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8.1 JiHeRT

B 30 SIRIWeR Sfed | g1, |t ugredl o6 geal Fi IR STehfvd s
1 Ypid I 9H od &1 S Ff ovg W %Rl S € o geat i
IR it 2, verg @ 9 Sad 1 o ¥ Telg | SW 5 § wel
Afereh ook Bl ®, SR Seal 9 auf hi oS gest i AR ARl €,
TN 311 Wt €1 g W uREeAd €1 3fdery o SR gect o i
fomrt Tiefiferal (1564-1642) < 38 924 &1 W=dl S 1 fo gl
fuve, =R 37k $A9H F o B, THUAM ©RU ¥ g & 3R
@i eid 1 T el S @ TR =i 38 9 1 "eete e
&l ol =% Fe, 9’ T ot 7 @, Wy g% fAfvea € & sl et
HHAA W AleAt Tuel o WY F® YA Hieh Tecld @0l H Th
HH T foRa o, S 9% | foRu T g g U itk Jened A
o HI®I ke ol

3 1A ¥ & 98 9 9 H a”f, el qen Ah! A ok Yeqor
St e T B orelt e st v fava w71 e
el o Y& g ™I H fe@E < el 9’ Sl UeEH Wi T,
et frarfa o wretiare #1E afteds &1 g 81 w=ie e 9 3@
M 9t favel § g afus Juew fyve ot 3@ T, 52 1 Fed
&, 3R S aRi kT gsaufn # frafd fa #d wdia g &1 9e it
o Fad YTEA YA Hisd Wi 37" § AT 2000 oY Y A |
wEaTed foRan oMl 98 spest’ Hied o, feh oTgER 9t s
fyug AR, g qen UE gesl 1 IRl #d 1 59 Wi I UR0N %
AR AR favel &t Henfaa Tfa shaet g Tfd &1 &1 Gehdl
oft| W=l 1 Ufera wifce =1 v ® o forg <fadt = it o fog
o= 1 wfaufea feran o€ sga Sfed ol 39eh oTgER el i gt
F AT HE e a° 3 g & el & ©E UF 98 99§
Tfeetict S TR 1 TS 400 I o YYEd YRAE Wersi 3 ot
T YR o fagia gfawfea few qenfa, smivg (5 of vt #)
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q UEd 9 € A Y e H U Al ufepd
Hied &1 9 fopan o, f99 g ohet Atse wed €
fSoer orgar @ wi 9+ft W'l FT fdE w1 s Awe
T 81 Tk TR 99 o U9ETd Greive o U $ETE e,
e W fehle ™ IR (1473-1543) o, A
T Ui fowfaa Afea gwaifaa foran feeh sTgER
gt 7, Sha TE W fea fer @, o 9f@: gai
o it d &1 fIRSER 4 39 fagid W) W3g gahe
e W 39 fosia o o= gfafted wmefel o &
Tefiferar &, fTwR s & g, meen o faeg &F
o I, YehaH! Tl T

T Tefiferl o € el | SHIeh % T hedH
&Y TR 38 (1546-1601) = ST THE Siad el
STOHT A el | wie g1 Wel oF Yo w1 SAfered
FH § T S S §R Hehford sAlhgl &1 a1g |
Sk TS S hwR (1571-1640) R faersor
fman T S 3 SAidel R WR o ®Y H AN
uftspd fradl grn afqafsd foren, 92 o190 oFel o
Tt & =\ @ S ST R0 A e =ged w6 T 8
T Spe oMl 4 =ed Sl AU T[EERY F
efer oM wedfod sieh STHIMRUT SReh] i
dfe o e g ara S

8.2 »wW o 7w

FER & A ) 1 SooiE 6 TR R ST Tohdl 8

1. hetmalt okt T @ g3t 7@ SrefgaiT wensh 7 fq
#d & a9 GF s, T A9 W fegd glar & (fom
8.1a) |

< 2a >

fer78.1(a) g & 9Ra: f&dt 78 gR1 sTRfEq <tdgal g
#1 fiheaq fag P aer e fag A &1 P &1
ITGR q9 A F 379GR FEd &1 a1 <1 ey
30 AP FT 37T &1
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o B ®, fo 98 o 9§ 3™ YeR @ien o
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e 8.1(b) T Felga @ % SR & 7 RR F, a1 F,
feer @1 dfiger #1 dle SR #1 @ w@d gY g
mﬁ'akuﬁa:aam?am???/

T fag3ti F, 91 F, 1 =97 IS0l T SR ol
o faU &1 F, 991 F, R fiA grr sifgw) dfger =t
i § =R ) A S R S T e e e
e &1 Fad 8T 9= 9% @iy (o3 8.1 (b)) 39
TR U o< G ! g shed &1 T 7 R dega
& fRdl ot fag T F, a1 F, 9 SR &1 A0
squfafda (fem) B1 fag F, den F, Sefgm &1 =ity
Heard 2| foag F, 9o F, i THemsy i 59 @
I AT FgreC e 78 s &l fos1 8.1 (b) H
TIMT SER fogail P agn A W gfaess il €1
PA &1 TeAfas Efqa &1 v T dOn owTg
PO = AO sfqd &1 o1ef <l e1e7 shgerdt @1 et
9 o fore AT Tfar Tk g o faef gt T
g St ® qen ot Gk et 9w w B WA
S 21
2. A% & 7AW : gF 9 Bl 75 &1 fFer arert
@l GEA GET Al GHA eAwe 59wt §
(ferst 8.2)1 =& T & Y01 § Yehe el € T U
3G g it fq I Tl B © 9 o g 9 etk
T W e T T & Fhe 39 W T8T 1 I STheRd
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8.2 78 Py & uRd: efgdia wam d Tfd Far &
Tt oI THT JFTT At § T8 5 FAfid e7%cT
AA %1 ST & gR1 F9IEr T 8l

3. 3Tad hrett ot fam

f&dt 78 & URHT HIT HT 7 39 T8 5RT
STRAd 3elga o a7e(-3Te 378] o &7 o STTHHIIIA]
glar &1

= < Tl wRe (8.1) g ok ufika: et uwl
% Tfene IREHH-HTa 39 T-<ref eredf & AEl
RIE

| 8.1
Fror faw o wEE feE o eiee
PR o IMadaTl o a9 & g &t g
a = oTd-did 3787 10'° m F WIEehl W
T = UE ol URGHHU-TA aut (y) |
Q = ANHA(T2 /a®)
10 3t y2 m3 Rl o
T a T S
L) 5.79 0.24 2.95
NED 10.8 0.615 3.00
geaft 15.0 1 2.96
e 22.8 1.88 2.98
geefd 77.8 11.9 3.01
NIES 143 29.5 2.98
T 287 84 2.98
FgH 450 165 2.99
el 590 248 2.99

QREl oh T1EH i HI0MY HelTT W& 1 Fehy
AT ST Hehal & S Gt =g =l & faw @ 2
el T8 W @ ST hEd 9, had g3 a1 U8
%1 oo o afky & orfRe wE wt 21 uH

g 186 W S § & T WHEN W AW <)

W= Fer (1571-
1630) ST et o oATH
9| I=H TFH e 3R
3Tk WEAIE gN gd
IRsmge® faw MU geor
o STUR W UL I (A oH
= femi 1 ufqures fwam
FER WA E h FEHH
& SR SRl Tel o < i 7o Tge | 16
IEl 1 el THA & 9% Ue Al o fo=iH
5 aarn foh Rl H ol e T R A
1 Tl €, THO, 98 SANHAT Fehi¥ieh! ok
e o ®9 H Wt S S 2

wifee g 9o fag W 7 ok =8 «ft wf fow 72 1
feorfq qen Haw i HEW: r el p © WA S ?, 99
MEEAM o Tg 5 At 999 H JHfId &=wa AA
(fet 8.2) 39 YR = fohan Sl @

AA =% (r x VAL) 8.1)
3d:
AA /At =% (r x p)/m, (% v=p/m)
= L/(2m) (8.2)

qﬁvaﬂ%@ﬂ Lﬂﬁ“ﬂ'ﬂﬂﬂﬂ%ﬁ(rxp)@@@
21 foreht g 91 & fore, St r & sfew Féfem €,
L T rdies Bidl 8, Sidieh g Uieha T @1 8l B
q: SAfqH TR o AR AA /At T e 2
& kel b1 oM B Heehyl i el i o
9 & 7 iR Ty dewdl o e e & e
o S RIOT R UIeH/STTHA L €|

b SEETOT 8.1 WM oifwu R T R STER
Pw (fo1 8.1a) = v, 2, de1 Gd o TE &1
T SP = 1, Bl {rp, vy} A SATHAR W 3 TR
% TRIEU WH {r, v,) B G T St
F U8 BAC T CPBUY T & H THH 99
?

g7 IV T K1 URAY PR EL, = m,r,v,, Filh
e 510 =% T e @ & r, 9 v, RER o
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FET T

&8 9 B, o6 gt fag o aita: fohedl wehet o1 o Hiviia gam |, 999 & @ g ol giedd B R

dl

—=rXxF
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I 3H R T 96t KT ST g = ¢ x F YA &, A BN BT HIvE FolT e @Al 7, T qeft e & S
T d F Y € A 9l o S el €9 S Sell Bl we il Sl g 9 g | B s ool o
Il o S € S A8 I g0 AW R
e 9, Tea A1 A U e fag w1 o o see ¢ fawn ® o = €, A, few fag § semim fag
o G feorfa wfew o efw e €)1 (3fay fo) | heia et 1 i |, shaet Fed fos o semrmon
fog 1 g, r, o SR R H & F=F)|
51T 9 & qed T H HIUNF Fo Fad Gierd T 21 T I Hewqol giomg did we @ ©
(1) = 91 o qed el HU1 1 T Hd Teh THael § Hied @l 2|
(2) oI o s (AT T fomg) @, forw iw svor o feerf @fser o1 ertheft a7 oTeR @l 81 TR 9Isal
o e dl g 9l o qed A w1 fefa |iey SR wHg | SR &5 gERdl @l

T IE wAl HI WA w WRT R AU AU TER TG T S @ R SEwa o,
dA/dt=Y2rv sin o.

