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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. Can bd cham thi khéng quy tron diém bai thi.

IL. Pap 4n - thang diém

Cau Noi dung piém

Cau | (4,0 diém)

l.a | - Xéttruong hop R <H, hai vat ro1 nhau sau khi vat M di dugc quang duong R, m di

dugc doan duong |. Dé dang chirng minh dugc moi lién hé van toc cia M 1a v; va van

A N -3 . . \
toc ciia m 1 v, theo biéu thirc v, cosa=v,sina = —+=tana.

V2
véi a la nira gée ¢ dinh cua hinh nén. 0,50
Bao toan co nang: %mvf + 2.% mv; = mgR
2
vf(1+2%j=2gR 2 - 20R1AN o
tan” o 2+tan” a

- Truong hgp R>H, hai vat ro1 nhau sau khi vat M di dugc quang duong H va vat do di

~ \ s , . A
dugc quang duong H/tana, tuong tu y trén ta ¢ v, CoOSa =V, Sina = — =tana

V2
lmvf+2.£mv§ =mgH 0:25
2 2
2
V2 (1+2L2j= 2gH = vz = 2gHan o
tan® a 2+tan‘ a
1b e, : Vv, . S
Tuong tu y trén, tinh dugc: v, cose =V, sing = —=tan¢. Trong d6 ¢ la ntra goc
V2
hop tdm cua vat M va hai diém tiép xtc véi vat m.
Béo toan nang lugng:
%va+2%mv§ =MgR (1-cos o) 050

1
v [1+2 =2gR (1-cos
1( tanchj 9R( ?)

e 2gR (1-coso)tan® ¢ V2o 29R (1-cos )
! 2+tan? @ 2 2+tane

Khi vat M chua ro1 khoi vat do, vat do chiu tac dung cua lyc nén tir vat M nén tiép tuc

tang toc. Khi luc nén bang 0, gia tdc cua vat dd bang 0, v, dat gia tri cuc dai.




Noi dung

Piém

bi khao sat sy phu thudc cua v, theo X = cose:

2r X =X)
1+cos® ¢ 1+ X?

(2X-3X?)(1+X?)-(X* - X*)2X
(1+X2)

v 29R (1-cos¢)cos’ ¢ _

2

= 2v,.dv, =29R

V, dat gia tri cuc dai <> cos® p+3cosp—2=0

0,50

= c0s ¢, =0,596.
¢, la goc gia tri cua goc ¢ khi vat M bét dau roi hai vat da.

1—cos’ @,

Tdc d¢ cua vat M: vZ = 2gR -
1+cos® @,

(1-cos g, )~ 0,384gR

Vat M con cach mit dat: h=H-R (1— coS (po)

0,25

* Bién luan:

- Néu H<R(1-cos@, )~ 0,404R thi vat M cham dat truéc khi roi cac vat d&, luc cham
dat goc ¢ thoamin H=R(1-cosp) = coso =1—g .

Van toc ngay truée khi cham dét xac dinh theo dinh ludt bao toan ning luong va lién hé
1-cos®
1+cos® ¢

:>v—\/2 (2R —H)H?
VYR HZ_2RH

van toc: v =2gR (1-cosg)

0,50

-Néu H >R (1-cos¢, ) ~0,404R thi sau khi roi, vt M chuyén dong roi tu do:

V, =4V +2gh :\/ZgH(l—O,legj

0,50

Ta co: Vat M chuyén dong déu khi d6 cao khdi tdm cua vat
khong thay doi. Lic vat ¢ sat O, d6 cao cta khéi tdm so véi
O 1a R. Liic vat & vi tri khe co bé rong 21, khéi tim & ngang
mat phéng OPQ. Khi di tur I dén T, trong tdm bi ha Xuéng
mot doan IH - R. Vit giéng nhu truot trén mat nghiéng co6
gbc nghiéng thoa man:
tanoc'=mztany— R :siny—tana.tanﬁ
OH l.cotB.cosy CoSy

Vit chuyén dong déu lic:
. R
tanoc'=0:>smy:TtanB= tano.tan

vo1 o la ntra goc & dinh cua hinh nén.

