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Cau 1 (4 diém).

Mot vat nhé c6 khoi lwgng m dwgc budc vao dau mét sgi chi,
dau kia cda sgi chi dugc luén qua mét 16 nhé O trén mdt ban
nhin ndm ngang, kéo cing sgi chi va giit chit dau soi chi. Vo
Khoéng cach tir O t6i vat la 1. Truyén cho vat van téc vuong
goc vai sgi chi, vat chuyén dong tron déu trén mat ban vGi van O

toc V,. Tai t, =0, kéo nhe déu sgi chi qua 16. Sau thoi gian 7

sgi chi quay dugc goc 27 quanh O (hinh 1). Hinh 1

1. Tim dién tich quét dugc cta soi chi trong thoi gian 7.

2. Tim biéu thitc lwc cang cda soi chi theo khoang cach r tir O tGi vat.

3. Tim ti s6 gitta dong nang cua vat va toc do géc ® cua sgi chi.

Cau 2 (5 diém).

Trong vat li phan tit va nhiét hoc qua trinh politropic dwgc dinh nghia la qua trinh bién doi trong do6

0
nhiét dung mol cda chat khi C =d—$ khong doi.

1. Chitng minh rang phwong trinh lién hé giita ap suat P va thé tich V ctia mét lwgng khi 1i twdng nhat

P

G- C,

dinh trong qua trinh politropic thuan nghich la PV" = hang so, trong d6 N = ; nén goi la chi so6
politropic; C,,C,, la nhiét dung mol dang ap va dang tich.

2. Trong qué trinh politropic thuan nghich, mot lwgng khi li twdng nhan nhiét lwgng 10kJ va tang thé
tich Ién 10 lan, ap suat giam 8 lan. Tinh chi so politropic va do tang ndi nang cta khi.

C,
=— =14
Cho Y C

\%
Cau 3 (4 diém).
Mot sgi day dan thang, nhd, dai vo han tich dién déu mat do dién dai la A. Bao quanh sgi day la mot
16p dién moi hinh tru c6 ban kinh R, hang s6 dién méi ¢€,, bén ngoai 16p dién moi do la dién moi dong
nhat, chiém day khong gian v6i hang so dién moi €, .
1. Xac dinh cwong do dién treong tao badi soi day do tai diém cach sgi day lar.
2. Xac dinh mat do dién tich lién két v&i mat tiép xuc gitta hai 16p dién moi.
Cau 4 (3 diém).
Vat kinh ciia mgt may anh c6 tiéu cy f = 10 cm.
1. Mdy dugc hwéng dé chup anh ctia mot vat & rat xa. Tinh khoang cach tir phim dén vat kinh. Biét goc
trong vat la 3° xac dinh chiéu cao cta anh trén phim.
2. D€ thu dugce anh 16n hon, ngwoi ta thay vat kinh cia may anh bang mét 6ng kinh chup xa gom hai
thau kinh méng dong truc, cach nhau 12,5 cm. Kich thwdc la thau kinh hdi ty, kinh sau la thau kinh
phan ki. Khoang cach ti kinh sau dén phim 1a 10 cm. Anh thu dugc 16p gdp 6 1an anh khi khong ding
ong kinh chup xa. Xéc dinh tiéu cy ctia moi thau kinh.
Cau 5 (4 diém).
Hai ion c6 khoi lwgng va dién tich lan lwgt 1a m,,q, va m,,q, . Dién tich cta hai ion trai dau nhau. Hai

ion dugc gilt cach nhau mot doan ' Tait=0 chiing dwgc tha ra khong van toc ban dau. Bo qua tac
dung cta trong luc.



1. Sau bao 1au ké tw Itc tha ra hai ion sé gdp nhau?

2. Tim khoang cach ", gitra hai ion dé khi tha khong van toc ban dau ching sé gap nhau sau thoi gian
gap 8 lan thoi gian tha khong van téc ban dau ¢ khoang cach 1.
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Caull. L =r" p=m(" v)= L =mrvsin(r; v)

M :C(]j_L =0= L =const = vat chuyén dong trong mat phang di quaO va | [,
t

Dién tich ma r quét dugc trong thoi gian dt:
1 ! L L
dS =—r.vdt.sin(r,v) =—|(r* v)|dt= dS=—dt= S ==t
2 2 2m 2m
~ Re A < . Ny Fe R AN _ — — I‘OVOT
L khong d6i nén ta tim L tai thoi diém ban dau: L =L, =mrv, = S =———.

