s™", N,, =2.10" va t, =144 h ta dugc
N, =2.10" (1— g (161071443600 ) —(1,6.107°).(2.10%).(144.3600).e 4610 1443500 0,25
N, =11,27.10" -7,24.10"" = 4,03.10"
S6 hat asau 144 h la N, = N =4,03.10" 0,25