ST o= 1 ST &H §F o STRYY Fa § $Heh Sa-1T8 FAd fhdl TS i Tq oh H&H H T
T 21 glaen & fau g9 gd &1 go 9 g gehd © st fofa frea @1 1w W gd & st
9 Ted gd 1 e § e B0 98 9o 36 F= ), | 98 a1 ®, FifR, F= G mm,/r? SE m, @
m, FHE: T8 3R Y & 3N ¥, SR G TeThuw k1 AfYash eI 3T S R T S FeM,
(1) T (2) Tl &1 T ok foaw o] g &) ared § wed (2) SR 1 guies fgda fem 2

Tr &1 acT & a8d, 0 F TH-99 &1 H Hi f#d [fd P, W 91 OP & 33 gl &1 O a1 &7 =
g R goiferg o forar 71 &1 At @ed 4 %9 P @ P’ @ W9 As = v At & FW Fokdl &1 T 99 & fag
P ® @i+ 7€ el @ PQ ¥9 fag W a7 #1 [en swiidt €1 At 95F °, r, ga@ve pop’ % &9 @ ol

g 9t = (rsina) PP’/2 =(rvsina)At/2) &I
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&1 S YR, L, = m, 1, v, T HI0NT G Geeror o
M, T, U, = M, T4 Uy

ﬂ%ﬂﬁ;zi'

%rA >T,,U,> U,.

Jefga den e wfsell SBTE SC g = T
&Thel SBPC &1 ol 8 3tfueh © (Tot 8.1a) I 5hwer
o T oM o STJUR, 99H 999 Aaual § 99
&l T BId €1 o7d: U8 9N CPB %! a9 & W
3T 99 BAC i 03 i H 31fush 90g @l <

8.3 T&ETRYUT ahT WA ad

Tk 30 e H foran ® Ug ¥ fiRd gu 9 1 Yerr
B 2T I TETHH S HEfFR o ok qg= Hi
RN fieft fag R o ol den mifee ey
o TIRIRT0T T AN TR g3 =2 - 370 foaeh o
HYR W e T HqwE oo fo6 R B 1 wvan
ReRHT A ATl TXHT W Yool o o oh HRU Th

e, ool TRITud B © fSteehT afiemo
@ -V _47TR,
m R - T2 (83)

Tl V ISH i W § S STedhd TH 3 UHR
Gafud ], V=27R,, /T | S9d Tl T O 1T
27.3 f&d & T 3@ WHA Tk R H HE @A
3.84x10°m A & g1 o1l I TH 37 HWemed i
TR (8.3) H Waeenfud &3, a1 86 a1 S °H
WIS Bl €, 9 el o oed oel o ShRU Sed gt
o Y8 W T ©R1 g o A H HI] HH Bl 2
g T &Y Y TH 924 i 00 € o geeht o e
I 1 A U o T e S §1 A 6 g8 HE o
fF gedt o HROT TR HT IH Yot F B o
Tl o =i o FSHATAR B €, W EH a, « R2 3R
g R;? T B (FET R, Jeat ki fieen 7)), oo &
freferiad e o e @ :
%=R—’§=3600
S g = 9.8 m s2 TN FHIHW (8.3) W a, o AN oh
Y A @ T T YEO A e H A" RKu M
TR0 o Tl oM o gfaafed 3 o Aniee

fean

(8.4)

“=q fova ¥ s five & TR five =l & o
SN TRt e € TRt ofwmor g+ favel &
AT oh UGS oh STIRHATII! a1 3k o i
T ok ol o ShAE! e &1

T IGIT TeeAd: =Je ok UGG WY Fa “ Wepfaen
39 ok T fagia” (Mathematical Principles
of Natural Philosophy) fsr@ deiw o fyfafan
(Principia) Ted %, T 9 il %I

AT ®9 H e o [eaRy FEH w39
TR el ST Gohdl ¢ : ferdt fog 5omm m, ® feredt
= fog So9ME m, o SN0 9 F 1 qRA
m, X

3 (8.5)
iy ®9 § HHIRT (8.5) i 39 YR Fa fohal 5T
Tehell ©

IFl=Gx

m; Xm, ~
— 5 I

F = Gxnilr# (—f):—Gx .

my; Xm, »
1321.

=-Gx

]

&1 G Wl T fadid, rom ¥ om, %
Wmﬂmr=r2—rléﬁ%ﬁﬁ 8.3 1 Turan

T 2
Z

<

Y,

fe78.3 m, & SR m, W [ocelld &c1 ¢ & 37141
g 9@l 1, &1, Bl

e I STHY 9d €, A m, R m, F
HNU T Gl S F, —r % SR 1 =T & T
o e’ fm & oTgER, 9 | fag 59 E m, W
m, % HRU 9 - F € 389 TR m, | m, o FRO
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A A oyl g F, T m, W m, o SR
o 9T 9 F, % WER e T,
F,=-Fy

HHIRTT (8.5) T YA, 319+ U STty fyoet
R F THA ¥ I gH WEUE WA S, Fifh I8
e fag oMl 9 wafuq €, Sefes ed fasaia
fuel, o aRfid e g €, W fa=m waT 2
IfE TR I fog SoEl 1 g SuaA €, @ I
4 ot td W 9a 9 fag sHEEl oF RO
TRl Sl o WIS AN o SR gl @ Sl fh
o 8.4 ® <wifan wn R

i'\14=(‘/f41)

F,
m4

o7 8.4 fag 5599H m, W a5 Go7@M m, m, iR
m, & GRT STRIUT el Tecaleh ol 96 3§79 Fe90M GRT
m, T ST TT ST sefl o GILeT 91T & s 2

m, | el qe §

Gm,m; =
= > o + o) rs; +

r2 1 r3 1 r4 1

Gmym, - Gm, m; »

F,

Lm'wrs.z forelt HHaTg 1S ABC o T
3 W m kg o I T geA9H W 2l
(a) 39 IS & %% G W W 2m kg
S T fehdeT ot SR B @1 872
(b) AfS 2. AT T@ FoF9H ! & AT L ez
e, @t fora s@1 STRIfYa gim?

AG =BG = CG = 1m @ifet (If@u fo= 8.5)
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HIYOT, 1687 W, 3Heh RIS 70 T4 9 8, 59 =T
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Hemfewr’ o sk W ‘fifafen’ wer s e,
YehTITd <hil

T 1685 o 9, TeHES Balt (FSeh W o6
YR R Ufgg Tl yHchg %1 A9 @1 T T)
Shitsrst & =g @ oM ey ok S=eiv wfaeim o
1 99 o Ted TTiaaH fRE fave o T 99 &t
Tehfd o 9 H 81| = 7 fo foeeh gd s e
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ol S 3¢ T theld o SROT Shitsst | o1 30
T BRE W SR @Al TS o1 A ¥ = |
3T JeeEt wETSTa @ R 91 Bt 7 =T #
T o €9 H IR URONS i TG HH o (AT
T fora SiR SHeh YehIYH W B ol el @ i
@E T8 I I WeH all =ed 7 AfaEeeE
I N 18 TEIM o STUhId § I8 He™ w1 I
= T ffafimn, fafire omifes fa € iR oS
% YA H e dl, e AR 1 TS I
"1 W T o, et GTEhT TSl @i Siehiteg
1. TH. TSR 7 39 9% &t Hea 9 ‘fufafen’
i1 fordl| STeh! &k, 3T STRH! o forg fofafien”
e &1 fafert o dicd, T o STRq S
1 agd =S TWE IUR HL TEA H! B

FeT (a) YATCHS X378 91 GC oF sI9 o1 vl 30°
2 3R A § HIU HUMEF x-37" a9 GB F dF
A1 B Wi Hehd Ugfd § sAfeTd 91 39 YN ©

Gm(2m) ,
Fop = 1 J

Gm(2m) , ; o L .
Fos = . (—1 cos 307 - j sin 30 )

Gm(2m) , ; S .
Foc = . (+1 cos 307 — j sin 30 )

TR0 fagia qen 9w a9 99 & 38R (2m)
R RO EETRYT T
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o1 8.5 7 T0M 599 YT ABC & 17 99T X e
21 59% F5h G W HIE 579 2m @ T &l

Fr = Fgo + Fog + Fic
Fg =2Gm? j+2Gm? (—i cos 30°—j sin 300)
+2Gm2(icos30°—jsm30°)=o

fomea o w9 o, gufafd oF UR W I8 798

FI S Tehdt € T aRomd et 3= e =few
(b) A Y A W F=FEE 2m & 1,
F's, = G.2m.2mj= 4Gm?j
FéB = Fgpand Fcl“,c= Fec
F = F. +F. +F. =2Gm?%j <
et foreaita fyve (S gealt) qen fag geaam
% o9 TEEERNU 9 o fau HHI (8.5) HI
e gt STgwar e fRan s wehan| fawamia fivg @
T g o KT Y fog Somi W el SR
I B a1 T Gl Tl i Ko gAE e e e
T el 1 |few Afd g AT FA A g AR
fofta fyve & s fag soamm & &R0 STRifTa
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o SYANT G T ehd B 9 BH UHl Hd © d BW
< fafyre geeon & Wt 9o o B ©
(1) Towdr ThEaE TG o GEd e e
9T Giet ok sre? T fodt fog semm &
drer MHAUT ot Sieh-Teh IAT & BT
ST fof W & GHE SSIHE Rl SHG e
T Hehfad UM & A1 Temam St 2
ToTeHsh &9 9 TH TH YHR HHS S Wehdl B
@ o fafq= & oF SR e dell oh,
@il o g i fog FeamH § e st @
o STRY A THh e, I feemsti § T
B €| @it o |eft &5l o Sl o Seehi w1 A

I T 39 @1 o Ao (<9 o ek R

Bl S § a1 ohedl @it o o5 9 fag geame

%l foam et W@ o e aRem ad F=n

Tl 21 39 URomd 5 1 afmmr ff R auia

#1 T fafy g1 = R ST HeRar 2
(2) USHHH U9 oF fohdl W@ M o HROT

e Hiaw Reora ferelt forg, gremm W srrerdor

§ I BT §

TUTcHeh €9 H, ¥H TR 9 39 9RUmM 1 99
Thd E el @i o fafe=1 & @i & i feora
fog seawm =i fafa= feneti o smefia &% &1 3
I TN Th S H gold: PR 39 2

o o a
8.4 THcAlH Tddlch

TG YUl oF HEeh a9 | Y& e s G
o T ! AT SMUR 9L 1 621 ST Hehel © 920
T YHR F TN H GIuLH S o e Td
hafey 7 1798 | foran o1l 3ok g1 ST T T
IYFIOT h! Faee fa 8.6 § 9 T B

o9 8.6 A9 FFNT HT FSHET FRGH| S, TN S, T
feremret et € (eriehd ST 1Y &) 598 A 3R
B W feifq 5@l o <A1 IR @ St 81 5
fareme zemrl (forgfend gl GRT J9IIT) *1 36X
s @ w & @ TS AB e ot e 2
Fifer 7a T S H1 390 Fewiad & St
&1 U 10 T I BRI T A S e B