1,00
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Cau Il (4,0 diém)

Tir d6 thi duong 12 ta d& dang 1ap dwoc phuong trinh duong thang di qua 12
P vi3p (1)
2V, 2

P=—

Tt phuong trinh trang thai cho 1 mol khi:

Vv ®)
Tu (1) va (2) rat ra:
P 3

RT=——2 V24 pV+ (3)
v, 2° 'V

0,50

Nhi¢t do cuc dai cua khi trong qua trinh 12 dugc xac dinh tir phuong trinh (3): nhiét do
cyc dai khi V = 1,49643V, (Nghiém cua phwong trinh 80V°—-3V2+10° =0, liy
nghiém trong khoang [ Vo, 2Vo])

T .« =680,108K

0,25

Lay vi phan loga phuong trinh doan nhiét TV®'® =const ta thu dugc
d_T+id_V:O:>m:—CVdT (4)
T C, V \Y

Mat khac trong qua trinh doan nhiét ta c6: dQ=dU+PdV =0=dU=-PdV. Thay P
tir phuong trinh trang thai
nRTdV n%a

RV )

dU =—PdV =—

0,50

két hop véi phuong trinh (4) ta thu dugc:

2 2

du=nC, dT+ 2av = d( nC T—VJ hay U=nC, T - va hay o —a.

0,25

Ta xét qua trinh 12, 4p dung nguyén li I trong qua trinh nay ta thu dugc
6y /2 3
do = 1,5+1], 05102V 2,4V ny
\
dQ =0 khi V¢ = 1,74869 V,.

0,50

Nhiét lugng khi nhan duoc trong qua trinh din theo qué trinh 12 tir V = Vo dén V=V¢ la

Ve
o = j dQ =4193,05J.
VO
Trong qua trinh nén dang tich 23, Cp>0, dT<0 nén dQ <0, trong qua trinh nay hé téa
nhiét. Trong qua trinh ting 4p dang tich 31 hé nhan nhiét. Nhiét lugng hé nhan dugc
trong qua trinh nay la
Q, =C, (T1 —T3) =6250J.
Nhiét luong téng cong ma khi nhan dugc trong cé chu trinh 1231 1a:
Q=0Q,. +Q, =10443,5].

0,50
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Cong ma luong khi sinh ra khi thyc hi€én mot chu trinh 1231 chinh bé‘mg dién tich hinh
tam giac 1231 trén gian do PV, tir d6

A :%(po_%)(zvo -V,) :%Pov0 =1250J.

Hiéu suit cta chu trinh: H = g=11,9692 %

0,50

D4i v6i tac nhan 1a khi 1i twdong nhiét trong qua trinh 12:

do="2R 4PV pav=2vdr+ Lpav,

w2 mp 2 2

i

thé P tir cong thirc (1) ta dugc
Fo V+§PO)+Z(—
v, 22
R RV VAL RV V=T

4V, 4V, 4

(2, 21 gy
4V, 4

P vi3pyav

5
dQ =2 Vvd(-
Q=7 vl 2V, 2

D@ thay dQ = 0 khi V¢ = 1,75V, va ch y trong qua trinh dan tir trang thai 1 dén trang
thai 2 thi dv>0.

0,50

Do d6 trong qué trinh din theo qua trinh 12 tir V = Vo dén V=V thi hé khi nhan nhiét
(dQ>0) va trong qua trinh tiép theo tir V=V dén V = 2V, hé khi téa nhiét. Nhiét luong
khi nhan dugc trong qua trinh dan theo qua trinh 12 tir V = Vo dén V=V¢ la

V,
¢ 27
=1dQ=—P)\V,.
Quc V{Q 5 PV

Trong qua trinh nén déng ap 23 hé toa nhiét, dé dang tim duoc nhiét do tai trang thai 3
tir phwong trinh trang thai: T3 = 0,5T;. Trong qua trinh ting ap dang tich 31 hé nhan
nhi¢t. Nhiét lugng hé nhan dugc trong qué trinh nay la

5

m om
Q31 = _Cv (Tl_Ts) = RTl = POVO :
1) 4 u 4
Nhiét luong téng cong ma khi nhan dugc trong ca chu trinh 1231 la:

67
Q:QlC +Q31 :ﬁpovo-

Cong ma lugng khi sinh ra khi thuc hién mot chu trinh 1231 chinh bﬁ“mg dién tich hinh
tam giac 1231 trén gian d6 PV, tir d6

1 R 1
AZE(PO—?O)(ZVO _Vo):ZPoVo-

Hiéu suit cua chu trinh: H = g = 6% ~11,9403%.

