=]

5167CHO8

(GRAVITATION)

(Introdution) _J/L;] 8.1
802 S £ TP S
36t Sl Spoa QbT b SZ T b2 (e
T S B S e Dl prloc b TE B et £
Ui L Sy g b G e e e en L A sl
Aed Gt s NSt i e oL (578 16a2) 4%
U bl Zn AL A TS St S
é{dﬁ%ﬂé.w/ﬂéé aﬁ'yﬁ_gﬂ,ﬂwavéﬂﬂwwé.
Ser S U R TS fo et 2B §
,u;f.{ )y‘&KL/ﬁwAupr&@kfuﬁwz Jp’*’uwz
‘;,J?Ju,mmuulr‘mw}"’}.{iﬁw,cééuﬁéfﬁcmi
GV At b TE TS e Qe Ll (]
Kbl fe -t LIS eI S L s
LS y-w{gwﬁuﬁ%ﬁéwmwgyyg
S Pl Bl ‘ﬁdt/zooo g}JL(Ptolemy)dfeJﬁL bl o
:;/l:’c@/rcﬁbil J‘lfa’ d{&fllv‘gi-k:’?b,’/dfl.(geocentric)(_f}‘:’};?)
Sersbicrd Lap 38, 2 AT e e
(St (NGRS RN G- el PRE 2
rotbe he S AT Foszn S L e L3 S ool
Qtr gt &S eI7 St st s$ el s St ST

2019-20

=y
uil?z:/if
uﬂ%x(f%ﬂ
ﬁ”ﬁ:ﬁ:l.
PRI S NS
Uiy
LIPSk e L8
3};&;?%»
A
o/k«& 580
e i nd Skl
Seiad

;/Lfdsf’:,’u%’(’w

dise

ol

= KUF G

3

Fau

8.1
8.2
8.3
8.4
8.5

8.6
8.7
8.8
8.9
8.10

8.11

8.12




244

FELANAIS P S e e

P&O F, /A

WS s JSas s 8 S posm emd S ol il 8. 1(a) S
D3P e o Sl s ST a3l 23U
p A Je STA Y Peaki_ s AdkaB )y
<45 (aphelion) s 5l , 5l (perihelin) L&

2 e WAP) e 1S | Cinai - o

v

B ) F e S Slas Sl L S 2358l 8.1(b) JSs
12 Slas i 5 oty on 035 s

e Bl LlegS ol T Sl ol 5l b (565
SIS s LK LR, F, - SR, o, & s
VD e U5z £ Fyl sl /Fy | LTE S o
Sor bl AN s 5L S

2019-20

SHINL L SIS dea00f L ety 1
g AL (AD. 35 Vet LT o el e F
SOses S SN T ol WS
Jit (heliocentric) §r U YU U blint /el
I f L g L e LA
sl b P B I Lur S W o L (1473-1543)
Cusibsl -t &S eIt Us i S v il
FoS L p e LS e ity
LS Kk&((tﬂlv{luﬁurbégfjé V24
eSStz Ll See e Fu
S -2
el s ot L
sl KUl = of &S $ry &) L (1546-1601)
il A6 FTL LA 5L $ai S
u!L){L(1604-1730)J‘L}23utgu,tm,glm
“ujb")é“(”/?(téu!gzé}lu%ﬂuf‘;w}ﬁ
e salbuné AL i I
LI s T G KL A1
-l
(Kepler's laws) c)}j GL/.L?( 8.2
< PLUULLAUOIIUEL &
i ft;/wﬁ :(Law of orbits) U6 KUl 1.
P NE bl &SP Elipical orbits)
o b Oy ol e st (LD uFLU
Fb G §A 2 3 U6 (8.1 )



245

S

_‘LL“M.,«/L:;&J

¥ SIS Ul 90 L v Ut Ui S5 8o
S BEF Gl B P
Sitr L L Foe Fode7d U1 e
-ugL/QﬁJu)GLuﬁdmé);fQ}(T
(0615 10 m) /14 s9=a

(uﬁdb)ﬁ;dzugﬁ/@;/yﬂ
(06T 103 2 m9) (12702 5 e=

Q T a oL
2.95 025 579  (ub)S/Sr
3.00 0615 10.8 (o )T
2.96 1 15.0 i (£
2.98 1.88 22.8 &0l
3.01 119 778  (§F) Az
2.98 295 143 (Fur
2.98 sa 287 (Uit
2.99 165 450  (U#)uF
2.99 248 590 (Jik)

/?/)’LgﬁémgJy@yxépufc;@i@&uﬁ%dm
e AV L SIS
MJ{VLDLLLJ’;/Q«M@M‘}?LLc«:"‘udbj{'u’l,«
Il PGBl a2 o B
S eE 25 Lk utp oo

< AT ,ﬁwlma‘;{

Js.2 k)

2019-20

fugé_n "”L;cf‘///ﬁé_n?:/ e 4
» b S sz/?"ckw_[&ub)fl-u:ii{
)i'duiufﬁ &”u"l - E‘M(Ellipseﬁﬁ;{.) u‘;t
Fy 41T, 636 G Jb K UM6 L F, A, T
ST ISAIN) ) SR SR,
S p EL PSP S
Sl 02 ¢ PP 5 5 € Pass (810
Ll<(Semi major axis) Fhsd K&u"“ t PO=AO
Al 3 BN, L Ll

—eblost ik iy
/;/.l:» uf(f/ < l¥:(Law of areas) st KU};"J 2
(82U tSE Bt S Bl Lk
%/"E&w:@m.,».;/yf‘gu,w,;g@mm
Cor sl vl n ﬁ/,ﬁ' Chlens It & s
(}L’”Ln %;»776:5’» Y ;LL Corasl s bob 6l

-Slx

U oS e M (23U 5,8 oS =) wP oyl s.z‘fﬁ
b AT cavasy A o511 4l o

—r i,
dwé:z_/‘l,uug :(Law of periods)y§ Kuﬁ";dju
L500E Pl s S 50 65



el

246

:9Lp=Mp r Vp uﬁdew@?&&ﬂ%P e
AT SR T o slr S b ostee B

: :_L’@J:/’/]g.lgfdyu’LA:mprAv

A

mrov =mr,D
ppp pATA

L
Up Ty
Uy Ty
TA>T
Ll
L >0V

R ,/f & SC #ISBU#F _idslSBAC u‘;t
Uibe L ﬁ{(s.ldﬁ)gtzLSBPc:SBAc
L Uloe b B Uk Ut e UL G &

—e b8t /& BAC KL L CPBaL

(Universal Law of (/¥ G’ﬁ’;z K u%)h 8.3

Gravitation)

el ort wd S esnle S
S-S ulesd L éf_"?u?uib“ﬁifzéuﬁ‘b:;’)l.é_
S bl § L T2 5L g6
We L“/J’;fui‘ﬂ,oLRm P idg i S 3 Lo K
Ve T centripetal) 2 77258 FLigs

2019-20

AA=1/2(I‘XDA1Z) (8.1)

Ly

AA/At=1/2(rxp)/m  (y_p/m &)
=L/2m) (8.2)

ug_ba(rxp) S éQ;lJL ‘LL/BJU J
u’/:)éj)/@/uyrba uf:/’d/riéc'i:«}d//

AA . . -
Vg EL}’W& e Malr $71 Z//u’l‘at‘n.ﬁw’ugL
a}d?//uga}%)h-‘aujﬁ'gu;/d-‘aﬁp
-‘amﬁuﬂ?t{wéim‘a

(1604 :1630) lagrb ol
U 15E Ub a5 2
J&f}b"/”ﬂ{(,/. !?B’ P
Lnd Soe e/l B e
e eI7G By el ‘l_ ;
& u,wwg£¢4;})&{gﬁf.“'t§&y
AL It i LFEL =760
EUAL B bt S A=l AT
4ﬁjwéé_nﬂ;uﬁu$/;) J(fg&p;,é.ux‘?

