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Part- A

Q.!2 Answer onlt lrro 0nl-1,:-

l) L [y"'(t)] - s3 L[/(t)J-st/i0 _ , ,' (0.) _ f ,,(0) 
(10 marhs)

1 sin(s r e3r )z/ 

-

t e 0 marks)

3) I/'L[g(t)]:G(s), L[f(t)]:F(s),and f(c t)=s(r),pt.ove thor 11!1_g 6111,
where C is a posititte consta.nl. 

(10 marks)

O2:- (A)Solve the slstem:-

.r,"'+21"'+1"+2.y =2 y(0) =3,1,.e) = _2,1,..(e =j
(BlFind the Laplace transJorm to :

I u t<l
f(x) -Jtr̂t._2t+1 t>I

O3:- Jind lhe inverse Laplace transfornt to tv,o onb,:

! t/t'(1- s-,;
/) proye ,!o,. .f * (g + h) : /'*g + J* lts+3
J,/ ---=--'4sz+4s+7

(10 mar*s)

(10 marks)

(10 marks)
(10 marks)

(10 murks)

a)rf v+e 
t'no, 

r,orou" 
tnatff = o, #

Part -B

(10 muks)



(B) La r,2 -,x2 * .lt * 22, [.t=.71n 
o,.ctt.e rltttlvr, * Vyy I 4, = m (n1+1 1 rm. z

(C) If u=si11-1 x/y * tan- t y/y,p,.or" 
rJrr,, .,.dr, -. ., d. ^ 

o0 marks)
'dx .'-=U ttln,ai.\)

ffit':: =r2 - 2s2'z = zr2 - s2v,herer.=-rcosy,-i-15ip 
,a,*-t = 6xr sin2y - -' \LU5'

(B) l./'h _ r( j_s) ,i= t..r ; sh(rl, that J J, _ 
1

" ercil succcss that eod /anbtw,,

(10 norA: t

20\7

!+: ,:+J :r--irl c*rj,,



,tttrn r,, 
,.rt +.1, + 22. l._rh 

Jtt.ot., rlt,ttv*, * V,,, * V-^ =. ,- r,"'tll1 - J17'm-2
()1./u=sin-, X/., +t, n-lV / ). tl|maris)/y r Lan '" /x.prot.e 71,n,.r!! + .t.A _ nO, t dI. u (10 narks)

'lp\t
!+s 4J:f-irl (}fi.)

ffi;':: 
=r2 - 2s2' z = 2r2 t s2u'hcrel.-.r-cos

a*r-r = 6x3 sin zy J"-isin .\ ;" t, 1/1,11

(B) [/ h _ r(]_s) ,i: t.s ,. sJlsy: that J J. _ 
1

arcdt sacccss t st Eod ltnlgha/,

(lli nnrAt t
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NOTE: ANSWER ALL QUESTIONS
Q1:- Use the inverse matrix method to find solution of the following system of equations

30x-25Y=191
5Or, - ?5v - l5z: O-"J
352-15y-0

(lsM.)

Q2:- Plotthe functions yr: e *, yr=.r/cos [x) forx= 0:0.1n:3n in one figure, use (20M.)
different colors and styles, add legend, labels for both axes and title for your figure.

cr)l,aiJl crljii ;*.ri! : fill
4^:lljjl : ;!J4ll

i.r...,Lr, :6,rllJl
gtirL l gbfaJl q1.j

r,\v/1/2j:Et]'jJl

Q3:- Use matlab to evaluate (4 only):
1. A = (5ln(sin(3n))+9 3Ve4)5

.,.rr.
R : 'll.,o ttt til + tanr']\" l'"" r r sin ilr ' *"\tJ

-)r/x\/,: x-\,+ v-x + l- I\)/
g:a5+yr+2

ir ) l-^\\' : e- + t-srn(4t)cos-(Jt)

number (l) in other positions.

Q5:- P1(x) : 6x5 + 3x2 + 2x4 + 15

P2(x) = 2x4 -4x3 + 10

at x=4,)':3
at x = 1,3.5,7,9
at t any input value

cjtytt 4l,rt+r
..-..hll ,'- jrlJ Jbll #ldll ;JUJ

lrrrlrJl Jr.r,tl 4.r+A

i+:i:lt .L-,1)! cJlJill ;r-.tr
, :a r 7 iu,,riEfl irill iilst!

