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I. Hr6ng din chung

1. Can bd chidm thi chAm ding nhu dap an - thang diém cua Bo Gido duc va Dao tao.

2. Néu c6 cau nao, ¥ nao ma thi sinh c¢6 cach tra 101 khac so voi dap an nhung van ding thi van cho
diém t6i da cua cu, y d6 theo thang diém.

3. Cén bd cham thi khdng quy tron diém thanh phan, cua timg cau, diém cta bai thi.

I1. Pap 4n - thang diém

Cau Noi dung Pi¢m
Cau I (4,5 diém)
1 | Goi goc hop boi dudng nbi tim 010; so0 v6i phuong dung 12 0. Khi 6=0 gia thiét
01A0,B cung nam trén duong thang dimg 0,50

Khi chuyén dong lan khong truot ta c6 3r0=re (1)

Xét phuong trinh lién quan dén qué cau nho ta co

M3rd = Mgsin 8 —f,., (2) v6i fns 14 lyc ma sét g | 025
\ 4

2
lp="F r :gmrzqa 3) 0.5
Rt fs tir (3) thay vao (2) ta c6 m3r@=mgsin e_g mré (4) -

A .. 5gsin0
Tir (1) ¢6 3rd = rip thay vao (4) c6 6= 921r

: -
§_59sin® _1d6° ., 10gcosb .
2r 2 do o
KhiG=0 tai 0=0= C=229
21r

. - . _ 0,50
Do do 67 — _ 109€0s0 10g lOg(l cose) e de \/10g(1 cos6) _ \/209 .0

sin—
21r 21r

21r 2
@: @9 9 _[ 209 dt— 209 t:>e 4arctan e‘/7
dt 21r O sm \} 21r \/ 21r

2. | Hai qua cau roi tir 6 cao h-2r do tAm qua cau 16n cach mat dat 1a h. Van toc nay 1én
clia qua cdu 16n ngay tai thoi diém vira cham dat 1a v, =/2g(h—2r) con qua cdu nho | 0,25
di xubng véi van toc 1 v, = v, = v =4/2g(h - 2r)

Do khéi tam hai qua cau khéng ném trén duong thang dimg nén xay ra qua trinh va

cham hai chleu Sau va cham quéa ciu nho s€ ndy sang phia phai voi téc d6 khong doi | 0,50
con qua cau 16n ndy sang phia trai. Van toc cac qua cau 1a Vv, Va v,

Chon hé qui chiéu nhu hinh v&, truc Ox huéng tir 010,.
Iinh Vz'.ill téc 0’50
Ap dung dinh luat bdo toan dong lugng va dong nang sau va cham (dong lugng theo
phuong Oy khong thay d6i):




