
6JL ^iYl dJrJi:r a-iA : e!,'ll
4Jjljll : ;LtJ*11

I /6)r ^1)l fi: :!.tt".lt
gEol- ';t 'r 'Y1 ir" '

2016/ 02121 :i-::6t

', yi- 2: y't .._(.
</.--'

(!l:nll a.:tr*-:
. -.&.lr s:Jl q Jrrll :,.!d1 3 rt I o

sjixl #,jlt LJa
i.irnlr .h-Jil sllill i."ri

, ir I / i&ldll er:ltt a:JSt

ar .1^l 4lr-iJil e,Jt JJil ll-aill2016/2015.,,-l

A. I lorv ciln \'ou obtrin a DSI]-SC signal?

R. A signal f(t) has energ) Fl. Culculatc the errcrgv of thc signal f(2t).

Neter .\${cr-ill quesltoxs
Qt/

(l () nr e rks)

(l0 nr u rlis)
ut
A. ExJrlain tr hv the nt:txirttuttt cf'l'icicncv transrnission in AN{ w ith large carr.icr is

33.33'2,? (|0 nrurlis)
l]. A tclcphonc lr:tnsnrittcr using ,'\Nl has unnrorlulatcd carricr outpu( polvcr of
20 k\\' antl can bc nrotlulittetl to ir nraximurn tleJrth of 807' lx r sinusoirlnl

nrodulating voltage rvithout c:ursing overloading. Find lhe value to *.hich

tt n nt otltl la tctl citrricr po\l'er m:rv bc increascd rvithout resulling in ovcrlonrling if the

nr:rrirrrrrrn pclrnittcrl nrodulation intlex is rcstricted to 600/o, (20 marks)

s/
Thc noisc figure of a reccivcr is 20 dB and it

n gain of -10 tlli :rnd noise tempcrtturc

tcnrperature of the recciving s)'sterl and the

Assttnring'fo= 300" K (20 nrarks)

u (t),,

(15 marlis)

g/
l, , z I

A. For an LTICI svstt'rn rvith the inrpulsc rcsponsc l/(I.f - 6e'

tle f crrrrinc tlr(,s\stcnr rcsponsc to thc inl)ut f (t | - 2ll( f I

ll. Find the Fouricr transforrn of thc unit glte function

I

)
1

2

,"^t(
2!*t-t-)--

Al r1c qi+-r,:!t :-dl L+J

is fcd by a lorv noise nnrplificr rvhich has

of 80" K. C:rlculatc the ovcrnll noise

noise lempcr:rlrrre of lhc rcccircr,

(t5 nr:rrks)
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Ql. A) Multiple Choice Questions: (10 Marlis)

1. A 4-bit ripple counter consists oftlip-flops that each have a propagation dclay
fiom clock to I output of20 ns. For the counter to recycle from 1111 to 0000, it
takes a total of
(a) 20 ns (b) 40 ns (c) 60 ns

2. The terminal count of a moduius-31 binary counter is
(a) 11111 (b) 11110 (c) 00000

(d) 80 ns

(d) 11101

3. The group of bits 0111 is serially shifted (right-most bi1 first) into an 4-bit
parallel output shift register rvith an initial state of 1110. Afler three clocl< pulses,

the register contains.
(a) 1111 (b) 1110 (c) 0111 (d) 0000

l. \\ ith a I MHz clock tiequencr. eight bits crn be prrallel entered into a shili
legister
(a) in 8 1Ls (b) in zl ps (c) in 2 ps (d) in I ps

5. \\ her.L an E-bit serial in/serial out shift register is used for a 24 us time delay, the
cit,c:', r i-equency must be
(a)J1,6- kHz (b) 333 hFIz (c) 125 hHz (d) 8 MIlz

Ql. 81 How to construct an asvnchronous MOD-60 counter? (10 Marks)

Q2..A,) Rettr to Figule 1, List the states of the output indicators of the shift register
afier each clocli puise. (10 Marks)

t-
l,.t-1^t-
L-:.1-l I L_:J I
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Plrallcl.ourput indiiarurr

L IOCX

Figure I



Q2,B) Develop a synchronous 2-bit up/down counter' The cot'tr:e: :-' ' '- -

when an UP IDTWN contr.ol input is 1 and count don,n wlren tl-re .!.:.-..]... ] .

{ll \l-r:r'

Q3. A) Design a collnter to produce tl.re following decimal sequerlcc'

2.s,1.3,6,4,2,5,1,3... (15llrtt"

i . Horv many states does this counter have?

2. How -uny tlip-flops are required to build this counter?

3. Draw the state diagram for this circult

+. if n nip-nops are tJ be used, \\ryite the excitarion equation for the flip-flops inpt'r:s

5. Draw the logic circuit fol ti.tis counter'

Q3, B) Illr-rst ate a 4-bit data mor,el,nent |or paral1el in serial otrt shift registet.s alc

clrarv typical logic symbol (10 N'Iarks)

Q4. A) Implement the function F (a, b, c, d) : I m ('l' 5' 8' 9' 10'

tor'v 2x4 decoders atld two extemal OR gate'

Q4. B) Design a four-input priority encoder using. K-map' strch
- 

has the irig=hest priority, Dihas next highest prioritl" Dr has tlie

11, 12, 13) using

(15 Marks)

that the inPut D2

lorvest prioritY.

(15 Marks)

.-,=.'f
Examit-iet'

Head of dePt.

Laith Wajeeh
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Q1 :A; Give the corrcct reprcsentation
L cos(t) - sirr'(3r),

ll2. e ' (l+cos(8t)),
3. z-xr + 6

A nsrv cl All Questions

in visu:rl basic for the follorving cquations: (15 degrec)

Q1:B: Find thc result lbr cach of the follorvingrt,

1. Matlr sqrt(S 1) - 2.

_ 2, M ath,tnrncate (456,467),
3 Math .roLrnd(267.37865 , 3)

O2:A: Sclcct thc corrcct choice fol thc follorring statcmcnts:
l.Clcatcs a bor thrt can be used to l'ctricve one nicce of inforrnation

(10 d egrec)

.\, Nl\(rllt-t\ 3 I\Pi- IBOX C. Dialog Box

(15 dcglcc)

frorn a tt"er.
i),LabeI

l. 'l he codr \tiltrnlent, i > = 5. rr ill havc a t'esulting condition
r\: no llr tl': c C: lalse D : uone

Q2lB: rvhich ol'thc {ollot ing acccptcd rs visual variablc and rvhich arc not alccptcd

Lcasc 2 nanre6 3. Privatt 4. x 5.1)onr

(5 d egree)

Q3iFor each of the follorving sub prograrn find the output:

l) pfjviLtc sLrb bLrtton I_click0
D inr dblA as DoLrble
D irr dblB as DoLrble
Dirr dblC as Double
l) inr dblOLrtcorne as DoLrble
dlrlA = 45

db|B - ]0
dblC=StdblA/dblB
dblolrtconrc = 2 + dblc 1- 15

lablcl Llcxt: (lblOLrtcor're

F,nd SLrb

2) private sLrb brrtton l_click0
Dirn i. j, k, z As lntegef

Fori= lTo2
,- Fofi=ITo2

Fork= lTo2
ListBoxl.ltenrs.Add(3 + i + z)

z=z+2
Next k

Next.i
Next i

MsgBox(i)
ivl sgB o x( j)

MsgBox(k)
Errd Sub



Stilrt

Q4: A:'l'hc fl orvchart bclon'
ol onc glertcr than nnotlrer
b e lorv,

Iel)r'esent proglilur to conlpare hvo
nlllnbcl , r'cdlarv the florvchalt rvith

umbcl if thev ale equlrl
lllling thr: enrpt) shlrpe with

(6 clcglcc)
the con ect statcnlcnt

ta ,.-'
l'.--'-v --'

'l' ,rs /
I

v

lS A=B

ISA>B

Output " eq ual '

Read A,B

Output A

Q4:B: klcrrtily thc syntrx nnrl logic IiRIIOS in thc lbllorving stfltenlcnts
L lori=-1to 10

2 Ibr1= 1 to - 4 step -3

3. folk: i0to 1

4. 1bri:2ro6step2 "'
5, for i:5 step 3 to l0

(l{) rli-.,

)')l,1':::l:,:ji|]:l::]':;rili)i:{1**'l++++,:i:*{l:i':+{i+*+++**{1+

Q5: rvlitc pr'ogl'llrl that cnter fivc numbcrs and find thc avcrtgc of cvcn numbels ( l5 rlr:gr ,.,

and ilvu'age ol orld nunrbers,lnd displry thc result in listbox

i:|:{:;]|;:;]|:i1r|:::]:|1:i1!:*i:{.*++**l.+++ta{<,i'<i<**t)ii*,:'<{:'r*,******8**+**

.i+----!d.-!

' ^1 t ?'o16 \
'D+!:::-:--.< r^.j:t _!-;

a?rq
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Note: tlqurc-s in thc bacl. ol clucstion's lupcr

Ql /a)( hLrrrsc 1he cottce i ;ltt.ire r.

l. Ilcler tLr tlr! !irer lL,-'rtt. lltt. t. .itt

Answer .4II Ouestiorts

(10 \larks)
crlrnrILc r,1 thc trrLlIrrl srr int lirr ir clir::

l). d

l _i r.rl r.r rl

l nrl,lili er

I]. h
..]l'

-\. lr (.c

11 lr, ,r I ,r,lr l,r, 'r,,,r, r

( . lt rioc. r. t :.r ,r iJe nrLrelr

2.\\'hieh ,r: lhr lL,llLrl ittl tleseribe(s) l pou et lrtt|1illtr''

r oltuge gain

-1. r. ,r hel,i trr-1iril itrllin:leInent ()l l\\!) (r nrL,te itp arrp eircLtits.

lJ. lt cln hantllc lur'1lc currenl.
I). \ll o1'thc ubLrr e

ll. \ ..r..:r.l- (\1rllrc.l.(\ll

l). ntrnc ol thc abo', c.

input i' tppll.cl to this rmplillcr. 1hc output

ll. lt : rnc urtrc
l). rLt oLttPrLl

llr illrlllenrcnt lhri g1111111i,1p' 
I

,.\, .i \. hl r1: :r.r!!al
(. .r \.rnrl'lc L llr,ld C ircuits.
J.liel,r t, tlrc r:rrdr 1l-gure. A square-\\'aYc
llf,c l\ i! ''-
\. .i \!ll..1r', \\.:\ ,.'