(20M.)

(r0M.)

(20M.)

2.

3.

4.
5.

Q4:a-Write a program to find the following series:
(rsM.)

Q4:b-Write a matlab program to form a matrix with number (7) in the main diagonal and

Use matlab to find (4 only):
1 dpl/ dx.
? P?:nl *n?

Y''
3. P3atx=-2.
4. Find J pz(x)dx with constant (4).
. dp 1i d.;<

dpz idx

23/ 17ao\7 t ===-'
Head of department
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NOTES: Alt questions are compulsory.
Ql/A Find tt" re,
sequence x(n) =[1,2,1].

h(n) =[I,2,3] to the jnput

and is sampled at

(DlT) algorithm for the

fi#tet#f,"ffi,har.an 
anatoe signal is given as: (t) : 5cos(zn. 1o00r),for r > 0,

a. Sketch the spectrum for the original signal.
b. Sketch the spectrum for the sampled slgnal from 0 to 20 kHz.

Q2l Find the Fast Fourier transform (FFT) using decrmation in timesequence x(n) = (-1, O,2, O, 4, O, O, O).

qU

i::::i::,* 
-raphical model the Analog, digital signals for both continuous time and

(a) Determine whether the system described by the differen,irt .ou.a#*
T * yftl+ 3 : x(r) is tinear.

(b) Find the energy of a rectanguiar pius shown in figure beiow :.(- T T

*(t): lt --<t<-
(O other wise

Q4lA sinusoidal wave with frequency 1HZ and amptitude l-V is sampledcalculate the discrete Fou rie r.tra nsfo rm for the positive half wave only.
Q4/Bsketchthesignal *(0={1-i' o<t<1
l-x (t+3), 2-x (t-l), 1* i_,, "*"ffi_,.r,tnen 

find and sketch

pulse train 8HZ

With Best Wishes

6.llall g*1rr
gr-,rJl (.bl+s,a!.f.e
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Ql: Given a magnetic Ou* 0., r,*
F = e.r sin{.wf - Fz} * a' cosfwt _ f z)

(25 marks)

Where W are constant. Determine the corresponding electric field?

# 
Show that [A circulating electric field is produced by a magnetic field that changes with

* aB (13 marks)

vxt___
dlB: what is the maximum power received at a distance of t0 km over a free-space l GHz circuit- consisting of a transmitrins anlenna with a 20 dB gain and a receiving ;;;. with a 30 dB gain?The gain is with respect to a lossless isotropic so-urce. The transmitting antenna input is 250w.

(12 marks)

#:::.J,:::t]]'..n".:genous.isotropic dielectrics meet on o,un. rlffi X > 0 aunifornr etectric field is [1 :19u" .41"+:" ,'n^*;;;';;':;;"_;;.;1r;
and the normal component of electric neta aensity for the second m-edia is 12a, . Find thedielectric constanrs for the ttvo dielectrics .runA u, 1t: marks)
B: If the receiving antenna.has vertical polarization and the transmitting antenna has Find theVertical porarization polarization loss factor (piF)i (r2 marks)

04: fne nomalized radiation intensity of a given *ffi
+, U _8, sinzg sin6
I tre.rntensfy exists only in0 < 0 < r/2,0 <6 < 2trresion. and iq "."., al.^.,,r.^-^E^rsls only ln u _1 u < r / Z, U < @ < 2r region,, and is zero elsewhere.Iiitlh. [a] Maximum power d.ensity 6n *uttVrqra..,n.r..; at a disrance of 1 km[b] Directiviry of the anienna (dimensionless unO in'On;

lir*?"1^"1*:nterura 
(dimensionless and in dB), il'the antenna has input impedance of 150onms' ls connected to a transmission line whose characteristic impedance i"!donms.[d] Effective apefture for antema operating at IGHz

GOOD LUCK
Note: e. =8.8541878176 x 10-1: e/6y, y, =4n x ro-; Vs/Am, C0=3x roE

, .t n-r1

'149LL=:'-
C--.S dr;J.; jirll orri.,r

m/s

f,L q+. Olli f.e 3 6rl-Jl i*1r.
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Note: answer all questions

wave controlled rectifier has a pureiv resistive load of R and the dela\, anqie

(l0marks)
b) List the most known ofpower diodes and explain only one type,?