BEAB S <Ml AU W Bl WY & el IS B
£ 39 T F TF Tao dR 5N fw gg 3% o Frcfar
foha a1 21 e % < faemet et w6 e H e
STER B el o ehe g fawdia feensti & o
S €1 2 et fot H < STgER o e & B
Tl 1 FEE qen faadd Sl @ Seiid B 2| B8
R FHE I T @I I, T ohael Tk a0l
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Bl €, Stk g8l F el et e SHek e @t
B Tt o AT TRER TR oA T TH et 301 ok
0T, Fefed R H a9 a9 Uod ol § S qe%
YA I AU e 9 STEU o6 aUeX T8l
Brnl g fefae R 1 SAeEde S0 0§, @ FeAE
I ST O oF STIHIIIUNT qUT 70H TER G,
Tl ¢ JAMIA Sl T i Uehleh oATed il €1 ¢
1 T SR AT gRI 1 S Hehdll ©, S fop 31 o1t
STTE[UT T STIYANT Thich QeI SATEdA 10 HIGR| T
18l ok siiel et wel ol &1 Bl @ ot o ey
o FHAMI hl Ik Sheal U Hehf=d HIM T A1 fohal
ST ?1 39 YRR A fowmet Mol qen sueh ke &
B M o ksl ok o H A d®, MAN mA
el oF FoHM B, d 98 Tiel a1 SHeh ke o Bid

el o &9 eyl a9

(8.6)

I S AB ®1 g L B, @ F o SRl S

I STEU F 9ol L1 0% BT Hed oh 98
IE el ST FeAEA St SOl ok SeR il B I

Mm

d2

TH YhR O T Y&TUT Hich ST THIHIOT i Heradl
9 G & 9A Uiwfad foman s g 2

hdf-e3l ¥ o 91 G o A9 H qRsRIT gu

ol 319 G ] JEed A o9 YR ©
G=6.67x10"" N m?/kg>

8.5 ULl ol &G @uT

qeall & T B o HRUT 9gd § Hersl e @ra
&1 et o1 AT ST Gehar @ T @ad sie @i
= T qU1 G 981 Wil 36k 8 W g1 geal o
e 1w | foag ¥ €9 § 37 9+ft @icll o awel
BTl 39 YR A @id geat o arel ot fag W zw
bR Tecleh ool del TR s i) foh 5 |eft wieli
o FEAH fUsd oy § afta aRomd o $TER
Ieh AT o W Hehfwd 21 9t @l &
AN 1 il ZAAH Jeal &1 & ZmH gl of:,
qeall o aRY fhRel fog W, ey 9a hi F-T
e T Teman a1 @ o geelt 1 wHw geE
Ik HH W Gehf=d 2

G L=786

(8.7)

(8.8)
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gedt 3 site feera et o e feerfe fiaet @i
21 39 fa9 8.7 § w= R T 7

& et 1 I8

e 8.7 My Jeall %1 5579 @l R, Jeal % foar &, geat
& g3 & A9 d TeE W e fordt @m J #F 55mH
m Y@l 81 8 YeaT I Tierd: TEMdT " 8l

G N E il o e get A e e A
ety ot mfaw ok g% faem wifsm fF gedt &
W r R FE q@HAH m W@ T g P
r 591 o et o WX @1 39 9t @it & faw e
e r 9 et 2, fag P Sep i@ B o fusdl
qr ¥ Fftq IRomm o SIaR 3 |+ @id P | W@
ST W IS TEETRY d G & | e
<roh el fretsnt e w1 e Tt & € qen
fag P 3@ T o g8 W e B e r oA
Ig Bl Men P W fo@ T&MH m W 38 TR
TR YT o ST HLdl € S SUeh! THE ST
M, 39 %= W HHEd ¥ W TER P W e
FHIM m R AR a1 R

o Gm (M)

2 (8.9)

TH T WA ¢ b THE Yt 1 e THEHH

%W:WWME:%RSEP g1 T&T R, gealt
I B qen p THT T B 38k fawda - e

%ﬁéwmﬁ%ﬁpr‘"’%ﬁm%lw

3 3
F:Gm(él—jtpjr—2 = Gm M—f r_2
3 r R, )r

GmM,
= 3 r
RE

(8.10)
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I g mgeat o T R ferd €, @ r=R,
I THIHI (8.10) W 9 W TEcATH YU T
M, m
R

T&T M, T R SHHRT: Yealt o1 FoAmH qen e 2
$AIM m §N 9T fohan S aren @R 59 9
i g gr FfSse foran s B, =geq & fgda fram
S 9 F ¥ §9Y F= mg gN Gafed gial 21 39
TR

F=G

(8.11)

F GM,

m R

g Wes & W A B R, UH ¥W U

Shaf=a-9anT grI S1eren sHd fafy @ W G w1 A

gq¥l R M l WiHAfAd 3 W M, 1 e

THIHT (8.12) 1 Ted | fohan ST Fehar T T

HR ¢ T hafrew & aR H Tk yHfod weF e ©
for “Shafew 3 gedlt i dien”|

(8.12)

8.6 U o TS o o A9 WX TG @l

o § <RIT STTER geal & T8 § A% h W feom
ot fog s m | fa=r &S (o= 8.8(a)) |

gl 1 I8

@
fere 8.8(a) yeat & 8 @ frdl 3958 h™R g

yeaft &1 e B R, 5 ffEw fapan s @1 9w
Tz g oot | aR T, TEH! YAl ok kb U
(R,+ h) 1 Ak fag 5omM m ™ 9 & R &
F (h) 310 fAfés foman o 2, o Tz (8.5) 9 =W
frfefea deu o e €

GM m

Flh) = (R, + h)?

(8.13)

fag So9mM g egWa fhan S amen @R
F(h)/m=g(h) T 39 YR 84 U 8l &

F(h)  GM,

gth)= m  (Ry+h)

(8.14)

TR €9 H I A A o I Wgoh AF § &HF

GM
?:9="p5 VAR h << R, T GHE(8.14) F
E

2fequr ger o) TH YRR ot for@m g ®

GM -2
g(h) RA+h/R.P g(1+h/Ry)

RiE«laamwmwwmm

g(h)zg[l—%j

R, (8.15)

TH WehR THIehT (8. 15) ¥ &6 UIw g € foh %m
FOE h % faw g &1 99 o (1-2h /R,) BN
ol 2l

319 BH el o %8 oh e el d W feerd feRdt
fag so9uH mok fava ® faer +@ € @ e W
o1 8.8(b) W TWIT STTHR T9 SoAHM T godfl & ohest
9 3l (R, —d) B o B il a1 d #ieTs o Th
el Eiel | firetsht S 7 "ehd €1 99 S| m
R d TR F 9EF @A o ®RU AR 9 s
S | aftd uRkom o wRO I € SRl ae
(R, —d) =21 o B Tiel oh R AT ot 1
ey 2l fumet srgum o aft aftom & ogEr, 59
B TSl & SR oA 36 THR o 59 fom s et
FT A FAUE SHh h W Fohfsd 71 AR B
T T FEEE M, €, @

M / M, =(R,-d)?®/R} (8.16)
Fifer, fordt et &1 SoA9H ST 5= & =9
o STIHAMI B T
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(b)

fora 8.8 (b) fFdl T8 d Wg 59 a0 H @Haet
(R~ d) Fr==r &7 BT 7w & g & fag amem < 8
3 fog oM W SRifhd o
F(d)= GM,m/ (R,-d)> (8.17)
FR Y M, 1 AF Gieeiid 3 W), 39 9
e 2

F(d =G M,m(R,-d)/ R?
3R T YR TeTE d R Teeald ol

_ F(a)
gld = o

F(d) GM,
sty )= < D=5

(8.18)

(RE - d]

R, -d
=4 R

=g(1-d/Ry) (8.19)

E

TH YR S-S g9 gt 9 e fusk TewE aeh
W €, et ©ROT 1 AE Ok (1-d / R,) 8§
A1 W1 €1 oAl o TR @Rl 9 Hefud 9 Th
TEdseh 997 € o g8 W gHent 9 stfushad @
A =R B9 S W FW S0 AU A9 T8 HA e
T |

8.7 et feafast st

Ted g fRafast et st omon i ==t fRdt axg #i
% g2 frafa w 30 Gfed o=t o &9 § < offl 3k
frdt w01 # fafd 3@ W wRRA 9@ & FRO
iEfdd & Sl Bt 39 % i ferfas e o
IRedd AR 96 g 39 ®0 R /T T w& &
RHTOT o Steh-Steh SEX BN S TR B W Yeel ==t
F g ¢ o =l g fohan T s =e e g W
el 7Tt o, 9 o1 WYel ot B ® a9 sheel U@

2021-22

Teil o fau € fardt fyve &1 feafas s &1 *1E
Greferar gt 2l

T 9 Tk Wl 9 § a1 W TR favs # T
el oF HRU 3o Refas e, 9 e fafas
TSl HEd €, I URehe S Thd 81 Uged gea o
T3 o fiehe o 3 fagetl W faar #ifse faet g
T gt geat ot B i qer § Wgd w9 €1 S 6
T @ Toh ¢ U8 YRl § o ool SAERiieh gt
Y 1 T@a1 @ 91 € mg a1 @ e $Eeh! e gt
o &g 1 SR B 21 A T gedlt o IS W h, HeR
T feerd fodl fag den 6 fag o 2T*
FHER FW h, Far W fom 7l om fag w
foar % @ m s o foRdt w01 i Tgel feafa 9
Tl feorfq 9 S ISH | foman o wE, N9 oW,
R ffe % €,

W,=9ad x foaemd

=mg(h,—h). (8.20)

Ifs 0 gedl o g8 ¥ h SR & fag § FE
feafast ot Wih) T+ S 39 YR € f®

W(h) =mgh +W,
(&1 W, = FFefefieh) ;
9 UE W ¢ R

W,, = Wih,) - W(h) (8.22)

FHU I TAFARG H § fhan T w3 39
U1 ! 3ifqH qen e feufaal =1 feafast eist
o SR & TR 21 A ST fm geier (8.22)
¥ w_ e & s 21 S (8.21) § h=0 v
WEH W(h=0)= W, 9« &l €1 h=0 1 1ef
g ¢ Top S fag geolt o g5 W feod 21 39 &R
W, %01 %1 geefl o g8 W feerfas il g2

g &9 gealt o I3 W Agfeasw Al o fagst
R foaR 1 df STe Iiomd wrEifrer T2 g Fifn
9 I8 W foh Teeaeht vl gl mg SAARETaa el §
a9 & 8| quf, 1o o7a qeh 1 =l o SR W
T I € TR gedlt & Al o foRdt fag W fee
TRt 1 W o TET ot i G gedt o R i
R R et @ e 39 =t 1 ufEm g,