( . .1 ::1.:: -l - \.1 . -
5, i. : .,t: L)lr-lttttp:, afa re(lLllfc(i

\\
.-\. l I]. l c..+

Q2/a)\\'l[rt is th.'irlILrt irrpcclaDcc us sccn bt thc sourcc
b) cllirrlrrle tlrc ()Lllirrt r oltart's 72 &11, in llrc cilcLrit

\'(rllagc ls nlosl

.l'..

i

l). I

Ql/b)\\ rrt-'tlLrc ol Ialsc with rn indication oi'the rclison il lul:s.
l Arr rrl-unrI irlegllrlrrl usds a citpacilor ls llle 1!'c(ll)lrck rlcnrcnl.
f .r\ eireLrrt rr rheh oLrlPrrl lir]]ous llre irPLrt L: ertllcd tr,llltqc iirllortcr.
1..\ e lrrs. ( rrrrplrlier r: ir lincur urrplilrcr.
J..\ cllss.\ urnpliliel cirrrtlLrcts 180'' ol tlre crclc.
5.L'l.rss [J rnrp)iticrs rrc rrsua]lv zcro-bilsctl.

ol'tlic circLrit rn tl girrc

llsLrrc{l l

(15\larks)

(l ).' (10\larks)
( l5\larks)

( l0 \larki;
l',,. ( 15\lalks)

V,L

irr

(]-lit)l)an\r Llra r)U1l)rL1 \r)l1.lga (rf inlcqflll(rr iIrIliller \\ rllr (if.i\\in! thr cireLrit
b)l Lroliirrr_l lr1 tlre cir-euj1 in ligLrrc(.ii.llrat e11ce1 tlr,es /1, ltlrc on tlrc ralrrc oJ

Ql/a)\\'lrlt i\ lllc outpLrt rollages rulitc irt Irqttle tJ)l
b)l)c:ign en OI'-.\\11'circuii t() havr urr rrrLLpul 1.1,' -11,'r 'lyr

LbcS:*1'l I 
'..r.1 

r

all + 4:+J q

(l0 \ialks)
(15llrrrks)

5 tl-J I i-1r.o
tto J)L _s.l:

GOOD LUCK
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Note: Attempt all questions For each questron 25%'

Q I : A- A vcctor llcld is

tu o given lloitlts sttch as

specilicd as: C =

p( 1.2.- I ) and q(-2.1

24xy i't 12(.x2 + zY)i

.3 ) thcn calcttlatc:

r ltlzz k. As:ttttlt tltcti ;lte

(J1:'\- r.rrc tlrc tertsotr lilr'l-itcnrs ol tire lillloriing (girc Lilc tlcccssarr clras's

n cctl ).

01 C atq.
1o\\ ords p

*lrich lCl = 60.

(] I : []- r\sstrrllc lltctc t: a cLcctroll ilt thc ccntcr tr1' ctltlrtlinltte

i''n,.rh"n lltc tintc is to = 0 05 sec' colllllutc tilc quallllt\

Lhirt thc Iicltl rlried accr)fding 10 tlic tilllc" *ltcn tt - 01

relociN (rl tlli\ cleetfoll at \llctltllll'

(]2: l)- ,'\sstllre thct'e al'e about 115

suclt tts p. conlptlle tllc totll elcctrlc

l- t atP.

tl- l hc urtit I cctor itl thc dircclion

lll- lhc trnit rcctor clilcetctl liorn c1

lV- lhc ctlttlttion tll tlle :ttrlltcc otl

Q3:A- I hc|c are tilfce clil lcrctlt tl pcs

ddtiiils llll\ ollc ()l '!ilcill

Q-3:13- l'r'orc trro o1'thc lirllo*tttg:

U

<U

_).

( I 0"/i' )

slstetrl. lc1 thc electric licltl L't is 0 5

ol' thc clcctric licld E, ' il' r ou kttori

-scc. [.isc tr aud ft to collll]tltc thc

( I 5'.1i,)

or eclttttitltrs il r ott

L r :i i = 0 rvhilc t'i -- I
L l lte l.'rrltli ol r o''tl' t'cce tr cr cable is ll()t its importilllt rts u c be licvc'

L I .rrrr tllc llux collccpr' A = 6, A'ds' onll thc colnponelll of' A perpcndicttlar to the

sLLrlltecltesitl.tosittlccotttributitrlltcllltrr.asthctlrllgentialc()lllpollclrtsonllrcsttitirllltlri

.* ii,l,::'ll,;:il:.]i,::l:,,l':l;,;....pt.,rhl,rhe roral resLrrr li,r arl c..rours f icrdi.g "o 
,.ct linc

irltcgrlll 
.-r . i,. ,.,-r. ,,.,,llrl r,,1e . tllcfc arc 1 laru.c nLnrbcr ol'chat'ge s llrcscrtt

5. Ihc clcetric licld principle is onll use lll \\helr tllcfr

as c.tch chltrge excrls a li"tt un all tllc othcrs ( 129'u)

elcctrtltrsacctlllltllateLlatctltitluctirlgsttrlitcc.cxactl}atpolllt
t,cla prurlt,,..f b1 tltesc clcclrous l-ct r' : 0 025nr' ( l-i'l'i')

ol char-ge distribtttiot:' list all thcsc llpcs' atlcl cxpiaitr ttr

(i5'l;)

(10'li,)

I) ir elgencc thcofe lll '

( o" 
l.rr^,n ,t"c -t"-" - l-oul'zr^,v\"

- D.t
L = /tu
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Q1:A- I:igulc ( I ) sho*n in r our cxurrr shect cxplainirr_e an
phcnonrcna irr dctails. sLlpfort vollr anslcr uith the rcqr.rirod

tl4. I)- Irill in lhe blrnks *ith the suitatrle clcljnitions. Sclecr

r. (iauss's lau.statecl that ..... .

ii. C'oulontb's lau siroris that ............
iii. I hc Curl principle is usccj lirr ......

Mctal conducting

Spherc

I:ir:. t lt

l)iclcctric uratcnal

'I'e acitcl in chalge

r\. l-. Ilirssant N. r\nssury

ulrportunt phcnortrcna. clescribe th is

equatrons. ( l5%)

onllr*o. (\o"/.)

(

Qood Lu,cY<. for aLL stu,dewts

'^ -tL \
2^glozi "- \q'--

"""-
I1ead o1' [)cpr.

;\.1.. l-aith \\'. AbclLrllalr
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NOTE,: Answer Four Questions. All qucstions have same weight.

p1.'Generators are usualh classiflc-d according to the way in which their flelds are exited.
List all types. Deflnition and c\plain each one rl1-them.( Answer must be included the
figures for all types)

Q2: Ten measurements of the resistance of' a rcsistor gave 101.2
101.0 O, 101.5 O. l0l.l g).10t.2 Q, 10t.4 O. 101.3 fi, and
only random errors arc prcseltt. Calculalc
A ) thc arithrnctic rlcan
B ) thc standard cl*'iarion ol'the rcading
( )tlre plohl hlc crror.

Q-9.',-\ Jonu-sltunt contpound generator delivcrs a load current of
arrnaturc. serics tlcld. ancl shunt field rcsistances ol- 0.05ohm,
respecti\ el\. Calculate thc generator voltage and the annature
brush lbr contact dfop.

o, 101.7 Q, 101.3 (),
l0l .l O. Assume thar

50A at 500V and has
0.03ohm, and 25Oohnt
cument. Allow lV pcr

Q4:l'he current passing through a resistor of 100 + 0.2 c2 is 2.00 + 0.01 A. Using the
rclationship P I2R,, calculate the limiting crror in the cornputcd value of piwer
dissipation.

Q5: In a l20v compound generator, thc resistances ol'thc annaturc, shunt {leld.
and se|ies windings arc 0.0(rohln, 25ohm, and 0.04ohm rcspectivelv.'l'hc load currcnt
is l00A at 120V. Find the induced e.m.f and the annalure cLrn'cnt rvlren tltc ntacliinc
is connectcd as (a) long-shunt and as (b) short-shunt. Ncglect bruslr contact dr.op.

Good Lock

("

--=-?:-- l:x:ulllner

( / 11, I7r./i41at1,

t-:th \

I )cplrtrncnt Hcad 
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,s* tl 14/anse ht{'l-rt.,.,.t-
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Artswer All Ouestions
Q1/i Solrc rll thc lirllowing cquations:

. -d), )a) 1,- . = COS-r
{]l'

r1,. .1 + ,2ht --(-:. ),1\

c) (3rt r'- + 2rr')dr + (2r:'r,r - rr)dr': 0

,t..
Ll ' 3"'- lOy.2r' 3r3p'

Cl- di
4l ^ sl ]-r t,cr _t'-+ J),- "ar. r_

(5())

boundcd above br the paraboloid

frrrtlrollrii (Z - rr + .r'r).

(ts)

( t0)

uppe| l'e cron cut lionr thc solid sphcrc u hcrc (15)

(ro)

volulne o1- the re gion

i ) ano oelo\\' nY Illc

:.1
ti
I Icos(r:)drdltt; i,

iil l rnd thc

b1 l:r ulLratc

Q3 r) I ind

p_.. I b\ tlre

the r olLurrc of the
fT

c()nc o --
3

I d|
l

h;lrlrlLt,rtt' tir
l

i
_.

5rL4il j*fr{
rlJ+ JFLe r)-J

Qood' LLLLkJ



6Jt.oj)1 iJljli i-.ri,b : plll
U6t: ilrJ*lj

J]r.{ dJr Lj.bj .;rr.l1
jr& t- :lls:,{Yl J.j
r. \ 

"/. 
\o/.Y.eJljll

i)YLD:, )t ---
<. / .:_.L
cll*ll !_,r+t +

'.-.!ll ,',-irl: Jtrll #l{11 6JliJ

s-:iijl| +jll i+r
i;i:lt ]r-:Yl Jrl)ill isLr
liij / 4+-i{ll ;9:etr qtstr

Y . \ i/l . \ o e-lJll ptrJl _Jj)t .Laitt ;r-r-1

fft

I:ach brurtk carries s murks. 
Part - '4(4o M ARKS)

Fill thc following blanks:
-fhc probabilitl'ofsclccting a month uith 30 da1.s is --------------- (the sorution must bc 

;ncr*Jcc\

A 4-svnrbols alphabct har.'e thc codes are assigncdtothesyrbolsal:ll0.a2:0.ar-10.a4-lll.'
l)ccodc bits slrcanrl00ll0ll I10011001l0 the sequcnce ofsvnrbols

3. -l hc ----------------of the codc-nord length is thc numbcrs ofnon-zero clements.
:1. lrio clice arc rollcd and thc numbers are addcd together. 'fhe probabilitl. ol' the total being I is --------
5. Ihc stancllrd ntalrix sct code-rvord there arc ------------ co-ser.
6. Nanrc llte t\\1) sout'cc coding tccliniques are -------------- and -----_________

7. If thc base of logarithnr function is l0.thcn I(x;)has thc units of---_____-___

Part B (.60 MARKS)
z ,lrtsx'er ull the Jbllowing questions:

Ql :,\:-( on.itler thc lincar block codc n ith
C = Ilrl + m2 + m4 + ms,mr + n13

nl{ , m1, II12, Ill3, Ill4, rll5.

/
L

tlrc code n ord dcfjned: ( I 5 norks )

+ m4 + ms, m1 + m2 + m3 + ms,mt + m2 + m3 +

li j \h.ri. lllc _gcncratoi n)aiii\.
b ) Sirorr the paritv che ck malrir.
c) lrind n.k.rrndtlr,e onlr code sords

Q I : B:- I/r., t it,lttt,,l natrix o.f the rcmdorrt

h-ind:
tt) Tlt,-, jrtntr 

Jtr obitbilities P(xr,yr)tutd Plxz,yl)u'Jlen p(xl I,(x2) :0.5.
bt l'() t) ,117,1 pt\r.,)vhL'n P(x1) I'(xl -0.5.

Q2:-..1 :,,r'r.r Ittt't1t|)t.\' .;tttu t t t,tttiLs 11a,,\.r(1.q€,.f

IIr(Jinun t l, in,tt t t rxla.lit. tlri.s .sourte u.s

t:ode ellit icncit,.s itt tttlt cu.se.)