0,50




Cau Noi dung Piém
Cau 111 (4,0 diém)
1. | Do tac dung cua tur truong, quy dao cua vat la cac nira
dudng tron nhu trén hinh vé:
Trong tur truong gl duong kinh quy dao va chu ky
chuyén dong cua vat 1a:
2Mv 27M
d=—-T-= (1)
qB, aB,
Trong tur trudng BT duong kinh quy dao va chu ky 100
chuyén dong cua vat la: 7
2Mv 27M
d=—T,= 2)
B, B,
Nhu vay thoi gian vat di hét 1 vong trong hai tir truong
la:
To ﬂ(i+i] @)
g (B B,
Sau thoi gian rat dai, co thé coi gan dung vat di duoc N rat 16n vong trong hai tir
truong.
2Mv,( 1 1
o 1,00
. N(d,-d) q \B B,) 2v, B,-B, 2 k-1 y
NT nM(l 1] n B,+B, mk+1 °
q\B B,
2. | Quy dao cua hai vat s€ giao nhau tai A nhu hinh vé. Goi Oy, y
0, lan luot 14 tdm quy dao tron ciia hai vat trong ving tir i
truong Bi; Ry va R; 1a ban kinh quy dao cua cac vat trong O,
cac vung tir truong. Do cac vat dugce bian vao trong tir trudng B
v6i cac dong luong bang nhau nén ban kinh quy dao cia 050
chiing trong cac vung tr truong 1a nhu nhau: R
01A = 0,A = AO,0 = A0,0 = ¢ % X
2
Thoi gian vat thir nhat chuyén dong dén A 1a: t, = iT1 = oM
2n qB,
Thoi gian vat thir hai chuyén dong dén A 1a:
tZZL (PT' —m+@ 0’50

+—T' =
2 2n qB, qB,
v6i T'y va T' 1a chu ky chuyén dong ctia vat thir hai trong cac ving tir truong;
T = 2mm T = 2mm
9B, aB,
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Piém

Cac vat mat thoi gian nhu nhau: t; = tp = At

suy ra: (PMznm+(Pm:m=L *)
qu qBZ qu M (P+7

0,25

Ta con c6: AABO ~ AO AB= AB 2R ’ ’ \/7 23|n—
1

2arcsin ‘/
E+ 2arcsin ,/i
k 2k

. 1 m
= ¢ = 2arcsin,|—, thay vao (*), ta dugc: — =
¢ ‘/2k y vao (*) M

0,75

Cau IV (4,0 diém)

Dua vao quy tic luong tir hoa

h nh
L.=myvr =n—->V =
2n 2nm,r,

1)
va dinh luat hai Newton cho chuyén dong tron cia electron:

m,v: kzZe?

o @)

n n

RUt v, tir (1) thay vao (2) ta tinh dugc:
2

fh = ”2-% n” 2

4nZem Kk z
h2

" 4rPe’m K

(3)

=0,53.10"m (3a)

12 quy dao Bohr thtr nhat cho nguyén tir Hydro.