GM,m
F= rf (8.23)

BT M, = G2 1 FeHM, m = 01 I FHH =0

(8.21)
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r39 HU H YA % hR W g 2 AR 7 Rl o
Eq| r=r1@r=rzﬁﬂo‘(5|7§|ﬁr2>r1]§%ﬁﬂ?q91$
SR W I3H H fhu 7T w1 *1 e &L ar
T Gl (8.20) o TN W I8 Hedl Wi Bl §

GMm
r2

Wy, = J.: dr

(8.24)

T TR FHIRW (8.21) & a9, &4 fhdll 4 r
W feafest S WD) 1 39 TER Hag F T €
W(r):—GN’I_Em

S R r>R % fag 9y 2

I: Th 9 T W, = Wir) - W(r) | &ifam
FHE H r=co WH WEH Wr=oo) =W, I
B B T YRR W, 3 W ferfast ot g€ 7w
M < =T foh HHRN (8.22) WM (8.24) &
3TER had a1 fagstl o o= frafast Seristi & o
F1 & g ffvea qefenar 21 en yefer 7 i
% STER W F YA HE o ¢ fEeh wron fret
fag I fordt &1 F1 fXeifasr ot 39 HIT Al 3
T 39 fa5 @ @ d ohT S a7ct & & 31 aRTa’
grdt &1

T, Tt fag W fordht o1 =1 Rafast =it &
qRehe 3T HUT W o Jeal o Tecald dell oh HRUT,
S for 0T o STHH ok STHAMUT gl €, feRa 2
gedt o TEEd da o wRO fRE fog W eEg
faga &t ke “39 fag W fdl 7 & TS
GeTmT 1 Reefasr Seif” oh ®q W 1 Sl 2

T e & STUR W, 79 4 € & m, T m,
A o Th W W r 0 W W A HUN Sl [
frerfast st 2,

Gmm,

+W, (8.25)

VvV = (AR A r= oW V=0 o)

T8 ot e fan s =nfeu o won o fonelt wedt
fogea @ &t g feafas =i, sEFai/® &
goft Hefad Al w1 Seist (SR THIHT GRI
ufehferd) o AN ok SR Bt &1 I8 teAniaur fagid
o T SIIANT T S 2

3807 8.3 1 <N ok fohdlt o ok oftel W feer
TR ®U o feRmE &1 feafas =i 9 sl
ol o ohs W fawa ot T S

IET U AT Teieh 1 1 SFHM m e, 91 o1 i
ST 1 €1 AR W | g Al 4 TN g a:n (/) L
T a1 2 FFAE g €1 o e i feorfast st

m l m
[ 9

. ®
m m
ferT 8.9
2 2
W(r)=—4Gm _2Gm
l V21
__26mi(, 1) 54le2
R G0 B

T FR (r=21/2) W T fava,

U =- 42 2

8.8 TcI =l

IfE &0 370 Bl W Rt Teer i thehd ¥, B0 W@
i ® for o R e gest w iR wmar @1 e
TRl 1 ITART Heh gH el fque 1 sifienifuss
froran e Uik ol 9 Y2 T Hehd § TSeeh Rl
g siferriiies $=1Edl oo Ted S &1 qe Teifaeh
®9 Y gAR witash § 98 faer Sa= el € o g
fordt fque =i 39 stfuer oRfYs 9 ¥ SR %eh
Thd € for o R gedlt W e = fir?”
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T YT H OIW A H Soll e fem g
TRl Ll &1 | SAfSIg et T fve o= e
T § SN TR IHE = V, 2| fRd fave @ s
feorfasr den TSt Ssefiatl w1 9N it B1 Teel i &l
qifd w, fave =t e7< W Teea fefas ssi i
fafée &3 31 q9 W& FF S R FoA ol

2

me
EE ) =W, + 5 (8.26)

I fyue 1 geat (R_=Teaft &t i=m & s 9
(h+ R) a1 W feord foreht fag & sy & =@
V| R T o, @ 39 fuue 1 e e eft

G
E(h+RE]:lmVi2 - £
2 (h+R,)

Sell WU 99 o STIER HHIR (8.26) el
(8.27) TR TH =feW| 7:

+W, (8.27)

mV?  GmM, _mV}

2  (h+R,) 2

THIHTT (8.28) T & T&T Teh ¥ TN T

a1 =Aa™ A ¥ 7, o7d: 919 e off v € '

=fewl o7 HE fIve o< % TgT Hhdl € 5V,
EREINIRED

(8.28)

mv?  GmM;
2 (h+Ry)

V, %1 <AdH U 3H TR o deqedt 8 foaw
THIHOT (8.29) 1 A T&T T[T o SN g1 TH THK,
forelt fyog &1 319 & 9g oh forg (37ariq geatt 9
Jee o fou) SfemEeh <IAqH @ 39 GaH oh
TETE et ©

_ GmM,

5m ()
2 T h+R;

Ife fyus &I geet & g5 @ Bigl war 7, q
h=0 3R g5 W=t e §

2GM
V). = / 2
( )“I" R,

a9 g =GM, / R2 &1 STAR & W &4 =
o WIS el §

(8.29)

(8.30)

(8.31)

2021-22

(Vi)am =+29Re (8.32)
THRIT (8.32) H g SR R T 3Tifeheh W W W
7 (V) ~11.2 km/s WIS 21 31 W TATEH <A
FEd T Ff-Ff ARl § 38 e goEE an o
F% I T
HHIROT (8.32) T ITANT Het Hifd THE €9 o
TEAT Y Yok M aTel Tquel o fora off fepan s wehan
2, UH hid 9T €H g o TM W S o U8 W
FEH o e d @01 Gl R oh T T SSH i
oo &1 A T §1 3 <HA E R % S %
AT 7 gesll W 3ok W W S € 91 =l o fou
TRATFH e 1 A 2.3 km/s W Bl 81 98 W geat
I o | T 1/5 T 21 6T R0 7 R =
T HE AR T 7| AR T o I R A o)
a9, A ITR! 9 39 TAEE 9e 9 ek gR aen
9 TSH o e faaE & 9l Jad T S|

» 3CTIEYUT 8.4 §HH PRI R M d:M4 M
T o S THGHM M Tl 39 YR W@ &
3ok bl o &g g (e 8.10 H wIiT
IER) 6'R Bl THl el fer @ T R
m TAME o fhEl Y&H &I M TFAE o el
% B W 4M SHEH F M & b i AR
W gafud fFan S @1 e # S9 <A
o6l o foTe =iSieh T ifeie fad theh TH W

& W A 6 IS W g ST
ferT8.10

Z67 8 W Ml o R foadieh TEety aa wrt
# 21 S fag N (fee 8.10 3w =t wftwmen
% @ fag (feufd) & &9 F &1 9 @ el & 9@
Fonefd: T T A e W B AR ON =@, @

GMm 4GMm

r2 (6R-r)?
(BR-12=4r
6R—-r=4%2r
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r=2R d-6R
9 33 H ITEH 95 r= - 6RTAE Hafem
&l €1 3@ YR, ON = r = 2RI %1 & 3G oA 9
HeIftd el vai € SS9 N e Ige A &4 )
TOF TREM G TET W4 M FANHE % S
TEcTa 961 U1 i STT AR Wied o fow g g

M SEE o Mol o Y53 W AR el
Eizlmvz—GMm— 4GMm
2 R 5R

I[EH g N T & &I =16 I TH1 i 3R
HoN Bl €1 31d: N W Ak il 365 &9 9 fefast
Sl B B e

GMm_4GMm
2R 4R

ek ol Geeul | o TR

ENZ—

1, GM 4GM GM GM
22 5 __ =

2 R 5R 2R R
a1eren
02_2GM3_1)
R (5 2
3G M2
o=(*gx)
5R

Tel 98 =M <A #1 fava @ fF N gee )
N T 7, e 19 I8 4 M KT ok et ¥ T
T TEHT el YRR B 71 S e W g 4M
THUE ok M ° TR €, SH A R SE 5
A o fey Bier <1 @1 2 =

8.9 9 IUUT

9] I =% fyve € S gedft & ufkd: IRk wd €
! TR, e 1 g o ufa: TfaEl o agd wue
Bt €, 37d: heR o T T w1 o TEe
®9 ¥ @0 e B 99w o 98 ? fF 1 suwEl &
geef} o URd: T TRTHR STere SefgaehR €1 gt
HT THAH Tpidh ST THW 2 SR oI
FARR e 2 SR @ 27.3 o w1 afiewa e @
S =S o ST 3181 o URA: FUM A o TRIT
T B 99 1957 % w9 foee qen gt o
3fd & ThoRaEd 9Rd dfed ®E W R GER,

9] “fifeeht, Hew fom o & o eI SuEn o
fer WA FAfER o ST R wee T F
A & T 2

379 B9 geA o s 9§ (R, + h) 30 W e g
el | T SWE W faER w3, 78l R, = 3o #
5 21 9f€ SYUE 1 SA9H m qel VEEehl =e
2, Al 3H we o fau e afeehs a9

mv?

RT3 = (R )
T T8 o1 Hell o g i AN FRRE g1 eAfiens
I TEARET T BN YSH foRA S 7, fowe
A

(8.33)

GmM,

FUeeaeh o) = (R; + h)?

T&T M, geaft 1 S T
HHIHTTT (8.33) T (8.34) o JfeTu1 &l hl WHIGd

(8.34)

o m T T 3 R eH I Bl ©
2 _ GME
14 “R.+h) (8.35)

TH YR hoh 98+ | VERdl &1 THIeHT (8.35) &
ITER S h=0 &, Al SWE %l A VE

V? (h=0) = GM; /R; = gR; (8.36)
TEl § Wt g =G M, /R,> 1 STAM foa

o hell W SUUE 27(R,+ W) T A VE qF Hl
T oTd: THHRT TR T &

_272(Ry +h) _27(R; +h)*/?
v e,

& T THIROT (8.35) W Vo1 WM wiaeenfua
foran €1 SR (8.37) o S el o1 o i W eH
I B @

T2 = k (R, +h) (& k=4712/ GM,),

(8.38)

AR I FeR w1 Edewl 1w ® e
agqgﬂg%ﬁéswﬁﬁ:mﬁaﬁnﬁﬁa?mm
S 2

39 9 IRl oh fIU, S geaft o ge o Sifd ke
B ¥, he HH & Yeat &I BRAT R H o H
YL (8.38) W U9 WM o 81 37d: 39 YK oh

T (8.37)
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o SR o faw T AT Fa R, Tl

T, =27JR; /g (8.39)

Ife BH HHIHIT (8.39) W gdeN R o 3ifheh

AMl (g = 9.8 ms2 A R, = 6400 km.) %! Ffaeenfud
#Y, d BH e B @

6
T, =271 6.4 x10
9.8

S T 85 fie o ae B

b SET8.5 TA U F HiEW a1 SeHH THE I
T=H T (1) A PEE 1 S 7 HE 39
e o =&l 5591 9.4 x10° km ® 1 |
1 FHAM URehfad hifaTl (i) I8 AF gQ TR
qeall qonl W@ ¥ o 9Rd: gAd weEnet |
YREHHOT T W@ € qe "G i hel i e
et o1 shel i T332 1 1.52 T & o Hired-od
w1 ety fe i o o 22

Zel (i) F&l W FHIHOT (8.38) HT IUAN Yeat h
SEEM M, &1 BT o §HAH M, 9 gfaeenfud =i
F &

GM.,
4n® R®
G T2

m

x(9.4)° x10"®
x (459 x 60)>

_ 4x%(3.14)%
C 6.67x10 !