HoD:
Laith Wajeeh

( I0 nurks)

rrlland mzwitll pt'obabilitie,s 0.8 ttrtd 0.2r.e.spet:t it elt, ..find tlp
vell d.s.fitt its .yet:orttl ttnd thin! ortlet. t'rten.s io tl. Det entt ine tl.te

( | 5 nturks )

voriables is given bt:
t0.9 0.1rtt10.2 0.8 j

Q3:A:-[rzr1 r/r.' 'tunplt .;Tttttc .f rn tr-,.r'.l rir.q J coins ,tltert Jind p(exacttl' 2 heuds)'/ (E ntcu.ksl
Q-i:/J:-Shorv titttl Lt hlnttr.t' tttttttrtr.t ie.s.s .sottrce X v itJt tvo s.t'ntbol.s ure eqttiprobable . ctnti pirtr the source

(tttrol).\' .) ( 12 marks)

,/^:"u'"'z H aw raa F.Ahd
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gEol- ';t 'r 'Y1 ir" '

2016/ 02121 :i-::6t

', yi- 2: y't .._(.
</.--'

(!l:nll a.:tr*-:
. -.&.lr s:Jl q Jrrll :,.!d1 3 rt I o

sjixl #,jlt LJa
i.irnlr .h-Jil sllill i."ri

, ir I / i&ldll er:ltt a:JSt

ar .1^l 4lr-iJil e,Jt JJil ll-aill2016/2015.,,-l

A. I lorv ciln \'ou obtrin a DSI]-SC signal?

R. A signal f(t) has energ) Fl. Culculatc the errcrgv of thc signal f(2t).

Neter .\${cr-ill quesltoxs
Qt/

(l () nr e rks)

(l0 nr u rlis)
ut
A. ExJrlain tr hv the nt:txirttuttt cf'l'icicncv transrnission in AN{ w ith large carr.icr is

33.33'2,? (|0 nrurlis)
l]. A tclcphonc lr:tnsnrittcr using ,'\Nl has unnrorlulatcd carricr outpu( polvcr of
20 k\\' antl can bc nrotlulittetl to ir nraximurn tleJrth of 807' lx r sinusoirlnl

nrodulating voltage rvithout c:ursing overloading. Find lhe value to *.hich

tt n nt otltl la tctl citrricr po\l'er m:rv bc increascd rvithout resulling in ovcrlonrling if the

nr:rrirrrrrrn pclrnittcrl nrodulation intlex is rcstricted to 600/o, (20 marks)

s/
Thc noisc figure of a reccivcr is 20 dB and it

n gain of -10 tlli :rnd noise tempcrtturc

tcnrperature of the recciving s)'sterl and the

Assttnring'fo= 300" K (20 nrarks)

u (t),,

(15 marlis)

g/
l, , z I

A. For an LTICI svstt'rn rvith the inrpulsc rcsponsc l/(I.f - 6e'

tle f crrrrinc tlr(,s\stcnr rcsponsc to thc inl)ut f (t | - 2ll( f I

ll. Find the Fouricr transforrn of thc unit glte function

I

)
1

2

,"^t(
2!*t-t-)--

Al r1c qi+-r,:!t :-dl L+J

is fcd by a lorv noise nnrplificr rvhich has

of 80" K. C:rlculatc the ovcrnll noise

noise lempcr:rlrrre of lhc rcccircr,

(t5 nr:rrks)

-. r(
6rLA g",,r ,r,.r: i ;irLall g*1,ra

,"r, trl l{ V

V



riYtaiYl €lr.iii Lrla fd :l."!t
 r'j$lr :!.LJ"ll

4+.3J,,:,i'qNLi :6JLll

;t:cL*;gtri.Yl o!3

2076lO2l23tt-t\:t\

. , ).; L), '\ /r

< /,. ''

-Jll ;sJl r , JLrjl rrl,jjl 6 ,r I I

, illl ,.lr]lt i.i.a

i+jijll .b-J)l ol_iil 4!.tr
' :^ I Lq.r'idr i,ii!] i.lKll

2016 - 2015 g,*l1.tJl pteJJ JJyl J4ill Ol5!,1

Ql. A) Multiple Choice Questions: (10 Marlis)

1. A 4-bit ripple counter consists oftlip-flops that each have a propagation dclay
fiom clock to I output of20 ns. For the counter to recycle from 1111 to 0000, it
takes a total of
(a) 20 ns (b) 40 ns (c) 60 ns

2. The terminal count of a moduius-31 binary counter is
(a) 11111 (b) 11110 (c) 00000

(d) 80 ns

(d) 11101

3. The group of bits 0111 is serially shifted (right-most bi1 first) into an 4-bit
parallel output shift register rvith an initial state of 1110. Afler three clocl< pulses,

the register contains.
(a) 1111 (b) 1110 (c) 0111 (d) 0000

l. \\ ith a I MHz clock tiequencr. eight bits crn be prrallel entered into a shili
legister
(a) in 8 1Ls (b) in zl ps (c) in 2 ps (d) in I ps

5. \\ her.L an E-bit serial in/serial out shift register is used for a 24 us time delay, the
cit,c:', r i-equency must be
(a)J1,6- kHz (b) 333 hFIz (c) 125 hHz (d) 8 MIlz

Ql. 81 How to construct an asvnchronous MOD-60 counter? (10 Marks)

Q2..A,) Rettr to Figule 1, List the states of the output indicators of the shift register
afier each clocli puise. (10 Marks)

t-
l,.t-1^t-
L-:.1-l I L_:J I

LE I LU --L-

JcLJdLJcLJnLI o - '

Plrallcl.ourput indiiarurr

L IOCX

Figure I



Q2,B) Develop a synchronous 2-bit up/down counter' The cot'tr:e: :-' ' '- -

when an UP IDTWN contr.ol input is 1 and count don,n wlren tl-re .!.:.-..]... ] .

{ll \l-r:r'

Q3. A) Design a collnter to produce tl.re following decimal sequerlcc'

2.s,1.3,6,4,2,5,1,3... (15llrtt"

i . Horv many states does this counter have?

2. How -uny tlip-flops are required to build this counter?

3. Draw the state diagram for this circult

+. if n nip-nops are tJ be used, \\ryite the excitarion equation for the flip-flops inpt'r:s

5. Draw the logic circuit fol ti.tis counter'

Q3, B) Illr-rst ate a 4-bit data mor,el,nent |or paral1el in serial otrt shift registet.s alc

clrarv typical logic symbol (10 N'Iarks)

Q4. A) Implement the function F (a, b, c, d) : I m ('l' 5' 8' 9' 10'

tor'v 2x4 decoders atld two extemal OR gate'

Q4. B) Design a four-input priority encoder using. K-map' strch
- 

has the irig=hest priority, Dihas next highest prioritl" Dr has tlie

11, 12, 13) using

(15 Marks)

that the inPut D2

lorvest prioritY.

(15 Marks)

.-,=.'f
Examit-iet'

Head of dePt.

Laith Wajeeh

L"/ 67:YY

Ali M. AlsahlanY



),+^Jl : gltai)l i*riA I e*ill
4i,j$l: Al.rJ*ll
e+t' ;;l'"tt

Uljt [* ;ul5j.a!l dJj
<- .la / </<L:g;tt]ll

Q1 :A; Give the corrcct reprcsentation
L cos(t) - sirr'(3r),

ll2. e ' (l+cos(8t)),
3. z-xr + 6

A nsrv cl All Questions

in visu:rl basic for the follorving cquations: (15 degrec)

Q1:B: Find thc result lbr cach of the follorvingrt,

1. Matlr sqrt(S 1) - 2.

_ 2, M ath,tnrncate (456,467),
3 Math .roLrnd(267.37865 , 3)

O2:A: Sclcct thc corrcct choice fol thc follorring statcmcnts:
l.Clcatcs a bor thrt can be used to l'ctricve one nicce of inforrnation

(10 d egrec)

.\, Nl\(rllt-t\ 3 I\Pi- IBOX C. Dialog Box

(15 dcglcc)

frorn a tt"er.
i),LabeI

l. 'l he codr \tiltrnlent, i > = 5. rr ill havc a t'esulting condition
r\: no llr tl': c C: lalse D : uone

Q2lB: rvhich ol'thc {ollot ing acccptcd rs visual variablc and rvhich arc not alccptcd

Lcasc 2 nanre6 3. Privatt 4. x 5.1)onr

(5 d egree)

Q3iFor each of the follorving sub prograrn find the output:

l) pfjviLtc sLrb bLrtton I_click0
D inr dblA as DoLrble
D irr dblB as DoLrble
Dirr dblC as Double
l) inr dblOLrtcorne as DoLrble
dlrlA = 45

db|B - ]0
dblC=StdblA/dblB
dblolrtconrc = 2 + dblc 1- 15

lablcl Llcxt: (lblOLrtcor're

F,nd SLrb

2) private sLrb brrtton l_click0
Dirn i. j, k, z As lntegef

Fori= lTo2
,- Fofi=ITo2

Fork= lTo2
ListBoxl.ltenrs.Add(3 + i + z)

z=z+2
Next k

Next.i
Next i

MsgBox(i)
ivl sgB o x( j)

MsgBox(k)
Errd Sub



Stilrt

Q4: A:'l'hc fl orvchart bclon'
ol onc glertcr than nnotlrer
b e lorv,

Iel)r'esent proglilur to conlpare hvo
nlllnbcl , r'cdlarv the florvchalt rvith

umbcl if thev ale equlrl
lllling thr: enrpt) shlrpe with

(6 clcglcc)
the con ect statcnlcnt

ta ,.-'
l'.--'-v --'

'l' ,rs /
I

v

lS A=B

ISA>B

Output " eq ual '

Read A,B

Output A

Q4:B: klcrrtily thc syntrx nnrl logic IiRIIOS in thc lbllorving stfltenlcnts
L lori=-1to 10

2 Ibr1= 1 to - 4 step -3

3. folk: i0to 1

4. 1bri:2ro6step2 "'
5, for i:5 step 3 to l0

(l{) rli-.,

)')l,1':::l:,:ji|]:l::]':;rili)i:{1**'l++++,:i:*{l:i':+{i+*+++**{1+

Q5: rvlitc pr'ogl'llrl that cnter fivc numbcrs and find thc avcrtgc of cvcn numbels ( l5 rlr:gr ,.,

and ilvu'age ol orld nunrbers,lnd displry thc result in listbox

i:|:{:;]|;:;]|:i1r|:::]:|1:i1!:*i:{.*++**l.+++ta{<,i'<i<**t)ii*,:'<{:'r*,******8**+**

.i+----!d.-!

' ^1 t ?'o16 \
'D+!:::-:--.< r^.j:t _!-;

a?rq



gY! ^iYl -:riiil a-IiA : -!,ll4+:Al : ;L!l
ar3 j31 ;,,lJr 6rt!l

aEct- :jL::.)l J.j
20161 2l :Crrull

, 't'i'r' \'
</ ,.)

