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SOAI- N D T,'M AdI SA TNGGERIS

Qr (a) Calculale th. areEse infomalio in bidcnorul.r fd lhc .bnahic chmch @ur
*irh rh. followi4 prctgbilili6 :

for lhe lctteB odf,l.m,p,u,y
for th. let6 h&iJqq,v,*.v

a 5 dnk)

(b) A high-E$lulim blsck-lnd-while Tv liotuE cosisi oflbour 2xl0o picte €ld.nt
dd 16 diff.mt bd8nb* brcls. Piclu6 @ EForei d rr. .!t of l2 p.. md. All
oicrE.l€m.nrs e sm.d to b. ind.rr+denl ttd dl l.t.ls h.t..qul lik€litu of
@uM. CalcuLr. th. av€mr. Ec or infddim mvcycd by lhis ry picnr

a2 (a) Oefft Puls Code Modoldio. (PCM),

O) Fisw Q2O) shows d aulog
voltgF) of dtt ddo3 signal.
g.ning dE rcM s.q|l.e.

i.) A dieEic o6drl.$ chlml h.vc fNe synbols n,, m?, m! hr
prcbabilitils 0.4, 0.19, 0-16, 0.l5 md 0,I esteclircly

(D Co.stur a sb.rftn-Fm c.d. ror rh. chrftl.

(ii) Clloulrb lh..rrcicnoy oflh. code.

(2 6.trs)

siSnil. rr,. bS.tts si$ d. nlEFl sple vduc ltn
wnh r aid of FielF QrO), q9lin $. pt@s ol

(d) Civ.n a Dul* wov€fom in lh€ foml ofNonEtun lo zeo_Sple (NRz_s) 6 shown in

(!) gt u{ns rh. omon \oik munidion d M Mpl..
non-mifom q@tiz.dd ova mifom q@tizrion-

Fisw Q2(d). co.sfrcl the w.yerom in the f(,ful ot

(i) Unipoh. Retun 10 Zft {UniFld Rz)

(ii) Bipold Retum ro Z.@ (Bipold Rz)

(iiD Rerm b z€m Alt rur. M'il Inv6i$ (RzaMr)



QJ G)

A{ (a)

fr \

(b)

DesiF d Biniry Pna shiQ (cyins (BPSK) n.cl' fih.r {td*lor &'d .pbin its
oDcatjo ty 6i.g arD69rit'ie halh.ndi@l qpEsions.

ln digilal @ndwic€rion tystn,lh. p..fde@ 6f rh. &|. ld s bc knovn by
qlculaiiq tlr bir emr pbbdlility, P,. By Mirg rhd s(t is fc lt. lranmisid of
birury I ud so(r) fd bi.rtr! 0, sho* ihn:

^n(

P = +'[,,{,),,(?),/,

(7 n&rs)

(c) Sone binary infom.rion @ b.i.s tumitEd ov€r thc b€*bdnd si8t.ls in lhe Pul$
Code voduldion (PCMj sovcfom s "hoM in tis6 Ql'o Find lh. tmbabilitv or
ftr. Ps by BinB E qtudo obl. A$d. thd adrptn. nor$ hb a Po*d ol lO

(s ni*t

Iddiry TWO i2) fu1c thd inflFa tbc t tfo'lma of . M_trv FFqwncv Shifl

Keyi.s iMFSK) syffi. 
(2 n!ds)

Dau th€ noduldd signah oftfie follovi4 digiGl nodubtion s.hm6 ia$. d'6 bis
rcpFsnred by ! biFle Non Rdum to zm w.v.fod is given 

'q 
I ol00l

(i) Amplnlde shin K.ying (As*, 
,r.*U

(ii) FEqu.my Shift Keying (FsK)

(iiD Pha* shift Keyins (PSK)



(c) AnonB 1ne follosing disial{(ffi|o3 dt6io i.chnhu6: Anplirde Shin K.ying
(AsK), FEqun ! Shin Kcyins GSK) tnd Phe shin Kcyins (PSK). whi.b chniquc
is lhc mod susplible lo noi$? D€fcnd yod esc..

(4 ma*r)

(d) Binary inf(m.tion is nln$itted al 200 kbps usi4 otott k yin3 (OoK) Thc csi.r
tuqsncy is l0 M-Hz sd lh. 

'@ivol 
di.r mplifud. i. l0' V fi. addilive mis

po*.r is No = 10 " W4lz.

(i) D.si8n r @h@nl d.tetor dd find lh. bit emr Ete.

(ii) D.sisn n inoh.Ent d.ieclor {d find th. bn cM 6!.. 
(8 ,Err)

a5 G) A onsrllariq dirgnn msisls ofeidt eqnally sped Doint m a ciEle. Irih. bil E1e

is 4800 bDs, dcLmine ib brDd e 
(r mod6)

D6w fic mst llario. diosms for On4trKoying (ooK), BiDrv Phs shin K'ving
(BPSK) dd QuddmG Phe sniii K.yins (QPSK) sisDh

(6 nt*s)

(c) Di$u$ $e s.ncrdion of qrdBtue Phe Shiff K.vins (QPSK) moduldtio' dd
d.nodulalion $hcne. 

o ru*s)

({t) comp@ a 32-Pr@ shiR K.vins (12-PsK) .nd ! Bidrv Phe shin Ktvi's (BPSK) in

td( of b€nd* idrh c uptnc' tnd
(6 mdftt

06 tor616,\, (Ftnsr,c litE blat cod., Lh. cod€qord @mpns, /: t Pr P P'qhcrh'- 
|JlR p€rb ;h6k bits Pl, Pr ond r'r N tomed frw ih. Infmiid bi$ s loll@q:

(b)

P,- L@t,
P,.I'61'
P, 1,61.

(a) Find th. patity chdk ddix

(b) rind rh€ ed.Fto mtir.

(c) Find all po$ibl. c.dewdds.

(4 ftemin. th. .lff d@ri.s ed qftring c{pobilig of $is code



(e) lf the @ivcd sequen@ is l0l0o0, oolculaL dE synd&ne dld d.cod.lh€ @ived

(4 markt

Q7 A speial olN of nodulsrid r-hniquc i. Ef.r.d to $ sp|Ed-9.clu noduhtid
sprids lhe b&dvidrh oflhc moduldod sigel wll bcrdd dE bandwidth ofdE noduhtus

(a) DisKrh. |M lGmDloyin! se@{tsoct.m moduhrion. 
,r."*,

O) A spEon sF.tu rcchmloe/ *ith Psldorcis (PNlgptu ud Bin ry Plt&
Shifi K.yins (BPSK) hodulorio i! b b. .mtloycd fq cod. Divisid Multipk
A@$ icDMA) inLrf@M s'er6. DE* ! suitablc bl*k dhem fd fi. srslm
od explain lh€ fsction oldh ofde $Fbl@k in lhc bl@t dilgrm sd stalc then
malh.moriol .xDEsioB. 

flo rurr)

(c) Desnb. $. 14 fe Drcllm in CDMA mulriple res inr.**""" "*1; ."*,



FINAL EXAMINATION

frcuRE Ql(b)



fICURE Q]



T.bl. l: Ga!.diotr trbr.


