
3lruI.I

sar 3rqrq x- 3ntr frs4 f6:

> anE *'i -.fi qs 1as]q ffi E.n, +{q-<a +t 'j.fll
ii{ -F.* qfrrf,s]1,r ar {l t I

err6rvrrirrl-gEdr6sli + qstr dq ffii. {d6.ii qd fu i7
ql orrqwi,n roi t r

ffi(3rr6rYriTr)-
. srErr[in iffi sr g6 qr,I t, fqqq EqRr Vd, Id, nE

qzi 3cr6 s{rA t I

. qr+rvFimii z qrsi.ifrr6(ttr

eaivr qi iflq, fl flgi q ard ,Irq t6'i "i i'l 6l
Srirfa+ ftqft & qit h qr siFi r

qfr{{l (lntroduction)

Tq1 + qTn *{ i{€i Er+< 3lrsm 6l '{dic'6rt tr i{s&
ri iaq*wngt+or cmnT'i'n elE3q+{T€d<rffi 6 qt
trm, errawi.n &:m< sjl6t sfiqfdn 5q El ffii.c6rdIdl t I

qrdE a fib

qEis d Tql, \'R ful q ers(fi ffi, q{rffi rflYl,

Ew r+nr arf< =j++t (iit fr+cff t r

Fc sIIc-dI{ cr {dG n< fl 1rd6{ 3inftcr ii dl$ {T1

dlii * fuq 6{i i I T€iE 61 f{{nmfl +1 6q{ 6.rT

SfYrd i rsqi 3{{frrT4 '{rfl8irlr(* 3ft r&+ 3n6rcFi'n

srccl frflt 6l fTqist t r Ecfil q{ fi qfi am t I 6q s6
q{q ii Iq] t 6frE 6000 ff,di fta sfit t I a s'i qf
3 6nri r t {dFrd t f;{a firq1i qr slrfiIwi, rs-6i t t

w qd airdi t fd]v wra t *< qa eitt T( d q+
qrfrtr

6 s{i ritdd 3t{ qE+ta
{+< q{a +m
' 3rtan iter'
art al <qp t L

. rqrn xmnri'n ar *rs r ore r€Rr q{ t r

o {q rqrn rrmnFi'n 'ir !F arn t tal jir{rqrjfl + 6r +l
vt-rr oa i ::.s { zs +ft ad ot qqq 'r'ro i r

. dr6llFi'n qI qr{R *Flar6n tdr t I

qrrd a ftts

qFi-r+F sr6rrFiln qf r5rrJqt 3irfh 6r 'iir6 + tnqi'

1m #rrn arf"m er<r | *r r{+ sFi }ir 6g qfriar+F

'pr.i d.t *r s"c T3 -q 3fi, q{r dP rfr qffi'F
;Ger

I

EEis afi + ffid++ais 61 flh i niif'r' i{Ei+ *r
+{ qFi c iq!{fnn tc;qr sI q{-it t-

t. {dTffi/faq *a F6iir ftqr x{eII fqein
s. sidr-ddqclr riie tueia

l
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r. qsf{sta,ifur &r fuqrd-
. Yfdcr{d-qd ata (+fucq) rtj qr@I nfrcrafi

rrdz in< r

o gq fu<ia * 3t-fm a-Aie ql gertr qre i drrqrr
rs 3r.4 s{ ( ts f{tflfi q{) qro qi q<d qe
fsyrrd qffiqs i qr*,fs6 *.<R firstc i gi,
ffii Tq qr qqlli st targ,tr 6, kcl aq| -rqri
t{iftd E-fr'g 3r-flfrr6 d-E nfi (tooo t6.f./
++rs) + qlq trisr d i{q( ,ri r Frw}e *
a-srd sc{rd fi yn-dmr 61yi6-ql cKq d Tfr 3i-{
i{sirz t Fr+'d rrfld + qT{ t snffr.Er + ot
qi nqr nri * i{qirz A ii-$i q(Id t ,-iii 6r
frqf'l E:n I

arl ot fia-a [li 11;1s Cycte of Sra6)

nlt of wfr-:qmRFiT + yfi n E{is d f{sqF fri +
is cqrt{d €tt t G cts{ TF€ls{q + 6l{.r E{+ *-q d
{nr61q ridc-r {F d qr t 3rt{ Erastqn + f,faqq d q-{d+