Cau N¢i dung Piém
—M,VCcos0+m,vcos0=m,v,, —m,v,,
In (Vi +Vvi )+lm (V3 +V3 )—lm (Vi +Vi )+lm (vi+vyy)
2 1 1x ly 2 2 2X 2y | — 2 1 1x ly 2 2 2X 2y
7vcosO=v', —8v',,
V2 +8v2 =v? +v’sin®0+8v7? +8v’sin’0
v, = %(v'lx—7vcose)
9vicos’O=Vv"? +8v7 y
1
v, ==(v',—7vcoso
o =5 (Vi ) 0,50
72v? cos® 0 =8v2 + (V' — 7vcos6)’
9v* —14vcosOv', —23v’cos’0=0
V', = §vcose;v'ly =V,, =Vsino;
- 529 :
v, =,V +Vv? =./2g(h-2r),[|——cos’0+sin’0
1 \/ 1x 1y \/ g( )\/ 81
Tinh dd cao cwe dai: Zax 12 d0 cao cuc dai tinh tir gdc toa dd
1 .2
—m,V; +m,g3rcos0 =m,gZ
2 1%z 1g 1g max 0’50
, o 23c0s” 0 —-9sin’ 0
V, =V, C0sO-Vv' sinf= 9 v
1 23c0s? 0—9sin20 )
Z, 1 =3r€0s0+—V: =3rcosf+(h-2r)
29 9
, 0,25
2 ta2
= h . =2r+3rcosf+(h - Zr)(23cos 69 Ssin GJ
Cau II (3,5 diém)
1. | Goi &p suat hoi nudc béo hoa ¢ nhiét d6 da cho 1a po, ap suét riéng phan cua khong khi
va hoi nudc & trang thai dau va trang thai cudi lan luwot 13 prki, Phnt,Pkkz2, Pnz. Theo bai | 0,50
ra ta co: Py = P + Phn1=Pia+0,8po.
Theo bai ra hoi nuéc va khong khi tuan theo phuong trinh trang thai khi li twong ma
P1V1 16n hon P>V; nén trong trang thai cudi cung mot phan hoi nudc dé ngung tu va ap
suat cia hoi nudc & trang thai cudi chinh bang 4p suat hoi bdo hoa & nhiét do dang xét, | 0,50
Phn2 = Po- .
Vi vay d6 am cta khong khi ¢ trang thai cuoi 1a phna/po = 100%.
Ap suat khong khi & trang thai dau va ap suat hoi nudc bido hoa duoc xac dinh tir
phuong trinh:
Py +0.8p, =100 0.50
50 = p, = 3,92kPa, p,,, = 96,9kPa. ’
m Py + P, =200
Tir bang ap suat hoi nudc bio hoa co thé lay gan diing nhiét do cua hé 1a 302K.
Tir d6 tinh dwoc khdi lugng khong khi trong binh: m e = M p‘l‘:;—l_l_vl ~ 55,97¢. 0.50
2. | Cong ma khi tac dung 1én pit-tong gdm cong cua khong khi va cong cua hoi nude (chia | 0,75




Noi dung

Pieém

thanh hai giai doan):

A =Dy, ViIn (%j +0,8p,V,.In (01\8/\/1 j +Py(V,-0,8V;)=-3,51 kJ

1 1

Trong qué trinh nén trén hdn hop nudc va hoi nudce téa nhiét. Nhiét luong nay gom
nhiét luong toa ra khi nén hoi nudc & do am 80% dén khi bao hoa va nhiét luong hoi
nudc bao hoa toa ra khi ngung tu:

0,8p,V,

Khéi lwong nude toan phan: m S=U ~1,1259.

Khdi luong hoi nudce & trang thai cudi: m D=L, pl;—\'I{z ~0,695g .

0,50

Vay khdi luong nudce dang 1ong ¢ trang thai cudi Am = m, —m, =0,43g

0,8V,
Q=O,8pOV1.In( o

1

j— L.Am =-1,003 kJ.

0,25

Céau 111 (4,0 diém)

Vi électron c6 thé quay tron déu véi toc dd goc wo dudi tac dung cia luc tinh dién nén
luc hut tinh dién dong vai tro lyc hudng tdm cho chuyén dong nay
2

F=eE=molr =E="2%r (véie=Q=-q=16.10"C)
e

0,50

Do dién tich phan bd doi xung cau nén cuong do dién truong E c6 tai bé mat cia qua
cau ban kinh r dugc xac dinh nho dinh luat Gauss

4me,mor’
Ednr’ = % = Q, =Eg 4nr’ = %
0

0,25

Véi Q, 1a tong dién tich bén trong mat cau ban kinh r. Mat do dién tich trung binh bén

2
trong mat cau nay 1a P, = 4Qr _ 3g M, (1)
€

—qur®

Nhu vay mat d6 trung binh nay khong phu thudc vao r chimg to dién tich dugce phan bd

QR 3e (2)

iani 4TCR3

3

déu bén trong qua cau nguyén tir nay voi p, =

0,50

3g,mw; e e \/ ke’
Tur (1) va (2) co p=—""= = o, = =
HVAR)eo p== =R = ™ \/4n80mR3 mR?

Ap dung s6 w, =1,59.10"(rad /s)

0,25

D& nhan ra rang, luc qua cau tac dung vao électron c6 dang cua luc kéo vé trong dao
dong diéu hoa. Vi vay €lectron s€ dao dong di€u hoa trong qua cau vai toc do goc dung
bang mg va chu ky dao dong ding bang chu ky quay cua électron.