=AY

%}Jgu/u/g«uﬁs.l(a)ﬁﬂéuts.1 Jite J
(rp’vp)‘.‘a rP'SPu’A: 0J .l,f @/}//3'+ vp4£ P 67
e Ui P Juu? BAC— T ¥

L L5 JE cPBABACI LUy /s
?gﬁcﬁjulﬂf




247

(Central Forces) X jd/}

Lredpprifie (n S=rxF QA AL St Dfen Qi Lo L L S
AnteS (ﬂ:an}lF.,z%u%q,-‘aszgJg@l“,vquéé.ﬁin}%mfpipjéﬁ
Jﬂfugmafdf/vg_q&)}fd”,@}wuf}d}f/_n&wxéj,/‘du,mzugéju?;uﬁgiw
St Sarrbl vie o ledy B e UL BT Fe dnipEma vl
édﬁ)FﬂWr)_‘a ‘j?/ja}{ Lf‘L Bl $se J,E’Ju‘[ c’-i’dufpﬁca Bl RB Sk d/Fc'.,;"
(Lau"ﬁbf;

ug’L;uT/.élf«'("'»c;u"_‘aén@.ﬁﬁJ:f&.lgfgpuuﬁw:—%io}d?//

e S ULt e 7 Sas 5L = 35 (1)

L’L&J!/f;_‘a (En(Areal Velocity)/B/ U}:J&’va.l’z‘.‘l JJ(G’»L»A(,E’JU.?.}&)LL’QL?}L&}&)
e b B U B G Se t  To E 2 TS S s se S R
Qeedazdt =16 rosin a 0 G (e CE b I Ty SFTEL St UF Uil
<~

AW d LA E SIS L 2P sle b i s 3L e 3 B,
e UGN d e e ST 3 oot -s S g Moy S E i s
Vet Ry ¥ Gl et Sty Pomy sim U F=Gm, my /1262 F=F(r).S
-{.u)m/»w:f (@) £t gt L s ISl 512 ) Udn L

;;53..‘& "U?ttuy&%ﬂ//ﬁv;"O.‘L 5 *}@JOP:,}/?P_‘L(Trajectory)b&/]%u’aji _"A.’.dﬂ}Tr
rWberliy PPUiis Y gf’zpﬁé =SB U IPP = As = vAL e S PE P PusUE AL

36 popA =(rsina) pp /2 = (rusin o) AY/2- 36 POP 5\ UE AL

2019-20



i

248

Jn/,sdu&d/ Fc;«;’. uﬁf (jé:&)’iM c‘ag{ﬁa 1)
% 1 /"

m, m,

IFl= G 5 (8.5)

e LI it ooy (8.5) il

m, mg( m, mgi_

F=G -)=-G T

r r

;f&g’jmzéml‘f g;.ﬁz”f%;l.[,tz(}ukﬂ
-9{&(@6@8.3&’Ibﬁ‘r=r2—r1m‘¢

Z/\

m,

y

Y

éwwgrw@uuﬁ%ngﬂMl 8.3%

f (0T e T e S
-‘auﬁwJ (-1), Fo}&{é&%%ﬂfj 8
Lol AL i lm med
P& Ees Lo 0 P Ub o Ger G
= PPyt § 2 L1452 ¢ olF e
_EnF =T,
bl S G L (8.5) iy PSS
Sl S e el fedBiuis, Se b
05 e AR UHE e e St IS
P sL 0l iy edls

2019-20

_‘L/ﬁd;ﬁu(

2 4 ZR
(s} = V = ﬁrTg m (8.3)

e e B w60 e Jo S iz
SR #ees27.3 FTHEmV =21 R, /T
wvﬁwur(aﬁ_‘f"’ 3.84x10%m [ Z3ps s
St sgetibme il a5 8.9
i g USRI b g e 2SS
e

AL b ifn sl FP3 T e bl
it T e 3t e e Qe O
ot Ut 6L (Inverse Square) & UL (s
LUl 9=R (an =R p3 (47

R‘J.

=R—‘£ ~ 3600 (8.4)

g

dﬁ‘r‘cusé’@c(8.3)¢UVJ%/;'g~9.8.mSZ

(TS 5en i gt S ali iz U
MICT oL,

(S AN RPNy VL (I8 091 1]
st Bersll o PSL Uitz e 5
e b BUEL Gl G duend
FBJE ST, EX e S P i
- Ve (Principia ks~

Myed B 2S00 Py 315251(4(,1



249 S

LJls JABC&«U."&} Vu{'S.Z Jie J "‘&fgujuﬁ84yfl'ﬁ"&/’/£gef‘f£u;}
-‘Léno“’iozfvf’vf'kfmkg%fd:v
a}dw;¢5{2m&fg/?(}?}&lb/}£w (a)

_‘LO'U .ﬁ
S = 3F Tl S ke S A ()

(4’@8.5 FIAG=BG=CG=1m SZ U\

ﬁ2=(- ?21)

A\ A\
1'13=(‘ T,)
ml

/1}14=(‘/1}41)

Fl4
m4

ﬁw\eriu:_.ifL;.a\_a;Jﬁml CeS a e i 8.4%
FEEP Z .7 R '
05 S ool £ SWan,d Smy | simg'my

3 .‘ d T Ao
S AABC e £ 5N sbs oS 5 3n 5 8.5 F S e e S i
@%J%ﬁ-{f2m@‘—wﬁéﬁﬁjﬁdrb h“d”(f/?ml
- S p.Gmom _ Gmgm . Gm,m .
5’/}"&300115'] KEL ¥ -xe351GCla) < sz oo a rd . i 4

(Newton's Principia) e & Ly ‘J‘b’ gl

'%nLJ’,a,emqu: 1687/:2JV70@/7701101Kuil?'[,mﬁuéjfdﬂ_tg VA 1619/0)75';/.:'%'L/:?)/
Ut &L s o722 (Philosophiae Naturalis Principia Mathematica) Seagis e 5 ol sl €L
Wie