Jl!r !:r<_"+
.,-lr.ll ,',-;,t1, ;1r-11 i'Jj'jll 5JIJJ

li1jlt iJ'll ;.JA

i.i!,:lr !-lYr .:llijr L-r+
;i r / i-r+r ag1:r qtsr

I , \ 1/r . \ o .JdlrJl pt:.Jt -j jYt J"-c-qj1 Jr.'"1

Note: tlqurc-s in thc bacl. ol clucstion's lupcr

Ql /a)( hLrrrsc 1he cottce i ;ltt.ire r.

l. Ilcler tLr tlr! !irer lL,-'rtt. lltt. t. .itt

Answer .4II Ouestiorts

(10 \larks)
crlrnrILc r,1 thc trrLlIrrl srr int lirr ir clir::

l). d

l _i r.rl r.r rl

l nrl,lili er

I]. h
..]l'

-\. lr (.c

11 lr, ,r I ,r,lr l,r, 'r,,,r, r

( . lt rioc. r. t :.r ,r iJe nrLrelr

2.\\'hieh ,r: lhr lL,llLrl ittl tleseribe(s) l pou et lrtt|1illtr''

r oltuge gain

-1. r. ,r hel,i trr-1iril itrllin:leInent ()l l\\!) (r nrL,te itp arrp eircLtits.

lJ. lt cln hantllc lur'1lc currenl.
I). \ll o1'thc ubLrr e

ll. \ ..r..:r.l- (\1rllrc.l.(\ll

l). ntrnc ol thc abo', c.

input i' tppll.cl to this rmplillcr. 1hc output

ll. lt : rnc urtrc
l). rLt oLttPrLl

llr illrlllenrcnt lhri g1111111i,1p' 
I

,.\, .i \. hl r1: :r.r!!al
(. .r \.rnrl'lc L llr,ld C ircuits.
J.liel,r t, tlrc r:rrdr 1l-gure. A square-\\'aYc
llf,c l\ i! ''-
\. .i \!ll..1r', \\.:\ ,.'

( . .1 ::1.:: -l - \.1 . -
5, i. : .,t: L)lr-lttttp:, afa re(lLllfc(i

\\
.-\. l I]. l c..+

Q2/a)\\'l[rt is th.'irlILrt irrpcclaDcc us sccn bt thc sourcc
b) cllirrlrrle tlrc ()Lllirrt r oltart's 72 &11, in llrc cilcLrit

\'(rllagc ls nlosl

.l'..

i

l). I

Ql/b)\\ rrt-'tlLrc ol Ialsc with rn indication oi'the rclison il lul:s.
l Arr rrl-unrI irlegllrlrrl usds a citpacilor ls llle 1!'c(ll)lrck rlcnrcnl.
f .r\ eireLrrt rr rheh oLrlPrrl lir]]ous llre irPLrt L: ertllcd tr,llltqc iirllortcr.
1..\ e lrrs. ( rrrrplrlier r: ir lincur urrplilrcr.
J..\ cllss.\ urnpliliel cirrrtlLrcts 180'' ol tlre crclc.
5.L'l.rss [J rnrp)iticrs rrc rrsua]lv zcro-bilsctl.

ol'tlic circLrit rn tl girrc

llsLrrc{l l

(15\larks)

(l ).' (10\larks)
( l5\larks)

( l0 \larki;
l',,. ( 15\lalks)

V,L

irr

(]-lit)l)an\r Llra r)U1l)rL1 \r)l1.lga (rf inlcqflll(rr iIrIliller \\ rllr (if.i\\in! thr cireLrit
b)l Lroliirrr_l lr1 tlre cir-euj1 in ligLrrc(.ii.llrat e11ce1 tlr,es /1, ltlrc on tlrc ralrrc oJ

Ql/a)\\'lrlt i\ lllc outpLrt rollages rulitc irt Irqttle tJ)l
b)l)c:ign en OI'-.\\11'circuii t() havr urr rrrLLpul 1.1,' -11,'r 'lyr

LbcS:*1'l I 
'..r.1 

r

all + 4:+J q

(l0 \ialks)
(15llrrrks)

5 tl-J I i-1r.o
tto J)L _s.l:

GOOD LUCK
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1

v.* '].+'J !,'* e4! )? iJ

..-,. _. I ^,r-!A!l +sr -'r:r'alL"za:\ alliii alia : -Jll

4ijUl\ : i-Lr'J'll

e++L.Lj Xs ':!qj :6lLJl

--3./ -/ -r... . ftt3tr

4tjfnJl l!J)l 6uilr a'i'!a

i.j -,.-ljj6jl 4+f!l

1r-:Jr -jj)'l J,oiit Jt -r '1

/2'
l/{ -

Note: Attempt all questions For each questron 25%'

Q I : A- A vcctor llcld is

tu o given lloitlts sttch as

specilicd as: C =

p( 1.2.- I ) and q(-2.1

24xy i't 12(.x2 + zY)i

.3 ) thcn calcttlatc:

r ltlzz k. As:ttttlt tltcti ;lte

(J1:'\- r.rrc tlrc tertsotr lilr'l-itcnrs ol tire lillloriing (girc Lilc tlcccssarr clras's

n cctl ).

01 C atq.
1o\\ ords p

*lrich lCl = 60.

(] I : []- r\sstrrllc lltctc t: a cLcctroll ilt thc ccntcr tr1' ctltlrtlinltte

i''n,.rh"n lltc tintc is to = 0 05 sec' colllllutc tilc quallllt\

Lhirt thc Iicltl rlried accr)fding 10 tlic tilllc" *ltcn tt - 01

relociN (rl tlli\ cleetfoll at \llctltllll'

(]2: l)- ,'\sstllre thct'e al'e about 115

suclt tts p. conlptlle tllc totll elcctrlc

l- t atP.

tl- l hc urtit I cctor itl thc dircclion

lll- lhc trnit rcctor clilcetctl liorn c1

lV- lhc ctlttlttion tll tlle :ttrlltcc otl

Q3:A- I hc|c are tilfce clil lcrctlt tl pcs

ddtiiils llll\ ollc ()l '!ilcill

Q-3:13- l'r'orc trro o1'thc lirllo*tttg:

U

<U

_).

( I 0"/i' )

slstetrl. lc1 thc electric licltl L't is 0 5

ol' thc clcctric licld E, ' il' r ou kttori

-scc. [.isc tr aud ft to collll]tltc thc

( I 5'.1i,)

or eclttttitltrs il r ott

L r :i i = 0 rvhilc t'i -- I
L l lte l.'rrltli ol r o''tl' t'cce tr cr cable is ll()t its importilllt rts u c be licvc'

L I .rrrr tllc llux collccpr' A = 6, A'ds' onll thc colnponelll of' A perpcndicttlar to the

sLLrlltecltesitl.tosittlccotttributitrlltcllltrr.asthctlrllgentialc()lllpollclrtsonllrcsttitirllltlri

.* ii,l,::'ll,;:il:.]i,::l:,,l':l;,;....pt.,rhl,rhe roral resLrrr li,r arl c..rours f icrdi.g "o 
,.ct linc

irltcgrlll 
.-r . i,. ,.,-r. ,,.,,llrl r,,1e . tllcfc arc 1 laru.c nLnrbcr ol'chat'ge s llrcscrtt

5. Ihc clcetric licld principle is onll use lll \\helr tllcfr

as c.tch chltrge excrls a li"tt un all tllc othcrs ( 129'u)

elcctrtltrsacctlllltllateLlatctltitluctirlgsttrlitcc.cxactl}atpolllt
t,cla prurlt,,..f b1 tltesc clcclrous l-ct r' : 0 025nr' ( l-i'l'i')

ol char-ge distribtttiot:' list all thcsc llpcs' atlcl cxpiaitr ttr

(i5'l;)

(10'li,)

I) ir elgencc thcofe lll '

( o" 
l.rr^,n ,t"c -t"-" - l-oul'zr^,v\"

- D.t
L = /tu



!re.or!|!rLu! n!!. : a4

4jj$1 . iLlr

q++!ui-:]+s nyb- :;rL!t

tull -JJyt -Laitt jL\rl

. jlnlr :J,jlt .

A.ilnil .h-Jyl nllijl 4&tr

;a r -i.;11r .r;:s.Jt

Q1:A- I:igulc ( I ) sho*n in r our cxurrr shect cxplainirr_e an
phcnonrcna irr dctails. sLlpfort vollr anslcr uith the rcqr.rirod

tl4. I)- Irill in lhe blrnks *ith the suitatrle clcljnitions. Sclecr

r. (iauss's lau.statecl that ..... .

ii. C'oulontb's lau siroris that ............
iii. I hc Curl principle is usccj lirr ......

Mctal conducting

Spherc

I:ir:. t lt

l)iclcctric uratcnal

'I'e acitcl in chalge

r\. l-. Ilirssant N. r\nssury

ulrportunt phcnortrcna. clescribe th is

equatrons. ( l5%)

onllr*o. (\o"/.)

(

Qood Lu,cY<. for aLL stu,dewts

'^ -tL \
2^glozi "- \q'--

"""-
I1ead o1' [)cpr.

;\.1.. l-aith \\'. AbclLrllalr
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First Course E.ramination 2015 _ 2016

NOTE,: Answer Four Questions. All qucstions have same weight.

p1.'Generators are usualh classiflc-d according to the way in which their flelds are exited.
List all types. Deflnition and c\plain each one rl1-them.( Answer must be included the
figures for all types)

Q2: Ten measurements of the resistance of' a rcsistor gave 101.2
101.0 O, 101.5 O. l0l.l g).10t.2 Q, 10t.4 O. 101.3 fi, and
only random errors arc prcseltt. Calculalc
A ) thc arithrnctic rlcan
B ) thc standard cl*'iarion ol'the rcading
( )tlre plohl hlc crror.

Q-9.',-\ Jonu-sltunt contpound generator delivcrs a load current of
arrnaturc. serics tlcld. ancl shunt field rcsistances ol- 0.05ohm,
respecti\ el\. Calculate thc generator voltage and the annature
brush lbr contact dfop.

o, 101.7 Q, 101.3 (),
l0l .l O. Assume thar

50A at 500V and has
0.03ohm, and 25Oohnt
cument. Allow lV pcr

Q4:l'he current passing through a resistor of 100 + 0.2 c2 is 2.00 + 0.01 A. Using the
rclationship P I2R,, calculate the limiting crror in the cornputcd value of piwer
dissipation.

Q5: In a l20v compound generator, thc resistances ol'thc annaturc, shunt {leld.
and se|ies windings arc 0.0(rohln, 25ohm, and 0.04ohm rcspectivelv.'l'hc load currcnt
is l00A at 120V. Find the induced e.m.f and the annalure cLrn'cnt rvlren tltc ntacliinc
is connectcd as (a) long-shunt and as (b) short-shunt. Ncglect bruslr contact dr.op.
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Artswer All Ouestions
Q1/i Solrc rll thc lirllowing cquations:

. -d), )a) 1,- . = COS-r
{]l'

r1,. .1 + ,2ht --(-:. ),1\

c) (3rt r'- + 2rr')dr + (2r:'r,r - rr)dr': 0

,t..
Ll ' 3"'- lOy.2r' 3r3p'

Cl- di
4l ^ sl ]-r t,cr _t'-+ J),- "ar. r_

(5())

boundcd above br the paraboloid

frrrtlrollrii (Z - rr + .r'r).