0,50

Khi qua cau di c6 ban kinh r, cong dé “dap thém” mot dién tich 1am ban kinh cua nod
tang thém mat luong dr, bang do tang thé nang cla qua cau:

. kQ.dQ, kpgnfsp“ﬂfzdf  16kn?piridr

o r B 3

_ 16kn’p’ Tr4 dr < 16kn’p°R® _ 3kQ* _ ke’
3 5R SR

dw,

=W

0,50

0
Bang cach lam tuong ty, ta c6 thé c6 biéu thuc cua thé nang hap dan ctua qua cau

0,25




Noi dung

Pieém

_ 3GM?
5R

W, =

Ap dung bang sb W =1, 38.10°(J) =8,63¢eV, W, =1, 12.10*(J)
Co W, /W, =1,24.10*(J) hay We<<WEe.Tir két qua trén ta c6 thé thay vai tro cia luc
hap dan khéng dang ké so voi luc dién cua bai toan nay va co thé bo qua dugc.

0,25

Ning lugng do stc cang bé mat tao ra W, = c.4nR?

0,25

2
Tong ning lugng cua qua cau W = W, + W, + W, = 4noR? + 32—2

0,50

Trang thai can bﬁng dat duoc khi W dat gia tri nho nhét. Cho dao ham W theo R béng 0

\ /3k 2 3kQ?
roi giai phuong trinh ta dugec R =3 Q =>o= Q z=55N/m
40nc 407R

0,25

Cau IV (4,0 diém)

*Tinh 0,0::

So d6 tao anh: AB —2> AB, —% > A B, —% > AB,
d d d, d; d; ds

Ngam chimg & OCy, ta c6: d; = -OC,, =-50cm.

0,25

Tir cac cong thie ddi voi thau kinh chung ta tinh duoc:
ds=50/51cm; d;, = 0,0, —d, =52/51cm; d;=-156/101cm;

0,25

0,0, =d; +d, = 19,5lcm —d; =400/19cm — d; =400 cm.

0,50

* Tinh d6 boi giac: T Az
As 04 Afo,

Goc trong doan AB khi khong dung Oi
ong ngam oy la goc trong doan AB

AB AB B2

AO,+0,0,+0,0, 42151

tir diém Oj, ta cO: tan o,y =

0,25

a la goc trong anh cudi cung qua hé quang hoc, ta co: B3V
AsB, _ A;B,
|d;|  OC,

fanao =

0,25

tana  A,B, 421,51
tano, AB 50

dlldIZd'S

1¥2+3

—8,43| k|

Do boi giac cua anh: G, =

G, =8,43|kk,k, |=8,43 =14,94 =15

0,50

Kich thudc cia thudc ma ngudi quan sat nhin thay qua kinh i

Goi D; 1a duong kinh cua mat vat kinh, D; = 3cm, ta dung ki hi¢u D; dé ki hi¢u cia mat
vat kinh Oy; Goi D 1a anh D; qua thau kinh Oy, tir cong thirc thau kinh tinh dwugc D,
nam cach O, mot doan 3,544cm va co duong kinh D'l =0,545 cm. Nhu vay, tat ca cac
cac tia sang di tur vat kinh Oy, khi tia 16 ra déu phai di qua anh nay. )

Goi M la vi tri dat mat, M trung vdi O3 va cach O, mdt khoang 2cm. Hai duong noi hai
diém & hai dau duong kinh D'1 véi M, cit mat thau kinh O, & hai diém cach nhau mot
khoang x (Hinh 4a), ta co:

x__ B 2 _0,545—2— ~0,706cm.
22 2.(3,544-2)

'3544-2 1544

0,50




Noi dung Piém

Nhan xét, x 16n hon duong kinh cua duong ria Oz (D2=0,7cm). Nhu vay, c6 thé coi gén
dang nhu toan bd chum tia sang chicu tir mat vat kinh O; dén mat thau kinh O, khi 16
ra s€ di vao mat nguodi quan sat.