I B g Yo I To B2 = Fi(y b iyt L STt T 1685
o@.b/)“éL}ﬁnu?u‘;tfd/wfp*!ﬁéﬁgf;ﬂé.ufx:?ufng:«}jd/(trajectory):/(]gﬁéKJJ}JL
Zzg.g.a:ruwsgpsz7_¢¢-_@/.d,&),.f._,y£¢{ufw.,».u?w@&,w(u:1665)2&1&/.4'_%«15@'
St W ol £ e\ o Sl oL Uiy Pl nf e e §heE
Ly U U 18 by e UES QUNOIGI L it oL Seies? (UDas I HL s Cat S DA S
U2 w1y Ut bsnn- e G be S LB U BILE Pt s b Uiy S
L e I S 5, e TSI LE=nE L 10&&“.,02,L;/;L/f&f»guil:ﬁgruuiuiub.;g:,»."
e S AP G e 2L e P RS

2019-20



g

250

Z/)'J'vﬁué‘yaiuyué L5 (80
(L F L FEE S 2 o B
_‘aayz)//
DL UL e (P e
t—ui'u?}uﬁ‘“’%ﬂwﬁg:«/ﬁu{ﬂtﬁf
e Sl 150 e S 57 L6 L
A bt e (BT 15 U1 2 pas sl Ui
Ly /G uidsda sEure i
Lo L Unsiziz e S0t U1y
et L L{;/éf’“gf;/»
Ve bbe Srfedsin Sn e 5
Fot g2 o Fo 0,5 5m = 52
-

BEnL Lyl L§FLnalul (@
«fé{ﬁf:’:ﬁ‘lf ’-‘a@n)‘u&‘y @}U"Jj{ﬁ—z{
LB E L oo L S 2 Ay
S i Fy LI F 0 i B
-@&Jé’%ﬁf

(The Gravitational & u:_):j)l. 8.4

Constant)

S G B FE ol et i L TS
Sl il e e Fedrtplid
JTAZTVIe12 5L oS Ui1798 8 il

< Ihts.6

2019-20

< 54 uyué /f—x‘f.ulGB:uU e
0/ 94 }d)’/”'uf (vector notation

Gm(2m)
Fp = E )j
Fop = Smi2m) (-—i cos 30° — j sin 30")
Feo= S i?.m] (+i cos 30° — j sin 30")

du£4 ed ome YIb L GL UF sl vl Gub1
o il
FR= l“GA + FGB + FGC
Fi, = 2Gm? j+ 2Gm? (- cos 30°-j sin 30°)

+2Gm?(1 cos 30° - j sin 30°)= 0

Vb Sl A o m)

_ G2m2mj=4szj

Foa

Fp=Fo and Foe=Fg.

Fr=Fa+Fop+Foo

F,=2Gm?]j
Fend edbin( i) E § s
ce Ui e a5 bd Lo d
ol 3y e el Pl A5
SpLseseut st ers LI
Goruitsndl;ed§ oo sl ooy
DS ORI (e
Vg?ugL/c’-;f_;T*zuﬁ‘ﬁugmu%Jﬂ%;

—< b AQ{UVT

e EAFLb§FESLL iUl )



251

gtj;b;:lﬂ/ r-‘ad;l)/‘)/éE{!('}}u’;}dlf.rul{z-@
LU Ll pslinny S 2 ol s (FL
L S 56 35
Sl LB el g1y iy
ool nigt J.:‘/u{’mulMc‘L Smd bl

G ISl s T

Mm

F=G—; (8.6)

CLAIF 20 e i Lg;,g/)'ziF?c‘-JuJ AB/Z L
L Ule byl 20 S Bl A o5

“;T 8.7)

G L=160

Sl e 6l S P S e
S BT FoEsr Fe S amd fL Pl
&b

G =6.67x10'! N n?/kg (8.8)

st 33 ST 8.5

(Acceleration Due To Gravity of
The Earth)

(UKL p AT g & L S L A
ety Il i St e S
Srde b L tisin e e LStk
Gedoe s Lotz BSrd Se L
st fp I LB Ped U NEe tELAS)
A FEUE e Vbl AUt o lEL e

2019-20

o S e 98,98 S w s oS 5,8 8.6
Sl ) (S0 5SS ABJA SN e o
S 055 N S, Sl (s 55 g3,
S 0SS 058 e N2 LS el el
3 S b Ggn ) o Ul Ul I Sl 5 g
SsS o S 05685 GIAB % 5 (et S IS
PRSI R I JORREE PECRSL GO
c WSl LU )3 5 a2

i e SL el Fnpus LABE
Lereun-e fWasl el e il
RUF e TS T LA
2 djvfu:fﬁ;:{p{;‘)g‘/a'z ( L L)
Fe S8 A E AL i
ZrndlS Zra \lpelais be ol
Er L st TP UG e e £ P Y
u@ 2 d:"'u/'i:«;"J lee F= c/;’.u.l,wﬁg Py
d:l.}}/’i"«;"dlﬁl{/t‘j.,«o.‘aﬁg‘_;féz:{;@/t'&n
K.t én feﬁ-;tgn;w L:«:f;,}zi u"’”/

P tzéeﬁ)/a}d%?‘adbj[’[‘wist)b/



i

252

Lhy B idr - &O/Jmm%/ﬁﬂ
4_ z
éu"‘ fﬁ'rs JﬂMr:«zfd/LV/

3 3
F = Gm(ﬂp) r—z = Gm[M"iJr_
r

3 R} )r?

_GmM, (8.10)
RE
c«}%)h&u’wlr=RE}"ndlﬁ/?i/4‘:uerrw@f/'/1
< (8.10) sl
M.m
F=G—5 (8.11)
E

e g b LW s med
C/J’:LLMLF&W‘LU}]G‘L/}}LJXI(%

_F _GMg
m Ry

(8.12)

V& Pl e s LR (b LE LT gl
eblre el Romgnl e S appl . 75
Ll e m$-e (FLlf ¥ My 3L (8.12)

VSt Tl e S e

U/!%}L{;Uﬂéaé/&) 8.6

(Acceleration Due to Gravity Below and
Avove the Source of Earth)

J/L:‘?c‘;/?élfﬁ’hcgd‘:imofﬁuf”éut
2k e R P LIK e LU 8.8
e L L gmbud Ve sl e ot

e ®erh)

2019-20

I B re tid e e duts
el e e d St S S
I Qe d L e 1L 2 55
44'.&@ 8.7

Hutjé/

- -

S~

Ciai gl Mp CueS) et et OLS (S oS 8.7()6
= 55 a2 @l S d o e 5 (R A5
<5l (Spherically symmentric) (Sl 55k 55,5

-

L U SETr AUAEL S A st
L e Ehybmre Srmedl L
Ll SAIP B olie 1 SIS
f&/gM:«Jéb{P&%f&ié’ﬁﬁéé{. J!
Cidet<r Bodb P S S 0= IS0
e bl S SR s gt s B S 5
fé’,‘._"‘a:a;”(ﬂlo:‘at‘@a}ﬁ/?oz{mgb/?mft’}{,
Gollymedype Uie iy L Uil S