61yffi'cr yiq a qd ttgs 3{{{qr i {€ nEr fi qrfl tta6
nm s{ tutdd n x-q{A Es 5q ai, w< ori S r i fhiftrei
f{q-qt-
r um ftufr-rwqrrq-qq FFS dir + +q C aqftafd

6rtqld{ {qrR tt qfl t, tt 5s6t srd lrfl qi qm t -
ela rr 6t d qtdt t t Td (d dt TEr{{qI 6r rqq depr t I

ti m 6 erd sr,ra 6rdrt t r

. Efr{ ftqfr-{cr+{-qe ni * }< q sqto]n
fffr4q 6r& t 3ff{ 6rdr .{rff Fqr{ +d-dt6r C qftqidn

rri o,ror t, re* roqsq 
"n 

d frq ffiz t t fqi
grcttar 66i t r

. Tffiqfr-f+dsrqr-qfi dt 6r rqcn L4 Ms ( Ms
q{ ot raqn B) i 6q ffi t ii {d :{Tt iftr+tq Eii
gt+I Sa sr{r i {fi qrdr t I

. ?|fdfuled-6tdrsrF{-yin slttr aBr ils{ 6rf,r stqr
d efirsfrn El qrdr t r

qr<r<q el fib

r.c vs ri<*s{ Scr tfr t gq dqr+Er6{ fli 3iiift-6
agtrkcfr€r

qqq ftIfr-(Brrck Hotsy-fr{r +1 3rft'q 3rq{e.ir t.
cfr tfli nt qt racTr f-d + rqqn t fiq.tq t :tirrfi Ei

t ssq 3ris nrrq+{r-fi q.{q qfea rifr t w q.< itn t
3ft iifwtrs Bqr dlfl qrdr t Eq-sit nqrdr (sd :r{€)
tf{ qirrfitratfsffi rfr rq{dTd't6y6Rr s+l
Tq{i (Tdrftd) Tfi tdr r lsfdq +fi drd 6} T€rd: Td
tqr qr g+at t

qrd@ A fa

. d+ rro er sdcm yfrcr<r 3riF$1 dfrr61ffi
qn +fi{ (1967) i f6ql tn I

. qd'qrr C +s' E}d sl qtsi-r i t€l sr qfdr i t

. +6;rd i ir 6l chcr{, rrc ii+€.r 6r,l kqurqr
qL

3rq c@{rt nq
. qre at ffinfl-a qlr 1saro4"r * anq vrwr vw oG

tr
. nn ffi q rda a+ t <Jf+;++r r+m rq r+

fafrra rr*a am1 aq i trrr v6-+n B r

. rrit { at roi 6q rd< nA E, qI€s t tql yd q1ft *
6Rq ri n-d-d +dr t I

. mil i' vi+r cr ge a,rqn;l{ gc-trdr Era+d{ * ,isn t r

. torrq ccnc{ fi,ft +iT tr
lit{ Itsd-td d.n ss+ IFdq tt{ t !ft-6qr 6{i qra rE
scr6, qsi{. T€riiE + qt6 air qh<d 6dA d r

qd (sun)

r g{ n i* <t{.<o or q+-<rm t r]:+ m{I t r

. q6 n'n t{ii 6r q6 3{ejn,r{ ier t, n Ttaisd 6 +c i
furctr

. llr+1 E rfr T.rq'r a.6 sr.s s{ (frtdqr qt) 
Ed d ,n r

. g{ Bi Fqi 6r drd os+ *n i 6trw q{rrgeii ar
rfHq qeTr A(I dfufi d {adrfl t I orqi( gd q1 Fqt
TFr+tq {-r+r ERr rir:r frd t I

rTFr+tq qfutrcroii si' <I q?ii i qia vI T{fl t_
r. {Fr+tq Eris<-sq fl\fFqr q q6 qfi rrnr6 2 cr 2

i 3frr6 ii'A rfirqi t {.dr t r

2. llffrdq Fdq{-gq o{qtrqr i a d} afrr6 3itqs {
Iidfo'd iif6{ \'d qrn n6r6 qr io,tq aG t r