0,75

Ning luong chuyén dong cua electron trén quy dao n:

£ _ m,v. kze’  kze* 7 2n’e'mk’
"2 r 2r n>  h?

n n

0,25

Ban kinh quy dao n = 2, vén toc, chu ky chuyén dong cta electron trén quy dao d6 bang
r,=4a=4.0,53.10"°=2,12.10""m

oh 6,62607.10™

= — —-=1,00215.10°m /s
2nm,4a  4.3,14.9,1094.10°.0,53.10

V, =

6
o=z =M =5,15.10"rad / s
r, 21210

S6 vong quay tong cong trong thoi gian t=107s 1a
ot 5,15.10°.10°°

N=2 22222 =7 £8,2.10° vong
2n  6,2832

0,50

Tan sb va budc song birc xa dién tir khi electron chuyén tir trang thai E,_ vé trang thai

E,. duoc tinh bang cong thirc:




Cau Noi dung Piém
22,412
A N R 2 EE N ERE
Aom h - h°c m° n m n
2,.41,2 0,50
R=m, 22K _109738.10" m*
h°c
13 biéu thirc va gia tri 1y thuyét ctia hing s Rydberg.
4.a | Trong biéu thirc 1y thuyét ctia hang s6 Rydberg, chung ta thay khdi lugng me bang khoi
luong rat gon
m.M m, .
- m m*’( __j 0,50
m+M . M ,
M
\ me
Hay la Ry =R(1_Vj
Cho Hydro m,, =1836m,, nén
7 1 4 " 0,25
R, =109738.10"| 1-—— |m~ =1,09678.10"m
1836
4.b | Cho Heli m,,, =7298,33m,, nén:
7 1 -1 7 -1 025
R,.=109738.10"| 1- - m—=1,09723.10'm
4.c 2 2
Ta co: E=R[Z—2—Z—2j
A m- n
voi Ry, = o va Z, =1,Z,, =2 nén biéu thirc trong ngodc cho Hydro va cho Heli
1+—2
M
déu bang 5/36 va hiéu cta cac budc song duge xac dinh tir hiu cac hang s6 Rydberg. 050
Lay vi phan 2 vé
P
A 36
hay —dkzikzdR _ R
36 i R2
36
Tir d6 gia tri gan dung cua hiéu cac budc song
— -3 [o]
| AN |=Ay — Ay ® iKZAR = RHse Ru _ 5 0,00044.10 ~2,63A 0,50
36 O R 2(1,09678.10°)?
36 36
Cau V (4,0 diém)
1. | Theo dinh Iy vé dong ning: eU= W,
Nang lugng € cua photon téi thod man: 0.75
e="C W, —eUss="C —eU— U= <10V
}\’ }\‘min e>\’min




Cau Noi dung Piém
2.a | Goi A va \' 1an luot 1a budc song cua cac photon tGi va photon tan xa.
Ky hiéu E va pe lan luot 13 ning luong toan phan va xung luong (dong luong) cua
electron trudc va cham, Eg = mec? 1a nang lugng nghi cia electron. Theo dinh luét bao
toan nang lugng va xung lugng ta co:
E+E=mec2+%—>E=Eo+s’—s 1) 0,75
_ h. . +f3h
sinpg=—sinf=—-— 2
P sin¢ = >3 )
p, COS +Dcose—p Ccos +L—— 3)
AR AY AT
khtr ¢ tir cac phuong trinh trén ta co
p2 Sinz = ﬁ pzcc)s2 - (D_L]Z RN p2 = (D_sz ﬁ
R TS VT ARG VURPTY 7Y
Suy ra
1 1 1 e’ +¢e'% —gg'
2 _h2| _— e I
pe - h (7\’2 + }\‘!2 }\,}\,’j C2 (4) 0,75
Mat khac, tir cong thirc nang xung lugng Einstain(E = p’c’+ méc“), ta c6 (Ap dung
1))
0 E-E2 (E,+¢'-€) —Ef &+’ —2e'e—2E,e+2E. ©)
e C2 CZ C2
T (4) va (5):
2 12 ' 12 2 le '
e +e : gg’ g +e —2¢ : 2E e+ 2E ¢ 28 - 2E,e—¢'s
C C
Hay: 0,75
1—£=L%AK=K—X'=L—>K'=K—L (6)
e ¢ 2E, 2m.c 2m.c
Thay A = 0,125nm ta tinh dugc A' = 0,1238nm.
2.b | Theo cong thirc tinh budc song de Broglie, ta co:
A= o__fC = ~0,1244nm 1,00
Pe \/82+8'2—88’ \/1 1 1
7+ 2 ’
AT AT AL