(ts)

( t0)

uppe| l'e cron cut lionr thc solid sphcrc u hcrc (15)

(ro)

volulne o1- the re gion

i ) ano oelo\\' nY Illc

:.1
ti
I Icos(r:)drdltt; i,

iil l rnd thc

b1 l:r ulLratc

Q3 r) I ind

p_.. I b\ tlre

the r olLurrc of the
fT

c()nc o --
3

I d|
l

h;lrlrlLt,rtt' tir
l

i
_.

5rL4il j*fr{
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I:ach brurtk carries s murks. 
Part - '4(4o M ARKS)

Fill thc following blanks:
-fhc probabilitl'ofsclccting a month uith 30 da1.s is --------------- (the sorution must bc 

;ncr*Jcc\

A 4-svnrbols alphabct har.'e thc codes are assigncdtothesyrbolsal:ll0.a2:0.ar-10.a4-lll.'
l)ccodc bits slrcanrl00ll0ll I10011001l0 the sequcnce ofsvnrbols

3. -l hc ----------------of the codc-nord length is thc numbcrs ofnon-zero clements.
:1. lrio clice arc rollcd and thc numbers are addcd together. 'fhe probabilitl. ol' the total being I is --------
5. Ihc stancllrd ntalrix sct code-rvord there arc ------------ co-ser.
6. Nanrc llte t\\1) sout'cc coding tccliniques are -------------- and -----_________

7. If thc base of logarithnr function is l0.thcn I(x;)has thc units of---_____-___

Part B (.60 MARKS)
z ,lrtsx'er ull the Jbllowing questions:

Ql :,\:-( on.itler thc lincar block codc n ith
C = Ilrl + m2 + m4 + ms,mr + n13

nl{ , m1, II12, Ill3, Ill4, rll5.

/
L

tlrc code n ord dcfjned: ( I 5 norks )

+ m4 + ms, m1 + m2 + m3 + ms,mt + m2 + m3 +

li j \h.ri. lllc _gcncratoi n)aiii\.
b ) Sirorr the paritv che ck malrir.
c) lrind n.k.rrndtlr,e onlr code sords

Q I : B:- I/r., t it,lttt,,l natrix o.f the rcmdorrt

h-ind:
tt) Tlt,-, jrtntr 

Jtr obitbilities P(xr,yr)tutd Plxz,yl)u'Jlen p(xl I,(x2) :0.5.
bt l'() t) ,117,1 pt\r.,)vhL'n P(x1) I'(xl -0.5.

Q2:-..1 :,,r'r.r Ittt't1t|)t.\' .;tttu t t t,tttiLs 11a,,\.r(1.q€,.f

IIr(Jinun t l, in,tt t t rxla.lit. tlri.s .sourte u.s

t:ode ellit icncit,.s itt tttlt cu.se.)

HoD:
Laith Wajeeh

( I0 nurks)

rrlland mzwitll pt'obabilitie,s 0.8 ttrtd 0.2r.e.spet:t it elt, ..find tlp
vell d.s.fitt its .yet:orttl ttnd thin! ortlet. t'rten.s io tl. Det entt ine tl.te

( | 5 nturks )

voriables is given bt:
t0.9 0.1rtt10.2 0.8 j

Q3:A:-[rzr1 r/r.' 'tunplt .;Tttttc .f rn tr-,.r'.l rir.q J coins ,tltert Jind p(exacttl' 2 heuds)'/ (E ntcu.ksl
Q-i:/J:-Shorv titttl Lt hlnttr.t' tttttttrtr.t ie.s.s .sottrce X v itJt tvo s.t'ntbol.s ure eqttiprobable . ctnti pirtr the source

(tttrol).\' .) ( 12 marks)
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Ql) MultiPle Choice Questions:

blte at each add ress is

(ai l0:-+ (b)8192

{. A nremoq' l ith 256 addresses has

l3ll:0 sddrc5s lil)es

ict I 'rddress lirte

5. Optical storage devices employ

(a) Ultravioiet light
(c) OPtical couplers

Q2) lmplement the switching function

[ 0 Marksl

(d) 40e6

(b) 6 address lines

(d) 8 address lines

1b ) Electromagnetic fields

(d) Lasers

[20 Markl

t. According to the sampling theorem, the samp|ing frequency should be

(a) Less than halfthe highest signal frequ^ency

ibt Gt"u,", than twice the highest signal trequency

i.i l-..t than half the lowest signal lrequency

iai Gr.ut.t than the lowest signal frequency

2. In an R/2RDAC, there are

(a) Four values of resistors

(b) One resistor value

1c t Tu o resistor values

(d) A nutlrb., of resistor values equal to the number of inputs

3. The bit capacity of a memory that has 1024 addresses and can store one

(c) 8

F (x, w' Y' z) - | m(0'1'2'3'4'9'I3't4'Ls )

a. Using two S-to- I multiplexers with an lt:il-t,l-o* 
enable' plus an OR gate'

b. Using one 8-to-1 multiplexers assume (x) as input multiplexed'

Q3) What is the diff'erence between Static Random Access Memory (SRAM) anci

DvnamicRandonra...,'r.l.'"ory(DRAM)?[10Marks|

{



Q4) Obtain the state diagram and state table for the circuit in F--..:- . : \1.-.-.

CLK Resel

Figure I

Q5) Given the following state diagram, design the sequential circuit using D flipflops.

[20 Marksl

Q6) Determine the output of the DAC in Figure 2 if the sequence of 4-bit numbers
are 1011,t1 11 applied to the inputs. The data inputs have a lou'value of0 V and a

high value of + 5V. [20 Marks]

?00 r{) t0 r!l

',-\0--!- )
( o0)-.

/''..--zI

,). \ef tci':\ ,/X)
'>D,,,.,

()-
o

r/051!V--"' Head of dept.

. {lgure 2-\- -/*
\,

r(}0 kc

-50 lili

Examiner
Ali M. AlsahlanvLaith Wajeeh
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Answer All Ouestions

llote.: llqures in thc back ol'question's paper
Ql/a) ( hoose thc corrccl unsrr cr:
l. Crossorcr distortion bchar ior is ehar.aclcri,tic ol.

5. \egatrvc Icedbacli is crrpkrrccl in urnplilicrs.
Q2/a) ,\ cnsral has L tll. (.'r ,o.O-s pl:.. Il . l kO ancl (.p _ t() pl..

parallcl-rcsorranl licqucncics oI tlte cf\stlll.
.\\ 

ith ,t.ncqatire voltaee licdback. ln arnplilicr uires an
\\ hen l'ccdbacl. is rernor etl. it rcquir.cs 0.25 \' iripLrr lirr
fcctlback (ii.) t'cedbacli i't.tction yr.

{)utput ol l0 \/ irith an inpllt of 0.5 \,.
Inc silr]tc outpul. ('illclllttc (i) i:Jin rr ithout

( | l, ;\ la rks)

( lleLrlale thc srries-resonant untl
( I {)}larks)

(l-5,Vlarks)

D)

Q3/:t)

*----'--+'-
r*.iill .1*t

,irl +r 4i+J +l

A' c'lass i\ .tltput stilgc ll. ( lass Il (),tlLrt \luge. c. c'lass c output stagc. D. (.onrnr.n Lrasc outpllt.2, In a negati."e lceclback arlplilicr Li:irrr.: roltuea,_scrics tb.jorcr .A. I{i decreases ilnd Ro dL,cfelse\. B. Ridecrcascs and I{o increascs.C. Ri increases lncl Iltr dccrclse\. l). Rr rncrcascs lncl Ro incrcases.3' Thc'oltage gilirl (rl lln ltrrlpliltcr irithLrLrt lrcelbucl ir:rjrjn ('alculatc the \oltaue gain ol.rhc ar'plilrer il.negarile rortagr' rceJh;re r' is inlrt,dLrer,,i in thc eircLrit. (;i\en thal leecrbtcri r..rction 0.0r.
:\' 97 B. Ioo.
c,. l0().
-1. Rclar.rtiLrrr r'.tiilur,Ts.rrc gcncr.ullr uscrl ro '1;it1r.,.,, applicarions as hlinking lruhts..\. produca iLj\\ li.c(lttcltc\ \i,! .lJ\. B. Ll(lcti srgnals.
Cl. r oltlrgc e{ )ntr()ile!1.s. - :' rlris rrpe rhe capre ir,,r is borr, .,,.,*"u ,,?r'li,'il;:[:li:i:iii,l,l]::il'"",::i.,l,,, ,,,,,,"L)'lpLlt \\.t\al\rfnt !()llsisl\ i)t t\\i) pltrts. lin.incrca-sin{ ral}lp iutd a decrcit\i11t ramp.\' llr h'reL rr'!rl ;111r1 I]' \air l,.th .seillali,r'. ( . lri-1Jt .scillat.r. l). \stablc rnultir ibr.at,r..se rllakrr.

Ql'b) \\ r' i! r..!' ')r rnrse * irh un irriiic.[i.' .r'rhc rcason il r'arse : (r5Nrarks)l' \ l,it-lieilLtctle\ ()\e illiltor'{l.Fo) is un clectr.nic .scillat,r' that gcne'rtcs 
" 

t'raquaniy't,"r,,* ...10 llz.2' ''\n RI o\eillrll()f Pt...lucts sir:nals ir lhc raiii, lic'clLrcncr (l{1,) ranec of rrboul 100 llzlo l()0 \lliz .3. \cglrtir c 1i'cJhacl. i. enrplili,. clesitn I{cei.ce thc'ef.1cci uf.n,,,r..{. Ilthc lec'dhricli liliction of ln arlplilicr is0.(}1. thert roltesc gairt rrith ncrratirc voltuuc lccclhacJii. .tpprr'rirrrrrtelr I rtrrr r

I)e'ir'alir'c thc inptrt ilnd ()ttpLrl i'rPedanccs firr shunr-shLrnr lecdbacli 
" i,r.. ar." ilrf',i.-lll.i| i,

b)'\basic('lass(-enrplifiet,isslrornin1lg.(l).rircopcmrinuli.cclucnl i,rNllt/llll:l;f:),h"rcsonanl IretiLlcncr' Il r'ridth ol pitlscs (5(r.6ns). lln,:1 thc condrrcrion lrngle rrls.. (l5Marks)
QJ/:r) ( aicLrlate rrirrinrunr uc

pullarnplilicr.slr.*n i. l]tl'lit, 
nt"t"'' rttld lhc polcr tlissipatiotr ()l thc lfansisk)rs ir the prrs'-

b) ( nlculirrc: rra.rinrr,r ue orrtlt.t po\\er in thc anrplilicr slrr*rr in tlg. r.ilt.tr.r,,r,"(lli#tln,
(15 Nlarks;

5.rL.Jt Llra
-,+,e DLi .s.r:

COOD LUCK
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..+, / 4+-.!dt ;:$:tl irtsjl
r . \ l/Y . r o s*,tJit ttrll _j$t claitt Or-r.1

Q I /i lrind the anglc

z:r?+t':-3al
betrveen the surlaces .d2 +.r,2 * z2 : 9 and

the point (2.-1 .2).
(ts)

(20)

(2s)

(20)

(20)

Q2// Snou'lhar rhe \ector filed dclnrcd bl,,f : (.t. + .r_],2)i * 0,, + _rr1,)7 is
consen atr\'c and ljnd the scalar potcrrtial. Ilence evaluate / F. rlr? frorn (0, I ) to( I ,2).

