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(@) for elliptic orbit E,,

Eyor = %'m.v? — GTm (if m < M)
Assume m =1 -
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because r, + r, = 2a, therefore
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— gi= - [1- 5]

Finally,
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let p=GM,

1
r o 2a
2
g A
T 1
e
v=y L _E
r (i

The speed of satellite is v, ¢, = v/ ;; at position P of circular orbit C.
L

2
The speed of satellite is v, g, = ”R_# _E t position P of elliptic orbit E,.
L a

&Up Up,Erx — Up,cy
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Ly Ry,

2;1, T

R.  (Ru+ RH]}Q VR,
- i 2Ry 1

- \f B, \V R, + Ry

[ 2 % 60

Vi (VB -1) =om [

[2
The speed of satellite is v, g, = R—# _E at position A of elliptic orbit £,.
H
L

The speed of satellite is v,c, = H{ at position A of circular orbit Cy.
\ Bu

——

Av, = Vg0 — VB

N
R_t,- RH a

— 1— ,fi
RH R, + Ry

_ N P 2Ry,

~ V60R, Rp + Ry
puo 1 2 T
—_—1- ~ (.1 —_—
Ry v‘ﬁ ( 14 ﬁﬂ) 0-106 Ry

Av = Av, + Av, = 0509, /L=
Ry

F1NZ2H




(b)

.&.'Up = 'I-I;[J-.f:-: - TP*':?I.-

m 2 x 80 H

N N ol — 1] =~ 0405, —

V R, ( 1+ 80 Ry

&7_.‘; = ﬂu".E:L —_ E{;'.Ej
N L b
R (R +Ry)/2 | R (R +Rp)/2
_V/Q__\/l_;_\/l_ 1
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(a) Q 2r=ql/r=q2/r ® Q+ql+q2=Q->Q’=Q/2, q1=q2=Q/4
BarY BFepinhe 4 g
-kQ’*q1/(d-x)? + kQ’*q1/(d+x)?
= (kQ¥/8)(-1/(d*-2dx)+ 1/(d*+2dx))

(kQ*/8 d?)(-1-2x/d+ 1-2x/d)

= -kQ2x/2d3

SAfeE B EREI s vl S ERET 0 B EE Y &K' L kQY2d} >

TP G FE Mol 25 (27/T)=K/M=kQ*2Md’

> M=K(TQ)*/8  °d’
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(b) J‘E%,t*f? Tﬁy#ﬁk’mﬁ‘Iwé \‘at‘.ﬂ-*\T]’i "‘%}_Q’:Q/z’
TR A L QAn(2r=Q/32mr
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a. OP #8 L, A%
) 1 -24
3 + “_'1 =13 — s} = —24(cm), m; = g +3
B L, Mg
1 1 1 , 15 _ - 75 1
G—(——Q-ﬁ + "_:: . — Sy = iy 7.5(cm), my = S0 "4

oJfl - UM L, BA 7.5em & - BMURYIEES 21.5cm & ¢

b. BEIMAKE m =my -my =3 x (—%) - _é

— B8R - x (—é) = —é = —0.375(cm) — 3L - 0.375cm °

c. O B8 [, BETMNTSE 0, — tan~" (%5) ~ ! (%)
% O BB A, BRIMORE - A, BEY L, B

111 4

3T oo o= 4 RIS 4= 12(em) ma, =~

lxé 1
. a1 (2708 o1 D
o 04, =tan ( 12 )—tan (18)

RO BhE L, BBTUHMNKRAE - L, BEH L, HE
1 1

1
6 SLZ 12

0.5 x 2 1
: — tan-l — tan—l
.0, =tan ( 50 ) tan (2{])

R O B A, BEEARRE - A, BEH L, g - BY L, B

o1 1 3 3
AQ%LQ&{%‘§+31‘12—6_>.9A2—_3,m-1—_7—§
BHL AR =L = 3
: 6—(—3) ' sn, 12 AT
—36 3
—)mEH44Cm,ﬂI2:—T:+4—}ﬂ11'ﬂ12:§x4:+6

1«6 3
. a1 [ 2 P |
c. 04, = tan ( i ) tan (4—4)

1 - _ 1
MRS 6, — tan~" (2_0) B\ — Oy — tan™! (%)
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3

+— = — —3 55, = —12(cm) — &EEYI8 + 12 = 20(cm), mp, = iz



tan~1(3/44)

A2’

1(1/20)

tan"*(1/16) A1’