Xét chﬁm’séng di tlr mat vat D,
kinh O, dén mat thau kinh O A D’
va dong quy tai di€m M, voi $T“~\,\ TM /,,,?l
diém M 1a anh coa diém M’ X, 0,50
qua Oz M’ lai la anh cua 0O, iL ————— - l “\}
diém M’ qua Op; M” céach D, D
O; mét khoang (Hinh 4b): il 3
Hinh 4a
19,51+3,544)20
O,M"= ( ) =151cm
(19,51+3,544)—-20
Th D,
A ‘
, A /\éﬂ?&g{z@l
v M O ™M M
\
Hinh 4b

Chum tia di tir mat thau kinh O, vao mat ¢ goc md ¢, 10n nhat kha di. Chum tia di tir
mit O; dén mat O, co géc mo @1, chum nay tao ra chum @,. Chum ¢; lai dugc tao boi
chim tia c6 dinh & M”’, chiéu déy trén mat vét kinh O;. Chum nay c6 goc m¢ ¢. Chum 0,50
(0] g101 han béi chum tir thudce chiéu dén ma co thé truyen qua ca Og, qua O, va di Vao
mat nguoi quan sat. Chi trong nhiing tia nam trong chum nay méi di duoc vao mat
nguoi quan sat, ta co:

tan 9 — L = E (1)

2 20,M" 151
Nhu vay chiim tia ¢ cit trén thudc mot doan thang ¢ chiéu dai y (Hinh 4b), ta co:
and-_Y __ Y _— (2)

2 2AM"  2(400-151) 498
Thay (1) vao (2) suy ra 'y = 5cm. Nguoi quan sat chi thdy mot doan thude dai Scm.

Goi O 1a quang tim ctia thu kinh thay thé thi kinh kép, ta co:
AB, A B,

;tan .
dy d,

tano d' 400

tana, =

G, = ——1- =15=>d,=140cm [
tana, d, 19d, 1 b 050
A A 2 )
0,0=d"+d, = 2% 1 40= 22 45cm ! 2 4o
19 04?5‘/‘”
_ |
:%:1136(;”]' !
—50+1,4 Bz




Noi dung

Pieém

Céu V (4,0 diém)

7 = d,
Tir biéu thirc dinh nghia cva lyc F= a(mu), m =

0,50

ta co IE:i M,

| +
t\/uz_\/ u’ uz ) e \e? dt

—— - 1=

c? c? ( czj

1,00

2a.

Trong trudng hop chuyén dong cia hat 1a dudng tron nim trong mit phing vudng goc
voi tur truong, luc Lorentz dong vai tro luc hudng tdm, nén van toc va gia toc cua hat

1] - au
vubng géc nhau (Hd—uzoj.Vi vay: F:mé+%mﬁzmé
dt (c?-u?)
. _di 1du?

Vi U—==——=0->|u|=const.
dt 2 dt

0,50

m

<\ r = B LA A r A < R 5 R
Twr d6 suyra m= == const. bat o, _9& la tan sO goc co dién cua chuyén
m

1-—
C2

dong cua hat dién tich khdi lugng m trong tir truong déu.
Phuong trinh cta dinh luat 2 Newton: md = qui A B.

0,50

Chiéu lén truc 0x va truc Oy (hat khong chuyén dong theo truc 0z):
X =gy, ¥=-0X
Tim nghiém hé phuong trinh bang cach dit x = Acos(ot+9); y = Bsin(wt +¢), ta thu
duoc hé phuong trinh cho A va B:
~-0’A = 0,0B
{—0)28 = 0y0A
Nhan 2 vé tuong (mg ctia 2 phuong trinh, ta rat ra: @ = Mg

0,50

Tinh theo gia tri 46 16n cac dai lugng

u® |di
F =quB;a, =—=|—
gBR .

R
m,C

7 u .
Néudit B=— va A=
C

0,25




Noi dung

Pieém

Tir cong thie Einstein E =mc? ta tinh dugc biéu thic cia dong ning:

1 gBR ) 0.25
K=E-E,=(m-m,)c* = —1 |m,c* =m,c? 14{ j -1
u? m,C
-
c
Néu B <<1, khai trién
2 2 2 2p2p 2 0,25
K=mc| |1+ gBR 11~ m,c” [ gBR _9 B°R
m,C 2 \ myc 2m,
A A \ < \ e A A N\ qB A A
Hat chuyén dong tron trong tir truong véi van toc dai V=R, og = m—; nén dong
0
2 0,25

< 1 myv- LA Y A < 2 g2
nang K = 2 m,m3R? = OT trung v&i cong thue tinh dong nang trong co hoc c6 dién!