. vd + iii ii rciiq( qfff rq itctq 3E{q1 I AA t r



q4 6r {qlqtfi dffi
Errgifi
Atuqq
.Fiiffiqr

rE^nqr

fqfu6r
ffiftrqq

rf,q {gF

{Eis 9

q,j or .r+rrc lle r t qcf6 !d 61 di{d.rrq s.s2

61 $ sc ffiqr Enr qrqeq6 t ffinTqdd' t rq6i Eq
gdritaico*erdi €q{iq nE? r

+t ss"r, {qqn {qtf6d tTj il {i{'i-d;
q{ ot reml: " r

Ia.3rfffi t r

rr t .i,!81+ ta{fi t 3,33,000

d ir6r 2.1: dtr (solar syst€m) d Efr b
ffiiil

Md cfaqrd@

nq-r Lii trz-z
! rrc aid

lTd 2.r, €t{co-sd

r. qr.iq
2. nl3{il l?E ,iidqn27.14,4

0.407.

0.16%

0.0s8%

4.096%

0.099%

0.076qo

0.040%

0.001%

'100.0

n=r qi iti

6IIIZ

q{ slR,Id + qtq 61 +sn {i} ia.es 6ts ffi t:iqi(
ri 1so , 106 ffi. + fu62 qra qt srdl t I

S i 1d r+ r+rvr Sial C 8 fu{. 22 t+w (so2

++rs) sr sqs d'rdt t I

aIE (Planets)

n q'i t iI6d eq i n {4 ql ,ri{*q 4rd t
r;i il 31,IrT q+Er Etdr slqi( a q4 + rsTa t d
vofttltlt?esql
qqfiA t) r

6{A i | (A 3rrfl{qF AA Es f

q{+tusdi i s m?

Ers

' ':6
*

o
a
q"a'f c E',

ic,2

fu, 2.2r +r c,rcd

alEol z.z, g{e trErd uo :-re tfrqrco

f$-6if, sfdqrdo
1. q{iq ciarq{l
2. iq6{ t€-&in

3. itftq 3r4qrqr

C

ts

a

Ea-9<,

c
a
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qrdd El fib'

w&w a{rn <dft+ eII{1 (3s2 12? d.X) i q[4
5.€?6 O, rhe ueavens d tesr qr 6 !s41 '.i'le'
(spherical) tr
!d + l]lj i qra qA qrdT tTE cir6r (rron), f{+d
(Nickel) tr
.lq1+ qfil t Td-:r sry+qlq qd fsg{d ticl/slqq
iql c{ {qtfir6 6tdr ? r cS qs + c,ns + qdq'Fc
icgrd tqr c{ GrS fos 6r lrR Eqi 6q +{ gA 61
*{ qr+ c{ {ddr crdr t qj Ht frrs 6l lnl q{i
3flr6 Elfl t I

{r 8 nEi 6} <t Erif t .ila qr q6dr t-
l. qE E,,s aff6 T6-gq (Mercury), {6 (Venus),

Y?4i (Eanh), try (Mars)

*a-rr err+n t eit r::j q{q q- 3rfq6 tli t I

2. tfrq,,qr{ T€-T6sfr (Jupiten, {tr (Sarurn),

eEFq (Uranur, qFnr 1Neptufle) (ir6F d qe ilR
q{d i 6q Ai + 6Rq sTa qdi 

'fi o",t praners rfr

66t t)

{6 nrn ert{ T6 aii + Ilir i Tn d-dr i +4if{ rqt
,nq qq $1 tigc] Eqi Erdi t I

tFTfi-E +aisa +t sqd Ter rcr-d t
erfr (satum)