Q3/r I:r'alu.te lf' '+. n as o'er trrc c.lire surfbce S of the regron bounded b1, the cl,rintlcr
.t2 + z: : 9 . \:0.\'-0.2:0 ancl r.-g. lf A=6zi+(2x+y)i _xk.

,\ 
'V+ I u).1 I.r.\ I,,r r., 1.* l'or. lir)_ r,.', . rrherc i. : 4

Q5/r Solr c thc cclualion fl : -t,'.1,(0)=l.tJsing rhe first five non_zero tenns.
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Answer all questions

Ql .1.-Deline ol rhe lolloving rtnns;(i) tttnstruint Iength (ii) netric.

Ql ll -.1 t1-i.5) ctclic codc hd.\g(x) 7 + x + x2 +x, + rs +x8 +t10
u) Dnnr a .yJ,ntlront, cultulutor t:ircuit /itr this cotjt.
ht liirul thc ttde yitttornia Ls./ir the ne ss.uge po|ynttniul 1 + J3 +.n4.

lltl 0 ,\\'.\lemolic .lornt).
r- ) I; ctr . 1, I xa a ,6 -ra -r1a u code polynomiul in thi,s stlstent.l

(2s MARKS)

Q ) -Ji g. ( I ) n u.t gc n a ru t e d utnvol ut i o nal c o tle .,,t i t h n -m o dtluk r 2 a tLle r.s
un t) 11 tltiplrtr und thc meSsage hils .saquent.e h.o hils dt a tnla.

,t l:itul tltt cntoder ntenut.ytnd the rutc ef/it.ient1, of tha code.
ht l:inl gentrutor.s pohnoniul for cuth o,p hit.

.un i\p multiplexer und
(2s MARKS)

?-i I ll ftan s fiins1, tode i.y said to he u tt,clit.ttttlal (25 MARKS)
Q-l lJ ,,,n.sictct Jig.(2) the r:entrul pL,rtitm uf tn.llit Jiugr,tm.for tlte ctntviulignctl encotler,
/ )1 ,rrt \r./1r' dnd rru: Jiugrdm,s und dcre rntine ourput (ligir.\ .saquent.a fbr the data digirs ( 1() I I I ).

,r (//ri'n rhll:t +n7- (1 +n)(1 +.rr + -r3)(l +,r2 +13) eS MARKS).,r i r:r rll the raljd codc 1br thc (7.5) crclic code.
b r l:,r' thc t7"3) crcric code *,ith h(x) = 1 + Jz + .n3.construct systcmatic generator matrix.
e r [)csign di'ision enc.de. fix (7.4) c1'cric c.dc .usc encoder to ilnd cri 1bi messog" oi0r.
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NOTE: Answer All

Ql : Cfunse the cofteL'l anstrer.for Jollowing J 45 M I
1) A machine operatints as motor ma)'go into regenerative braking mode if its speed

becomes

a. Sutficientll'high to niake back emf greater than supply voltage

b. Sufficientll' low to make back emf greater than supply voltage

c. Sutllcientlr high to make back eml-half of the supply voltage

d. Sultrcicntlr lorv to tnake back elnl-half oi'the supply voltage

2) ln the bionteciical instruments like artificial heal't pumps. the cornmonly used motor is

a. I)enlanent nlagnet d.c. motor b. BrushleSs d.c. motor c. Ward-l-eonard system

d. Set'ies nrotor
i ) Pennanent lnagnet d.c. motors are exlensively used in

a. .\urontobiles b. Heaters c. Air conditioners d' All o1-these

4) The speccl ol-permanent magnet d.c' motor cannot be controlled by

a. Flux conrrol method b. Rheostat control rnethod c. Electronic circuits d. None of

these

7) The torclue constant (K,"), of a permanenl magnet d.c. lnotor is 0.25 V sec / fadian and

armature resistance is 2 ohm. If the applied arrnature voltaS,e is 90 V' then its zero

speed torque is
a. 10..15 N-m b. 1 I .25 N-m c. 13.65 N-m d' 15.56 N-m

6) If a resistarce is added in series with the field winding of d.c. shunt lxotor, then its

a. Both speed and torque decreases b. Both speed and torque increases

c. Speed decreases, torque increases d. Speed increases. iofque decreases

7) Which method is suitable tbr the speed control, below and above the normal rated

sDeed of d.c. shunt motor?

a. Flux control method b. Rheostatic control method c. Voltage control method

All of thesed.

8) With the increase in temperature, the speed of series and shunt motol'will

a. Increase, decrease b. DecreaSe, increase C. lncrease. increase d. DecreaSe,

decrease
9) Speed of d.c. shunt motors are contl'olled by

a. Flux control method b.

d. All of these

Rheostatic control method c. Voltage control method



I 0) ln electric traction, which type of motor is generally used?

a. Shunt motol b. Series motor c. Cumulative compound motor d. Differential
compound motor
I I ) In a differential compound d.c. motor, with increase in load, speed

a. lncreases b. Decreases c. Remains same d. None of these

l2) D.C. series motors are used in electric traction. What happens to the speed and

current of d.c motor if there is sudden slight drop in the mains voltage?
a. Speed decreases and current also decreases b. Speed decreases and cun'ent

lncreases

c. Speed increases and cument decreases d. Soeed decreases and cun'ent
remains same

l3) If a d.c. series motor is started on very light load or on no load then
a. lt will run at dangerously high speed which may damage the motor mechanicallr
b. It will run at very low speed c. Load does not effect the speed ofd.c. series nrotor'

d. None ofthese
l4) Which motor is not suitable fbr the application of centrifugal purnps?

a. Shunt motor b. Series tnotor c. Cumulative comoound motor d. Differential
compound motor
15) Speed ofd.c. shunt motors are controlled by

a. Flux control method b. Rheostatic control method c. Voltase control method
d. All of these

02.'A magnctic circuit of uniform cross-sectional area has tr,,'o air-gaps of 0.5 and I ntnt
respectively in series. The exciting winding provides an MMF of' 1200 Amp-rulns.
Estimate the MMF across each of the air-gaps, and the flux density. J 25 M I

Q3r The rotor of a d.c. motor had an original diameter of 30 cm and an air-gap under the
poles of 2 mm. During refurbishment the rotor diameter was accidentally reground and
was then undersized by 0.5 mm. E,stimate by how much the weld MMF would have to be
increased to restore normal performance. Ilow rnight the extra MMF be provided?
[30M1
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Ansrr er AII Qucstions

Ql: A: What is the result of cxecution of the follo*,ing functions:l. math.Sqrt(6.1).
2. 7 * math.porv(3, 3).
3. (rnath.Itountt (676.37) ) I Z.
4. math.max (5,90) + 3.
5. math. min(575,8 )++.

Il: Define the follorving :

( l 0 dcgrce)

l I)lcket 2.AItP 3.Band Wid(h .l.Digital signature S.firervall (20 d cgrcc)
x,F *x + r!+ )i,F* * *,k* * ****+ ***)ki(* *,t + + * * * * * * * ,t ,F + * * r< * ,F * + * * * * * )i * * * :i< ,k * {< * + * * )k ,F * * * *

Q2: Gire only one !ine of code that can do the, fbllou.inr: :

1. ( Iiangc thc dimension of'matrix ( Dirrr x( 4.7) as integer ) to have g rorv.2. Dellnc vcctor u,ith 6 elcment.
-1. I)rint rn list box the lbllor,r,ing on same line ( Visual DotNet 200g )-1. ( hutr-r.:e lc\l eolur of llulton to Rrd
f. t-nthlc (llbg_f rt, sritc manr lines.

x**xix*x****+**+*+*{<*{.******,F***+***++,r++**{<****x,F{.*,t*,t+********,}*,i<+*,N

Q3: A:Gir c the correct rcprcsentttion in 
'isual 

basic for thc follorving equations:l. cos(tr )

- 2. (l+sin(3t)).
3. 5tan(ty + 6(.

1. 123 + 11.

5. 4x + 9r.

I]: Trace the follou.ing program and givc the content of listbox2.

Buttonl_Click ( )
i, y (5) As Integer
x(5) As Integer = [5 5
:- = 5 To 0 Step -1
ListBox2 . rtems .Add (x (i) )

(20 dcgrcc)

(15 dcgrcc.l

( 5 d egrce)

Private Sub
Dim
Dim
For

-t

lEnd Sub
Next

7)



Private Sub Buttonl_Click ( )

Dirn x1 (,) As Intege! = tt5, 0, 0), {0, 10, 0}, {0, 0, 15}i
For i = 0 To -------A------

For j = 0 To ------B------
If ------C---- Then

ListBoxl .Items.Add (xl (i, j) )
End If

Next
Next

Q4:A: Fill blanks l ith the missing codcs for the follorving programs:

1 This program display' the clemcnts of main digonal.

(18 degree)

2. l his progranl find thc maxinrum numher in matrix.

Private Sub Buttonl_Click ( )

Dim x(2 , 2) as integer = { {10,20,30}, {40,50,60), {70,80,90} }
Dim i, j , max As Tntege!

max = ----D
Fori=OIo2

Forj=OTo2
If x(i, j) -----S---- max Then

max = -------F-----
.E;ncl -L r

Next
MsgBox (max)

B :ryrite program that find the multiplication of the lbllowing
matrices x(3,4) and y(1,8).

(12 degree)

*****)k{<)F**+ * Jr * * * )t * )N + * * * 't 'k 'F 'F* **'N + * * * * * * * * + * * * * )k ,k * * * )t * * * )t t * * * * * {< ,t )t )t + * * * *

0+.r.rll .t c r!b,p.,.
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Note: enswer all alrestionsg/
A. Explain rvhat is meant by time-division m,ltiplexing (TDM)? (g marks)
B. Threc 4 kIIz spccch channcls are ideallv s:rmples and time multiplcxed. f)etermine
the requircd channel ba ndrvidth.

ul
A. Dralv the block diagr:rm of gcncration of signnls using balanced

(a) NBPNI; (b) NIII.'N{.

A. \\'hat is analog pulse modulation?

l]. A discrctc-tinrc :rnrplificr uscs a sampling interval T = 25 trrs. What
frequen. of ' signal that c:rn bc processcd with this amplificr witho.t

(12 marks)

modulators:
(15 marks)

B. A 100 Nlllz carricr lvave has a pcak voltage of 5 volts. The carrier is frequency
modulatcd (FM) b1' a sinusoitlal modulating signal or lvaveform of frequcncy 2 kHz
such thnt thc frcqucncy dcvintion Af is 75 kHz. The modulated lvaveform passcs

through ze ro irnd is increasing :rt t = 0. Dcterminc the exprcssion for thc modulated

cil rrt c r \\ ll\ cl0 rnl, (15 marks)

(8 marks)

is thc highcst

aliasing?

(12 marks)

Q/

ut
A. In a frcrlrcncv nrndulnted voltagc, thc nraximum modulating frcqlcncy is l5 kHz
and thc nrarirnurn frcquencv dcviation is 75 kHz. l)cterminc the thcorctical
bandu'idth ol'the F NI signal il'the significant sitlcb:rnd p:rirs cxtencl rrpto grr,.

