Y 8

11088CHO8

8.1 e
8.2 o o faw\

8.3 TEETHYTI I WAl
frm

8.4 Trdd fradiw

8.5 el T el @l

8.6 oAl °h U3 o I qefl
IR TEE T @R

8.7 Trd frufast =i

8.8 YA 4

8.9 Y 3IWE

8.10 =& H TfMefial SWE i
STt

8.11 JoFhTcl 9 Yeiid SWe

8.12 WREMdI

RIS
Tt faw
AT
Afaea 1=

TETRYUT
-

8.1 WfHehr

7Y o7 oRfue Sfe H €, |t ugredf o gedt w2 ki g
1 WBfd ol 9F od €1 S ot g W ekl S € o gedlt &
AR et B, 9erg @ e Sa &1 qol § Tee W HW SH § Hel
Aok oM eIl 8, S SIEel | ol i oS ges 1 R Al €,
q 31 U & Sgd Ot IReeAd €)1 3fderd o SO et & difasw
forar Tefiferal (1564-1642) 3 38 924 1 A= U5 &1 o gft
fave, IR 39k M S« B, THUAH ©RU ¥ geal &l 3R
<@ Bt €| TH Fel S 2 R Sl 39 e &1 st fge
foran o1l =g e, =R g off 7 71, W g% v ® fF 3= ot
THaA W el TUUei & WY FS TN Fioh [ecid @l h Th
O 9 foman o, S e o fohe T 9aiT gy ure siferen Fened i
% HTh ke o

3 hIl & & ogd 9 39 H )i, Wel qen 3Tt fadt oF g
S TGEg Feld g el IRERATE ARl 1 fava W #| e
T o Y& g I W fE@E < o R i UeEH &l TR,
et fearfa & Gretigrer i afed= € g 21 9=iF @ 9 @
S ot favel § o aifus = fave ot 3@ T, 9= ' Fed
¥ ol S AR T ey W Frf T R T g S T
o GIH Y YHIG Afed i 3Td § TR 2000 I 9 AaH A
wEaIfed foRa oml 9% s’ wied o, 9ok ST{ER weft steRrei
fyug ar, g 9o v gedt w1 qReHar Hd 21 39 Hige ®1 U o
IR i favel 1 gt 7fa s g fa & e e
off| Tiel 1 Ufera wifeal 1 i A o forg fe = it & g
faama =i gfauifea feran o aga Sifed o $9e SIaR Tel 1 Jai
T 9fhA T e a1 37 gNi o bl Gl @ T 98 g9 H
TfeeTiet ST TR A1 TS 400 I o YYEd ARAE e 3 o
T YR o fagia wfqufea few qenfa, smiag (5 of sk &)
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sfiferent

q UEd 9 B T WY A H UH A qieghd
Higet w1 gui ok o, for gd st Afger Fed ©
fSoer oTgaR i wt 9sft W'l & fa w1 FS "
T €| Tk BSR 99 o U9 UeivS o Ueh $EE e,
fSmet A fehier ™ FIRAEFE (1473-1543) o, A
T Ui foskfad Wiew wafad fean fwen SgER
gt T, s T W e feer ¥, o ufia: g«
¥ oftend #ed &1 fIReeR 3 39 fagia W 93 e
R T 39 fogia & &= gfdfea 9wl § &
Tefiferar &, fTR s o gRI, o1 & fagg e
o HTOT, GhaH FA T

N TeAiferl o € el § SHIeh % Ueh heAl
&Y TehT 318 (1546-1601) - 3T FHE Siad el
SToT A sTEl | w2 URl o Yol w1 Sifieied
FE H o a7 3k g Hehford Sishel 1 1% |
3Tk HEHeh Se19 @R (1571-1640) §RI foreersor
fFan T 3= 3T SAkSl R UR % ®9 H M
uftspa frawi g ufqafsa fovan, 92 o190 ShweR o
Foramt o A @ S S @13 e e % e 9
T ISP ol 4 <A Al U T[EERYY F
e Fom wedfad ek STHIERUl SFlleh] i
dfed o wfHa g ara e

8.2 &l o Tam

FER & G w1 Iooikg 9 YRR FRA ST Gl B

1. Sexal ot oW : gt 7% SrEgaiT wensh 4 fa
A & a1 7 sqe], T A R ed glar & (fet
8.1a)l

< 2a >

fera8.1(a) ¥ & TRa: f&dt 78 GRT STRiGa g g
&1 fiehead fag P aer 570 fa A 81 P &1
ITGR T A i ST9HR wed 21 e i a7er
30 AP FT 3T &1

2019-20

7g 9 FRfeg & Aed ¥ geht o faueh
AR T hacl Jaird hensti § € wfa s Tehd €l
i, forgert 99 U fafiiTe geor gl &, T o<
o el ¢, fS 9gd W ¥ 39 YeR @i S
kel ®

A

P
N

fera 8.1(b) T IEga Gie1 T SR & 3 R F, a1 F,
feer €1 dfe 1 Tl SR HI aH W@d gT 57
Wl & 9Ra: Ferdt st g
T fogedi F, 9 F, 1 <9 SIS0 T SR oo
g o &l F, den F, W A g sifgu) dfder =t
ieh ¥ SR o AT SR R S/ 1 @ g Tad g
Ufga S Feld gU o< 9% @ifan (o 8.1 (b)) 3§
TR UIK o< sk sh1 Sreig shed &1 T ® ff ek
o el ot fag T F, @1 F, 9 3RAT &1 A0
sruftafda (fea) 21 fag F, aen F, Sefgm st =ity
weard g1 fag F, a1 F, &1 gy iR g9 @
i M FerET g 9% Irefga &t f99 8.1 (b) #
TIT AR fagen P aen A W yfaess ed 21 @
PA &1 TweAfas defqa 1 oh e oweg
PO = AO <relgw &1 a1 <ief 181 wgerdt @1 fenedt
9 & foru A T Tk g o faele g T
g St & den o i et 99w B WA
S 1

2. YA w1 T : g @ B 7' H e aret
Y@l GaA GEa Hel § gHA ea%e 59T #dt
(o 8.2)1 =e oM 39 Y&ro1 § yehe el @ T e
39 Tmg +fdt fa Fd gl 2§ S 9 i o aifusw
T W B €1 gd & e BF W el 1 i et
EREIR
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8.2 78 Pgd & URa: Tefgea Fer § Tfd wxar 2
frdt BI2 GHT A At § T8 gRT JEfUd &7wcT
AA F BT &5 gR1 F9Er T 2l

3. 3Mad Il a1 fem

frdt 78 & uRequr &icT &1 97 39 UE G
HRAad Frega o o7ef-J1e 3787 & =T & STFHAIIA
giar &1

= < T Ireft (8.1) W ¥ o ufid: eme* e
% Gfene IhTU-sTa 39k -8 e1eqi &AM
Hfed e U §

|RUT 8.1
o feu o wEt wfaat @t ww o aws
FE o SATadeRTll o 199 @t gfe | £
a = oref-di 3187 10° m & "Rl W
T = UE &l URHAU-TA aut (y) o
Q = WM (T? /a®)
10 3¢ y2 m ARl °
e a T Q
o 5.79 0.24 2.95
NED 10.8 0.615 3.00
et 15.0 1 2.96
HTe 22.8 1.88 2.98
BRG] 77.8 11.9 3.01
Rl 143 29.5 2.98
T 287 84 2.98
g 450 165 2.99
R 590 248 2.99

QREl oh TTIT 1 IO ol WXer &1 freapd
AT ST Hehdl & S Gt g Fell o foru 7 2
el T8 W T AT hEE I, s g a1 U8
#1 fied ol @fer o erfw we W @1 °H

*7g 186 W Seg H W IHEH W e <

g8 Few (1571
1630) ST Tt o T
g IBH TR FE IR
Ieh TeAIiEl gW §gd
uftsmgee ferg g derol
o STUR W TRl it T o
9 Frdt st wfqare feam
FER WA I8 h FeH
& SR STh! Uel o < i e 9g=H | 16
I 1 T A I G g SAfad o i
IE qar foh R # YO T W TR H
1 Bl €, SN, 98 SAHATE YRkl o
e o ®9 H Wt S S 2

ife g 7ot fag W 7 @R =7 ot w6 o'
feeorfq den Haw 1 HHW: rdel p ¥ WA @S, a6
MEEAM o g 5 At 999 § JHfid &F%a AA
(e 8.2) 30 WohR = feme STl ©

AA =V (r x VAY) (8.1)
3Ad:
AA /At =% (r x p)/m, [?I:@ v=p/m)
= L/(2m) (8.2)

Tl v AT € qU1 L IO AT & W (r x p) & G
21 foreht ot ot o forg, St r o arfew féfvma €,
L U Tl 2l 2, S U8 IRehen &Y @1 ol 2
q: A THIHTOT & STTER AA /At T e 21
T Al w1 o B1 el 1 Wl W
9 € € iR zEfery esrhel w1 Fram =g & i
o S AU T /AT Hl 2

b ITEIOT 8.1 WM Wi R e @ STER
PR (o 8.1a) = v, 8, 721 G4 o U& &
T SP = 1, B {rp, v} T TER W & TR
o qEIEUl HH {r, v, § e Tenfud it
F1 T8 BAC A CPBUY T & H THH 99
A2

g7 IO T K1 GRAOT PR EL, = m,r,v,, FifH
flteror 510 e T e ® % r, del v, TR e
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E el o)
&0 T 2, & g1 fag o ufia: fedl Tt %01 & wiviig G &, 999 & @19l e el Iiedq $ T

—=rXxF
dt

g 3T R T 9 KT 3TV g = ¢ x F YA &1, d F07 k1 K0T G Gefd el €, T8 A il © o
A F YA S A T r b SR BN TH ST Tl bl == B S gEd v ol e &) hg a9
Tl o IME B S T W T R 2

T T, TT A A Tk T fog T SR A1 THe R fen ® o w9 €, A, e fag 9 sem fag
o @q feafa afkw & srfaw g €1 (fau o) | =g o %1 9w F, shee faa fag @ sariao
fag #1 30, r, % W PR =@ € F=F1)|

=TT 9 & qed T H HIVIT HoT Fed Wed W ¢ THE I Hewqul gRom He we w9 ©
(1) =1 ot o ded fehdl %01 &1 7T Ted Th gadel | HiHd @dl 2|

(2) I & = (A e fag) |, foaw Tw o1 o feerfa afewr 1 el 97 TR el 81 S =i
o ®g ° =g ot o a8d TEE HU1 b Tefq feer sel THa | sUel eewe JerRdl B

T TE HUEl wI IWRA H R R MU T VAR U8 WEA &G e fR aEwd o,
dA/dt=Y2ruv sin a.