: 9//3(.5»&6/&}

Gm (m,)
2 (8.9)

ed8tid e WSS s
KU IRg &;fd/uﬁiMEu%-Jﬂ M, = %ﬂ R: P

F =



253

58 g Lrdy Lo 3t L8.15) = bl
5wt psL Az -2k Ry).
g Emed B, I ag = § & Fo
(Ry-d) A7 5 6 SN UAUI1-(8.8 () F)
LR~ d) P S Py e AL e
LK Fp S/ Laltrse 74
jugz_fn/’f&wié’é,véég}ué m.2ss
LUt edbic e\ §o /L AL PR, -d)
2BLTL AN L FL 285 e s
Wpy Dped FS S Ld s et ps1 e iS
M,/M, = (R~ df’/R? (8.16)
L AL Bl Sl dfo )i,
c«]&&&ﬁ:}_m
F (d) = GM, m/(Rg— d)* (8.17)
A E LB Mo U
F(d) = G Mgm (Rg - d)/Rg’ (8.18)
g (d) = Fie) m Ao g d LT s

oty

(b)

Bl 3 5 s R ) 25 A 8 51458, 8(0)

cp s S on G5 8l 5 S8 8035 Uisen

2019-20

(a)

8. S sh o o s 8.8 (a)
25 2 e (S OB M S WhiSF(N)

o S (8.5) S sl

GM m
(R + h)?

F(h)= (8.13)
Al F)/m=g APy s L =l

S

F(h) _ GM,
m  (Rp+h)* "’
GM, . ..
{‘;QzR—EL:/ﬂJgguﬁ'}i}f%ﬁwuu

LWL U (8.14) = sl L he<R-<

glh) =

(8.14)

Wit

GM,

m=g(l+h/R;-:)

glh) =

- ) h
LJW’:C:«/V(}EA’*L/OC»%Z: R_<< 1
E

2h

g(h)zg[l——J (8.15)



% 254
< . T . 7 -
3}ﬂgdt’?a—ﬁu~g{,dgﬁ’h{."£5(l/ﬁ _ RE_d_ (1-d/R,)
. /(va‘ " =g R, =g E (8.19)
S w
Wh=mgh+W, (8.21) kaqu’i“ci/d:Jﬂﬁﬁéw

e boiloe Ul A WU
W,,=W(hy) - W(h)

E Mo §F T QL o St =7 s
UA(8.22)= S Lf e A6 5 AL BuTues
T Wh=0/Ut8.21) el s P W, i
m%&wﬁf‘g*&w h=0-8% W(h=0)=W,
‘Lu{)sﬂgét'}éiféuﬁjg_

WA o FS L 3
uﬁéu/;:‘a,l’ﬁ*”mg %}L(J}/’f)&(ﬁufé‘;}
Bifipl e P by e et U1 A -
:Lé‘ﬁn_glﬂff/éuﬁm_«,}%ﬂf{

GM
F= rfm (8.23)

}}z:dﬁ)r/)"aa;{d/u}mro{,{d/uf/’MEubg
LI F (rpr)r=ryer= rlfu:'ug(f/;l-‘g U
LISk L L L rer

(8.22)

Z(8.20)= s~
n GMm
le =L 2 dr
1 1
=~ GM,m (r——r—] (8.24)
2 1

W A0 Ld (8.211= s
GM;m

Wi(r)=- +W,,

2019-20

- (v ﬂ:gmi Q/,Z(HURE) o ‘f’yd;h
ngafg.,agﬂﬂydié!/lafﬁzij‘y&)

c“.wd_n'é‘é&u: lg{)iol}/ﬁlc“. CaroslJ

(Grivitational B’)ygélﬂ;ué%}l. 8.7
Potential Energy)

St E oyt N L3R QI ed = 17
émﬁcww}/ :)w,»wéuw& Kz93tt?
I ddwe sl e ifet ool oific
e by sl =3 s R
e AL WL L P e STk

- d M (Conservative Force) u.’.: ;’.d/ f }A

e et S EF T
STl g E0F A ISl
USSP DA Ll L3 255
U Sl fep Gd ol B Sl
L mg S (56§ e iy b E S0
sl by §5 L s erm i
uﬁwd;//?n.,gz‘lﬁy»mug 4&@48%}1 h e
Ll;:,:{mjrwg/»c;%;‘a/vél{';!hzc—i/
KW, KV L s

%Y =c«}xdy

12



255

Wir)=-42

)
l V21

Al ;

=X
3@

8.9 K&

2

2Gm? {
1

2 ! ] 54le
+—|=-5.
V2 1

Setlr =21/ 233 L

U[r]:—4\/§$

(Escape Speed) /’/U,lf 8.8
e Tt S 2 I b = A AL
u&)%chJw,,g;%ﬂjzug,g/;'iufig_
g S e sz b b o 2 G F QK
P Jp SRS W e ditame O
?Lﬁguﬁ)&'ﬁo)fujéuéf

St Sl izl S 1 ik § Q01
Ji JJ'&}J'JJIf@:‘JdL;?lU/;zéuL-‘g tSou
G Fesurei§mms Ao fiz ey,

B3 TBe g w e Lt bt e ke

2019-20

B2 TWp = Wir)-Wir)-c end Lr>R2
U W (= 0) =W, £ & §6U S T U =il
LU oc dns#oiratiw, L
N W 1S TR T T B
Wy 20 il JW I (8.24) = sL2s1(8.22)
m;L;;!MA:M@JL‘!?/?,EJU’(Z//’JIM:gul./?‘
PRSI

.,{ngupgf;/sLu?}JJ"’fj;LLﬂ
2T tiee S A 5P G0T B
S SL A ATl i e
sl sl L3 L, B S
cUind e myaim S WL fe BIE
S AL L Gndiend?

G . z
V=- @(U=0/’:rr —>0(7/'/')

AT B e IS = ey

ce AT sl Ui L
1§ (Superposition Principle) Js1Z L&
e

-~
3

£1g151§4 Url L d‘/LUlé‘bSBJU"
S Lt e s SIS U g o n
EAOE IS NI,

u@urbd/&/i—‘ﬁlfw‘z{lgkf:«:fm’éuw‘ﬁ
V21 /5U%Lbdj»lJ.EG/L'Z(S.Q()&U.‘?{J)-Q?&%
éJ’UZGﬁﬁ}JLbdzu



g

256

(V)ma=11.2 km /ser ) ed G SRy 1lg
e 3 rbrtd e P

e i/J;:lg//g L JE16 (8.32)= lsl+
,%’/55&}%)LJIEgUQ{,-Q‘7£/f:4£L@
- Pidirpnle U x '4445/&}'
2.3 km/sit b d L il ulgs F el i
e B e e (Vo e
winokie S EUse B AN EL e
bt S