. {4 t qt i zra re t e<F* er*n,ir rrlvn
et{s.e +t qw w+t ce rt t r

. {t {4 d cn-6qr fli i zs.s s{ q,ri t r

. rq* sRi 3fr{ qoi ffi€a qcq t ffi sqr z t r

q6qdq 3reid dt et odi t fucorqi t r

. vir oi 'rnii q tter'q.i '+ffi qqrr 16' ,t 6€r
qnir

. ar6ler i- T6 n6'qR irrt' * sqn qfon n t r

. rsfr srglied t T6sii al d(6 Err+m{, dieqq,
rfrtr 3+{ 3ritkqr +d ftEA t I

. lq+r qst qsr 3cqE'zr1zr' t;it gu16*ew t r

. qE {'rd q-€ qi lriF Ttfr rr sr i I

. yrfr 3itdq tr6 i fin& -fufr 3{iq} t tqr cr qrfl t I

3f5ul (Uranus)

. X{ t qfr * erjqr T6 snqirt t aqr .rrr+n oi gfu

i diq{I +er ra ?
. En q'J +1 ,rft-rqI6G i 8a soif $T {qq or t I

. elq6 srsi-q g6rs + srcrgi 'ia Ec.l rrE' .t {6i
tt

o qq T6 si rsits rI{ iafiqq 6{itd ( r 78 j ) ERr d.r$ 4 I

. t-dwlq t t]qi !1 q6 ri rr or @ ter t r

. {s6r qr$qd €qr t fui Eragifl, Afdqq, r1+{
efu q+F-cr ti qln t r

. yfr q1 ,rift !s ,-6 C "i sdq EtA t ii-qsr, stzr,
Tqr, tcr nq (cfu-dn I

ir5vl (Neptune)

o q{ t 6r * :qvr ra arai rr ? r

. aq q{ qi cF-rqT 6{i i to+.ar q{ Er sqq d.rdr t r

3lqi( {i{4s( + {1ii 8 rdi t esgr +t qf e1 qfc*qr

d qqi erlqo qqc e,rdr t r

. aq 16 61 dq q{r s,i{J "fun TIra ( r8a6) i s1

. 9{r+ qrglisd i ErfEfqr, dfuqq, q1+{ aqT 3Tilt{qr
fueqn t r

. rE rr ror ql-f,r m idr t r

. zlEel a iits 5r+ rgu:*m t r

tsrro al fih

fi oiafr-+ \rri qrA rrif * qsq (Mars and .rupiter A
d-s) ts rE cri qTA i r

{"fr T€ W Ei rtofqr qft{q t Td t<yr d fiA i
T< {n 3it{ ar6q Es$ 3rqsK ii adln q4 * wt
3ih Td n {ksq t<{[ t cftrrqq qri t r

etr*n ii erlem <U 'r6-T€gf(, flfr, esor, c.Fq, Iq1,
{_EF q:r.i, nll

{6fl 4 0upiter)

. q{ t qi C ai{si rE, Edid rir6R + 3qsR d{lisd
et qst asl 1'?r' 

qdt [6 t r

. iq qd 61,rF'dqr F{i ii r r.so: qd fl qEq dlri1 t r

. fu<d i Eq+ icq€i ql {qr ez t r ffi tFrqte
qEi qcr .:crr t r

o Etwfa d 'eg tR iii' rfr 6di B I

. aq+ srg,isd ri aE+sr, Afuqc, d+{ q+{ 3Tilf{qT

+fr +i crfi srfr E I



qeifi (Earth)

. q{ t {fr + EE n d'stt nqT 3rr6R 41!i! t ciTEi

T€t I

o qrii siR qqc nITqF, eri*s-r elr rgr w* d vo
ql icftqii + ER'rr ?E st{4.sd or gl+or t$ trE i
qerr'stsr t r Eqfdq qt 'Eftd n€' $ 66T Erdl t i
ldorffrorrtr

. er g* eft !.re m + ct< ftm t eft g* Ya1 *
rcn ft6-.tw+ q[sr(frq{r' t''rq, gtl 3i{ {6sfd
fitqnerdlir

o q{q.i gqi6qqgv etuqmrtwitt
. Id srci qsr q{ z:%' g.di d t ft ac eci eicl

q{ qk{q t Td a1 m{ Edr qT E t frqi Tt :+ !i:
qcq flrtdl * t

. {A qg d.rftf,qr 6{i i 355 &r s + ae fr. !{t{ a6

t-il-s6r{qqe'rdrt,iE"rt-(o'rqr o fa r qt gBq*
fdq 6q q{ q{ i 36s fqr E1 ffi t et{ o 'D 6l sqc
dgit t r gs n6R q( sd C (6.i:, 4 sq : 24'i)
qqh r iqr) 2a iE Fr 3r?rql I &r (s :i) " q qS =