ST o= 1 ITAN &0 A o STHRY I § $Hoh T8-TR HEd fRdl Ug Y Tq o Hed H L
TR €| Gfaen % foau &1 g F 3o 9K 99 hd 2 TR gueRt fefd fed ®1ve | g # s
I T A i e § @ 21 9% 99 6 F= R, Q0 RO ®, HiR, F= G mym,/r? & m, T
m, SAYT: TE 3R 4 o TN §, SR G TEhuv 1 dfvash TR 37: SR KT T H Hom,
(1) Te (2) Tl 1 TIfd ok foerw o] g €1 ke § weM (2) SR w1 guids fgda fem 2l

Tr &1 @c1 & ded, HU F TH-99 &1 9 H1 [#d) [efd P, W a1 OP & 37131 &l 81 O ae7 &1 =
& 17 geafarg o foral T &1 AtTHT § HU PG P’ % A9 As = v At & FR Fordl 81 THT 9 & a5
P R @i+t 7 wef Y@r PQ ¥9 fag W A Ft Ren quildl @1 At 95T H, r, gu@us pop’ & &9 § ToRdl

g 5 =(rsina) PP’'/2 =(rvsina) At/2) &
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&1 g YFR, L, = m, 1,y v,. T 00T G FE0T
m,T,U, = M,T, 0,

Up T4

SREI E_E

IfH 1y > 1,0, > U,

Sefga qan B |feell SBWE SC ™ B TR
&5thel SBPC ! gorl | 31frer @ (o 8.1a) I h @R
o TR o o A79R, 99 999 Siael | 99H
&Il JEY B B1 37d: UE 99 CPB®! 9 % i
3Tel U9 BAC ! 09 e H Sifsh 90d &l <

8.3 THATHYUT h WAL Faw

T <q el W foran © Ug 9 fiRd gu ¥ 1 Yaror s
T 2T i T Y o Wl 20 T Tga Hi
TRy fheft e SR o frami aen wifefs et
o TIIRIU T HF TR gl =Jed A 379 ook oh
R R 78 T2 gwd fohan o R B 1 sven o
TRGHHT T T T5H R geat o o o RO Th

e, ool STRIfYd B = foreeRt afem
a - V_2 _ 47°R,
m R - T2 (83)

el V ESH H1 Wl § S ek TH 39 UK
Gafud 8, V=27R, /T | $9d il Tl UM T4
27.3 &7 & 91 39 A TE R H HA ATH
384x10°m A & gH o1l AR &9 T Hemsh af
TR (8.3) § Wawenfad &Y, @ W a ® S AW
WIS Bl €, 9 Gealt oh Toed ol o HRUl Seq= et
o I8 W T d ©Rl g o A ¥ HI! A Bl 8l
I T w9 9 39 e i <uiar 7 & gedt & e
9 %1 I g0 o T U S €1 A g9 g8 AE o
o ged oF HROT TEARYOT T T Yoo o b o
Tl o ot o FHAMART BT E, AT a, < R2 3R
g <Ry I BT (F&T R gealt &1 foen ©) , forme =
freferiad S e e @ :

2
m

9 _En
o R = 3600 8.4)

S g = 9.8 m s2 A THIHI (8.3) W, o HH &
Y T @Al #1139 Yol 4 <A &A™ fRu
TSR YUl ok Ttk o i gfqafed s o Aniee
ERIE

“2q fava ® g fIve g five &l & 5@
gN STehita e € TSt uRwor g9 fuvel @
S o [UHEA ok STIRAAI! qefl 3ok o1 i
< o ol o SRAAEl g 81"

g ISV Ted: =JeA ok UG T Ve ek faeh
39 o TIforde fagid” (Mathematical Principles
of Natural Philosophy) fsrg wem o fyfafen
(Principia) %ed &, § 9w gl 2

AT ®9 H = o [eahyv 9 & 59
THR He1 ST Tha ¢ : Fohelt g soomm m, W foeht
3 fog So9MM m, o HRO 9 F 1 GRAT
m; X

= (8.5)
e €9 | FHR (8.5) i $9 YR A fhar 5T
Tehell ©

IFl=Gx

P Gx XM (D)o oM XM g
r r

m; Xmy, -~

=-Gx =

]
T&l G e e fedie, ¢ om ¥ om d®
Ui WEW T r=r,—r, T S fF o 8.3 7 qwi

TR
Z,

X

7 8.3 m, & HRU m, W [ecdid a1 ¢ & I
?\, 7T 1, 1) gl

e aa S 9 g, Ui m, W om, &
N T el Sl F, - r o SR 81 =2 o T
& T oM & STIER, aE ¥ fog 53 m, W
m, % HRU 9 - F 8 389 TR m, | m, & HRO
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T ol Teeell skt &l F, U6 m, W m, o HR0
T 91 9 F,, 1 WER G T,
Fo.=F,

HHISRIT (8.5) ST STTHENT, 7T U Iuare e
R F THA ¥ & gH HEUE WA S, Fifh I8
frem fag gommml 9 defua ?, Sofe w9 fasaia
fyuel, o aRtfid e g €, W fa=m & a 2
7% gAR U fag geawi 1 HiE GuaA 2, al s
g fodl T W 9@ o fog FEAMl o HRO
TR dell o TSN AN o SeR gl © S| TR
fom 8.4 ® <wiian wn )

o 8.4 o 500 m, W fog 57mMl m, m, 3%
m, & G SR el [ecaieh ool ac1 59 574l 51T
m, T ST 7Y ST et o T Fi o a{eR 8

m R Fd 9 T

Gm, m, » Gm,m, -~ Gm, m, ~
F = g Lo + g L ors + é Lry
21 T3y T4y

L 3qTgUT 8.2 fohell wHarg 1S ABC o U&ish
3 W mkg o dF T FIHH W@ B
(@) 39 B9 & F5H G WM W 2m kg
g9 W foRdel 9o SARIfUd B @ 22
(b) A% T A T W@ FeHUH i < A H e
S, @t feha S@ SRIfYT BEm?

AG =BG =CG = 1m @ifse (If@y f=a 8.5)

2019-20

e i fufafuwer

T 1619 T ShwR 3191 o F1ae gfqamed &<
ek 91 I STafifed ey o FEfae a9 @t
HIYOT, 1687 H, 3ok T 70 ¥ 9% g3, STl =22
3 o g iy ‘fecifatea SR ffafEn
Hoafesm’ e emwdr W “fifafen’ wer s g,
Eeaincieal

T 1685 o S, TEHUES Bell (fS9er M &
MR R Yfag Tefl YA 1 A9 W@l T 2)
st § =Jed @ Ao e iR S=iv gfaeim o
e g & ded fame foeet fave o = 9 &t
Fehfd o SR ¥ 1l e A T e g S e
fo o1& <refgmmeRR BT =1few @Ik s o 5 qe
%1 Id1 3= 9gd T8 1665 H &1 36 FHI T foren
off Sl $¢ A7 theld o HIRUT chitsrsl § ST 379
T BRE W SR WAl Gl o1l 3AFE ¥ = |
3T Teet wETSa | KT A1 Rt 7 =g #
T o €9 H 3Tk UM i T&Id L o foIg
T e SR STk Y9 W eH o el @H i
@E 981 ® HI HeAld | =T 7 AfaEEEa
YIS GRT 18 HEM o 3TeqahTal § I8 o™ &1 I
w3 T ffafuen, fafire dmfes i ® o o
% YISl | e ql, AT Ak 1 g e
2" IR G o, Hiefet JEERR fofetal Tt Afehifag
T T, FS9ER 3 39 99 &1 Beeq 9 ‘fufafien’
k1 forelt| SRt ek, “ o1 3Tet o et fofaften”
=2 o Taferal & dicd, Tqeeal ud ey wierwd
1 gd TS TWE SUR HT TEd Hl 2

T (a) YUATCHE x-378F 9 GC ok &9 ] vl 30°
2 3R T & HIU HUMEF x-318 a0 GB F 94
AT 2| WY Tohd Ugfd § SAfeTd 96 =6 TR ©
_Gm(2m) .
R

Gm (2m)
GB — 1

FGA

(—i cos 30° — j sin 30")

Gm (2m)
1
SR THgTa qe e A 99 o ST9R (2m)

TR RO TE@eh 0T e

Foc = (+i cos 30° — j sin 30") .
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17 8.5 1 GO 5578 Y9 ABC & @i vitof I e
21 59 F5F G W HIE 570 2m @ T &

Frp = Fop t Fop + Foe
Fi =2Gm? j+2Gm? (- cos 30°~j sin 30°)
+2Gm?(icos 30° - jsin30°)=0

foeq & ®9 H, UAT oF YR W I8 3T9&T

1 S Gehdl € fop aRomd =t g e =)
(b) afg ¥ A W U 2m & @,
F',, = G.2m.2mj= 4Gm?j
FGer = Fgp and Féc= Fee
F, = F. +F. +F. =2Gm?%j <
fopedt foreaia fuve (SI9 gedt) qen fog o™
% 9 ey 9d oh fT GHieR (8.5) W
e g1 ST 8T fohan S wekan| foreiiia fqoe =r
Heteh foeg g ST T fomg Some W st Amifia
oG A e e ) B e | B e I T LR
T ool @1 Gfkw Afd g A S g € dife
foaiia fave o yoie fog So99M o &R0 STRIfYa
el el Wl B ST UH1 &H ST § sher (Sheisherd)
o ST gRI L Gehd §1 Si& BH U % © o B4
) fafdre gereol § wee aiomg o B B
(1) Tordt THEUE TE & GEA M e
T Giet ok wre? T fordt g s &
e STHHUT S SIh-BTh IA & BT £
ST R Wit oF T SoIHT i SHR
UT Hehfgd O T FT feRar Srar &1
oS &9 ¥ 38 39 YRR GHS ST Gehell 21
g ra o fafa= &= o SR e 9dl 6,
et & o= i T 5oa9H o foem st @
% SfEn o TS eiee, A feena ¥ e
B4 T Gl & qft &5l o Fell o SR T AN