L bamsimedyE RE Il n8.4 s 4
SELS Lot £t pute JP UL
Lo/ F6IUs S U 6ROIAL 8. 100F$.
J/Kézfmci/Jo/LchM-‘é‘f
< U bar SPSLn S S elory
esp Qb EvIE g Sk,
ém-fé/&-/a/vm‘—fféfb

il
YA N o
W x Y <
< r CIR >
8.10 )&

‘Jt?u"QJG/».,"G‘%LU,/U)»{JL@{ ol
4(8.10%)N£J&,«;_ u.’f'd//’/"guf}u&b/d;l.»
- ug&));//?/;bﬂg/uuﬁuf}u)»uw 4"_,23; ]

?% ON = r/'

2019-20

-u@&b'?&fﬂf@;{l{ﬂﬂ‘aiﬂg
2

mvV;
E () =W, + —
2

(8.26)
46/}J(h+RE)a,}’}é: uﬁ/iaﬁugf&ﬂ
:fét'?émuﬁ/w?’ug&gnggadtgvﬁ

E(h+R ]—lmvz—GmME +W,
=™ T hary W (8.27)

LI JJL‘!?.La/ﬁJA KU RsU

LI AU (8.2711(8.26) sl (F b
mv;? _ GmM, me

2 (h+R,) 2

(8.27)

ﬁ%/'ﬁf&u‘gubu(ig u:/l;uﬁ eyl
S-S A e e (S
RIS e B F 2 L

mv? ~ GmM, >0 (8.29)
2 (h+R,)

L(8.29) bz $vr s 13 £ A S,
SRV CEN Yy T 0
e Ikt L Ll Fnd

St
2™ (s "y R
e JEF e S e Udtig S/
G h=0
(Vi) = % (8.31)

. g=GMy /| RY 1 Z "

(‘/' )luin = \IIQQRE

(8.32)



257

m-c,u;27.3,9,d/,;§.d;ug/’}uwfzc‘-uy&s
F e 1957 S F e tsbim 5 e Sl P
G L MW o § §58 5I0H
AN S e b -t X e 58
e U I U B s

= /(/4’: e e I d//b}’/uy L,{)' ..g('z
e Bodbt iR UG Ut L L P Sm R h)
Dpknd Lngtic Jeduvaedfotdim
Sl udne e iz

2

m.V
F(2Jp)= R, +1) 8:33)

e &n J’ila,gj/}Z: c«}uﬁ/d)l. =98 }'//,:

Z+ﬁ

oG o
(8.34)41(8.33) = hilr—c e § L IMpULE

(2l AL

V= ug; nf’il} (8.35)

(8.35) wv-fw (fv/? by hl A U
JnVJLp/?h=O:_

V? (h=0) = GM/R; = gR.; (8.36)

. GM! . o
Vidas-e S8 =50 AUl

£

L Tea S Eman(Rerh) AL Jovaskd 3

BTN d/» K

_27(R; +h) 27(R; +h)*"?

v JGM,

T (8.37)

2019-20

GMm 4GMm
r (6R-1)?

(6R - 1P = 422
6R -1 = +2r
r=2R|-6R

e e e r=—6rEE S
S 36 = Jp G314 ON =1 = 2R AU
ISl S aMed LTE 1 b G s

der i K;gﬁf M S 36

1 2 GMm 4GMm
E,=—muv
2 R 5R

NI &la ?/’L{:']é/"dg{Nﬁ&ﬁ

e G Akt e
~GMm 4GMm
2R 4R

Sl il adduide

1, GM 4GM GM GM

EN=

— U
2 R 5R 2R R
L
2_2GM 4_1]
R 5 2
3G M\"/?
b
(51‘?}

jﬂkoJ@@g{ﬁNJ/‘a,okJ‘L/ﬁutﬁ.
- JM'J:/V‘JLV;‘L t"/gLZLMD/dJLﬂth.a% gfg‘L 8}4
_q.f‘c/:_)“ich/;/)bc‘:yugﬂ{wﬂ/Pgko'

(Earth Satellites) u?&)&) 8.9
Ju!_ugL/J)’;/CCuﬁmugrwm_/y&sdb
Sl Ulee L 7S Uns /L iz
S pel S L un IS 6L ML =
BBt 18 e b el IL



258

an® r®
G T
4x(3.14)* x(9.4)% x10

 6.67x10" (459 x 60)?

m

18

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

m

=6.48x 10*° kg
c&)d}@nﬂéﬂ)t&lKu)t?;/:"ék!(ii)
_gELST,

2 3
T _ Rus
2= 3
Tz Rgs
Gy I Rgg sl $99 d.lfw J Gy 6 /" Ry s\

_LLd/})&L/‘J)J

3
3 F
m R3
ES

T, =(1.52)°"% x 365

684 =)
f/@/@){ﬁ)&./}l.@/‘}/w‘L&gJL/jju%
sl dL el L e Sk Pl Ul
b/a=0.99986 - §UsF Isd

Ut Lk s Bl T3 8.6 Ji 4
= L JEIR =6.37x10mg = 9.81 ms?
¥ il L 4o 15IR=3.84x1C me(ss d/,oy
Myl S 258 UR A s_ 27,35

i

& 8.12 el Sl e

2019-20

e lala sl £ g/ IR JVL(8.25) < lals
1B Uy (8.37)

T =k (R, + h)® (8.38)

ZubhmL )&fué-‘gk = 4n2/GM_U\7

JW!utd//Juuy&bfé UILE Fduss
L Lt fSene Ozl ifie Ox
U18.38 e blr)-c (F L Ut Ft 4 LR, S h
UG -e b T TL £ o it
T, =27R; /9 (8.39)

R, =6400km s/g=9.8ms2J_% 74 01 Ry Alg/l

6.4x10°
T, =2x > =22
0= T gg S

el e85 P2
] o

J,ﬁgmw}rtzigﬁug;tg»zié/uy 8.5 Jlis J
Cid Gl e 239 B 7 § AR U
- e dS bk o 9.4x103knS
U AL Tr ol S5 S22 i)
L oMb s Gl &I b
Gubhes S o 5285 d

e

§ Gl dsbadStor U (8.38) s () 1 s
/?d._/’/LMm&“/




259

el @lee 31 Lo 8,38 blsT
_d/ngb/?,f/l.bgiu"tu’luﬁj

JuiJ,gjg,z_nL/Jkut/qu 8.10
(Energy. of An Orbiting Satellite)
.:J/]cJ.l'gvufjud/’bugcJW'L(SBS):A;V

G838 (e st
K.E = %m v?