(l0marks)Q2/ A thyristor stri'g is lormed by the series and paraliel connection of the thyristors. .l.he 
voltage andcurrent rating of the string are 6kV and'lkA respecriveiy. Available thyristors have the voJrage andcurrent rating of l 2kV and IkA. respectively.'fhe string efticienoy. is 90% liom both rhe series andparallei connections. Calculate

l- rhe number ofthyristor to be connected in series anrl parallel.
2- 'fhe values of R and C if the rnaximum blocking current js l5mA and Ae.*=25uC

(20marks)

Ql a) Fill in the blank(s) with the appropriate word(s1
l - During rise time the rate of rise of anode .rrr.ni .t outa, 

llr[jis:.""i" i",,.a damage to 
" 
ir,r,,i,i"..r"oj,:],:"jJ:.x.:f;iiilltJiiij;;a_a*,

j- _ is equally suitabie to single moror and mutr_ jnoror dri\ers.'- D(]rr _ oown mounttng. this called flat_ pack mounting rnts mounttng used lor5- Thyristors u." 
"onn""Ld in parallel to inc.eare capability.

b) List the foroed commutation rnethods and explain one only./

Q4l answer two branch only
a) ( omparr, berween pMOSFFT and pBjl

b) Derive the lbllowing formula

Iru =vt 
+(', -1) RN,

(l0marks)c) what is the necessity to connecting scRs in serf8s? what are the probrems associated wrth serjesconnection of SCRs,j How are they eliminated?

Q I ra.) The single-phase firll
is ct =n12, determine:

a) The efficiency,
b) The ripple factor RF

(l0marks)

(l0marks)

(l0marks)

(I0 marks)



Q5/ The SeR is used to control power in resistance R. The supply is 400V, and the maximum allowable

di/dt and dv/dt the SCR are 50A/psec and 200V/psec, respectively. Compute the values ofthe di/dt
inductor and snubber circuit component R' and C..

(20 marks)

Good luck

I.,ecture

Hevam Obiad

zqW
z'

head ol deparlment
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fespcctlvel):
irl'o.ru r. i. tl*tot (b) 0.0615.8. li*l0r (c) 00625'7'52*i0t (tl) none ol tlrese

l- .fhc dilltrcncc bct\\'ccn tilc originll analilg signal tnd the' translatcd digilal signal is callcd " :.i.

1rf'f',,ft" ('ode N'4odtrlr'.it-'n-(!r) Snrl;-'!ing (':) Qlul:rlizing lirror (d);c;lc i;i ihcse

.l,Srrtrpling thcorcut: lhc orrsinal rntlta-u siSn.rl cirn be rcconstructed ifit is sampled at a rate at least'

(a) .l-rriice its band* idrh (b) tiall irs benJ* itltlr (c) I:qual its band\\'idth (d) nonc of thesc

,: i-'f'le bil rate t'r1'a PCM signal cllt irc calculrtlccl lirrnl
- 

i",; flit ,.t. = nr x i. (b) Ilii ratc = nr*r x l. (c) Bit late = n- x tr' (d) none ot these

6- A sinusoidal Signal ol amplitude Arn irscs ltll I{cpresentlttitln lc'cls provided lbr QLrantization in tlte clse ol

lirll load c.ndition. calculatc Signal to Noise ratio in db rssunring the numbcr of qtlantiTatioll lcvels to be 512

(a) 52.8 db (b) 60 db (c) 55 8 db (d) tlone ol the\c

7- Dl,cj\4 con.]pilres ,r,o ,u..a.rir" a'al.g amplitude r,alues. cluantizes and encodcs the dilfcrence' than

tr:r1>rrrit. 111c ...................
(a) Sanre Value (b) I)rer iotts \raluc (c) Dilfercntial Value (d) none oflhesc

li llrc tttnitr tools Ltsed ttt coutrter ISI is

(a) Conrpanding (tr) l)uise Shlping (c) Zcro Value (d) nonc ()l the5c

9-Detcrnrine (a) rhc peak 1r'equencl deviarion. (h) tntninrum bandwidth. and (c) baud lbr a binarl' IrSK

signal rr ith a rnark ficqucncl' of ,19 kl Iz, a spacc iic,qtrertc\ of 5 I kl lz. and an input bit ratc o1'2 kbps'

(a) Al=. I Khs tJrv=6 Khs, and i']aud: 1000 (bi A1:. I Kirs i\i -+ Khs. irnd Ilaud= 1000 (c) r\1-'4Khs Brv:6 Khs'

(J 1/ Choosc thc corrcct {Ils\1o's
l- l'he nrain advantage of DM over

(u) l-css bandwidtll (b) t-ess

1- l1'peak to pcak sigtlal vllttc ts

--ilt , '-,,
,1,lr:.9 *t+: -!

