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SOALAN D'\I, M I'A}IASA INGGDRIS

Ql (r)

6d vclocn) increncnr dI aFgcc thar mun be prolidc bi- the s$cec6rt ro(\)

(b) lnrclsat ,1 is . seosdionary sarcllllc loc,td'l rr
l('nsirude lol"E and lxdudc 5'N r€ccives elellilc
lo Ii!urc l(b) csrnM'r

A sprcecnli is lauruhed nno (leoslalnmrl lrunslir Orbir (O lo) on

Uu.ch \.hicl€ rom thc craina Spacc ccntrc near Kouou. liench
A.im.c mrtrases lo nlcd r sarellire diacrlJ nno GTO wnh . pclieee

Lnr !r an inclnradonof0'. c.loulale

(i) \€locir ) ar 200 km allilldc.

(il) $ctxDsilrorbir!clocirl!lpersc..

(iii) vcldcn) rncr.ftrrar punsce,

(iv) the t nsferorbir vel@rly a' asrscc and

(2

t2

(2

(l

(l

(i) dishncc bet$ccn lhe sa$llilc and lhcEdlhsraton.

longnrde 72"11 An llanh $aror 1r

signal Irom lhc slcllitc lli- rctaring

sts(em in P.Q and w lia'ncs(r

(l nxrks)

Q2 (a) Usinsa suildblen-qurc, c\plain the P.nlocai coord'nate

tQ\,r lr'm(, \ 'cr.l' Qd' J w r. ' 1n e\r''

(b) lhcfouoqingare l{oLi.c lilcnenl(ll,li)sd tur!pldictrlsrsrrcll(e

(i) lpoch Jx-v in lL'lihdrl



(ii) titu nr Julian canlur) \rirh JD,.,,s refercncc line otJxnud) 0 5. 1900 l'115020

(2 nrarksl

(iii) Gruo.Nich sidcreal Tifrc.(lsT. rvhcreii h g,r.n.s.

csl -996910 r 16-0007639, l 1 oooo.l' lr L

truo ln.mrll using apPidxina(cd oqualion ibr near ctrcular orhn $d

r= l,t +2?sin t+:. sin2.l,
4

(\ i) .rbiral Edins v.cror. r. in rhc PQw lide (1. Q and $ are unrl lccio6 In

Nrilocal coordnarc s]$cn). $hcfc r Is s'vcn as.

/lr,)
(/os,)P+(rsi!to

Qr (,) l:ora Dorn nil nl. of l0 nnn/h. lhe rlin !ftnulnni cxcccdcd

r.?r Ih. aLrnudc.lrhc Laflh rahon Md rhe anronna elevaron

$rion is gr .. as 600m md 50' Es!.di\€l) Ird a liequen'\
hcighr ol :l hn. calcuLlle:

(i) v*ticalpohiiT,rion.

(ii) Iori/orlal polnrialion rnd

(iii) ci(ul.r pol rriT ion.

(b) By usins th. rain rlrcnMrion li,r rhe oiroulal polriztion dbove,

pole discridinari(nr. XPD. ir unit dR (i iven:

,=\i\

f,'=l0Loc/ l0los (05 - 0'1697cos4r) 40los(cos//)



(a) CoDpaD hncar (hoflzonal .tr1i
cquanons. Nhenc\ c! necessafy.

lerrical) lnd.mular polarizlnrns Usc marhcmrucal
to cnh ccthecxpl&dnf.

l7 m&k,

(b),^econnrnnrary salcllit is lionedal l05'wnd tansmils n vcnicdLly polanzc'r wrlc
listin c lhe anglc ofpolaiiTi on al in l_lanh n.rion at latnudc oi 18' N ad bngirude
7'l'\\' (in..arno Jzl6.l knrmd t medEdrusof sphcnul Eanh. R =61?1 lm

(ll markt

lhc pcrlilmancc inclsuremur( oia saldlirc link 1s tlre Exo ol a caBrcr Power (' nose

!oq;d$c Fftivd inpur Norhally.link budgcrcalcubtn s are oli.n c'nccntdro
d.r€min. rhis rrio fomuhlc rhe c.det lo NoiscEriob\ t.king int'consid. rionall

rhe possiblc cno$ or loscs irr ! tlTical sarellitc link

Q6 G)

rbl ln a lnrk-budsd cll.ularion a! !2 Cll4 lhe lrcc+pacc loss n:06 dB- th' rnrcnna

mintin!l$si I dll and lhc rlnosphdric absornb. h2 dl) lhc rcocivor JG/l is195
inrx,ia rhc rccci'c le.Jcr losscs drc I dll. lhc LII{I)is 13 dl}w calnLl0tc rhr

cdicFh \oi* stccldl ddnsirr (C4\i ) mrio lrollTmm s conshr is lrren 'sk | :18 \ lO ir.i/K
(8 ftarkt

lllustarc ! complcrc srtellnc circun uiDg bolh rplink and doNliDl lion rh' dcs'-!n

pr.vc lh.L (''Nr dr rhc goud rccarvers.

Dcfinc thc ncdins dfcach fi&neters in $eequdnon NhcncYet ntt"tton 
(*,,u.*,t

Clobal l'osirionnrs salelhcs ((iPs) h r sl{en lhnl0!n bc uscd ror s) mant aptlicarioDs

on lhc l:xnh. lo drnc tcr.l rhc rlpliclrnrns ire such ds Narigrlon, Surv!!'n!
Iiackin!. constrcl'on. M.'chine Contol and Mini.s lloscvcr- thc dr)\pher'
becofr;.s amai,tr soure ol cror in lhc performdncc of(jl's

)Jl(,

(i) D.lcndrh€ rr.l.bo!eb) rcledns
nrospheE. idliarion ol rcli?c$ c

( ii) ltotosc 2 ni.rhodsnr can bc inlnlenenred
eror.nd o iDptove lhc pcrfomrNcofrhc

1o $c cotrlcnrs oi(ho uldcton densiry in rhe

'ndcx 
in N,onosphcric lalci and rcnoslh.lc

(8 narks)

in o.der b reno\c r[. ionosPhcric

(4 mnrkt



(rii) lroNsphere n lnorher htft in rhc.hosphcrc H.$cver' il s.ltactro(;l'ssvstcDr
njL6l oNrenrh(_ 10%)olrhelolll io nosphcric effccl Anallsc L\nt ftcrc is

dillcrcnr Geduclr.n),n !! rh. cnor measrcmcnt lnN rhelFtosFhcric [ver lo
CFS sr'$cnthou-{hil is uother rrnrspheric larer likc ronosphcrc

(6 marrt

(b) Al sonc rime,n d dar (cspouially dutins ruininC rnnc.t lro0idal c.urrret. lr't
rllosmissn)n of sarcllnc Tv si-lmls \ill bc disbned lhcv arc lcu rean'nr lor l[(
occurance.frhisprohlem Ndnc I main rc4ons for thisdiionion t' rake PLnc'

(2 marks)
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