_ GmM,
2(R, +h)

L tie A Qi sn e ol
S A 303, 8mRem = 7

_GmM,
(Re +h)

Joriee FsAL Q072 e 2380987
& e A0S re sl S Se
Seik

(8.42)

(8.40)

(8.41)

GmM,
2(R; +h)

de3fe b &l ST
= erb &GS IS s A a e §
e Fed
UL U It e el u‘;t /2
J/ud/’b_ gt J"/L}'J,g KL /::LQVQP.E/;!K.E
YT SN Pl NSNS Y IRV 100,
SeISNS g & oy AUt & iy o Fosti
it ee Qe P FFINE T pol

E=K.E+PE=-

P S IUIL Ul sy Summnid Ll
_

2019-20

R?
Mg = QGL

( \2
9.81x(6.37x10°)
- 6.67x10"
= 5.97x10**kg

el ) U)}L?Lﬁ.:éﬁﬂ{c‘;uy&)'ugguof)}k

(u:’g(s.ss

2 _ AR

47°R5
M =
Eer?
4x3.14%x3.14x(3.84)° x10**
C6.67x10 " x(27.3x24 x 60 x 60

)2
=6.02x10%* kg

cu}’e}ui»%ﬁ‘aﬁf'{u‘fal%uﬁ Ul
—etrJoctzgfil P

FE ISR JEL(8.38) sl 8.7 Jisa
3.84x105 kme— uﬁug,@.p‘éﬁwuﬁ
é(}’”(Uﬁuj))u)gdbbd:gﬂ_éa/?d/u

_‘L[}'ZLJ e

k=1013s2 m3
A 1
=10—13[
(24 x 60 x 60)>

11 (1/1000)° km®

=1.33x10'* d2 km3

§il s /U165 3 6 Sksl(8.38) = bls
/»&Bb

T2 = (1.33 x 10'% (3.84 x105)°
T=27.3d

dutﬂ/}ﬁ.ﬁﬂj {uﬁb‘ﬂ[(REHﬂ/ﬁ’fgﬂé



el

260

gmRg  9.81x400x6.37 x10°
8 8

$e QoL AR s Je Tt 057
AK =K.~ K = -3.13x109J

A doddwut Suifd euts AL S

AE = =3.13x10%J

_;‘wéuﬁjug,& 5355 400 kg8.8 s
SRS SN gL B idIR
6’{4 Z é_/f”’u:/u d//bLU};..iﬂjélRE
S NI AN A DI R N AT,

v‘f/uﬁpf

G il f o e
AV = V-V, =-6.25x10"J G My m
B R,
L/y(};}ﬁﬂdﬂ'(/@ 8.11 ST
E,—— GME m
(Geostationary And Polar Satellites) ST 8R,
. ) AE =E,- E,
04,58 TU .37 S b § (adjusy GMem (G Mg mRs
~ 8Rg | RZ ) 8

Ot ure & AL (U e P om b AL S Euden s 1075
Ué/uuy&ségf‘j’mu:éu,}£9;£1980‘dvv1KugjKéuu“.fufﬂt)ug%éué.ufzqr
KU B3 WSt DM P TE Qs S1980 1 K S Gt d s L 2
ST T QoS Hie sl Lo el Wbtk (UF i Bt nAuidia
SFvnle oty c L hisp Pl £t ol 35 J}wauﬂjwmuyuf sul-be Vg ST
w"_énuf1982:«m/:'d/ﬂ/’j/?£u:/§«g§5£ b (NSATe R ) el e i 35
JéUéi/y‘j:’/!r/'G'/vuﬁ)/d;lJlJﬁQOOlLUU”}M‘y@UL’p!Kugﬁ’(éugufu@ﬂd/uyy&)'ég
by /L/“J:@ui 1984-% - ué/(GSAT-I)uL, ufs &Mr &gj".,g'g V2ol étg J;u;wu
(fyu/?/u(ISRO)ﬁy’%T@/uu:“iuﬁ')(f’“&f“;éu&&mm_énd"w?‘j&}J&)uéUé&mm
e it JE100km = §F2e (SHAR) B 162 AU Ut e o il oy 53 e
;gt’ﬂf/dﬁkfwéig}?&w}_u*/ijjléu&.+c§!,%} Lo\ T (NRSA) S H Lyt 7

_‘a(PRL)df/,Wu@ﬂ.Jﬂjg”U:

2019-20



261

S

uﬁ;é/d’u/fum‘gmgp/u:’"{,té FAALE
flgf’f/?,l,zu}z: OV v @%ﬁu uﬁ,});'zi
/;!gUJl}f‘&bado/y&;‘u.‘ﬂf’ﬁvguy&}INSAT

bl LSS
DA

N

P - .
ES

o 35 0kl s bl e i ol 3 il 811
S ol (k3 _or (2> S5 ol (501 5
Gr 23485 S35 o s S S 93 e s

S5 sy Ny S A ST
eb 811 ok 3 Pl 45606
JE coad 50(h =500 = 800 km) Sy -
It et S P e
S KU1 e GBS e G F
e AT 5Lt ki e w1004 P
#500-800L Fpsle ZHAE I S5 oo
LSt o AUy e 2
Pt b LKLy 555 0A

2019-20

7wt (equatorial) (IS -2y
B S IE AL & ieasudul die
w-?LT)ﬁuﬁ:)uJ L«,:/?éﬁf s il fm.u.é

e tvinsl i B Ry <76 Ryl L

1/3
TEGME]

2

Rp +h= [ (8.43)

47

b Fo § 4 = 35800 km Sv T=24 241
St L $3E 0 PS03l B Ry 2
I F e breT= 24%4,’-£J@ﬂ:‘_mufi/ RS
Ule GHe Snms1 St By e bt 2l
SR TE o ol $5p e tid
Jl,:,ujl/?,ug;utjcuJ&%ﬁwfuuy&séc/
Wi ere Je1Z U gloe bl GIF
_ugZ_nJ"la
(Electromegnetic / s el < (P
sinli e (Frequency) w4 o oLl 1 €7 Wave)
el Lt Bk dn 5 e it
W %e b F10Mhz e 2Mhzoa? §Us gy £ ls
Ao deTun Ve 35T, d e fe
S FeSFe LS ey dh 8 E b
2o\ L (curvature)I B & el S5z
e tetrdon et Syl e s
e BUAL S bt Ut KU TS Ui
uyu";t(/l?.,g_tﬁgguﬁj‘b/;gi(mne of Sight)



g

262

Zg U 28t S UinLsitioe 7
Wle 3n g QUi L g S S7dl
_Jn/’a@;/&;i};w?,@jﬂq@Jg,u,}
JIEx Foiuntle  In ol LSz o1
LIS dnptune Je 3Tz da L
& s

SIpE s b5t 3L s
M LUl FP S ine S
UAS S Syt T p b s dse e
St LT etie S AL e
Aol e ns SHSUN
£l_,>.‘¢@nuiwd;f4¢_mf‘&{j;h-@/uﬁ;
Ll e (it et P
«‘LJ/QM;JJ'{!Q Stz s

obfs e e (2 Ut Aty AN ET
Sz fS et Qi e S (F
S o258 e $3L LTIt 2 il
Vel ety TS S e sty f

_L;":Jncf,mW&K

(Weightlessness) (}J}é_ 8.12
r"‘f—%-c‘-&%/u"uﬁic—u"%&}wubgzlwg
u:;f{qréfuﬁu;;w%r?_ng;z%iﬂfuﬁj
=/ ﬁfl:‘c‘- &@4 Wil MLQ S eI
ﬁ)l}/l;&lf(l,z?nfuu‘fupdwu‘ﬁ-ug/uﬁu;ﬁ
AUk a5 e (er2) B
Lfeidse il b e /o