I T 39 @1 o dAdaq {9 o "esh R
B S € 91 ohadl Wi & o= 9 fog gorm
&l foam areft W@ & e aRomd & 9=
T@&dl €1 39 IR S w1 gRer ff FoR qoie
1 T fafy gR 9@ fFa S g 2
(2) USHHHM U oF fohdl WEA M o RO
3Hh Wi Teor Torelt foivg goamm oy aTTeRtuT
T I BT §
oA &9 H, T R § 39 9Rom & 9us
Tohd & el @ie o fafa=1 &5 @it o ofier feerd
forg seamm &1 fafe= feneti & emenfia *d &1 3
o WER Toh SO 1 guid: Fed o 39 €
8.4 T&eta fradis
TEETR YT oF Fafeh o | Y Teed el G
o | I W SR TR 1 far S Hehar € e
TH UHN o YAN Sl TAUSH IS ST e

Hafe9l 4 1798 § foram o 37k g1 39N fohu T
IYHIT ! Haeen fox 8.6 § < M B

17 8.6  SHAg¥ FANT T FISHIET SRGHI S, AN S, 7
feremrer i & (SrEfeRa F9I T ) 9 A SR
B W feife gemmr o <l 7R @ s 81 5
fererrer semAl (fargfend gl gRT <w1fT) %1 gad
Fifes 37 T STl H1 39 Fhld & St
&1 o7 I I A GRS A ST G B

BEAB % 3HI U W T B HH o Ml I8 B
€1 39 T H TF Tao dR 51 fdt g 3 o Frcifad
foman san ®1 W ok < faenel et @ fe o <@
3TER B el o6 fiehe 9 fawdia femsti o amen
e Bl WS el fot H gl SR 3 ke o B
el i T qen fardd Sl 9 e iia i 2| v
R HE A A T8l T, T had Teh I STE
H HAT E W W TG W B HI AT h -
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sfiferent

2I1 ©, Seifeh el F ot el 9o Sueh fehe ol
DI Tt o e TRER TR oA T TH 5t 30l ok
o1, Fefed dR o a9 q% God ofdl € S d
YA a0 Teceld 91 S0l oF SUe T8l
Bill A feiar qR w1 SAede 010 €, @ geaEE
I AEU O oF STIRATIAT qe1 70k TR T,
Tl ¢ YAMIA St JTH Wi Wehieh AT i01 2 7
1 MY STl AN gR1 1 ST Gehell ©, 9 fF 71 =1t
3Tl T STIIAN hich qe SHTEdA IV A9 T
1S oh sl et ol Sl &1 Bl € TS o e
% SAYMI 1 Ik hgl W Gehf<xd AM T A1d foman
ST €1 39 R AR fowmet Mol qen suek ke o
B el o hl o ot H g0 dE, MA mE
el o FeAHE B, @ oS el a9 SHeh e o B

Tt o o EETRY I

Mm

e TS ABHI T L €, A F o HR0 Sca=
A U F 9o L1 UA%A BT Gged oh 98
Ig e STl YeAE st 3l o aXeR el €1 37

Mm
d2

T YHR O T YeT0 ok 9 THIHUT i eIl
Y G HF Uehfad fan S Hehdr 2

haf-esl WA o 91 G o H H qRshiT g
qA 3F G T gAfod HH 39 GRN ©

G=6.67x10"" N m?/kg> (8.8)

8.5 Ut I & @0

geaft Wl e T oF SRV dgd 9 Heh=l Meird @t
1 et o1 | ST Sehar & e Tl sie did
% W qUl T 5] Wil 3Heh I8 W 81 geelt o
AR AT H1s A fog T w9 § 37 9ft @ietl & @l
T3 36 YR [l @il geaft oF ared fopelt fog W ew
TR TEcaTehu 0] ael SR il S foh 7wl @iedt
o T fUod eum § aftla 9Rum & STER
Ik IWATTSS o R Gehfwd 21 Gt @il o
IS 1 el ZAAM Jeat 1 & FA9H gl o1:,
gealt o e fRdl fag W, TEamwyu aa w1 FET
AFeT T fman a1 € o geet &1 wHe seumE
Uk R W Gehi=d B

F=G

G L=76 (8.7)
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geaft o iR feera fawgeti o foru feafa = it
21 =8 fom 8.7 ° we foran o B

< gt 1 7S

T 8.7 M, 9eall %1 5579 @9l R, Jeal 1 o &, geat
& U3 & A9 d TeUE W R forgt @ 7 #iE gemH
m @l &1 g9 Yedt %1 Tierd: gafid a8l

el i & Aifd 319 Y geat o1 Hohst Wictl |
ey ot T ik Te fomm #ifsy fof geeft &
F= W r R FE g@HH m @ TR fag P
r a1 o Tl o ameY 21 39 9t @il & fore faent
5 r @ st ®, fag P S9op iR B om: fusdl
1 H S 9RUMM o STIER 3 9 @i P R W@
M W HE TEERy g SANd 781 | e
gr&@ﬁﬁﬁﬁrﬁl@ﬁ"ﬁﬁﬁﬁlﬂm%ﬂm
fag P 39 A o g8 W feod B em@: r B
IE B Ml P W @ T&ME m W 38 THR
TRl Tt ST el & SIY $HhT THE SodH
M, 3 % W HH(Ed ¥ T TER P W fe
FHH m W ARG I T IR

Gm (M,)

F==" (8.9)

T4 € A B foh HHE geal 1 T THEHA

2 W:WWMf%RSEP 21 WET R, gl
1 B qen p @1 S ?1 gheh fawdd - e

%Tﬁéaﬂw%prsﬁm%w

3 3
3 r R, )r

GmM,
= 3 r
RE

(8.10)
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I FWE mYest o 78 W feed B, @ r=R,
T2 FHRIT (8.10) ¥ TH W TRy T6
M m
R;

F&T M, o R ST Jeall T FoH el e 2
FHE m R A9 foRan S aren @R e g
T g g1 fAfSse fopan St €, =geq & fgdia fem
EN S F o GeY F=mg gN Gefed 8l 81 56
TR

F=G

(8.11)

F GM,

“m R

g ¥Wes € W A 1 R, UE ¥W UM R

Shafreer-wm R sreran gEdt fafyr 9w G Y A

gq¥l R o M &l WfHAfAd T W M, 1 3Therd

THIeHT0T (8.12) 1 TEwdl @ feran T @ehel B1 T

HW € foh hafey & 9} § T Fofod weH 98 §
fop “ehafew 3 geat w1 dien”|

8.6 Ul o UD o o A9l SR TEed o

o o i 3R geet & g8 W S9E h W fem
fordlt fag g m W fo=R *ifST (9 8.8(a)) |

(8.12)

gl 1 T3

()
fer7 8.8(a) geat & 2 @ fdl 9 hW g

geaft #Y e &t R, 5 A foren st @1 e
7% fag gedt ¥ AR 7, TH! Yoo o o= W
(R,+ h) B A fag 5o™M m ™ 9@ & 9w
F (h) 3R fAfdse foran man @, ot wefiezon (8.5) ¥ &
freAferfaa dey w e €

GM m
(Rg +h)?

F(h) = (8.13)

fog somM gN oY fohean S aren @Rm
F(h)/m=g(h)qe 39 YR &H I erdl &

F(h)  GM,
m (R, +h)?

glh)= (8.14)

TR €Y Y Ig HH gl o IS Wgeh AF § &HH

GM
?:9="ps VARG h << R, T G (8.14) %
E

TferoT el 1 3 YR ot for@ wed ®

GM

R -2
_R§(1+h/RE)2 g(l+h/Rg)

g(h)

%<<1émwmwmﬂwm

2h

g(h)zg[l—R—Ej (8.15)

0 YR THH0T (8.15) § Y U il @ fF %d
FOE h o faw g &1 99 P (1-2h/R,) 51
e Bl

319 H Yeall o TS o e e d R e foreht
fag soame mok fow # foer &+ € @ e W
o 8.8(b) H TWIMT STTIR 30 SHEME FT Yool o s
9 Tl (R, —d) I o B el a2 d WieTs o T
el Eie o fietst s 7 Hehd 1 a9 S m
R dHRE F 9EF @A o HRU ARG 9 e
ST | aftrg ko < SR I B SRl d%
(R, —d) a1 % B Tl o RO SR 9 1
Tay ® @ fusel egum ¥ afi ufoms & iR, 3
DI Tl o HRU oA T8 FhR o S8 FoF B et
FT I FATH SHF Fx W Tehfsd 71 IR BR
e BT FEEE M, €, @

M,/ M, =(R,-d)®/R> (8.16)
Fifer, fordl Ml 1 soUE 3T B o o=
o STIRAIN Bl 2
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sfiferent

(b)

fera 8.8 (b) fF4t TeWE d Wg 59 Y01 § ahael
(R~ d) Fr=r %7 Biar ien & g & forg amer Jar 81
31d: fag s W eifd 9
F(d)= GM,m / (R,-d)? (817
FR Y M, 1 °F gfoeiid s W, T 9w
= 2

F(d = GM,m(R,-d)/ R® (818

3R 39 YR TETE d W el ol
F(d)
gld)=—_~—
F(d) _GM,

a1eriq 9(d) = m - R (Rp —d)

E

R, -d

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

TH R S-S BH geall W e ifiren e e
STd €, Teed RO %1 AE U (1-d /R,) SN
HZA1 Sl €| Yea o Tecdtd wRo | Helftd 98 Th
SR qe4 € Toh I8 W gHepT W SAferehad ©
T =R BH TS 4 HR SC e A9 98 HE Hed
o

8.7 e feafast St

el g feafdst St st uRon 1 ==t fordt a%g
3 g8 feafd W sud dfaa oo o &9 | §F off) 3k
frdt w0+t frafd 3@ W weRa 5@ & HRO
yREfdd & ST @ A 39 %0 ) fefas et |
IfRads Rifud 91 g1 39 %0 R fF T w1 &
RHTOT o Steh-Sieh SE B ST TR g W Yee ==
T goh ¢ 5wl gy fohan e s = e g W
e TEY e, 9 oot Weeft 9 B @ a9 el Ud

2019-20

el o fau & fedt favg =1 feafast ot =1 18
Trefshar gt 21

oo ol Ueh WXel =t © e en Tl five o 5m
A o BRI Ferfast o, 59 ey ferfas
Sl HEd €, 1 e H Hehd 8| T8 Yo oh
T3 o ahe o 3 fogaetl W faur wifve et 7=
Y T geolt 1 e 1 g o wgd %A €1 S| TR
1 @ Toh © UH WUl H TEed el ARl 3t
¥ F1ad Tedl ® 91 7€ mg BIl © el TEeh! faen gest
o % T SR BT 21 AR 79 YA o I8 W h, S
R feeq feel fag den 61 fag o <=
SR W h, 98 W fem fFl o= fag =
foaR X At mEemE & fadl %01 i veel frafa @
Tl fefa 9o $R Sem ¥ fopan o &, for g w,
3R fAffe #w@ €,