(10 marks)
ll. A given nrodttlntcd signll has nrirxinrum frequency dcviation of 50 Hz for an input
sinusoid of unit :rmplitude lnd a frcquency of 120 lrz. Find the rcquired frcqucncy
rnultiplication f:rctor rr to produce a maxirnum frcquency dcviation of 20 kHz rvhcn

thc iriput sinusoid h:rs rrnit arnplitude and a I'rcquencv of 240 lrz and thc anglc

(20 marks)
1

--.y \\
6lLA c.t 

gr.r .uri ;6.11-oJl g";r,"

rnodulation uscd is (y' PN{ and (ii) FM.
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Q1: ('.ltllrtrtc tllc irttglc tlt:tt is qcrtctirtt:rl li,rn tlrc rr.r'nral rct lrr. ,l llrc r.lr:rr.gc rcrrt.lr ;rrrri
tltc ttr:tgrtetit lltrr tlt:rtsi(t (l]) il r'oLr krron tlr;rt tlrr: <.lr:rr.ge rrro'ctl *.i1lr;r rclr<.rl\ .l (0. l.r()
Illcl(:l l)cl setotttl. ,\sstltltc tlr:tl tlrc t lr:ttgc is clct trrrr rrrovcrl on tlrt'strr.l:rr.c ol ;r t..rrrIrrt.I,r
;ttttl ltrrrtolt ittltitt ls lltis c'lct trott. ;\ssurrrc lrlso tlurt tlrc r.Lu.r.crrl is;rlxrrrt 2 rrr,.\nrp q.t,rrt,r;rlc,rl
:rl,lrg '5 trrt lcltqtll .1 lltis torrtlut t'r'. 'l'lre rlist:rrrtr lirrnr tlre point rlcsir.erl ro (.()nll).tc rll(.
Itt:tgltctit licltl to tlrc t olttlLtt tol' is lcrtt. .'\ssurrrc tlre t':rsc urrrlcr. lcst is irr r.;rr.urrrrr. (84 mtu-ks)

Q2: '\- l)c|ivc ;t Iirt llt ro slton tlrc (luuss's ('or)( cl)ls ol tlrc rlrllL,r-r,rrti;rl lirr.rrr. (17 rnarks)

Q2: l]- \\'lr;rl is .\lttJrcl'cr's l:ru ol tlrc rn:rqrt:tic liclrl:, l)cr.irc ;ln e\l)r.(,ssl()' li, tlris
pr rrrt ilrlc. (16 qrqks)

(')ii: l)tIirt :ttt crlltcssiott ,l lltc Itt:rqlretic cLrrl (()n(cJ)t. 'l lrcrr q6rllrLrlc {lrc clc.tr.it.
I I I ( ) I I I C I I t I t I 1 I ol ;t Poittl <'lr:trgc il rou Iinon tlr:rt 0 = 1..5 rr.lrc'c ll-ll il..j<.rrr. ,.\ssrrrrr. llr.r']((lll( III()IIICttttIttt is q-.cllcl:tlc lrl)rrl t\\'() Ilcq-;ltivc lloirtl t lr:ugc srrr.lr ;rs c6r.lrrrrr r(x;ll(.(l iltli I ilrl;rrrrl ll Ttltt |csPc:tlirclr'. (lirc ir lrclii'r';rlrlt: crJrl:rrrrtiorr lirr. llrt: rrcg;rlirt, :igrr il'
irl)l)c:tr lti r.trr solrrtion. (8.3 qr24.r)

,n^16 \

"4/o:Ly_--=---z'
IIL;rr/ rl I)t'J.,t.

I"titIt Il,t1<r'/t .l.

@^4,/4Afu4L

'l t';tt'/tt'r' it clnr4r'
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Ql) MultiPle Choice Questions:

blte at each add ress is

(ai l0:-+ (b)8192

{. A nremoq' l ith 256 addresses has

l3ll:0 sddrc5s lil)es

ict I 'rddress lirte

5. Optical storage devices employ

(a) Ultravioiet light
(c) OPtical couplers

Q2) lmplement the switching function

[ 0 Marksl

(d) 40e6

(b) 6 address lines

(d) 8 address lines

1b ) Electromagnetic fields

(d) Lasers

[20 Markl

t. According to the sampling theorem, the samp|ing frequency should be

(a) Less than halfthe highest signal frequ^ency

ibt Gt"u,", than twice the highest signal trequency

i.i l-..t than half the lowest signal lrequency

iai Gr.ut.t than the lowest signal frequency

2. In an R/2RDAC, there are

(a) Four values of resistors

(b) One resistor value

1c t Tu o resistor values

(d) A nutlrb., of resistor values equal to the number of inputs

3. The bit capacity of a memory that has 1024 addresses and can store one

(c) 8

F (x, w' Y' z) - | m(0'1'2'3'4'9'I3't4'Ls )

a. Using two S-to- I multiplexers with an lt:il-t,l-o* 
enable' plus an OR gate'

b. Using one 8-to-1 multiplexers assume (x) as input multiplexed'

Q3) What is the diff'erence between Static Random Access Memory (SRAM) anci

DvnamicRandonra...,'r.l.'"ory(DRAM)?[10Marks|

{



Q4) Obtain the state diagram and state table for the circuit in F--..:- . : \1.-.-.

CLK Resel

Figure I

Q5) Given the following state diagram, design the sequential circuit using D flipflops.

[20 Marksl

Q6) Determine the output of the DAC in Figure 2 if the sequence of 4-bit numbers
are 1011,t1 11 applied to the inputs. The data inputs have a lou'value of0 V and a

high value of + 5V. [20 Marks]

?00 r{) t0 r!l

',-\0--!- )
( o0)-.

/''..--zI

,). \ef tci':\ ,/X)
'>D,,,.,

()-
o
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. {lgure 2-\- -/*
\,
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Answer All Ouestions

llote.: llqures in thc back ol'question's paper
Ql/a) ( hoose thc corrccl unsrr cr:
l. Crossorcr distortion bchar ior is ehar.aclcri,tic ol.

5. \egatrvc Icedbacli is crrpkrrccl in urnplilicrs.
Q2/a) ,\ cnsral has L tll. (.'r ,o.O-s pl:.. Il . l kO ancl (.p _ t() pl..

parallcl-rcsorranl licqucncics oI tlte cf\stlll.
.\\ 

ith ,t.ncqatire voltaee licdback. ln arnplilicr uires an
\\ hen l'ccdbacl. is rernor etl. it rcquir.cs 0.25 \' iripLrr lirr
fcctlback (ii.) t'cedbacli i't.tction yr.

{)utput ol l0 \/ irith an inpllt of 0.5 \,.
Inc silr]tc outpul. ('illclllttc (i) i:Jin rr ithout

( | l, ;\ la rks)

( lleLrlale thc srries-resonant untl
( I {)}larks)

(l-5,Vlarks)

D)

Q3/:t)

*----'--+'-
r*.iill .1*t

,irl +r 4i+J +l

A' c'lass i\ .tltput stilgc ll. ( lass Il (),tlLrt \luge. c. c'lass c output stagc. D. (.onrnr.n Lrasc outpllt.2, In a negati."e lceclback arlplilicr Li:irrr.: roltuea,_scrics tb.jorcr .A. I{i decreases ilnd Ro dL,cfelse\. B. Ridecrcascs and I{o increascs.C. Ri increases lncl Iltr dccrclse\. l). Rr rncrcascs lncl Ro incrcases.3' Thc'oltage gilirl (rl lln ltrrlpliltcr irithLrLrt lrcelbucl ir:rjrjn ('alculatc the \oltaue gain ol.rhc ar'plilrer il.negarile rortagr' rceJh;re r' is inlrt,dLrer,,i in thc eircLrit. (;i\en thal leecrbtcri r..rction 0.0r.
:\' 97 B. Ioo.
c,. l0().
-1. Rclar.rtiLrrr r'.tiilur,Ts.rrc gcncr.ullr uscrl ro '1;it1r.,.,, applicarions as hlinking lruhts..\. produca iLj\\ li.c(lttcltc\ \i,! .lJ\. B. Ll(lcti srgnals.
Cl. r oltlrgc e{ )ntr()ile!1.s. - :' rlris rrpe rhe capre ir,,r is borr, .,,.,*"u ,,?r'li,'il;:[:li:i:iii,l,l]::il'"",::i.,l,,, ,,,,,,"L)'lpLlt \\.t\al\rfnt !()llsisl\ i)t t\\i) pltrts. lin.incrca-sin{ ral}lp iutd a decrcit\i11t ramp.\' llr h'reL rr'!rl ;111r1 I]' \air l,.th .seillali,r'. ( . lri-1Jt .scillat.r. l). \stablc rnultir ibr.at,r..se rllakrr.

Ql'b) \\ r' i! r..!' ')r rnrse * irh un irriiic.[i.' .r'rhc rcason il r'arse : (r5Nrarks)l' \ l,it-lieilLtctle\ ()\e illiltor'{l.Fo) is un clectr.nic .scillat,r' that gcne'rtcs 
" 

t'raquaniy't,"r,,* ...10 llz.2' ''\n RI o\eillrll()f Pt...lucts sir:nals ir lhc raiii, lic'clLrcncr (l{1,) ranec of rrboul 100 llzlo l()0 \lliz .3. \cglrtir c 1i'cJhacl. i. enrplili,. clesitn I{cei.ce thc'ef.1cci uf.n,,,r..{. Ilthc lec'dhricli liliction of ln arlplilicr is0.(}1. thert roltesc gairt rrith ncrratirc voltuuc lccclhacJii. .tpprr'rirrrrrtelr I rtrrr r

I)e'ir'alir'c thc inptrt ilnd ()ttpLrl i'rPedanccs firr shunr-shLrnr lecdbacli 
" i,r.. ar." ilrf',i.-lll.i| i,

b)'\basic('lass(-enrplifiet,isslrornin1lg.(l).rircopcmrinuli.cclucnl i,rNllt/llll:l;f:),h"rcsonanl IretiLlcncr' Il r'ridth ol pitlscs (5(r.6ns). lln,:1 thc condrrcrion lrngle rrls.. (l5Marks)
QJ/:r) ( aicLrlate rrirrinrunr uc

pullarnplilicr.slr.*n i. l]tl'lit, 
nt"t"'' rttld lhc polcr tlissipatiotr ()l thc lfansisk)rs ir the prrs'-

b) ( nlculirrc: rra.rinrr,r ue orrtlt.t po\\er in thc anrplilicr slrr*rr in tlg. r.ilt.tr.r,,r,"(lli#tln,
(15 Nlarks;

5.rL.Jt Llra
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{lYLalyl nrlr'6r ir$A . tdill
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jEerg :ltrjryt j.j
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cjrytr !Jre-:
sjl,ll ,: - jltJ s.Llt dtljtt 6JtjJ

- ejlljl #lrljl i+r
4+ii3t lr.r3yl 6t_)itt i.rjl-r

..+, / 4+-.!dt ;:$:tl irtsjl
r . \ l/Y . r o s*,tJit ttrll _j$t claitt Or-r.1

Q I /i lrind the anglc

z:r?+t':-3al
betrveen the surlaces .d2 +.r,2 * z2 : 9 and

the point (2.-1 .2).
(ts)

(20)

(2s)

(20)

(20)

Q2// Snou'lhar rhe \ector filed dclnrcd bl,,f : (.t. + .r_],2)i * 0,, + _rr1,)7 is
consen atr\'c and ljnd the scalar potcrrtial. Ilence evaluate / F. rlr? frorn (0, I ) to( I ,2).