4 2_4

2

2. Chuyén dong déu theo phwong ;1" =0= Lyc cang day kéo: T :mcrufro =T 2%.

2.2 2
3. W _mor’ _mor’ _mvgL, _ hiing 6.
o 2m 2 2
Cau 2: 1. Theo nguyeén i 1: dU =0Q +0A
Ma 0A =-PdV;  6Q =—CdT; dU =—C,dT = —C,dT ==CdT- PdV (1)
u u u u
Do PV =ZRT - PdV +VdP =—RdT (2
W w
Cc-C C-C,-R
T (D) va) = R * (PdV +VdP) =PdV = ﬁPdV+VdP =0

A

Do C, +R =C, dit n =C_ G, = nPdV +VdP =0
T c-q,
Phan li bién s6 va lay tich phan ta c6: PV" = hang so.
2.Do PV =P,V) = n :ln&/lniz n =0,9
2 1

- C
n= P =0,9= C =5C, vy > =y=14
Do C-C v va C Y

T Ly \%

Tir AU =2 C AT vi Q =2CAT = AU :%Q —2kJ.
u w

y

Cau 3: 1. Xét mat tru ban kinh r, chiéu cao h dong truc véi day:

Ah Y
Khir<Rtacé 2mhE, =——= E =———
o€, 2me € 1
Ah A
Khir>Rtacé 2mthE, =——= E, =
€0 27e €, 1

Cuong do dién truong tai mat phan cach:
A A Ao A

E, = ~ 3
1 va -
2meer 2me e R

_2n8082r 2me, e, R
g -1
2me,R

Mat d6 dién tich lién két trén mit & 0, =P, =¢,(g, - DE, =



e, -1
2ne R

o0, =P, =¢,(¢,- DE, =

i_i],

2
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Cau4: 1. d =co= d =f =10cm; A'B' =f.a0 =0,523cm.
2.d, =0= d, =f, = d, =12,5- f;;d, =10cm va f, <0= d, <0= f >12,5cm
6f  6ff, _ 6Of

Mat do dién tich lién két: 0 =0, - O,
€

2

A,B, =|k,|.f.tana =6fa = f, =— = ‘ 2 (d,>0;d,<0— k, >0
2D ‘ 2‘ 1 1 ‘kz‘ £,-d, f-lO( ) (1)
d, :—q2'f2 = 12,5-f = 10f, 2)
d,-f, 10- £,

10
Tw (1) va (2) = f, =15cm; f, =- Ecm.

Cau 5: 1. Hé 2 ion la hé kin, ban dau cac ion ding yén, khoi tam G ditng yén:
Xét tai thoi diém 2 ion cach nhau r ta c6:

m, T Comr m,r . omr
L= =1 = var,=———=1="——
m, +m, m, +m, m, +m, m, +m
2 2
mr° m,r 1 qq 1 qq
o > N A 171 272 112 112
Co nang bdo toan nén: + + . = .
2 4me, T 4me, T,
m,m q,9 M., k_k
- — 12 — 1112 , —
bit M = k= taco I +—=—
m, +m, 4me, 2 r I
A . dr 2k 1 1
Dorgiamnén r <Q tacO — =- [—|—- —
dt Mir, r
dr 2|K|
A s LA . =- dt
Phan li bién so6 ta co: Mr
LO_ 1 0
r
hd
2

T T
Bét r_ :C0528 vGi 0 <0 SE ta co I, J\ZCOSZ 0do = 2|k fdt=> t, =n TE,, M
° 5 \ Mr Iqlqz\
2. Tir két qua trén ta thdy t; ~ 1,

)2
:>t—0 =
t0
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