Ansrver All Qtrestions

PCN4 is:
po\\cr (c) Uettcr SIN ratio (tl) Sirnple circuitr'r'

8 ru/ls, and quantiucd into 12,9 /a'zls. tlten virlttes ol A'

phlsc occur at t\\'icc tllc dltlr rlte irl cilhcr

(s0 M)

nr lnd AIo irrc

(20 Nr)

arrd Baud= 1000 (d) none oftltese
l0- A disadvantagc of ... ...... is thilt changes ill tlle r)tltput

the I or Q cirannei".
(a) C'l'-|SK (b) OQPSK (c) N4SK (d) nonc ol these

'Q7Q2/ Statc True or lialse
i tlLrantization is ciotlc to tllake tlte sisllal rnlplittldc discrctc'

2. -^.Sf: is also kn':"'.'n rs '--'ll -o t'i' !r': i i:lg'

l. UIrit o1'mutLrll irrlorrration is iritsi tlle sslSe'

.1. Noisc carr bc reclucecl bl ittcrcastng slllllllllng rillc'

-i. i,(l\1 i5 I tcchnjqLlc \vhich pro!id.'-s a stlii,clise rtpptoritttation to ilrl o\cr-sillllplcd Vetsion tl1 lilc tllcssltgt

s l..l tl:ll. .r- ...ti,.,,
6. lrirhc IrSK .noticc tllet \\hcn tlle oUtput 1r'c11ucncl chnnues. it is a snt0oth. cotttit'tttous transltloll.

(ionsequentl;'. there are no pllltsc discontinLrities

7. ln I,ANI thc ilnrplitude ol I tntitt o1'pttlsc is lltricd lccLrrding 10 thc ilmplittlde ol'tltr: lttalog signal'

!i. -l-he cerrier rcco!crV cllcult rcpfr)(ll;ccs thc original lrlnsnrit carricr oscillator signll.'['hc rectlvercd cilrrtcr
- 

nlust be liequcnct,iind pltasc cohcrent \\itli thc tronsl|it relercncc ctirrier"

f. i\1-1rr) ls I terrll reprtscllrs lr di!.it tllst corrcsponds to the trLrrrtber ol bit'

10. Ihe lactol u ol'raise cosine is crlllcd shltrp shrpc lltctor'

1 ;rr-..1\ ! rra



Q3/ Ansrver only trvo from the following:
l- Sketch the functional diagrarn of QPSK rransmitter.
2- Skctch the functional diagram of Delta demodulation.
3- Skctch the functional diagram of PCM system with analog companding.

Amplitude shift keying(ASK) is sometirres called
__is binary FSK except thc mark and rpc." t'r.,.1*,*i"s arc sr nchronizcd

fate.

(r4 M)

Q1/ Fill out the follorving blanks: (16 M)L A QPSK modulator is a binary signal, to produce __ difterent input combinations.
2. Elemcnts of a contmunication svstem tr€ __, _ ancl
3. In the the amplitudc of thc sound *uu" ir.,,.pl.cl ,t rcgrt,rr. ;,rteruats atd tr,rrrslatea into a binary

number.
There are two l'amous corrpanding tcchniques are and larr.
ltlbrntatiorr clpncitl is l lirrclr iirncti.rn ol 

-- 
and rirr.;r.J i, Jire.rl-r lrr,,rrorti,,rr:l r,r l.r,il:.

refers to the rate ofchange of r sign-al on the tren:mrssron nrcdiunr atier cncoding ancl modulation
Irur c occLtrrcd.

4.
5.
6.

7.

8. l ith thc. input binerr bit

. t )'t1
t,,l-)-?

-',.-!Jl 
, *ri ,

"lt.t+" 
t+: l+l

&..i

6JL"ll U.Jr.