4x(3.14)%%(9.4)% x10™®

6.67x(4.59%6)2 x10™°
= 6.48 x 10°kg
(ii) SR oF SATedehTell o 90 ST SYAT Hid T
Ty _ Rus
Ty Ry
el Ryys T Ry HAI: TA-GH qen geai-gd o o=
=1 g F
o Ty =(1.52)%2x 365
=684 fq

&I &1 A 997 98 € foh 9, o qen et

3

*7g 186 W S § T WHER W wAH <)

2021-22

o offafted @l w8l 1 T T R g
ITET oF ToIu, TART oot o o1 oy o1 qen oty
el @181 1 I b/a = 0.99986 2|

P v 8.6 TR W AveET ;ST FrefAfEd
mﬁ@m%gw.& ms?2, R;=6.37x10°m,
geall ¥ =5H i U R = 3.84x10° m Jeat o
TRd: EAT oh RGRHY T e e = 27.3
& 71 o= fafuei g0 geaht 1 somm uw
i)

ger (i) ugen fafy : s (8.12) 9

g RE
G

ME:

~9.81x(6.37x10°)°

6.67x10 !
=5.97x 10%kg

(i) S faftr : == gt 1 SWR ¥ R %
3eRihTel o FTEm Y geaf B (@ (8.38) 3fay)
T2_4752R3
G Mg

4n°R3

M- =
E=ar?

4x3.14x3.14x(3.84)% x10%*
6.67x10M x(27.3% 24 x 60% 60)2

=6.02x10*" kg
1 faferll g e HHHE SR U B ©, o
1% 9§ off &9 1 3R 2 <

3TTEYUT 8.7 THIHIU (8.38) H femish I &l
et qen ferciied ® = HifSUl k= 1018 82
m® 1 5T 9 ¥ 3.84 x 10°km R &1 TS
o YRGHHTT o SATadehTel i fadl H 9 shiferal

ZeT &9 W d ¢ T
k=10"s>m=3

[ 1

= 10’11 . 1

1/1000

17
d2J|
(24x60x60)2 | (

=1.33x10*d?* km™
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TR (8.38) T ke ok U W A 1 ST

HE G TEAT o UNGHAT T TR
T2=(1.33 x 104)(3.84 x 10%®
T =27.3d <

M WY, A€ &7 (Re+h) i eigm o 31 it
I (a) G Ffqefud w3 @ HWHRW (8.38) hi
Srefetta wemtedl W off o] feRan ST Gkl 2, A9 geelt
39 g H1 T AT W E

8.10 el § a9t SUUE i Il

HHIR0T (8.35) 1 ITAN T T JAHR Hell | =1e
v | TR ITUR T TSt et

KE-= lmvz;
2

1? T A HHRT (8.35) | W@ W
_ GmM,
2(R; +h)’
T o TR e W R Rl et g ©
@ geAT o %= 9 (R+h) 3 W IWE & feufast
St

(8.40)

_ GmM,
° __(RE+h) (8.4—1)

K.E ¥FcH& ¢ S@ih P.E HUTcHS Bt g1 qeity

qreamr | K.E=éP.E,$ﬁ:€Waﬁ‘gx’_v{W

GmM,
2(R; +h)

Y YR JAR Hell § Taeiia fhedt SmWE &t
Tl ol HOES Bl ¢, feafast Soi 1 oS
AT URATT | e TS it b1 & I Bl @

S ot ST 1 ke refgeia Bt @ o STt
K.E de1 P.E 31 & 19 & & fog W fo=1 gt €
JAI e o T HI T & TG hl FA il
I @l © 91 T8 RO Bl @ SIN FE H e
off ¥ & FifeR A g0 Tl == R ok © % A
e FS ST A I Bl a1 fUUg 3T 1 3R
TSR T ST ¢ SIE T get ¥ wfifia gl W
TRGRAT H ¥, T SART SoE HFIHS AE I
T2t B Thdl |

E=KE+P.E=-

(8.42)

P 3EEYUT8.8 400 kg SR F FIE ITE YA
o URd 2R, 551 &1 gfia wen § aiedur X
@1 &1 T AR, 1 T el § TN e oh
fou etrevaes Sl URehford shifsul 39eh! Tfast

qen feafast st o forad afteda =2

77 SIRY |
_GMEm
4 Ry

E. =

1

SR, 3fd |
GMgpm
8 R
Fd el § qRed

AE = E; - E,

Ef =—

_GMEm_ GME\THRE
~ 8Rg | R: ) 8

po 9mRe _ 9.81x 400x 6.37 x10°
8 8

TS el "2 S § 3R I8 AE H1 SEN ©,
HAG AK=K,- K, =-3.13x 10°J |

ferfas o1 & 29 aren uRadd el el w1 |
T ®, S

AV=V, - V,=-6.25 x 10°J <

8.11 oIt adl gt SuUg

Ife &H FHIHO (8.37) H (R+h) o 9H H 36 @
TS & foh SAedehTal TR 9H 24 9= 81 31T, d
Th I U e I 81 Sl 21 A g
el gealt o faged o o 9l | €, d 39 TR &
ITE, f9®1 T geat o ST 31 W U
T o STEdeTd oh e B, geat o forelt fag @
@A R R wdid S 39 3E9F o faw ufiehe &
™ (R +h) %1 A R &1 T | HI6T Tk 7@ €

A =3.13x10%J

9 1/3
o on-(T0M)

2

ar (8.43)

T=24%= o fau, 9ieed i W, R+ h= 35800
m,aﬁﬁqw?ﬁﬁw&ﬁamﬁafw%é
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fafter ¥ wRa &t B

T 1962 T 9RA TR GRI ARG T STaRke STgHEM diHfa (INCOSPAR ) o Te4 o 19 9RA o 3Idal kA
R U T 1969 ¥ Tfod AR STaRkel ATTHM e (ISRO) 7 Tkt INCOSPAR @1 SAfusheol femam s&
3 3w o fasr@ o ofdier Wrenfirehl 1 e iR Ao 1 Te=Md gU 3™ SHaT o forg sfafier fomm o suam
1 3 I @M B RG] Teell Fe-shell SUUE M9 1975 § dehiel Fifead o5 o g dhe a0
gaifad fam 99 1979 o, Ufeoh @ o ITR i TR § 95 o6 M & SHU 7 3T T J&I01 ToIe Fadrer
I AR Hx, Mefhier, 3Ty Y F 39 Y= Aehel 1 ITART YR fohan| R o fafer wrisen § 1ot
YA Toherarel ¥ SO favd k1 Bt geTH SaRer TSEl 99 T B T YHRU, GUR, W YaiHM, SuE Feg
T U, Fifersh el YU, HHTES hefl, e, Tefifafrn, qufia g e geasht swe e & fou fafirse
YU IARI 3R SUHN k1 Tt wTdl 21 57 UGN & Heel § grguf sreafteliar 9 w6 % faw A g
T forvaea Yaiia STU8 gH=eh gume (H.0H.Ta.af. ) 1 T 1990 oF <1 oh YRS H gaTll 3 foRrwarsti o
FHR0 NeE. T, i 9 o SuwEl & fou ged 99 9w a1 T R T S geam ¥ off stqdyd w5
T gfg g8 81 T 2001 ¥ arferk 9 AR eAferen AT Al Yool GUR STIED o oy el SUUe yHes
Tebe (STETAd.) i famfad fohan T 9Rd TR o faftel f59m o qenem § R Gas, Tifesn! ik @i
Fifcreh!, THEETE o= IR SfaRer STEuM o & 0 fofe=1 SEuM B SN T GEH HERd g1 i
uRESHI G W= (IAH) a1 ATUEE (W) e i gt Ta i SeeieHE SyateEt 81 T
& wfosd & ¥ uEe faRel SgH URESH, YR e FHeEeh], YTEuAr YHeE Ak, Y-
TS, Tohdt a fg-=Roft e (SSTO AAMTSTO) Wehel, ARl TR o6 few witws wmnft o1 fasma way 3wm
ToAIfE wnfer #1 1984 W T vl GifoEa SfaRerdm § S o1 gUd wRdiE Sfaie An s

SR S geat o fayed gq o qa (siia et
qHad) | gedt o Uid: gud el §, T=24 9= &
STEdeRTe ¥, TGRAYT i T, FeashTelt SWIE Fead
g1 T € o mifen gedt e etedshel § o1o atet
W U HIA ? o A8 SWE gedl o fRd o fag
g feer ydia Bl geat o I3 ¥ 3ol Sifie S
Th ST Hhd o fqC T wIforaemedt Yenel i
SRl Bl &1 Ui, Sigd § SAeIeh STF b
I H TERT 3R Yo feRe T €