T S RIS AT
e g §Ss S Sy 615S L,

oo
£ u’l(ué STy ;u;fmg J;|m18b/?d/u rcg/ﬁ;_fgfbat't’éduiﬁﬂingf%)wcf}i -1

F=G

-c‘-(}nd:'gzﬂ/ﬁu(:«} uw/umub

mym,

2

r

e (#6.672x 107! N nP kg 230 e - P0G Ul

LOWIAd 2 tgt/?)vg}‘j’u{‘./suféo/ mesr s S3M,, M,
...... M, e 36 L FTNSEE S g S Y16 s

edmerd Lrotuid M, M,

...... MuESEA 2

n

S e G e T Sl el Sl St gt o Fos e Fo 2 3OS,
WAL 8 P i Fe 3. S

2019-20



263 S

[y = ] A0 5 3 ccammen +F,,:iﬁ
~e b s wEul
fuga“_tzuit?i:f/d/yi)é{ -3
-‘4Lw51,42&{1.,gu{-_uﬁuéuuuu@/mlugL/.:f;u:uuuu""t;/l,&/ (a)

u/:’/ﬁ‘-:}g:ﬁ:’bJL:-ca‘.V/&ﬁ/d}b‘dﬁ&}j}d}Vfﬁﬂtffj;zg«(f(cajf (b)
_‘LJﬂl‘igu(:f];.l,v(jpi)'}ﬂ.‘agna}d}'}a}%ﬂdbi{.;/&«

_c;_t'n../t;&‘»(ﬁ /uf.wéjuu"“tziw d’/%»d/uc’:;/’l,«u/ (©)

e t‘ﬁ:f’/df RO /:”uwﬁu' 131 35 K;/.l:«‘az/'/ PSS AL sy

T2 < 4 R’
G M,

ar Ufﬂ:{Rﬁ‘.‘a 8}?;}1’;',«6/’!;@,}5_5'}'::—@/”’/ d/u;/.l,»}u.l,)‘.ta b“—f{,{d/@/}"%utﬁ’,
Gl I tEnd & U P s

g CVtLl;Lm,;%Lf’fj:L -4

e Tt (@)

G M,

h) =
& (R +hy’

< G Ms [J_Qh] (L h<<Rr)

2 RE

E

G M, . [, 2h
¢ H‘O)_R—f: Uiz yl”)_y(O)[l-R]

E
Wifdecti o

G M, d)_ d
g(d) = =2 (J-R} 9(0)[1 R]

E N B

E

81)/?6/»&;;/:ng-‘aC}:lgl;rJ/":’U‘@F;J@étl?u’(éu"-ta&;fc«}&@ugc«}u%ﬂ -5

2019-20



e 264

FQQJUJJ&&B)LJ};:‘U}»

o G mom,
r

SuriaFL sSSP B L e lia Qerp2 i vy (r — o) 2 2 PEGINL ron
L W1 e T Lot S bl Uy sfi e 32 e e G £ G G

—e s
L3t SIS 6 SF e S S S L e Moss ke mtpBLe s 6
3%8@0};@{/55sz5
Ezlmvz—GMm

P PN AU PR M BT 155 3, s SIS FE
&L"?JJ(WJ‘LM >> nw'c%y//’:.ibb()‘éf(:a;{muf/ud/’biﬁﬂaJ%'Z:M&.,»{/%' -7

GMm
2a

u"“t.gfém&.}uuﬁ&rwglﬁ‘(wigu’ff.&wxi(S)ﬁugan.,ts“«‘l&ﬁvd/gw‘uw
at Snef 509 s §re e G §B0IL Lo

_GMm
24
GMm

a

K

V=

ce e Clits -8
v, = 26 M, =J29R;

R,

-« 11.2km s’lgugd/u’bﬂ
mﬁm%;}‘a(‘f!yggémfeld,fuﬁf:“{f:‘;fméu’w_fuﬁg&?@fub{ﬁ/}&m -9
i Ep oL P o e S PN
i;fu’ﬁu’%ﬁ’{:ﬁ/’-d@}‘a}gj%)l.dbf/vﬂéo/}?c‘a/ﬂégjfd;“/ulfu/:u'ém -10
o Edosl o f;,}d!5£4;l£¢./5_+ &nd}’d/ﬂ}zig fo}dl;£4o/5?+/}!
_ugéq@,{zééa}?ﬁu’l_?j)_taén
/ud/’u{i/élmgogdwd/4.22 x 10* @/”},ﬂ}éuﬁJ(Jf}:ﬁ,ﬁu’)!)up&;uﬁ!(’&ﬁ _11
-%V/@fdﬁ

2019-20



265

[6.67 x 107 .BVJ‘“{;;L
_GMm RIS
o #F
(220)
Gr]ll i - P Sl
() 0

-t Gudeg A ey St N PSS IS G ST
2Bl (@)

difef )

S 7

S L 368 et L PGy el it S 36 s St S e ke St
el LSS L

LL uuyu”fLuuuud/’bKS-,ﬁPTz = IgR?Jﬁ[u:’g(s.n.wu] uib“g/fci/;"f
Sl el $ ot G5l S et G oL U B SU-a b UL
-1(8.:38) = hlole

I e IS b e e, £ e s 3l un &5
e TP IS U d s St

e CE UGS 5.3 15 e b e e linl iy Gumre e rn

Gm m,

v=_Smim e
r
e B FIl Tl e e A B

Voo Gm, m,
-

S B AL I St 057 s e Ul e I
-&nuﬁif“ia—b’«@'lé.ﬁpu’lo;’.fj{j)hféjict;@/’u(? L‘;"Z:,ﬁ:"d/.@l

2019-20

-1

-2

-4

-5




e art§ e GRS dre i ) SIS SiE s 6
USSP P T R S AN ER O = A EW NS Y87 ZH o)
-+3MU& desf

SUIFBAL L (6) 6 T e3P bbb blae mgh = s S sASUIFT 7
e GPLGL5 A

iuy‘z:érw’/iﬁ‘idf%)@gf/fcauj&/}/:‘jgéac«;"df/a}%ﬂ&yﬂiamugﬁ -8
15 Che L L FIEG S S Pt DL sl d S L i S
_LQJna}dF}gj. u’!;,;’::um}é//?}r/iJ'%fd/()‘fzﬁ‘a&nui!a}f