z+ it) qr :iar rt qTar t sii{ rd-6 dA sd + s.qt
qr6dE€ j qfriafi fti al"itFftqr Erdr t r{A 6R"I

t tu vd+ d,n qd :os &r (d'r s{) fl im t r

. fd q4 41 ciaficT 2e.8 ffidtrs (d'l'{'l 30

ffid) + +q t an1 d,Tfr t r

o qo o1 erltr+ar * ontr:r€ iidnlr i iqi { fr.Jr

ffi tdr t srd, qi +f,r 16 "i 6€a t r

. yrai sih qi * qtE El qtsn (t 6l q'rtmq qr6
(Astronomica, Unit) {6i t I

.1d+rqwnwm+<mtr

qrraalft

Td cs $s 6r qrsR firrrTrr q{q{ ? qd: +ii rdi d
'd.s-sl T6' (Twin Planet) qr gqql qdi ql {s qil Id 41

{6r + rrq t qm qrdr t r

Astronomical unit dsd qrqi ol f*r{ i t qr .dd II4 qd

1d * +< +1 :*en {rnvi i tli cdt'r El qffi t t i{q
{dr+ii il Eq v6R t {Efl qr €6dl t

d-a i - 149.598 r to'
firdffi.{ i 149.s9,10'1

rom c{ il - 1s.813 r 106

q,ffi!6r{ 14e.s98 x ro'

qIF (venus)

:rrryq t iir t
Er+tdi
+{igc sr

Til d

{flis r l

,*+q +E 'fq€ 3imfuql' i

'rC 
.16 {m (a7s.C) ? si-{

T,m (3so.C k{ Ei t7o.C {()

wqii6n
i 'iE dr iE(r @r rr{t I

t++aaq rr * irqr qrfiR ai <fu

qd:tr +<w 3fift-fiIqTtffiqrdr{6{{i
sq+tdT Fist r

s-i 'Els 6r 'qr'fr{61nRr'664tfljitd
E{r i nr lEE T.q 61 fq{T t

azl.il (Mari)

qTf, 6t s'ir6 ariqEs $ 6l1q .nir i aqffi
{q 'drf, T6'( PlaneO rfr 4Ia ir

Rotation) rfi Yd + Trh rrft it

srr* an< 1tr
arra t r

as lz E1 qlir
qqntr
as rd sii Fqi
nidretr
sliiq nrn

qrrqdfr
1{I{ ft{ii nrrn s,rr6 t {6i qS 3i'r i6q fi-fld

ftdt t rrdieq t"i q :roET
qr{r 61 s.rr{{ q{f, al qrfiEr+rar***

tr

lIE (Mercury)

. gqq4{I
T6tr

furefi ne{ €taisd 6r g+i iircl

{igqdr 66 d 57 e6, ft+ arri I
a or',r g"r a1 dan l.ra 16 iqTisd +

Ritf* q?r'f<r ,Td q rki qqffi Erfr t r

airfl fl,r sf C s{d qfr6 ( s6o" ) t Eqffi {6
elrdr t r.rd T6 Bi Ar,ii

Xq + q{d t 1q{i qr{r Eidq rrcr6 tFT{ ro
,r i# <m ,TA ft=ii t TdT q{di t f6 a{+1
snE qr 6{
gu +t +;li

.i,roia.c,r6tr

,*<ei{l<ntr
rdir
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tTJl (Ptuto)

. cq q gA{ (Pluio) q1 Eis 1e3o g. ii Fr{cd+I i 41

d Cd En st{ t@ ar rEf Sd qqt a}a ,rr qr.l r , rqr r

. E{rslrgo evrt*m t

. 2a 3ITR, 2006 d +6 Tnrq * sFr i- €q s@q
?srffic riq + qfrfi i- ff{si i rsi Tt or <cl
+r f6cr

. Eq v+cr C 15 *1 d cfuflst 6] orcrTqr rql i
fiqc! t-
. 3rd{6 fiicrd6ddrit, titqd61rAfrqr6{At r