W,=9d x foeqma

=mg (h,- h). (8.20)

I &7 Yol & U W hSOE & fag ° HiE

feufast st Wih) Sog ¢ S 39 YRR © R

W) =mgh +W, 8.21)
@&l W, = IBRGIEIR
9 I8 W ¢ &

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

U H TAMIARG H B fFa T FE S 3w
FuT 1 Afqy qen s feafaai i feafas Serfe
o SR o SR B e ST fm weietor (8.22)
¥ W, e & S 21w (8.21) H b= 0 W
WeEH W(h=0)= W, U< &l &1 h=0 1 37
7g 2 T g1 fag geat o g8 W fiord ¥ 36 TR
W, 01 &1 geall o I8 W feurfas il g8l

I 70 Yot o I3 § Agfesd SRl o fagel
R faar w1 @ Wi gRomm ot T2 gia =aifw
9 I8 W foh Teeaeht ol el mg SAEtid el 8
a9 &l €| quIfy, 1o 79 qeh i =l o SR W
& WA § fF geelt o aex & fRdt fag W feem
Rt o1 R o T o i R gedt & = i
3R FRfv S 29U 38 o 1 Ui €,

GM.m
F= rf (8.23)

quME=g%ﬁao‘[ SSIH, m = hUl 1 TIHA qeM
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r39 SO H1 gealt % s @ Il 71 AR 7 R ww
® r=r Wr=r,d (b r,>r) S 99 5
ST SW I3H | fhT MU w1 w1 IR L @t
T T (8.20) % M W I8 Hed Y Bl §

GMm

dr
r2

]
W, =]
n

1 1
=—GMEm(———] (8.24)

9 YhR FHIR (8.21) o a9, B9 fohell T r
T ferfast S Wi i 50 TER Hag H R €
W(r)=—le£Em

S foF r>R o fag 9w R

Iqq: Th 9N R W, = Wir)) - W(r) | 3ifem
TR H r= o TWH W EH Wr=o)=W, 9
B 1 TH YRR W, 3 W feurfast et gE) 7 A
[ < =T foh Wi (8.22) W (8.24)
3TER haa < fagstl o g feorfast wetfeti o sfm
#t € I e qrefewar 21 70 yafed 7= qRared
 FIER W FI YA HE o} € fomer wROn et
fors W fondl U1 &I Refast S 39 H0T Bl 3
T 39 fa5 @& @ d forq S aret & & 3 sRIER
grdt 81

T, et fag W forelt w1 =t frafast st &1
R 39 HUT W o Yot ok &l dall oh HROT,
S o U1 o SoTHH o STTHEIEIT Bl ©, R 2
Jeaft o e 9 o &RV fRE a5 W e
fasa &1 AR “39 a5 W ARGl HU & THF
FeTHT 1 Reefast Hoif” oh ®q | &1 Sl 2l

qﬁﬁéﬂ?%%ﬂﬁﬁ?,%ﬁﬁﬂﬁ%ﬁ? mIEEfm2
FAM o THh T H r T W@ I FH0 A1 THEA
fearfast oot 2,

V=—@ (TR T r=w® V=0 o)

78 ot &g T s =nfeu for wor o foelt |edt

fogea fm@ &t o feafasr well, stEFai/®om &

S SR S A A R e

TRerferd) o 9T oF STeR Bidl Bl F8 STEArul fagia
o Teh STIHANT T SR 2

+W, (8.25)

3QTEYUT 8.3 1 S o fohdll o o el W feerq
IR HN o g &1 feafas =i Ja sifsal
1 & s W faga O} @ wifem)

IET U NS ek K1 1 SN m e, 99 a1 i
ST 1 €1 AR W | g A1t 4 T g q [
T 9Tt 2 SoHE e © 1 37 TR w1 fearfast st

m l m
[ 9

S e
=K

fa= 8.9

G m? G m?

—2
l V21

2Gm? ) 1 541Gm2
=- +—|=-5.
l J2 l

Tl & R (r=+21/2) R e fave,

Wr)=-4

Ur) =- 4@@

8.8 UcTa= =leT

7% &0 7 w1l | et Teer i thehd €, dl B9 W€
o ® foh o TR v gest W i S @)1 fresee
TRl o1 IUART ek &d fordl fyug =i stfuemfus
ot qen gk o 9 T F) Hehd § forgeh SR
fiug stfueptfuss Sl o U89 WK &1 dd e
w9 4 gaR afash § I8 faer Sa= e € Yo gd
fedt fuve i 3av eAfuss oRfys o @ IR
Tehd € for o e gest W e = fiR?”
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sfiferent

TG YT HT IW < H Tell GRe A9 surt
HEdl 3l &1 HF ST Uikl T T4 3= aeh
TR § SR TR IHE = v, 2| foRd fave @ g
feorfast qen Tfast Swsfienl o1 9 Bt ©1 T8 i El
aifd W, faug =1 o< W e fefas s &
faf{e a1 B1 99 98 FT S R FA ol

2

me
E@ETT) =W, + 5 (8.26)

I fque 1 geat (R, = J2alt &1 = o s 9
(h+R) 3o W feom foreht fag 9 oy o =@
V. ¥ Teht T ofl, @ 39 Ty w1 s St eft

1 ., GmM,
E(h+Ry)=—mV? ———= 4+ W,
2 (h+ Ry)

Fell WU 9 o STIER WHROT (8.26) el
(8.27) IR TH =1fET| 37d:

2
mv?  GmM, _mV;

L

2 (h+R,) 2
IR (8.28) T S&I01 U&l Weh UTcdsh YT €
SRRt =q9 B I 7, 31d: 919 gel off WE € e
=feul o1d: g fave o= 7o g9 Hehdl ¢ SV,
ESEIIED

(8.27)

(8.28)

mv?  GmMg
2 (h+Ry)
V, 1 =FqH A 39 T & aegedt ¢ forE
THIEHT0 (8.29) 1 a9 Y&l Y[ o eR &1 TH UK,
forelt g =t 3= o Tga oF foru (st gedt &
TAEA o fU) ofevds <AaH @ 36 HaY o
ETEd Bt @
lm(Vf) _GmM,
2 T h+R,
Ife fyve & geet o g @ Bl S ?, @
h=0 3R & et g §

2GM
Vo =R (8.31)
E

HaY g = GM,, / R2 &1 WM &H W 8d =
HH g e €

(8.29)

(8.30)

2019-20

(Vi)op =29R; (8.32)
T (8.32) H g 3R R % Sifoheh WM W W
7 (V) ~11.2 km/s I 21 21 39 Ul <t
FEd ¢ Hf-Ff AR § 58 eH e 9 of
#T < T
IR (8.32) 1 ITAN Hell Aifd 91 €9 9
TS | ek WM a1 fyvel o fa off fepan < weman
2, UH I 9 €9 g oF TM W SEA o §B W
TEH o e @0 94l R o T WAl
5o &1 A T §1 3 <A & R % S 6
U 7 gesll X 3ok W W S © a1 = o fou
AT e %1 7 2.3 km/s TS 8idl €1 98 0 geat
1 ol | @ 1/5 T 21 e hRo1 © R s
T HE AR T B AR T ok IR R A o1
o, 9 3! =Tt 39 YA 9 9 SAfes g qen
3 IS oF [EEd e o del I Y S|

> 3QTENUT 8.4 §HH BRAIRII M T4 M
MM % 3 THOAH 319 el 38 YR @ ¢ 16
3Toh ohwl o o9 gueA (fad 8.10 W <@ifw
FTER) 6 R 2 H o fer @ Ty 2l
m_ ¥ o TRt Y= &1 M SFHE o el
% S W 4M FHEH % M F kR HI AR
T wafed R ST 21 vEE w SH =g
=1 o fole =ieieh wre sifeie fSad el STH W)

% T el o I8 W YgH S|
feT8.10

767 98 R T el o WER falieh TEeta 59 S
Fd g1 3IEH fag N (Fest 8.10 3faw w1 gRwmn
s W@ fog (feerf) o &9 o 1 9 @ ST < o
Fonefd: T T ol FRed & 1 AR ON = @,

GMm 4GMm

r? (6R-r)?
(R-n?>=4r
6R-r=4+2r
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r=2R -6R

39 33T | THH 95 r= - 6R T Fafud
& 81 39 R, ON = r = 2RI U1 i SH =A 9
weiftd S va| € S SH N q qge A o <
TH YA 98 U W4 M FSANM ok Tl 6
TG 961 U1 i STT IR Wied ok fa 9o g
M S99 o el o T8 W AR Seil

1 2 GMm 4GMm
Ei=—mv* - -
2 R 5R
TN f9g N W H01 & =1 I 71 &l AR
TR Bt €1 o1d: N W A ol g &9 9 feerfast
ol B 1 ST
GMm 4GMm
Ey=- -
2R 4R

iR el SX&u o o SR

1, GM 4GM GM GM
2,28 __ e

2 R  5R 2R R
YT
v2:2GMi_lj
R \5 2
3G M2
o= 5x)
5R

el 98 A 3 a1 fawm @ R N W wew &5
<t T 7, e 1 I8 4 M ST ok el H TRl
T4 ST = IR Bl ¢ e = o gee am
FHAE % Tl ¥ THTA €, I TA FEN BHET R
AW o fow sier =1 @ 2 <

8.9 % IUUT

o U =% fque & S gedt o afiq: gReRHoT i 7
ST T, TE1 T G o 9Ra: TG o agd 99
eIl €, 37d: SheR o T T e 3 W ol wEe
®q 9 @0 e 21 a9 o =% ® R @ suwEl 6
Yool o Ufd: e JRehR S7efal Sefgmehr 21 geat
1 THHAT Ioh{deh SYUE THAT § TSEeh! emHn
FAHR Fell & 3R e 27.3 fam o1 afienqor e @
S =T o ST 318 o URA: UM il oF TR
T 1 ad 1957 % eaN fome qen deifrer ®
3fd & oY 9Rd dfed wE W R FER,

o wfifqert, Hraw fomm o & o AR SwEnt o
e Aa-fAfia o IRl &1 wanew ¥ yHifad
A &9 T 2

o7 M YAl o o 9 (R, + h) T R Feerd it
ey § A 3T W foeR w4, T@l R, = YAt Hi
5 21 9fE SUUE 1 SAHH m qel VEEeh! =
2, A 39 wEn o fau stevEes Ao 9