&0 WA ® o us fifvea engfa @ eifuen et
&1 foaea Jhia a0 STEAved g Wdtid T8l aidi|
FeA-79R ¥ ST B aren e @ SR
g IRER 2MH, @ 10MH, 8 whifass sgfa 9 %a
2, THfeT 3 a0 srEeHEe | uRtefdd € S €1 g
YR fRet U= g0 fehan o et = qERor 39
T W off TR0 foRan ST Feha1 © S 9gd X € e
Jedl Y hdl oh HRUN 5@ a4 G TE UgT |
EYA-JERN a1 31 YR o &R H ST g1
g & 3fe-t@n ¥ SRl e @l fRar S wehdll
TIRU 5 oh HW LU hiE Jedehlell STE S
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ST H I I F geiid SUUE Fed 21 A
= G (b = 500 & 800 km) SHE F1 T & g

o HROT HAM A9 H1 AR F o= S & A %
T el SR f5en | ol fJves W e 9 smifua

o ydi o UfRa: S e feem | T e € et
Jeeft 3T @78 W Ufeem ¥ qd w1 AR Ui Al 2

H 2

319 heq Tl It foh FHAFRR gen &1 Had 5w

(faw o= 8.11)1 9fh 1 SWEI 1 IMEdHIA
o 100 T g ®, ora: 3 ferelt oft svenry @ e
o % IR ToRd €| 9Nl ifh 31 STel i gealt &
IS § SEE h AT 500-800 km Bl €, 37d: 36 W
o foreh o g TRt wh e o oherel gesl
Tk B U1 A1 € 59 forn S gk €1 Hord ufgai
1 ST Hell | 3@ ST 21 39 UhR TAE ®9 § T
e o7 # ugt =T ugl g gesll 1 welerr fepa S
gdl 21 A SUUE Tiehe W, o= faudd & @y,
et qen g &= w1 T w gehd &1 39
THR o IWE N UHA AT YR FosA, Haw
foa oF W 9ot o wEieReig AeeHl o fau o
A YA )

8.12 WHEFAT

fopdt fug o1 R 9% 91 @ food gedt 59 o1 s
1 S MR Ta HLdl ©1 96 89 fohdl g8 W @ B
T B AT 9N I 9y Bl © iR o8 U BAR
IR o faudia 9« sTfra &ek g faum =1 feafa o
Tl 81 T8 fagi 56 9w o gl § ST 89 fehe
feer forg, S =d W wew! fHE HAMRR o 9
ot favg &1 9R "9d B1 9% e oa o faeg
fuvg W #iE 90 WA 7 8 o 98 == iR S|
FHOH off zened w9 H fqvg | YR 9 IRIfud
Tt 31t Tufen § i five % T feu

FH I Bd G I R e 7 1 a9 HAA & gH
o o mg-aiy fyve ot wdam @R g 9 1fd w31
zg feafg § wart o & fauma =1 g qen 98 3§
favg W, S ¥ 96 o HRUT g @R F A FY 3R
Tieeliel ®, R ol ARG T i HAARKR ol
%1 39 feufa ¥ wrg@ies wAM 9 i fg=d 7 81 &
FHRUT I BN AR 39 90 & €9 ° FE S Azan
I ¥, i o 39 fEfd o oM 9R 1 egwe e
FHN/ 4T, Fiifh IH W SR &1 o0 § *E ot =&l
o T B T IER, 5 FE I Wemargdd
2, @ 9% WREN el ®, 91 39 uREel &l 9E:
AREAT 1 GRERE HeEd 2|

qeat o IRd: IRERAT i Tt e IWE |,
STUE 1 &L BIC W Bl THST qA 3Heh Hal &l
Y a%] gt o ok i SR @Rd fa & wfaefia
2, A1 3§ T 1 oo, Ty w9 §, 39 fefa o
gedl o Tecd @Rl o SR 81 37d: STUE o iR
I Jodeh o] aagds TRt 21 e St wan €
2 91 5 &m fordt ¢ 9 gedft &1 it iR w@ =)
aq: fordl Swe o iR o3 =afe freh yR o
e I i STIHE &l Hid| [ocd 9a §H SEAER
o 1 qRATS 1 T HA@r 7, 3 SHE ok AR
a3 sAfw o fau afae steen seafer feenet 1
¢ Hecd el BIdl, Sk forg @eft feend g gidt
g1 g | A AaiertE o T S et qe Wi
T €

R
1. = %1 ey %1 g 79 78 Sooia & @ 76 g r ° 9ok ol m, 991 m, SI9H
frt 3 &I o o9 A o ARG T hT GRA

m,m
F=G—5%
-

Tl G "t Teca feeris € f|e 99 6.672 x107'! N m? kg2 2l

2. af% g4 M,, M,, M, ....M, 3Tf% Sgd § HUI o HROT m FAGH o {HE HU1 R o YROMH Teerahuor
I I @ B T, A Tk AU TH AR fagra w1 W F 1 0E A Ty
0 M,, M, ....M, ¥ 9% g0 m W ARud =AfteTd 9 F,, F,, ....F, 8| 79 oal o Ao fagr
& SER YH o o= fyvel g guifad gu fo weagds wE S @1 qd s IR §d Fy

Hiee o A g | fwe S R
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T& TAE ‘Y Hehed w1 g9l 2l

3. el @ e W 9% we % ¢

(a) Tt & <refgda wene § Tfa *d € 9o gF 3@ ke w RS TR A9 W feord g 1

(b) g& ¥ frdt 7 a% @i T B Afiw g9 g9 S=el § OHE &% gHd el 21 a8 39
qeA HT UM I 8 o Tel W M G BT o ohesid B1 STd: wivig gam erafefia
T 2

(c) foHt T® & Haflm sTadHIa H1 oF IHR! JET R o I A Y H T o STIHATIINT
7T 2
T & uRd: R 1 UK Hal H UREHU H W© UE o SEde T adl e R H 98 Hey

B €
T2 = i R3
G M,

et M, g4 &1 SormH 1 AR Tel w1 gd o gia: e geia wed € aft R w1 uidwere e
F1 efgaia e oh o1 e AW a ¥ H I A IWH FH efaa wEel W 99H €9 9§ AR

Bl B
4. oI @R
(a) geft & g8 ¥ h HUE W
G Mg
h=——"E
g(h) (Rp + hP
GM, oh
= Ré (1 - R] h << R
alh) = g(o)[l < f{‘] 7=t g(0) - GRIEE

(b) geat o Y3 o A d TEE W

aMg(. d d
d)= 1-—|[=¢g(0)1-——
o= REJ g({ REJ

5. TewY0 a1 el 9a €1 gHfey fmed feafasr ot werm 1 aRenfyg feran <1 Oshar @1 r 9ok o
et & FUH @ Hag e Rt s

_Gmymy
r
Tl r — oo W V! A AN 0N o Fordlt Frepra 1 et fearfast Sl <7 w0 o qeft el 1 Sttt
1 A e 7 s g% e 1 R SR e g o gal o R S €1 gueht fuftor steam
& fag & e g0 e e 2
6. afx fordt fogam Freba & m goqum &1 &g %o fhedl writ fyve, g soqum M2, & fshe v =«
 fgaE 7, @ U HU HI b FibAh Sl

1 M
E:EmUZ_G—m

V=

r

Soiq pet AR it fast qen feorfas etiedl &1 A 21 e ol qfq w1 feewis B 2
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7. af€ Mo 9f@: a 55 #1 Fan & mofaial €, S6fE M >> m, df feE # a sel

GMm
2a
e Wi fag 5 ° & o feafas st & aefeos feie o = o AR 21 fod o wRag e,
storfd, e e e hen o< @1 i defg<ia wel, H el Sl HOTHS Bt 7)1 s qen feerfas
Feld €

E=-

KzGMm
2a
Vz_GMm
a
. gl o I3 W UeleH e
" 2GME - ZoRs

3G WM 11.2 km s 21

. A% i S fRd THEHE Tieid @id e el g9iad Wil $eadH faan & 39 M o el
2, @ el HU 1 3H GHER ARG Fd € o9 9 M el Wid w1 G SH 39 e
R Herfsa =

10.9f% & F01 fHEt THEHH Tefa @ia o fiw €, d S HU R AW e a9 A T AR HE B0

fordt TaT 39 e % AW B, @ FHU W O a9 Tl S B AR B S| T8 T HU F A
el S g ST fRan s 21

11. eFaTet (9 qoashliae 99R) ITR fayeda qa (fReflm 99qa) o, g<ia &an o, gt & s §

T 4,22 X 10* km T R T FW@ T

[M LT N m’ kg 6. 67><10_11
gbﬁh ﬁ?:l%m Ex] Vi) MLT]  J _GMm
-
(sfemn)
et T U Lty Jkg' _GM
Tr
(srfemT)
et e E i ms* GM .
e 9 (] 2T
(afewm)
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foemoia faw=

1. fodt favs =) fRdt o= fave & TRc@ Yo o STriq TG 1 teadd hid 99a fefataa afeat
W%ﬁl%‘cﬁ%

(a) HiviE e,
(b) Fa FfAHR St
Faw Gam w1 G @ e

2. I Hol &l her & T fam &1 3R 3@ 3@l 81 99 98 e & ek o e
& fou fafere 9 #1 77 et ff =g 9a | @] & 2

3. oer o d o, T2 = K R® o feerie K, gxiia wenedi | 7fd e ol Yo Ue o fole 99 e
21 78 el o ouR qfiafda &Y eran geelt w1 ufehm A ol SuwEl Wt wE feuult @ g @
[(FHRTT (8.38)]

4. r=afier SuUEl W STflel ABN AREMAT S9d FXd 21 TEH RO I8 e ¢ FoF ofafla w1 3@ safefy
H TR 9ol FH T ST TR HRU I8 ¢ ok STafie A qeon SwiE <A € gest w1 3R T
fird &

5. ¢ R o Yo a1t < fagel § Gag e feafas i

_Gmmy,

V= + feerien

T
el feris w1 F9 Ff 79 faa s ghar €1 @ Y WA Wedd 99 21 T 99 % STER

V:—G my my

.
T I Y g AAfed @ fF o r— o ® @ Vo 0 B R Tl ol % YA B I rafefa @
oo feafast ol o agfess fefies o w7 o GAM & 21 e <Y, 58 s & =ad 9@ eeid
a1 gfafda T8 gl

6. fortht fuvs & el Fifres ol guah! s Ho (S W2a oI Bl @) den feerfast St 1 A gt
?1 3 & Grier (1, Afk &9 A/ o fF five w1 oma W fefas st v @), fRdl fave @t e
fearfast St RumesR B B FRE STE # b S RUTHS Bt 2

7. feafas =it o fau wmm=ra: @R <A aren &5 mgh, aaa ¥, ) fag 6 & o=wia ¥ fhu o Er
Tecdtg fefae Sefell & =R @1 df=ihe AH @l B

8. ZEfy T fagati o o= TEEEHIY 9@ h=idg ¢, qUma & 9kfHa g fyuel o " o ol 9d & 3
Tl 5Tl ok ehesi kI e arelt W o few B eteavask € #) fRdt M wafad fuve & ferg
39 fqvg 9 arex feora foRdt 01 W oM 5o 39 FhR ol ® 99 fR favg 1 99 oI SHSh o
R Hohf5a & iR Tl o 9 =g e 2l

9. el @ret & sfiae ferdt o1 fag W el o = e @1 qenfy (frdt enfers @iar o faadia, i
Igd Sl ¥ qfEemn & §) 98 @ret oo ¥ aed fred gl fyvel i Teed Sol o omifyd e W
A iR feora w1 U FE w1 TRetd 9RRET gua 7@l

7T
8.1 fmAfafead & W difwu:
(a) g Fordt STEST 1 g oal ° 9FRew 39 EY w1 fHd Wiaet et o fiat TRt HY Hehd
&1 @ oy foRdt fave w1 afRemr, ke § W@ uwed % e gaE 9, S8 wiEd M § W@
Ffore ferel o WAl 5N R Tehd §72
(b) geaft & ufid: UREHAT FHE I DR SFARAN H 931 FRE ARl A Tecd qA H GG ALl
X Hehdll A gedlt o ufia: UReHU HE AN SRyl WIH SRR § Sel €, q9 941 98 o
I % ST k1 A K T 22
(c) afg 3y gt W FF o FRU [EEE T HI o Yo W TEHI & FRU Tod g § HY, Al
9 Ig W R gd w1 feee asm o fame w1 qor o sifuss @ (3HeRl S e wE s
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

el | fau MU kel I Gerdd ¥ R Thd €1) denfd T o feu w1 s gae g
& g e § Afue g1 e

wEl fosey &1 999 Fifew .