. c'ci 1bdrdd"r + fdq rr:6r nfifi rqqti fi{
a i6 q6 .i{r{r{ A fl{ |

. !T+1 qw ,:q'ri -rdf$ 61 qr{ 61 6Hr 6} Tdi
qrrfi t r

iurfld a rb

rq zs ar.rs zooo * qq nn (+6 TgF[q) ii eicdfc
rarildtc ts (rnternational Astronomicat union) ql 26dt
+d6 q qel si Tdi Fl ffi t Ezr+l di 16 owarf
Planc0 q1 ffi fr Erq t<q T,"r 3i-d: qE] 61 dqr 9 t
qa6{ a errql t
. qi + rlrq {A sqel f fq 3r,ql 6qn Neptune 61

qqn (Orbir) t 3rlE(dq 6{fr d r

o qd zooo t ptuto * 116 or <ei qqrq fi Ti D.lvarr

Planer 6r <qf ficr:izn iP{ {] 20os International

Astrononricat Union i rifrd frcr i6d{risd q !{r
furd qt ql T{{ + qtfr qrs]ri-q tis +i (plulorirtc )

deEs6rqsi fua.fl r

. qlir{s + tdrl !.6 rd ?€ $ i t6 E{+1 {fr $ t
Neptune +1qfr +1trc+ fr :qii& Eti qftq 

r

3q{6 (satellites)

. n a qr6rpi]q fns ? n 3rci riil ai 'Ifarqr 6{i + rnq
ew q{ # rff r+< e.ni t r

. ,Ei *1 al.d evrr ',i 
q4 + rryu t erra t r

. rdi,i; qqn scrd6r qqlr sq 1fi 3isr6R Etdr t r

{ar (Moon)

. Tqqr tdim strq cft-fiqq d dor t rfir tl cft1{qq C r

. T€ yql 6r :]ctr6 t .i Id t 38a,a0o td.irfi-.{ $ irqd t I

d'6 T{qr 3iqqF flr i Id al qR-frq1 6.fl t rqi 6F,rr
yd sq r<qr 61 qt E{6fr rtnl t |reqsc qq q<cr
yd + v+n fu+e ar+ t n {6 furfa'{c{ Tr' 6adra t
Eq ftirfir 6l 'y, q{q ;irqT' 1fi rca E +itr6 Fq toxfd i
qt< rq"/" qr<r rsr nqt :o"n i:cFr6 q!-{tdl fqerl qEfl t I

rr{ ++is{ Er6 n Tq A Y@A t {-i {!jqr dl q.e

'q{r' €6.{rdr trqqd: asfrr q@ 6Rq A yFiqrd +
fiq + d({l( 61 31 f(rt 6q dFIl trtqrE{A +r {rd
qI ET{I ?
qq ffi qd fuis i <l cr .3if,{6 ql6qT1 + di t A Ed
qxl q{ 66r ETir t r sd zorr q1r a{ rm wo t r

{<qr c{ 6ra q-ii (Lunar Mare) sr& +, q1 '$ii 6r
<rr' atvia Sea otrranquiiiry 1i {6I qnr t r

a<q1 & .irrffi c{ iag ?t a{f{ \rd {st 61 Eld T€l $
q.fiA adiir r<qr C aE{6d sI qqre Et tr
q<H c{ IE€rfrd'0i qir EI qn ,rd + IF€Tsd',r 6r
r roqi rnq t gc1fuq yd t qsqr c{ a qri c{ f+.$ qE
6r ffi q.6{ Eqai qr{ sI t/5 il i1nT t
nFF i !.iqr q '#r' TEq. ,iri,rqn |a Hdr .zooi

*t yslfq'd i6-cr r aq q+R qwc qfrrcr 61 qqq ilt fir
frqi {E{dr!.&6 a<q1 } {sr I iidft(rfi iq I

3T.r< zorz e- <11ftin iz gq 3t 3r,r<) 3rqk 29 f-r +
+imi Xftfq fd Tn r qlTrl rr q.rq :orz * yftiqT 6l q
F Fa rrq- 3r atrj zors dqnr ior.rqr,' .rr.ri
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