FetfyeRs) = (Rn;‘: n (8.33)
TN TE T H o b H1 AR FREE B s
I TEARNT 9 N Y feRen S 7, fSEen
A

GmM,

FTE@ITeREU) = (R, + h)? (8.34)

78T M, Jesit 1 SeAHM
TR (8.33) T (8.34) T IV Uali i HHIGA

ol m T a0 W eH U S @
2 _ GME
) (8.35)

TH YR heh a6+ T V'Hdl &1 THieho (8.35) o
SR S h=0 ¥, A ITE H A VE

V? (h=0) = GM. /R, = gR; (8.36)
T&T T el g =G M, /R,> 1 STAM fea 2

T Hal W SUE 27(R,+h) T A VE qF Hdl
21 o TR AHA T 7

_27(R, +h) _ 27(R, +h)*/?
v oM

& 9 HHIHT (8.35) § Vo1 A faeenfya
o ©1 THeRTT (8.37) o <1 vl o1 o i W BH
W Bl ©

T2 = k (R, +h)’ (S&l k=472/GM,),

(8.38)

AR TE FER FT AEdHEA w1 FEE T T
agq?%ﬁﬂqszﬁé?vﬁazgwﬁﬁmé?mﬁw
ST 2

39 9 SWEI ok e, S geaft o gee o Sifd fahe
B4 ¥, h& A F Y I e R, HY ger o
GH{HT0T (8.38) § AU HH ©d §1 3d: IH YHN oh

T

(8.37)
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o IWEl o fau T AT, F R, A=l
T,=27JRy /g (8.39)
Ife & THRIT (8.39) H g @A R o Alfheh
Al (g = 9.8 ms2 T R_= 6400 km.) ! fcreenta
®¢, @ T U B @
T —og 6.4 x10°

o 9.8
I e 85 fHe o e

T 2 (i) AR FEE F1 AR 7 0 39
fire aon e 5591 9.4 x10° km @ df HTa
1 SHAM URehferd SifeUl (i) I8 AMd gU R
geat d WA §F o URd: g wensti H
IR X W © de A F1 &l 1 A
gest 1 el w1 B 1 1.52 T € ol Hied-a
1 ety Tl o o 22

g7 (i) T&T R GHIRI (8.38) T SUAN Yedl o
SSHM M, Sl 9T o SSHHAM M, ¥ Ffqenfyq &ien
Fd &

4n® R®
G T2

_4x (3.14)% x(9.4)% x10'®
6.67x10"! x(459 x 60)?

4x(3.14)%2 x(9.4)® x10"®
6.67x(4.59%6)2 x10™°

= 6.48 x 10%kg
(ii) SR o TSIl oh 999 T STIN Hd W

2 3
Tv _ Rus

Ty Rp
el Ry T Ry FHIN: HTA-TF qeN Jeall-Td o o=
1 3far 2
T, =(1.52)%2x 365
= 684 f&
S < A qe 78 € foh 9, W qen et

m

*gg 186 W Seg H W THEH W e <l
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o rfaite @it WEl *1 HEW @mHn gNmR
3TN o AU, TART geat o o1df o e1e qen ot
el @187 1 SA@ b/a = 0.99986 2|

P s 8.6 et F AT ;ST FreAfaREd
AHS UM g=9.81 ms2, R,=6.37x10°m,
geal ¥ TS H R = 3.84x10° m YA o
TRd: THT o URGRHUT ST Ed HId = 27.3
1 1 fa= faftal g gest 1 s e urw
IS

go7 (i) uger fafer : g (8.12) 9

R2
Mg = QGE

) 9.81x(6.37x10°)

6.67x10"!
=5.97x 10**kg

(i) <=0 fafir : == veslt 1 SWR ¥ R &
STeieRTel o Frm ot et | (TR (8.38) 3fam)
T2_4n2R3
G Mg

47°R3
GT?

E=

4x3.14x3.14%(3.84)° x10**
6.67x101 x(27.3x24 x 60% 60)>

=6.02x10%* kg
3T fafiri g e TaH SR U g6 §, o
1% 9 ff %9 %7 3 2 <

3qTEYUT 8.7 THIHIUT (8.38) H feeridh i &l
et qen framied § =ea Hifsul k= 1073 2
m® B FH 92 ¥ 3.84 x 105km R &1 T
o YRGHHUT o STl hi fai | 9w shiferal

ZeT &9 WFd € T
k=10"s2m
[ Il T
_ 10—13{ 1 d2J| 1
(24x60x60)%2 ]| (1/1000)°km

=1.33x10"*d? km™
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TR (8.38) AT ke ok U W UM &1 ST

T W TSH o YRGHHTT ] STEdehTd

T2=(1.33 x10')(3.84 x 1053
T =27.3d <

o ST, At &1 (Ry+h) &1 g o o7 <t
A (a) g Wfazenfud & @ THHIO (8.38) Hi
el wHensti W off o] feran S Tehar 2, ae gedt
39 eI T Tk AT W B

8.10 HT H NI SUUT i Folt

THHTT (8.35) T YA A R JARR Hell § =1e
v ¥ Tfaela TR &1 Tfast S

K.E=lmvz;
2

12 ST A FHRT (8.35) § @ W
_ GmM,
T2R, +h) (8.40)
o oM R o W ReE Rl el g R
9 geall & o= ¥ (R+h) gt W SwE 1 fefas
Xl

__GmM,

K.E ¥[cHs @ Safh P.E SRUTcH Bidl 21 denfy

gfemmr | K.E=%P.E,mzmﬁ§mwf

GmM,
2R, +h) (8.42)

9 YR JAR el | Tashial fhdl SwWE &t
Tl el s Bl €, fefast et w1 smomens
A AR § e TS il 1 &1 AT Bl 2

<o ot STuE 1 e el Bl € o SEent
K.E 991 P.E T €1 19 & & fog W f9=1 gt €1
FT HE F YR HT AT & ST F FoA Foit
oI @l © 91 T8 ROcH Bl & 3IR FE §H ST
ff w3 & Fifer A g9 Tet == B gk © T Al
T el YA S1El I 81l fUUe 3= Hi X
TP R Sl 21 SUE Had geolt | ufifa g w
RN YA §, oTd: S!Sl UFHS A A
T Bl Fehdl |

E=KE+P.E=-

P 3ETEYUT8.8 400 kg FFHM F1 F1E ITE et
% URd 2R, 5= &1 9T el § afeqor X
@1 21 T8 4R, 1 I Hel § TR i oh
oI STTEwaed ol Giehfeld ehifoTe| SHeh! Tiast
qon fearfas ot ® forad afed= =i?

ZoT 3R |
_GMgm
4 Rg

E =

SR, ofd |
GMgm
8 R
FA Sl | e

AE = E, - E,

E;=-

_GMgm (GMg |mRg
~ 8Rz | R: ) 8

_ gmRp _9.81x400x6.37x10°
8 8

TS Sl HE S € SN T8 AE 1 SEN €,
HAG AK =K, K, =-3.13 x 10°J |

frofast 3ot & 29 aren 9Rads e St a1 &
T &, e

AV=V, -V, =-6.25x 10°J <

8.11 TGl qdT gtd SUUg

Ife B0 FHIH (8.37) H (R+h) o M ¥ 36 WE
TS 3 o STEdehial TR 914 24 5= 8l S,
Teh I U URERAl S @l Wt 81 AfE g5
el geall o faged 99 & qof ® €, Al 39 YRR
SWE, 991 sTedeR geal o A HE WU
& ok STEeRTe o SXeR B, gealt oh Rt fag &
@A W feeRr ydia g 39 3299 & e ufteer s
W (R +h) %1 AH R &1 To | HIBT Tk 71 €

AE =3.13x10°J

(8.43)

26Mm, )"’
R, +h= E

T=24 5= & o, W& HH W, R + h= 35800
km,aﬁﬁgwﬁaﬁﬁw%@mﬁaﬁw%lé
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faier § WA &t AN

T 1962 H IRT TR GRI ARG T4 STaRer STHHM 9fifa (INCOSPAR ) o 1S4 o H1eT 9RA o Sidfial A
TR U T 1969 ¥ Tfed AR afkel STHM e (ISRO) o Tkt INCOSPAR @1 AfushHoT foham s&
3 3w o o o ofafter Wreifmeh! 1 afiert 3iR Ao i TEAHd §U S ST o fau sfafer famm o STEm
1 9 T @I §| ARG A ST Tl F-hel SWE STE9ee 1975 W qehlcl Hifaad He & JH=s Jhe 5N
vaifad foam ¥9 1979 #, Afeoh T@en o IuUel & iale § 95+ o W & 390 A 379 T F&ul T el
T AR s, Sfeferiar, 3y Y91 ¥ <99 YH=e Uohel o1 STANT YRE feran| WRa o Sidfiel Hrisd o 7ot
A AhAdetl ¥ 3O fova 1 Bt gean ofafie Toid 59 T ¥ THU FHRl, HUR, U9 YaiqaH, M9l Fed
T YR, ARifersh e qomedt, HHfest e, Aiee, Sefifafhaan, gafta greer foren Gash sw onfk & forg fafime
SR SARI ST YN k1 fThE HIA B1 37 ST o Geol H Frgui sreAt1efzer 9 e o fofw @mma gere
Y fovaaia Yaia STUg yH=eh gume (N.0H.Ta.a.) 1 fohmd 1990 o <3 oF YR | g2l 34 fomivarsti o
FRv fLug e, fafa= <o & STwel & fau 9ed 77 aes o9 T 21 THY Sadd Heam ¥ oft sepdyd wy
T 9fg &€ 21 1 2001 H SIferr IR SR stferss Wi At SqedehTell GUR SRl o fAU sqeahTell SuE yHew
e (ShumTe . ) i foshfad ferar Ta1 9IRd TR o fafRer faamT & dem™ o o Hosd, Tifereh! 31k Gt
Jifereht, AHEEE foaam SR sfdaRer sauM o &l § faf= Sgeem w5 3R TR §EIF HERd 81 o=
ufEeHIet fed o (S=EM) d1 SqWEE (HTear) oMl 1 gherdnd $e3 1 Seoi@Ha Suefedr 81 Tal
o afeer o gl o qHHa SaRkel SgH URESHE, 9 desd YHEh!, [ETantt FHee Tl , SH-shEs e
oM, Thal e fg-=Roft e (SSTO AN TSTO) ehel, sTale 3w <h fow |ftmyg armft o1 fasm™ T WM
TS wnfiet €1 1984 W T vt WifeEa SfdfemE ® WM aTel Yo AR Sfdfter amt 54