(KKJLA’“ALu??@mﬂ&dﬁ&w;&()ﬂbbaJn/'w@}u@;;n'u’fmédfd:%/ -9
L/‘lﬁwufz}wﬁc;J’U%bi/vgu'u/z:u"’%'c;(L?.’g/»éﬂﬁ/;@c‘%.u?u(gL“/
B S Ui e (Shield)

f/‘
S I26 3k -8
Vot 2 S e ie U3 30 5,012 (Conductonl S E A b 5T (@)
LEe 1L FFVOE G i 3 2o SEml SIS s T
S il
AL SIS F 6ot Bl A S SN s ()
?Kz_lgnuwgf%’}tclfg_&cw E Iy e 7 KT e S 1
fiuj/g.;u’?q/jtfégiuﬁ{;}L?réxlg,wggﬁ%ﬁ%éajquﬁj_jﬁ ©
Aty EESEIS e oL st FE e otie FSne S e
S mbie IS 2Lt 3157060 Sr
E_EWHBE 8.2
e ey AL 2 n (U st r EFESL (@)
(b1 K&C@L{fuﬁ))-g_tff/wjvé'&z&‘//Cyfu’,Lnu&%Lu%;L (b)

2019-20

266




267

-L“nu.'.’éﬁf'%a{JK/&JJdﬁJCMUULn%gLJ‘@B)L (9

,Llif.émg (r, — rIU}"/Gq’J_L J)Lb'}yL(jb';gfbl’i}u(:dqurlAl T, c;/'//iu:/ (d)

1 1

-4@&//}(/»}},]4;—GMm{g - HJ

B A GMBTIIEN L e S 7 ok el i 3 L B ol -85
@/yoJJJ%fuj/uE‘L¢}£4.22x102/:3J43K/u»"¢u}1.769/;;611,&”9&5.,@&‘)‘} -8.4
-‘a/.l/.giyq;/%vgg;{}mé
461,)JJV@%O,OOO:?}MUU/V@_%&/&Quut“/z.4x1011u’%méu"/' 285
_CL‘_JL’JJ}; 105/3(;;(}'1??;@::5;@&:/’%;/{_94‘;
:“é.,l'}'lw;l}g _8.6
e FE AN IS e b3 S B o5 9 30 ()
Ao Q0IEL L &8 e 1N Lt s3SI )
Knd L F Qb e dDEensit Lo FL e e

_‘L&}’Z(/ u&)a(jt';
eGPy e Sty 87
bl =l Ulz BT (b) 1244 @

-éé“/“vg'ﬁ‘g-'?rrféf;c’éu%gél{"u(fd' (d) {c/u(éf{ (©)
J"(gu;;(a)JGJC'/JUJU:/u;/{"l,f.%&//db}’u:/uft’q%d’}'i@;/ut‘/ﬂ*:é[ -8.8
sarg T fecil o e G PG (@ 80587 (@) = Zitee G (o) S dlsts (b)

SN PSS ek S

G U Sl st -89
S ST ) e () brbeg (b)) krElz  (a)
_EF e fellning s 28115 118.10 L o

8.12 Jﬁ)ﬁfnut’ﬁgu‘é/ffw‘faﬁu%;gf/é(yKdid,/.w)ﬁfdﬂﬁ -8.10
(i) «(idi) (c) i (b) «(i) (a)(ﬁg

2019-20



Y 268

8.12 JS

(i) «<() djﬁ/:lg.gzjéjw/wd/a}uiyd}h/vPEd/gﬁ’ufuﬁdlr‘ﬂgéu -8.11

(iv) g «(iii) (f) <(e)

?Jn}‘a;’.uw&:l.dbi/? M//?dwf:_}‘}i e Vb AS e Ll e o _8.12
) L o s s £r_6 x 107 kg = =d i x 10° kg = =d§ tur

(1.5 x 10''m F s

SIS bt K3 AL G L 8L keSS GL AT AT T 813
ce 8o FKedStm e 1.5 x 10°%km B

S turdc 1.5 0x 1o8km¢5wJdﬁjgejyﬁ_9u’29.5KJv£uﬁjrdvKJ’J _8.14

?‘L/})(f}/

e O SIS T B S e Lt e 63 N wiskt sy CL o 815
?Jnu;&z;’.f%)hdbé’g%ﬁ

SAESL T 250 N45/&%;’@),K&&éfﬁ:’;n&hﬁ(&@ﬁ@%/@ﬁj _8.16
NLIEI AR

J’/%LL;’:J:U{,J:J-‘LU@Q'Jg/?dJ}fLJ&JS kms 1< '/J/&i/d/dﬁj_s.17

kg 28 6.4 x 10°m B idbslK4i6.0 x 10**kg :«,{Jdﬁj?‘at’kg/u@/cuﬁ)

2019-20



269

- G=6.67 x10"' N n’

[}Kc R bl Kgfcd.lgdiﬁ.ccu“'/‘/)u{‘a 11.2km slﬂ/u.l'gd/dfv.cﬁ/?(f;i/d/uﬁ}_s.ls

~~éjMWY&K}”JQ)J?L}A@A’?J}?@O&Ju’i/?d/»
7|£Jyd;téuﬁj-§_gjfdi;b{3g;iJ4oo kmcfufwutJl}!éuﬁjuyuﬁ;‘éi/-s.m
e d k5200 kg = edle i d5te b O S 8eiFL L6 pde i e

G=6.67x1011 Nm?kg? 6.4 x 106 m; = S _adE 6.0 x10?* kg =

10° km ubfe-qr‘gﬂéépuﬁwmud/p& Al sind (= 2 x 1000 kg) c,/f -8.20
100 ke Bsdbe b [l S e JeUh-ur JE bl i F e S dupgsmd
_(é/JL»”va/ﬁ()’”J &) e S st Lu@mf_,zfat_‘a

é//vu’/»d/l.Omr*_g/»..«gf‘ao.IOIryjﬂmIOOkgpz{d/ug/;‘g‘/’/djlwf»/?%‘?'u/-&ZI
U2 GEE 8 e it FT B L slniwd fp Ll oS
& e FUmIu e st

JEF L
SIAIE G 38436,000km b Fe LSt b 369 e by k1 ST e 822
St (el A ) e L AL gL o5 S0

6400 km= H_id 6.0 x 10%kg = =d

_‘Lg//ﬁfadlg‘ﬂ?& 1.2 revee k7 L 12km Jedza b 250 = S o -8.23
Lt d i bl ke bltliogr e bt St L e il LA
?K‘a/%juémg%éu%;uﬁéf u%u“wu,féw-(ggégﬁwrwdi»u;

_(2x 100kg ==l tur)

Jfﬁw{'?/@lﬂﬁ}:LLJ?@,:JLB&@JJ/&W?&Zgwf’-ba'n%é/éﬂg/-8.24

-l e

(3395 ki s B3I 56,4 x 108 kg = LS5 2x10° kg = d§ Lur 1000 kg = e

G=6.67x1011 N mPkg 212,28 x10° km B sIK L

2019-20



$ & 803 Qe oon L PSSl bt iorfe Jo § 2 kms ! =8t 825
_(ngjﬁ)‘j.(ci/d/é/:.bﬂ/%LLTJ:U/??J/}:‘L(jlgndt'acgﬁd/&'/dw
-G=6.67%10" Nmkg? =J &, 6.4x10% ke

2019-20

270




	Ch08 (a)
	Ch08 (b)