8 4 8 24 (E4x : cm)
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[ %= 4g57 =]

V=340m/s Hif R v ¢ % g 47 (fundamental frequency)if i %
V/4Lo=2125 Loz % # ? gk B
o~ 18 Lo=340/ (4*2125) =0.4m

BEER v gz F F ¢ 0 75 H Bk (harmonic)d i B
-

Arrl B v W g a4

n*(V/AL) =212.5 1n=3,57,9, .........
AT F N 1Y
L3 =1.2m(3" Harmonic) ~ Ls=2.0m (5" harmonic) L7=2.8m (7" harmonic)

Lo=3.6m (9" harmonic)
PPAE T NI S A B sl (fHETHT I )

4 Lokfed 2 8.6°0.4=3.2n 3.6-1.2=2.4m 3.6-2.0=
1.6m 3.6-2.8 = 0.8n 52 0FF ¢ § £ 4

Tl A okend VRS kB AR okmEYE (FEE
PER B G ek AR )
4t

—pAd
E|J % = paVz

S>A(dH/At) =aVa Hiwt 5id
(V2 & ] 34 Aok ehig )

DF R GAFETRE A §F SRR BEAFHE (RETE)

H+¢ v=dH/dt = -a/AV:
3 I 1 2
EWCR R pk T EPVZ

A=n(2% 102)2=126 % 10 m2
7] % a=m(10%)2=3.14 x 10%m?

S0 a/A~1/1000 4 v T LS E~0 > pgh =2 pV?
LY Vy = ﬁng
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a.2gH =A [?J

4 ;j-;bg!\;;b—g = rl Ol L pRLE

dH _a S ali

( t)_AV g
~raAg

dH
—_ —) = -2
(dt) 1.11 x 10-2VH

dH -3
— =1 11=10""dt
JH )

BRI % - BEETIRER L

32dH ‘
f —=—1.11><10‘2jdt
3.6 H 0

2(vV3.2-v3.6) = —(1.11 x 107 %)t
t~19.5s

RIS 2 BEHTL ZIFE L

24 dH ‘
f —=—1.11><10‘2jdt
3.2 H 0

2(vV2.4-+3.2) = —-(1.11 x 1072t
t~43 s
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1. % 8% kiE4% (isothermal expansion) :

%WGW&%%&ﬁ&ﬂﬁﬂﬁﬁﬁﬁﬁﬁaﬁﬁﬁ%ﬁﬁﬁﬂ=%wm’
WA R VIORSET] Voo 4 R W = P (V, —Vl):%u(Tl)-(Vz V) -
PR H S AU =u(T)-(V,=V,) o d #4 F 5 - = B8 Bk fodg b

v 4
5Q =W +AU =§u(Tl)-(V2 -V,)

2. F#%WRiE47 (adiabatic expansion ) :
HPGHMP M V2 BEWIED Vi BRI T~ 558 3|
P, :%U(Tz)
3. % /E’_}E‘fﬁ@ #% (isothermal compression ) :
A GRE WA Vs RERED Ve BBHER To G5k B #
A B g B o
4. B %*?%}E‘fﬁ@ #% (adiabatic compression ) :
HPGHMPF > Mg V4 ?&}E‘Fﬁ‘}' Vi B ERTHF T

A TifeToz BAcE dT > Vido Vo2 BFcE dV o

FAS o FH W =dP-dV :%du'dv

A p BErsolndddg 57Q =W, + AU =§U(T1)'(Vz —V1)=§U(Tl)dV

1
e W gdU'dV du
S#EETFp=—=2—=—
Q 4 gy W
3
. , Lo v dT
x o + 2732 (Carnot's theorem ) 4t #»c% 4 77=T
dU(T):ﬂ % A _[ _[— = Inu(T)=InaT"
4u(T) T i
@ru)=aT* > 27 ai ¥ & - Q.ED.
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(d) #-33k ~ /32 B4R AR > R455.# @ 2 145 5+ 2= (Kirchhoff's law of
thermal radiation ) » P jc F & F S F g 5 o
AT i

=8.98x10° N

2
(8T (4R )T (1-2,) =(aT, ) (4R, (1- )
Ty
2 3 \2
=T, = R—SZTS =‘§/1(LIOHJ x 6000 ~ 290K
4r2 4\1.5x10

(T (47R) TR (1) = (am ) (4R, )1 )

2 8 )2
ST =T i/l(wj x 6000 ~ 53K

41 4.5%x10"
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