STE S YAt o foyed g9 & da (AU fRet
qade) § gedt o URd: g FEM W, T=24 92 &
AR T, TRHTUN I T, TeehTelt SWIE el
g1 T § for i geshl THM Stredshtel § 31T 3787
W i HA T o1 Te I gedt o fRdt off fag
Y feer wdid T gedt & g8 ¥ Tar e S
qh SR Thehd o U Toa=a viferasmelt Wehel ohi
SATEYIHA Bldl 81 T, g U ARl STIHaANT i
e W @Y 3R T e e 2

&0 WA ® o U fifvea sngfa @ etfues e
%1 foR[a Treh g a0l STEFHEd g WEtid Tei gl
FeA-7aRe ¥ ST g arel fear A e
Tgfa 9RER 2MH, @ 10MH, ? whifass gfa o &0
2, zEfae 3 a0 ered | qidfdd el S €1 59
TR R T gR1 foman e Aea @ yERo 39
T W off Te0T feRan S Gehal © S Agd X @ el
Yool T Fehdl oh HRUT &I a WY & 9gA |
TEYH-THRYT S7fal 7 YR o TaR § 3T B
e & 3fe-t@ ¥ ARl W’ @l fRar S wehdil
TERU 5 o SN WA HE Jedshlell SWE

2019-20
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o o2 & W o9H JEId HY HWehdl Bl 9Rd g
SFfte & AT T TS ST TYE WA & qodshrelt
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ST HT I I H YT SUUE Fed 21 A
71 G (h ~ 500 ¥ 800 km) STE &1 T 3 geait
o yai o IRd: I feor feen § T € S&fw
geeft 379 2787 W ufm G qd w1 AR ol e 2

o RO HAM! A9 1 AR Fo fow ol € 3R wH
¥ TR W fIen § St fIve |t 90 ARifta
H B

3Te YAl HiTSC foh HAMIRR el 1 Fu fau

(fEu o 8.11)1 Ffh 1 SWREI &1 AR
T 100 e B 2, ova: 3 foelt off sveniyr @
¥ ¢ 9N ToRd 1 qefy, it T Swrel w5t ged o
TS § = h AT 500-800 km BT €, 37d: 36 W
o fret o gr et wh e § oherel geelt i
Tk Bl Ugl w1 & 39 forn < Wbl B1 Gor g
1 ST Hel H 3@ 9T 21 36 YohR Joell ®9 § T
T 57 ¥ ugt T ugl qff geat @1 wae fwar s
Thal €1 F SUUE e 9, s fa¥ed o Wiy,
faTerdt™ qen eea el w1 TEe wY Hehd €1 39
THR o SRl 5N THA Yo g Hosd, Hew
foam & @ geat o qAfaReig el o faw ot
I YA B

8.12 HIa=dl

fepdt fiug o1 9N o o1 @ oo gedt S ot o
%1 3R eTeRTtia S 81 5 gq fohdl g8 W T e
£l B9 o0 R 1 Ay Bl © ik 9 IS BER
IR o faudid 5@ Rifud ek e fovm =t feafa o
Tl €1 I8 Tag 56 9w o] gl & e gW feh
feor fog, 919 =d 9 ookl fordl HUHRR qon o
et favg 1 9R o 21 IR e T & faeg
fare W #E 91 ARfad 7 8 o 98 = R S
FHAF off Feef €9 ¥ fyve W T YR 99 AR
F B U gl § FifR fave o et feue

MW H Bd ¥ g L feer T& {1 79 FACA F I
ol o6 wo-wg fuve off gdom @R g 9 i w3
7g feufa o wart | +iE fa=ma &1 g qen 9 =4
faue W, S T I & HRI g @O 9 A= Dl 3R
el €, g o SRifd Tel wi| HHEFERR el
w1 39 fearfd o wrgate wAA H i fEae 781 %
HRT I BN AR 39 90 & €9 H FE S L@
e §, 9 3§ feufd § o 9R 1 e e
Tt AN, s SH TR SR 1 e § HiE a0l Tel
T @1 2| T THR, 5 HE (G WaAarges fra
g, @ 9% WREN el ©, 91 39 uREedl &l g
WREAT 1 Giee wed 2l

qedt o URd: IRehAm w3 ot fhddt STUe o,
STUE 1 X Bl W Blel THST qA 3Tk R HT
Y a5 gt oh ohs i SR @R a9 Tiaeia
2, A1 39 T w1 wror, Fnef w9, 39 feufa o
Jeof} o eI Ul o SRXeR B 37d: SUUE o fi]
I Y% a5 WaAdges R 81 g deh Tan &
2 < T w9 frdll S 9 geslt &1 it fir @
aa: fordl ST o iR o3 =t forelt whR &
o I 1 AT TEI | [od I §H ILATER
fEem =1 IRWT 1 I H@ 7, 37d: SR o ofiR
48 sl o fau &fas steren Heafer fegnet =
i Hecd el e, Seh fore gl feemd wme g
g1 o ¥ ad SiaiertEt o o Sk gt a2
Tt B

|rgT
1. <[ 1 TEcwY0l %1 Geies 99 78 Scod &l @ 76 i r ° 9o o m, 91 m, STEH
forgl 3+l o o= T eI SR T HT GRHTT

m,m
1" "2

F=G—32%
-

el G Wt Tecta feoris © f|et 99 6.672 x10!! N m? kg? €1

2. af€ 8 M,, M,, M, ....M, 3T 5gd ° %01 o HRO m FATH o fmdl 01 W o IROTH Ty
I 1 T B T, A 3Gk T & reARer fagr w1 SuEn #W 21 uE i ey e
0 M,, M, ....M, ¥ 9% g0 m W ARfud sAftemd 9 F,, F,, ....F, 81 79 5al o A= fagr
% SHER Y o 1= fyuel g guifad gu foe1 wasaigdes e il @1 qd el IR s Fy

afeell & 4 g W@ feRen S @l
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78l gtk ‘Y’ Hehe w1 <l

3. R & Y W 9% Ww & ©

(a) Teft o' <refg<ia wene § wfa wxd € qun gF s@ ke w fRd wh A w feom e 21

(b) gd @ frdt we a% @ien T Beg 9w 99 99 Sl § OHE &hd yHd il B1 98 39
qeA 1 U I § b Tel W oM oIl eyl o ohesid B 37 hivid Gan srufafdd
T T

(c) fdll & o el sTadshicl &1 oFl IHH! SAeTT Ha o A A A& F T b STIHAIA!
g R
T o 9Ra: R #1 JUR Hal § URGHAT H W YT o STEdwa T e 5 R ¥ 97 ey

B ®
T2 = 4_7t2 R3
G M,

Tl M, G 1 gormM ?1 Aty TRl ki g % gia: o geiE serd 1 Ak R 1 giaeendd ug
F1 efgeia wen o o1 e @ a ¥ W I A ST e efgdia weel W 99H €9 ¥ AR
BT 2

. e @R
(a) et & T8 ¥ h S99 W
GM
h) = E
gh) (Rp+ hP
GM 2h
E E
2h < G M,
g(h) —g(O)(l > REJ F@l g(0) = R

(b) geeit o g3 & i d MW W

GM d d
at0)=2ef1- 2 oo 1- 2

. TRl o WEft 9ot B sufan fadt feufas ol wer ol uRefia fRa ST wehdl 1 - gued &

fot Q1 FU1 | Hag Tecd feafas st

Gmy my
- r
Tl 1 — 00 W VHI I TEN 0N o fondll a1 o fearfast ot 574 o o qeft gmedt 1 St
1 A e @ food gds get #1 eI SR o G o Uel § fRa S 21 gueht feion st
% fagm & oIgme g/ R T R

V=

. A Tt forgem e & mogead ™ w1 1S %o fRE Wi fyvs, et serwm MR, o e v =

 feEE B, @ U w0 HI b FiAE Sl

et
2 r

SUiq pet AR il fast qen feofaw Setiell 1 A ¥1 FA el A w1 e B 2
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7. af€ Mo 9Ra: a B #1 ®en & m fasial €, Sefs M >> m, df @ #1 g s
GMm
2a
Te s fag 5 0 & o feafas st & afeos fenis o =99 & AR 2 fHd ff ufeg fem,
e, T e foraw shenl o= @1 9 <eigRia e, i el el RS Bl 1 s qen fefas
Fd

K:GMm
2a
V:_GMm
a
8. YAt & U W YA =
o 2GME _ fooRs

TG 99 11.2 km s 21

9. A% HIE HUT fHHl THEAH Tl Tid T Melld FHHET SHad SoomH faaer & 39 id & 96l
2, T HU H] TH YHR ARG HE ¢ SN fF IH Ml AUAl Wil F1 GHE GoHTH TR B
R Gehfxd 7l

10. 9% g 01 fopeh ThewM Tl @ie & S €, d S8 w0 W A et qel I 2l AR B Hol
el Gt 39 el o ofiqe B, A HU W A 9 Tl o ohs hi AN B 21 Tg A HUT o e
el geadM g Rifud ffan s

11. qeashTelt (9 qoashlias or) ITR fageda qa (fRefw vqa) ®, gxita ®an o, gedt & o §
AT 4.22 x 10* km T W T w2

M L"‘T ] Nm'kg® 6. 67><1O‘11

!IW“ZI ii‘ﬂiﬁﬁ Xl Vi) MLT?Y] J _GMm
T

(=femn)
e faE ) Ly Jke  GM

T

(efea)

et o E LT m s’ GM

o 9 ] 2

()
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foemufta fawa

1. foret fave =) freht o fave & Teclg 99@ & =l T #1 e s wHg fFrefafaa ottt
wiferd @l €
(a) I Ham,

(b) Fa FfAF el
fas Hom 1 GO T Bl

2. HIUTE HoT HXEUl SR o fgdta fam #1 3R S@ #Uar 81 a9 98 [eemhdol o ek o o
o forg fafyre =& 21 =7 gt ff =g 9 ® @] g 2

3. FER o dR FE9, T2 = K R | feeris K geiia wensti § fd & are 9ois 78 o faw 9o g
21 T8 Wl % ER uREfda el e gest i Ui w arel Squel W F@) fewht ey e 2
[(EHTHToT (8.38)]

4. srafter SUUEl § SrRer ABh WS A9 i €| THRT HRU I &l ¢ Toh sfafer ® s§ srafeefd
Y el el S | O SHeR] HRU U ¢ foh el AN 9 SUUE <Al € geal i AR Tedrgesh
fira €l