(a) Iadl Gl o WY TEE ©RU dgd/E €l

(b) TGl TEUE o WY (YAl hl THEHAM S hl el HHARL) o @Rl Sear/sed 2l

(c) o @O gt o gemm/fuve & germm W fAsR e s

(d 9t & FF G o, o, A F T faget & dw feufaw wei-sw & faw g3
~GMm(1/r,— 1/r)9A my(r, - r) ¥ siferh/w0 Fened 2l

o AT U TE TE B S gd o gid: gest w1 ger § <1 T Wiel § T shedl ©, a9 gt i

Hel HI ol § Thh1 hefta A = 22

Teed o TH SYUE, A (lo), i Hefa e@fer 1.769 f& qen when w1 5591 4.22 x 10 m B1 7@

Tz for geeafd @1 goaw gd o FeEHE 1 ORI 1/1000 AT R

M ST o eAr SR o Tk §R geAWH o 2.5 x 101 AR B HeIfhE %= 9@ 50,000 ly

T4 W feord & T IO T 9fehd I F | TR §HF @2 SRR # @ 108 ly St

el fosey &1 999 Fifew .

(a) 9% feorfast ot &1 g1 o< W 2, @ wan ¥ UhH A el STE HI hA Foil gHRAT
TS/ feerfast ST &1 U 2

(b) we H U™ w At foRet IWE H Yot o TrcE HE ¥ AR e & fau srevas
Folt TaF = (Rt ST &1 2) o frdlt feor five 1 gedft o gue o oY gaiftd & o
o emevaes S © eifae/Hn el 2l

F1 foweh fyug &1 gedt W gamaq = (a) fave & oM, (b) adw fag &1 srafefa, () waruor =t
feem, (d) fave & wamR 1 seftafd &1 s=r w e s 82

F yaohg g4 *1 e erafus g wen W R Wl g1 F AT Fel B gHchg # YE 9
< T (a) d@H =1, (b) FIVHF =, (¢) HIVHA Hol, (d) T St (e) Fearfas st (f) ot it
o wdt 31 gd & eifa fke TR W YA % $oa9H ¥ 1 i 0 A

frafafed & @ %9 9 @aw sy § orafe anh o fou g@ae @ hd €7 (a) W gem,
(b) =8¢ R FH, (¢) foed, (d) feapfa=me e

8.10 THTHN SAUH ¥cd i SAdTIcAT Wil g1 IR &ict o I3 o ohes W Tecdd dierar i e

Rfew fer 8.10] (i) a, (ii) b, (iii) ¢, (iv) 0 ¥ f&g IR gru <@ Smum?

fer. 8.10

8.11 IWH wreN H et agfeas fag P W Tea daa fva R (1) d, (i) e, (iii) f, (iv) g g/ ==

HT SET?

8.12 geeft o fopelt Wohe 1 g w1 AR I M R Yot ok hes W fRE g W ke W TRy o

I B2 g4 1 5 = 2x10% kg, et 1 FAUM = 6x10% kgl 31 el (€ o yoral i Iuan
FIfST (Fefa 521 = 1.5 x 10" m)!
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8.13 39 Td &I HY dichl, A STk FHAM &1 Ahe 9 HI1? T & Ufa: gt *T ke HT
5591 1.5 x 108 km ®|

8.14 UH W1 99 Tk gedl-ad &1 29.5 T 1 AR geeft gF & 1.5 x 108 km T R 2, df w1 g 9 fomer
T W 7?2

8.15 geeft & U3 R forell ovg %1 R 63 N 21 Yot 1 o &1 omeft S | geeft & R0 39 =g
R e T fome 22

8.16 I8 UHA gU foh geoft THEHM T HT Tk Mol € d THh g8 W FRE a% #T 9N 250 N ¥, I8
A HISC fF gealt oF o= T IR ot T W T %] &1 ¥R F B2

8.17 Yot & U3 U IeAlRd: TR 1 3R HIE Yohe 5 km s 1 et § AN ST 1 Yool R o199 e
¥ qd I8 Yohe YAt ¥ fohadl g8 9% ST@m? gedl &1 T2 = 6.0 x 10% kg; Jeat &l #@eA
= 6.4 x 10 m @21 G = 6.67 x 10! N m2kg2|

8.18 geaft & U3 W fhdl g&Itd ) g =t 11.2 km s B1 Rl awg 1 59 W w1 A T = 9
geifta feran <mar 21 gedt @ ercafuss U S W W 9% w1 =G 41 e g qen o el 1 sufeafa
FT U HIC

8.19 T IWE YAl o Y3 ¥ 400 km FaE W Yot 1 UHH T w21 T8 SUTE H Yool o e
A ¥ A e ¥ fhat S @ eri? SWIE W1 5699 = 200 kg; JeAT 1 599 = 6.0x10%
kg; geal i 591 = 6.4 x 10° m 1 G = 6.67 x 10! N m2kg 2|

8.20 1 IR, f5d &% #1 5oa9H gd & TN (2x10%° kg) F TR T, Th T H1 3R THE T
% foau o1 ® ¥ 99 9 10° km T W T 99 ! 91t 39w €1 F IR R e @ cwaen? gd@w
R &1 B 10* km ?1 7 WAT % < & @ 9% R | ¢ fawuer FE g (G % T 9= 6
YA FHIFST) |

8.21 T IR el 5 yeish 1§99 100 kg 591 0.10 m # Fordt &fds 89 W T SR @ 1.0 m 54
W feerd 1 ST el o ol ol oA arelt Y@ o wed o W e Wl qdn fade s 82 @
39 fag W @ i fuve dqed o Bm? 9 &, @ I5 Sqo T B SieE STerd?

fafed 1y

8.22 @ T o 5@ e | i@l ® o *id qodshiell SYUE gedt & g8 W el 36,000 km S
T geelt 1 qReHAT HYdl €1 T SUUE o Tl Tl W gedt o oo 9ot o Rl fawa 4 82 (3w
R feafds i 3= ifS)) geat &1 579 = 6.0x10% kg; 92t &1 531 = 6400 km.

8.23 §d & ToHUM ¥ 2.5 T SAFM 1 &z a0 12 km AHE ¥ @ e 1.2 qfeaor 9fd 9eve |
U F W@ T (S YRR o Hed dR HI g2 91 Fed ¢ F9 Ufed aRa fuve, R Teur wed
&, 6 goft & e €)1 STk faYad 99 W W@ HIE fve, T o oh RO, 1 39k IS U et
@m? (YF 1 T = 2 x 10%%kg )

8.24 HIE FNeEM HTel W e 3N 1 39 ReAH R fohaft ot @+ 1 9w foF 38 rAves @ o
Hehell S §en| A<IREEE &1 5=HH = 1000 kg; gd &1 SN = 2x10% kg; WA &1 FF0H =
6.4x10% kg; AT H1 a1 = 3395 km; HTA I Hal &1 51 = 2.28 x10% km el
G=6.67x10""' N m? kg 2|

8.25 Tl Tehe 1 WA & T8 W 2 km sl Wd U SeAlER HW AN W1 @1 AR Wl o e
TfRIY oF RO THRT 20% IRFIF sl T 7 I T, o HISA F R W a0 e ¥ qd g Tehe
o 9 fRadt gt 9% SUm? WA @ SeEH = 6.4x10% kg WA H B = 3395 km de
G =6.67x10"! N m2kg?|
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TRfTe 8.1 : WRd IUWET g

®wE AW

1. v

2. WERT-1

3. fgvlt drenfieet
Teg (SEd)

4. Ufeoht SwrE SIRTE-1

5. Ufeolt SR RE-1

6. THA

7. AERI-II

8. THI-IT

9. Ufewht SWE mE-2

10. -1+

11. TUHSRSNTHTH-1

12. SESRTH-1 T

13. THSRSNTHTH-2

14, -1

15. 321t

16. STESTRTH- 1T

17. UHSRSTUHETH-Hf

18. 322U

19. -2

20. SAEANTH-13

21.  UHARSTTHTH-H2

22.  SEANTH-U2

23. g2t

24.  IEARTH- 14

25. SEANTH-U3

26. 3He-2€1

27. SESRTH -1S1

28. gHe-2%

29.  SYMEE
(STEARTT-14)

30. T3+t

yH= fa iR YHIeI =

o 19, 1975
SH 07, 1979
STE 10, 1979

T 18, 1980
e 31, 1981
SHad 19, 1981
TR 20, 1981
it 10, 1982
it 17, 1983
3TTE 30, 1983
e 24, 1987
o= 17, 1988
A 13, 1988
T 22, 1988
S 12, 1990
3T 29, 1991
W 20T 1992
T 10, 1992

T 23, 1993
faa=R 20, 1993

W 04, 1994
3T 15, 1994
feawr 07, 1995
feawer 28, 1995
w21, 1996
SH 04, 1997
fHamr 29, 1997
it 03, 1999
W 26, 1999

H= 22, 2000

C-1 Intercosmos®
C-1 Intercosmos®

SLV-3E1°?

SLV-3E2P
SLV-3D1?

Ariane -1(V-3)¢

C-1 Intercosmos®
Delta®

SLV-3F

Shuttle [PAM-D]“
ASLV-D1?