5.0 R & Ju&d a1 q fagatl 9 Hag Teema fefas e

V=

G m; my o
——— + ferw

T
el feeries &1 o ot WA o o1 wHaT 81 39 YA HA WAdH T S TH 99 % SIER

v Gmymy

.
70 T W T Adiled © fF S8 r o «o® 9 Vo 0 Bl 21 o Soll oh I B 1 st
w7 feorfast el o agfeos fomis & =99 o 99H € 21 @ G, 59 femis % wEd 9@ e
o qiafdd & gl

6. fordlt fuve & el =ifh ol guht Tids) ol (S 93T Y gt @) aen feorfast St 1 = g
B o= o el (37l 9% 30 7 o foh fve 1 orw W feefas s 9 R), R fuve 1 et
fearfast oot SRuMcHe Bt €1 fohelt Sue &1 el Sl BUcHe: il @

7. feafas it o6 fore grm=ra: f@m <3 e &St mgh, ard ¥, W a5 6 o et T fhu ST7ar
Tty feafas stiell & S=R w1 GhEHe 7 g 2

8. 7l § fagafl o s ey 9 g 7, 9y & uRfad g5 fuvel & o9 @ 9 od w1
Tl 5ouE o Shesl ki fHeH orell Wl o SR B tevass T €1 Rl el wafig fyve & fog
39 fyve 9 o fiod ot S0 W @M 99 36 YR ol § 99 TR fve o 9eE oI SH% o
W Gehfsd e R sEifee 7w 9a s e 2

9. Teltg @iel o sfiat et w01 fag W TR 99 I B 71 ey (fRdt wifee @ier o fawda, S
e A G uRE ) e W e § A R gt favel w e Ae % s e
e it feer N 1 afRe T well [eedd uRRe 9yq 7@l 2

AYE
8.1 fr=fafead o sw dfew:

(a) 9 forel TE9T o1 e[ oell § UREETO SH M6 &1 fordl iae =ers o i T@eht Y Hehd
g1 @ g e fyve e afRerr, frehe o W@ qied % e g9E 9, S8 @ el § @t
stoEn fordll o WEAl g # HEd 87

(b) gest o ufta: URehAT w3 O B SFREEN | oSl hiE el AN e w1 HgEA Tél
T FWehdll AE Yol o URa: UREHOT I arel SRe Ry AR W gl €, q9 1 98 Tecd
I % HGTT kI A FT Gehal 772

(c) afX =g gt W g o HRU THeld g H1 ol geat | I o HRU [ 9 § HL, @
o 7e e o gd o feere wwsm o fawe w5 qer | oifuss @ (sEent Siw oY g St
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

e W XU T RSl 1 eI dl W Y Uehd 1) iy w=wl o fEwe w1 sakE g9e gd
& S e § st §1 e

TE famey &1 =999 wifsw

(a) &l Gl o WY TeeTd @R ded/He 2l

(b) oGl TEUE o WY (Yl ! THEHM S i el HERL) o Rl Sgdl/sed 2l

(c) e RO geadt o Femm/Mve & gemM W AR T8

(@9 F FE A or, A r, O R famed % A ferfr wei-smm % fom g
~GMm(1/r,— 1/r) T3 my(r, - r) @ aiferh/wa aenef 2l

A T TH UH Te € W gd % ufd: gedt w1 qor ° & T Wl @ U e @, 99 gedt &y

el w1 qorl § gHenT shefta S = 82

TEwld o Th SYUE, A (o), i Hefid @ 1.769 & qen e =1 B 4.22 x 105 m 81 =%

Tuifsy for gewala 1 soqa™ gd o S| M 1 ST 1/1000 T R

M ST foF ed/ STeRTeT § T GR AWH % 2.5 x 10! AR €1 "R shs @ 50,000 ly

T W feord & A SO Tk feRA T i H foRd §HA <7 SRREET 1 SAE 10° ly Sl

TE fameq &1 =999 wifsw

(a) 9% feorfast ot 1 Y= o< W 2, @ Hen § Ufhd & FREl SUUE H A ol gHHBT
TSt/ ferfast &= 1 SRUTeHS 2

(b) e | uRehH W o fRdt ST H geall oh E U9d § 9 e o foru stavae
Foft o g (e Swre 1 ®) o ferdl fier fuve @i geat & w9e 9 aed geifid & o
foru smavas S @ sAfuwm/an B B

F1 foret fyog & geat ° 9o =1 (a) fave o gomM, (b) 9aqu fag w1 saferfd, () varaor &t
faem, (d) fave & ydeA &1 sEffd #1 sar W AW w5 22

FE yHehg gd w1 i srcafus {efgeia wen § wX Wl ¥ A ST wel H yHchg #1 Y€ 9
A< o (a) @ =1, (b) HIUHF =1, () v Faw, (d) Tas S, (e) fefast s (f) et St
o Tt 31 g & afa fehe 9T W yEehg % soAuE | F 1 Ao Hif

freafafea & @ %9 9 oo saRe § orafe anh o foe g@seE e od €7 (o) T A geE,
(b) T W T, (c) Foer, (d) feepfa=mg wwem

8.10 THUHAN UM TFcd i SAelTeHd @i gr1 IRfd St oF g3 o hx W eeld ol i e

[BfEw fost 8.10] (i) a, (ii) b, (iii) ¢, (iv) O ¥ f&g @R g <l <MQwf?

fora. 8.10

8.11 IW wHEA | forel agfeas fog P W e daa fea R (i) d, (i) e, (iii) f, (iv) g §0 ==

i SITET?

8.12 geelt o fopelt Wohe ol g w1 @A T A1 B Yesl ok b W TR g W Tohe W TEcHU S

I B2 A 1 FHAM = 2x10% kg, JeA 1 SoHAM = 6x10 kgl 37 Tel 7% o Gume 1 sUan
ey, (el &= = 1.5 x 10! m)|

2019-20

207




208

8.13 219 g4 w1 Y A, Afq Sk FoAHM 1 b hd HUT? d o qia: gedlt w1 wHen wi sfHd
5591 1.5 x 108 km |

8.14 T WM a9 Tk gest-ad &1 29.5 T €1 A gt gHF W 1.5 x 10° km T W ®, @ w1 g @ ferart
T W ??

8.15 geeft & U3 W forell ovg %1 9R 63 N 21 geal i fvan &1 omeft S | geelt & R0 39 agg
W g wel feha 872

8.16 T8 WM BY f geolt THEHM T %1 UH el © a1 THd Y8 W FRE a5 1 9N 250 N B, 7
T FIST fF gedt o s w1 AR STl T W W a%] w1 R A B2

8.17 Yeelt o U3 © SeAleRd: HW HI 3R HIE Yohe 5 km s 1 =1et ° AN A 1 Yool TR arad e
9 g8 I8 Yore geat § fohadt g8 9% ST@m? geat &1 F99H = 6.0 x 10% kg; Yeat i w@ieA
R = 6.4 x 105 m @1 G = 6.67 x 10" N m2kg2|

8.18 geaft o g3 W fopell yaSd 1 goEd =t 11.2 km s @1 Rl owq Rl 3@ W w1 A T w9
weifud fohan Smar 21 gealt ¥ srcafush X WM W 9 9% 1 et a1 02 g qen o el it sufeufd
FT U HIfST

8.19 %I IWE Yeal & I3 ¥ 400 km S91E W Yol 1 IReHHI Y @1 21 36 SYUE i Yool o Teced
9Hg ¥ Al feher H fohat ool @ B ? SWIE o1 %e39H = 200 kg; YA &1 5991 = 6.0x10%*
kg; 9t &1 591 = 6.4 x 10° m @1 G = 6.67 x 10! N m2kg2|

8.20 ¥ R, TS0 s 1 SoAUH A o FoAHM (2x10% kg) o e §, Uh T I AR @ TH
o forg on @ &1 99 9 10° km T W € 79 st wiel Suoig B A ar fhE = @ Thuwi? yow
R &1 551 10* km B1 98 AC & 2@ o qd ok ari o iE fowqor & e (G % 1’ bl
ST HIfST) |

8.21 T R el 58 weish 1 o9 100 kg 591 0.10 m ? Fordt &ifest o Wt TR ¥ 1.0 m 50
W feord 1 S el o sl o el dTell Y@ % 7e fag W e da den fave s 22
30 fog W @ & five "qem § em? 9k #, @ 9% Sqer € e stedn Sreert?

rfafem 31y

8.22 S fF o9 39 e W Wi © o i qeashiell STUE gl o S W oI 36,000 km S
W gedt w1 TRHH Tl B| T SYUE o Ui Trel W gest o TTeed ot o Rl fae w1 2 (I
R feafas el 3= <fifSw)) geat &1 59 = 6.0x10% kg; et &1 531 = 6400 km.

8.23 ¥ o THAM ¥ 2.5 T FHUN &1 &g a0 12 km 3THM & U@ g 1.2 9fera 9fd deve 9
U T @1 (S WK o Hed i i =2 9 wed ¢ v Ufkd ane fuve, fR Tewr wed
g, gl 9t # e ©1) | THeh Tae g9 W W@l HiE fUve, el o o RO, F1 THh S § TeqeR]
®M? (gF &1 §9H = 2 x 10%kg )

8.24 g FANEEM Wel T 3e g1 81 30 SA<RerdH W fohaet il @« i S¢ foh 30 dRavee ¥ @l
¥encll ST Hoh| STIREIM 1 MM = 1000 kg; Fd &1 TFAE = 2x10%° kg; HTA 61 FHAE =
6.4x10% kg; ATA i 551 = 3395 km; A7 1 &M &1 531 = 2.28 x10° km del
G=6.67x10""N m?kg?|

8.25 fordl ke &1 el & T3 ¥ 2 km s %1 96l § SeAlER ST IO W@l {1 A Hel o srarerei
URRIe % RO THRT 209% ARTTH el T 8 W €, al Wl o 7 W 999 el ¥ gd 78 Uohe
T ¥ feaft g 9% SUm? WU w1 FFEH = 6.4x10% kg BTG & B = 3395 km d
G =6.67x10"" N m?kg?2|
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fifdre 8.1 : WRdT SUMEr W Gei
ok yHrem e yHreres O CRPRIL]

1. sEvee et 19, 1975 C-1 Intercosmos® RIEGHIREY

2. HERI-I SH 07, 1979 C-1 Intercosmos®* qU&ToT, RafoTeTR
3. Ufevli grenfiwt T 10, 1979 SLV-3E1” aReroeR

Targ (STRE)

4. Ufeoht IWE ARTH-1 S 18, 1980 SLV-3E2" qReoTeHs

5. Ufeoft SwR aREl-1 WE 31, 1981 SLV-3D1” e

6. THA S 19, 1981 Ariane -1(V-3)° HAN, &S
7. HERI-II qIE 20, 1981 C-1 Intercosmos® qU&ToT, RafoTeTR
8. TH-IT it 10, 1982 Delta TR

9. Ufevli sw eWE-2 WA 17, 1983 SLV-3° TeT0T

10. -1 e 30, 1983 Shuttle [PAM-D]* guR

11. THSIRSATHTH- 1 T 24, 1987 ASLV-D1” RIEGHIRCY

12. SMERTHE-1 T < 17, 1988 Vostok® TH&T0T

13. THSIRSTHTH-2 e 13, 1988 ASLV-D2" qU&ToT, fafoTeTR
14. THe-19 S 22, 1988 Ariane-3¢ TR

15. -1 SH 12, 1990 Delta 4925¢ FER

16. STMEARTH- 150t 3T 29, 1991 Vostoke e

17. THSIRSTHTH-Ht g 20T 1992 ASLV-D3» BRI ED

18. THZ-2T S 10, 1992 Ariane-44L H10¢ TR

19. ze-2& S 23, 1993 Ariane-44L H10+¢ TR

20. SMEARTI-13 fgam=T 20, 1993  PSLV-D1*» qeToT

21, THARSTHUH-HI2 T 04, 1994 ASLV-D4b BRI ED

22. STESRTH-T2 SR 15, 1994  PSLV-D2° U

23, se-2Ht fewm=R 07, 1995  Ariane-44L H10-3¢ TR

24, STEIRTH- 1Tt fe@mX 28, 1995  Molniya® e

25. STEANUTF-T13 o= 21, 1996 PSLV-D3/IRS-P3" qeToT

26. THE-2E1 SH 04, 1997 Ariane-44L H10-3¢ FER

27. STMESRTE -1t fgamt 29, 1997  PSLV-C1/IRS-1D” qeToT

28. wHe-2% it 03, 1999 Ariane-42P H10-3¢ TR

29.  SfEEHE g 26, 1999 PSLV-C2/IRS-P4" Jgefor

(STEARTH-14)
30. sHe-3ft = 22, 2000 Ariane-5G¢ TR
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31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.

Sfe-1

Tefier ufteor SwE

Te-3d

Sfrée-4
FHefde-2e

3

Sire-s5dt

Forde
See-8
See-12
o2y

X

it 18, 2001
SR 22, 2001
S 24, 2002
faae 12, 2002
st 10, 2003
T 08, 2003
faaet 28, 2003
STHRE 17, 2003

faae=r 20, 2004
g 05, 2005

g 05, 2005

feamr 22, 2005
S 10, 2006
ST 10, 2007
SHAd 10, 2007
= 12, 2007
faae 02, 2007
et 28, 2008
et 28, 2008
STFRET 22, 2008
et 20, 2009
it 20, 2009
faaw 23, 2009

s 15, 2010

S 12, 2010
S 12, 2010
feg=r 25, 2010
it 20, 2011
it 20, 2011
g 21, 2011

S 15, 2011

ARl 12, 2011

GSLV-D1/GSAT-1*
PSLV-C3/TES?
Arianeb5-V147¢
PSLV-C4/KALPANA-1*
Ariane5-V160°¢
GSLV-D2/GSAT-2"
Ariane5-V162¢
PSLV-C5/RESOURCESAT-1"

GSLV-FO1/EDUSAT(GSAT-3)”

PSLV-C6/CARTOSAT-1/
HAMSAT?

PSLV-C6/CARTOSAT-1/
HAMSAT?

Ariane5-V169¢
GSLV-FO02 /INSAT-4C"

PSLV-C7/CARTOSAT-2/SRE-1"
PSLV-C7/CARTOSAT-2/SRE-1"

Arianeb°®

GSLV-F04 /INSAT-4CR”
PSLV-C9/CARTOSAT-2A"
PSLV-C9/CARTOSAT-2A"
PSLV-C11*
PSLV-C12/RISAT-2"
PSLV-C12/RISAT-2"
PSLV-C14/0OCEANSAT-2

GSLV-D3 / GSAT-4"
PSLV-C15/CARTOSAT-2B”
PSLV-C15/CARTOSAT-2B”
GSLV-FO06/GSAT-5P”
PSLV-C16/RESOURCESAT-2?
PSLV-C16/RESOURCESAT-2?
Ariane-5 VA-202¢
PSLV-C17/GSAT-12"
PSLV-C18/Megha-Tropiques”
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63. TEANTH 2 ST 12, 2011 PSLV-C18/Megha-Tropiques®  fawafaemea steifors geem
64. T ST 12, 2011 PSLV-C18/Megha-Tropiques®  fawafaema steifors geem
65. STRIMEH-1 st 26, 2012 PSLV-C19/RISAT-1" JgeTor
66. ST&2-10 faemr 29, 2012 Ariane-5 VA-209¢ R, e
67. W W 25, 2013 PSLV-C20/SARAL? Serarg, AR wEterRoT,

Y&
68. STESNTATHTH -1T  FeTE 01 2013 PSLV-C22/IRNSS- 1A? ElEcE!
69. T3 e 26, 2013 Ariane-5 VA-214°¢ ety R e, STae
EECER LI
70. ShEe-7 T 30, 2013 Ariane-5 VA-215¢ TR
71. AT hiEgd ARy AT FERR 05, 2013 PSLV-C25° PREECCICE
CUERIEED)
72.  SiE2-14 SHeRT 05, 2014 GSLV-D5/GSAT-14" BRI
73. STEARUATETH -1t 3THe 04, 2014 PSLV-C24/IRNSS-1B? e
74,  SESARTICHCE- 1H R 16, 2014  PSLV-C26/IRNSS-1C” e
75. wEe-16 fegwR 07, 2014  Ariane-5 VA-221¢ HER
76. H-Uledd dgHvedE  f<®ER 18, 2014  LVM-3/CARE Mission® qRe&uTHS
T: JowT TeqoT
(Hruams)
77.  SESARTATHTE- 1€ o 28, 2015 PSLV-C27/IRNSS-1D” e
78.  WHe-6 (3THe-4%) ST 27, 2015 GSLV-D6” BRI
79. TRIHE fgamr 28, 2015  PSLV-C30° iy famm
80. Sf&e-15 JEER 11, 2015 Ariane-5 VA-227¢ R, e
8l. SMEANTICETH- 1 SHeRt 20, 2016  PSLV-C31/IRNSS-1E? e
82. SIEANTATHIH-1TH = 10, 2016 PSLV-C32/IRNSS-1F? e
83. SEANTICHTH- IS aTdet 28, 2016 PSLV-C33/IRNSS-1G” e
84. HEIEUS-2 4@l SWE S 22, 2016 PSLV-C34/CARTOSAT-2 Y&
Series Satellite?
85. HAWHRE SH 22, 2016 PSLV-C34/CARTOSAT-2 forvafaamea/stafies geem
Series Satellite?
86. @I SH 22, 2016 PSLV-C34/CARTOSAT-2 fovafaamea/stafies geem
Series Satellite?
87. TIHE-3EIER fga=) 08, 2016  GSLV-F05/INSAT-3DR? EEE R Dl M
EECER LI
88. Whede-1 fga=R 26, 2016  PSLV-C35/SCATSAT-1? ST SR gEfeRen
89. woH faqmr 26, 2016  PSLV-C35/SCATSAT-1? forvafermera steforen  geeom
90. & faqmr 26, 2016  PSLV-C35/SCATSAT-1? forvafermera steforen  geem
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91. ER=-18 SFSX 06, 2016  Ariane-5 VA-231°¢ IR

92. fErddz-2t f@=R 07, 2016 PSLV-C36/RESOURCESAT-2A"  «Jgafor

93. HEIEE-2 @l STWE W@ 15, 2017  PSLV-C37/Cartosat-2 Y&
Series Satellite”

94, SETATH-1T HEd 15, 2017  PSLV-C37/Cartosat-2 TR
Series Satellite”

95. eTEUALH- s HEd 15, 2017  PSLV-C37/Cartosat-2 TR
Series Satellite”

96. Si¥eE-9 g 05, 2017 GSLV-F09/GSAT-9" AR

97. S&2-19 S 05, 2017 GSLV Mk III-D1/GSAT-19 IR
Mission”

98. WHEEe-2 FWA SWE  SF 23, 2017 PSLV-C38/Cartosat-2 Y&
Series Satellite”

99. frsde S 23, 2017 PSLV-C38/Cartosat-2 forvafererera/stefores  geom
Series Satellite”

100. SfEe-17 S 29, 2017 Ariane-5 VA-238¢ HIR

101. STETRTATHTE- | TH SFTES 31, 2017  PSLV-C39/IRNSS-1H Mission?  Aiged

102. STEUATY- &t SHEd 12, 2018 PSLV-C40/Cartosat-2 Series TR
Satellite Mission”

103. HIZHIYE el 12, 2018 PSLV-C40/Cartosat-2 Series gfieromeTes
Satellite Mission?

104, wEIHS-29@el STE  SHEd 12, 2018  PSLV-C40/Cartosat-2 Series e
Satellite Mission”

105. SftHe-6T = 29, 2018 GSLV-F08/GSAT-6A Mission” FaR

106. STEARUATHCE-1378  319a1 12, 2018 PSLV-C41/IRNSS-1I* Frere

qid A 7ot qen 28 < ok 239 ARl SUUEl Wi wdlw wed sfaRer g, diefewen, oy ww 9 yHitud fma g -
TE 26, 1999 (02); &K 22, 2001 (02); SHeRt 10, 2007 (02); A 23, 2007 (01); SHeRT 21, 2008 (01);
it 28, 2008 (08); faamR 23, 2009 (06); S 12, 2010 (03); SHadt 12, 2011 (01); 3T 20, 2011 (01);
faaw=r 9, 2012 (02), W@ 25, 2013 (06); A 30, 2014 (05); SamE 10, 2015 (05); fqamr 28, 2015 (06);
fR@m=R 16, 2015 (06); S 22, 2016 (17); TaamR 26, 2016 (05); ®= 15, 2017 (101) S o fowa Hifdam 2 ; qon
S 23, 2017 (29); T&d™= 16, 2018 (02)1

%Rﬁ'd ElEEAED forg WWW.isro.gov.in el

a HYEH AR foeEd iR WY wirced, difedd afea (s w9) 9§ et
b Hd9 Yo Ay &g, el oy www 9 gHifed

c 9 TYFe [EETEE, SR, B9 [EE) 9 gt
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