Vostok®

ASLV-D2P
Ariane-3°¢

Delta 4925¢
Vostok®

ASLV-D3*
Ariane-44L H10¢
Ariane-44L H10+¢
PSLV-D1?
ASLV-D4*
PSLV-D2?
Ariane-44L H10-3¢
Molniya®
PSLV-D3/IRS-P3?
Ariane-44L H10-3¢
PSLV-C1/IRS-1D"
Ariane-42P H10-3¢
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210 airferent
31, SRl it 18, 2001 GSLV-D1/GSAT-1? TR
32. TUEifTeR! 9Re SWE  SRESR 22, 2001 PSLV-C3/TESP TYaToT
33, Te-3d SHERT 24, 2002 Ariane5-V147¢ Sy SR wEieRel, TER
34, Houl-1 fgqm 12, 2002 PSLV-C4/KALPANA-1? STy SR wEieRel, TER
35. THe-3T sl 10, 2003  Ariane5-V160¢ STy SR wEieRel, TER
36, Sde-2 7€ 08, 2003 GSLV-D2/GSAT-2? TER
37. T3 fqmr 28, 2003 Ariane5-V162¢ TER
38.  STEITRTE-Hi6/ $EEX 17, 2003  PSLV-C5/RESOURCESAT-1” JH&T
e
39. Tugde fgqm 20, 2004 GSLV-FO1/EDUSAT(GSAT-3) @R
40. g 05, 2005 PSLV-C6/CARTOSAT-1/ TER
HAMSAT?
41, wrefde-1 e 05, 2005 PSLV-C6/CARTOSAT-1/ TR
HAMSAT?
42. 24T femmR 22, 2005  Ariane5-V169¢ TR
43,  goe-4 A 10, 2006 GSLV-F02/INSAT-4C? TR
44.  FrRiHe-2 St 10, 2007 PSLV-C7/CARTOSAT-2/SRE-1°  «Jgafol
45. THIAGE-1 SRl 10, 2007 PSLV-C7/CARTOSAT-2/SRE-1°  GR&vlcHeh
46. Toe-4sft 12, 2007 Ariane5¢ TR
47.  TH-4HeR faqm= 02, 2007  GSLV-F04/INSAT-4CR? TER
48. STETHTH-1 T 28, 2008 PSLV-C9/CARTOSAT-2A" TYaToT
49.  FEMEe-2T e 28, 2008 PSLV-C9/CARTOSAT-2A" TYaToT
50. =sAM-1 SeEET 22, 2008  PSLV-C11° TS T
51. SIReMEde-2 e 20, 2009  PSLV-C12/RISAT-2° TYaToT
52. orHe i 20, 2009 PSLV-C12/RISAT-2? feryaferamera/gerfores e
53.  SNETEHI-2 fgqm 23, 2009 PSLV-C14/OCEANSAT-2? ST SR gEfeRon
qH&ToT
54, Sfde-4 e 15, 2010 GSLV-D3 / GSAT-4" TR
55.  weide-2eft S@E 12, 2010  PSLV-C15/CARTOSAT-2B” TYaToT
56. wEH S 12, 2010  PSLV-C15/CARTOSAT-2B” fervaferamera/gerfores deem
57.  Side-sd fegwR 25, 2010  GSLV-F06/GSAT-5P? TR
58. faardde-2 T 20, 2011 PSLV-C16/RESOURCESAT-2?  «g&m
59.  Ferde et 20, 2011 PSLV-C16/RESOURCESAT-2> B SWgE
60. Sfde-8 € 21, 2011 Ariane-5 VA-202¢ TR, HigeT
61. SEe-12 e 15, 2011 PSLV-C17/GSAT-12? TR
62. He-2ifqad SFSR 12, 2011  PSLV-C18/Megha-Tropiques®  Sofarg 3R qafeor
qH&ToT

2021-22



2021-22

TEETRHUT 211
63. THIRTH T 3SR 12, 2011  PSLV-C18/Megha-Tropiques®  favdfermea/Stefires geem
64. T 3SR 12, 2011  PSLV-C18/Megha-Tropiques®  fosdferemca/Steitms geem
65. SIEH-1 A 26, 2012 PSLV-C19/RISAT-1" TYaToT
66. SfEE-10 fgam) 29, 2012 Ariane-5 VA-209¢ TR, HigeT
67. WA TR 25, 2013 PSLV-C20/SARAL? ST SR AR,

&0
68. SEARTICETH -1T Sk 0], 2013 PSLV-C22/IRNSS-1AP e
69. TTEE-3 e 26, 2013 Ariane-5 VA-214¢ SefaTg, SR e, SR
JaEA JOTeit
70.  S&e-7 ITTE 30, 2013 Ariane-5 VA-215¢ TER
71. AT e AdRer A= FewsR 05, 2013 PSLV-C25° PHRECCHICE
(HITeTEH-1)
72. Sde-14 SEd 05, 2014 GSLV-D5/GSAT-14" TR
73. SEANUATEUH -1t 37Hd 04, 2014 PSLV-C24/IRNSS-1B? e
74, STEARTTCHTH- FER 16, 2014  PSLV-C26/IRNSS-1C? e
75.  Sde-16 fSg=R 07, 2014  Ariane-5 VA-221¢ HER
76. H-Tiega dgFvea  fe@ER 18, 2014  LVM-3/CARE Mission® EIRSRIRED
RIS AT TeTor
(HieemE)
77.  SEANTACHTE- 1€ o 28, 2015 PSLV-C27/IRNSS-1D? e
78. SEe-6 (3TER-4¥) & 27, 2015 GSLV-D6” TER
79. TERR faqws) 28, 2015  PSLV-C30? sTafe famm
80. fEe-15 FewsX 11, 2015  Ariane-5 VA-227¢ TR, HigeT
81. STESIRTATHTH- 13 SHeRT 20, 2016 ~ PSLV-C31/IRNSS-1E? e
82. SEHRTATCATI-1TH  ®HE 10, 2016 PSLV-C32/IRNSS-1F* e
83. SMEANTATHTH- IS e 28, 2016 PSLV-C33/IRNSS-1G? e
84. FEIHe-2 gEA IWE S 22, 2016 PSLV-C34/CARTOSAT-2 TYaToT
Series Satellite”
85. HAWHREE SH 22, 2016 PSLV-C34/CARTOSAT-2 forvafermea/stafoes gwom
Series Satellite”
86. @A SH 22, 2016 PSLV-C34/CARTOSAT-2 farvafermea/stafoes gwom
Series Satellite”
87. T3S faq=r 08, 2016 ~ GSLV-F05/INSAT-3DR? EEEREE ClE M
JaEA JOTeit
88. TheH-1 faqws) 26, 2016 ~ PSLV-C35/SCATSAT-1* ST R gEfeRo
89. YUH fgaw 26, 2016 ~ PSLV-C35/SCATSAT-1” frvafermea/stafoes gwom
90. e fgaw 26, 2016 ~ PSLV-C35/SCATSAT-1” farvaferemea/stafoes gwom
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91. Side-18 TSR 06, 2016  Ariane-5 VA-231¢ AR

92. fadde-2u fe&=R 07, 2016 PSLV-C36/RESOURCESAT-2A"  sdeyu

93. W92 gEel IWE W& 15, 2017  PSLV-C37/Cartosat-2 0T
Series Satellite®

94. SAETATH-1T @l 15, 2017 PSLV-C37/Cartosat-2 qRETuTcHh
Series Satellite®

95. STEUATH- 1t @l 15, 2017 PSLV-C37/Cartosat-2 qRETuTcH
Series Satellite”

96. Sf&e-9 € 05, 2017 GSLV-F09/GSAT-9" TER

97. Sf&e-19 S 05, 2017 GSLV Mk III-D1/GSAT-19 HuR
Mission”

98. W2 gEA IWE S 23, 2017 PSLV-C38/Cartosat-2 0T
Series Satellite”

99. frede SH 23, 2017 PSLV-C38/Cartosat-2 fergaferemeay
Series Satellite? Stegforen HeH

100. Sfde-17 S 29, 2017 Ariane-5 VA-238¢ TR

101. SMEARTATEUE-1TS WA 31, 2017  PSLV-C39/IRNSS-1H Mission® BiCiEl

102. STETACE- 16t SHad 12, 2018 PSLV-C40/Cartosat-2 Series EIRtMIRED
Satellite Mission”

103. WEhS SHAR 12, 2018 PSLV-C40/Cartosat-2 Series TR
Satellite Mission”

104. wRE-24@@ STE  wHed 12, 2018  PSLV-C40/Cartosat-2 Series qH&T0T
Satellite Mission”

105. Sfde-6T = 29, 2018 GSLV-F08/GSAT-6A Mission® TER

106. SEHANTACHUE-137  Fel 12, 2018  PSLV-C41/IRNSS-11? e

107.  Sfde-29 e 14, 2018  GSLV Mk III-D2/GSAT-29 Mission ¥9R

108. ST&2-29 GSAT-11 faer  f&gsR 05, 2018  Ariane-5 VA-246 AR

109. SfEe-7A f&HsR 19, 2018  GSLV-F11/GSAT-7A Mission TR

110.  Si€e-31 T 06, 2019  Ariane-5 VA-247 TR

111.  TEE™ TFae 29, 2018 PSLV-C43/HysIS Mission JH&T

112. f@e-2B wE 22, 2019 PSLV-C46 Mission IR T, U

113.  Hamde-V2 S 24, 2019 PSLV-C44 forvaferarera o geom

22 T8 2019 I S.TH.TA.S. AEHII-TH] BRI F5AM-2 THHATTE i HHedresh Fafad fhan =

ARG 7 37+t T 28 230 o 239 fasslt STET 1 AW HeA iR w%, el oy Ry § yHfeEd feea ® —

¢ 26, 1999 (02); FERER 22,2001 (02); ST 10, 2007 (02); 3Tl 23,2007 (01); ST 21,2008 (01); 7T 28, 2008 (08) ; Farax
23,2009 (06); ST 12,2010 (03); SFHa 12, 2011 (01); 21 20, 2011 (01); FaT=R 9, 2012 (02), B 25, 2013 (06); S 30, 2014
(05); & 10, 2015 (05); faamr 28, 2015 (06); fE&=R 16, 2015 (06); 5[ 22, 2016 (17); Faa=R 26, 2016 (05); FL=H 15,2017 (101)
St for forea SR ?; @ S 23, 2017 (29); faa=R 16, 2018 (02)1

foega SR & faw WWW.isro.gov.in el

a FIEH IR fruEd @R WY winded, iiedd g (a9 w9) 9 guEit
b Tl ¥aq fdie ®%, deferen, oy 1w ¥ ymifed
¢ ¥ Tl TEETEE, SR, B9 TEE) ° gHitEd
c 9§ qet adheor aRer, wefter € yeifed

d SR HIEEgH, HeiEsE § yHitE
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