Q3/r I:r'alu.te lf' '+. n as o'er trrc c.lire surfbce S of the regron bounded b1, the cl,rintlcr
.t2 + z: : 9 . \:0.\'-0.2:0 ancl r.-g. lf A=6zi+(2x+y)i _xk.

,\ 
'V+ I u).1 I.r.\ I,,r r., 1.* l'or. lir)_ r,.', . rrherc i. : 4

Q5/r Solr c thc cclualion fl : -t,'.1,(0)=l.tJsing rhe first five non_zero tenns.

6ood, Lud<,

^ 1s9l7ot6\-.-4nbl

. e*"jrjt c.rr.,r
,irt+p !+: c.J
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l.jtytl alrf-q
lr-lrll gsJlJ sllrll dldll 6JljJ

eriXt r,tdl A+^
i-jiill .b-JJl s$l 1r.l+

' lr t / ,.slj+ll irji:ll dilsll
Y . \ i/l . \ e g*lJll tlrjl _;litl J,aiJt 3r-.:.1

Answer all questions

Ql .1.-Deline ol rhe lolloving rtnns;(i) tttnstruint Iength (ii) netric.

Ql ll -.1 t1-i.5) ctclic codc hd.\g(x) 7 + x + x2 +x, + rs +x8 +t10
u) Dnnr a .yJ,ntlront, cultulutor t:ircuit /itr this cotjt.
ht liirul thc ttde yitttornia Ls./ir the ne ss.uge po|ynttniul 1 + J3 +.n4.

lltl 0 ,\\'.\lemolic .lornt).
r- ) I; ctr . 1, I xa a ,6 -ra -r1a u code polynomiul in thi,s stlstent.l

(2s MARKS)

Q ) -Ji g. ( I ) n u.t gc n a ru t e d utnvol ut i o nal c o tle .,,t i t h n -m o dtluk r 2 a tLle r.s
un t) 11 tltiplrtr und thc meSsage hils .saquent.e h.o hils dt a tnla.

,t l:itul tltt cntoder ntenut.ytnd the rutc ef/it.ient1, of tha code.
ht l:inl gentrutor.s pohnoniul for cuth o,p hit.

.un i\p multiplexer und
(2s MARKS)

?-i I ll ftan s fiins1, tode i.y said to he u tt,clit.ttttlal (25 MARKS)
Q-l lJ ,,,n.sictct Jig.(2) the r:entrul pL,rtitm uf tn.llit Jiugr,tm.for tlte ctntviulignctl encotler,
/ )1 ,rrt \r./1r' dnd rru: Jiugrdm,s und dcre rntine ourput (ligir.\ .saquent.a fbr the data digirs ( 1() I I I ).

,r (//ri'n rhll:t +n7- (1 +n)(1 +.rr + -r3)(l +,r2 +13) eS MARKS).,r i r:r rll the raljd codc 1br thc (7.5) crclic code.
b r l:,r' thc t7"3) crcric code *,ith h(x) = 1 + Jz + .n3.construct systcmatic generator matrix.
e r [)csign di'ision enc.de. fix (7.4) c1'cric c.dc .usc encoder to ilnd cri 1bi messog" oi0r.
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NOTE: Answer All

Ql : Cfunse the cofteL'l anstrer.for Jollowing J 45 M I
1) A machine operatints as motor ma)'go into regenerative braking mode if its speed

becomes

a. Sutficientll'high to niake back emf greater than supply voltage

b. Sufficientll' low to make back emf greater than supply voltage

c. Sutllcientlr high to make back eml-half of the supply voltage

d. Sultrcicntlr lorv to tnake back elnl-half oi'the supply voltage

2) ln the bionteciical instruments like artificial heal't pumps. the cornmonly used motor is

a. I)enlanent nlagnet d.c. motor b. BrushleSs d.c. motor c. Ward-l-eonard system

d. Set'ies nrotor
i ) Pennanent lnagnet d.c. motors are exlensively used in

a. .\urontobiles b. Heaters c. Air conditioners d' All o1-these

4) The speccl ol-permanent magnet d.c' motor cannot be controlled by

a. Flux conrrol method b. Rheostat control rnethod c. Electronic circuits d. None of

these

7) The torclue constant (K,"), of a permanenl magnet d.c. lnotor is 0.25 V sec / fadian and

armature resistance is 2 ohm. If the applied arrnature voltaS,e is 90 V' then its zero

speed torque is
a. 10..15 N-m b. 1 I .25 N-m c. 13.65 N-m d' 15.56 N-m

6) If a resistarce is added in series with the field winding of d.c. shunt lxotor, then its

a. Both speed and torque decreases b. Both speed and torque increases

c. Speed decreases, torque increases d. Speed increases. iofque decreases

7) Which method is suitable tbr the speed control, below and above the normal rated

sDeed of d.c. shunt motor?

a. Flux control method b. Rheostatic control method c. Voltage control method

All of thesed.

8) With the increase in temperature, the speed of series and shunt motol'will

a. Increase, decrease b. DecreaSe, increase C. lncrease. increase d. DecreaSe,

decrease
9) Speed of d.c. shunt motors are contl'olled by

a. Flux control method b.

d. All of these

Rheostatic control method c. Voltage control method



I 0) ln electric traction, which type of motor is generally used?

a. Shunt motol b. Series motor c. Cumulative compound motor d. Differential
compound motor
I I ) In a differential compound d.c. motor, with increase in load, speed

a. lncreases b. Decreases c. Remains same d. None of these

l2) D.C. series motors are used in electric traction. What happens to the speed and

current of d.c motor if there is sudden slight drop in the mains voltage?
a. Speed decreases and current also decreases b. Speed decreases and cun'ent

lncreases

c. Speed increases and cument decreases d. Soeed decreases and cun'ent
remains same

l3) If a d.c. series motor is started on very light load or on no load then
a. lt will run at dangerously high speed which may damage the motor mechanicallr
b. It will run at very low speed c. Load does not effect the speed ofd.c. series nrotor'

d. None ofthese
l4) Which motor is not suitable fbr the application of centrifugal purnps?

a. Shunt motor b. Series tnotor c. Cumulative comoound motor d. Differential
compound motor
15) Speed ofd.c. shunt motors are controlled by

a. Flux control method b. Rheostatic control method c. Voltase control method
d. All of these

02.'A magnctic circuit of uniform cross-sectional area has tr,,'o air-gaps of 0.5 and I ntnt
respectively in series. The exciting winding provides an MMF of' 1200 Amp-rulns.
Estimate the MMF across each of the air-gaps, and the flux density. J 25 M I

Q3r The rotor of a d.c. motor had an original diameter of 30 cm and an air-gap under the
poles of 2 mm. During refurbishment the rotor diameter was accidentally reground and
was then undersized by 0.5 mm. E,stimate by how much the weld MMF would have to be
increased to restore normal performance. Ilow rnight the extra MMF be provided?
[30M1

9".a S^&

1.try4
,4azur",/t*t/1"7r**rV't

,. 
Depanment Head /

/a,11 /pe/t
'v /' 

/



CJlJrr, 1l / nYua:Yl p--! : |-ilI
a*$t: fu.>Jt

,a,' L-Lr :;tLdl
r.rljc t-;rt - I .Y1 ;,,3,

-t l.'a' ')',

o-.]lJl-,',-,r1, p1r1l J'!t rjr'
4+jiill .h-JYl nt)ilt at Lr

, :lj _a+ji:Jt 4:tsjl

l.'\1- l,\o c,-tt.ll fhX ;ult .!jt g'-.,.1

Ansrr er AII Qucstions

Ql: A: What is the result of cxecution of the follo*,ing functions:l. math.Sqrt(6.1).
2. 7 * math.porv(3, 3).
3. (rnath.Itountt (676.37) ) I Z.
4. math.max (5,90) + 3.
5. math. min(575,8 )++.

Il: Define the follorving :

( l 0 dcgrce)

l I)lcket 2.AItP 3.Band Wid(h .l.Digital signature S.firervall (20 d cgrcc)
x,F *x + r!+ )i,F* * *,k* * ****+ ***)ki(* *,t + + * * * * * * * ,t ,F + * * r< * ,F * + * * * * * )i * * * :i< ,k * {< * + * * )k ,F * * * *

Q2: Gire only one !ine of code that can do the, fbllou.inr: :

1. ( Iiangc thc dimension of'matrix ( Dirrr x( 4.7) as integer ) to have g rorv.2. Dellnc vcctor u,ith 6 elcment.
-1. I)rint rn list box the lbllor,r,ing on same line ( Visual DotNet 200g )-1. ( hutr-r.:e lc\l eolur of llulton to Rrd
f. t-nthlc (llbg_f rt, sritc manr lines.

x**xix*x****+**+*+*{<*{.******,F***+***++,r++**{<****x,F{.*,t*,t+********,}*,i<+*,N

Q3: A:Gir c the correct rcprcsentttion in 
'isual 

basic for thc follorving equations:l. cos(tr )

- 2. (l+sin(3t)).
3. 5tan(ty + 6(.

1. 123 + 11.

5. 4x + 9r.

I]: Trace the follou.ing program and givc the content of listbox2.

Buttonl_Click ( )
i, y (5) As Integer
x(5) As Integer = [5 5
:- = 5 To 0 Step -1
ListBox2 . rtems .Add (x (i) )

(20 dcgrcc)

(15 dcgrcc.l

( 5 d egrce)

Private Sub
Dim
Dim
For

-t

lEnd Sub
Next

7)



Private Sub Buttonl_Click ( )

Dirn x1 (,) As Intege! = tt5, 0, 0), {0, 10, 0}, {0, 0, 15}i
For i = 0 To -------A------

For j = 0 To ------B------
If ------C---- Then

ListBoxl .Items.Add (xl (i, j) )
End If

Next
Next

Q4:A: Fill blanks l ith the missing codcs for the follorving programs:

1 This program display' the clemcnts of main digonal.

(18 degree)

2. l his progranl find thc maxinrum numher in matrix.

Private Sub Buttonl_Click ( )

Dim x(2 , 2) as integer = { {10,20,30}, {40,50,60), {70,80,90} }
Dim i, j , max As Tntege!

max = ----D
Fori=OIo2

Forj=OTo2
If x(i, j) -----S---- max Then

max = -------F-----
.E;ncl -L r

Next
MsgBox (max)

B :ryrite program that find the multiplication of the lbllowing
matrices x(3,4) and y(1,8).

(12 degree)

*****)k{<)F**+ * Jr * * * )t * )N + * * * 't 'k 'F 'F* **'N + * * * * * * * * + * * * * )k ,k * * * )t * * * )t t * * * * * {< ,t )t )t + * * * *

0+.r.rll .t c r!b,p.,.
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Note: enswer all alrestionsg/
A. Explain rvhat is meant by time-division m,ltiplexing (TDM)? (g marks)
B. Threc 4 kIIz spccch channcls are ideallv s:rmples and time multiplcxed. f)etermine
the requircd channel ba ndrvidth.

ul
A. Dralv the block diagr:rm of gcncration of signnls using balanced

(a) NBPNI; (b) NIII.'N{.

A. \\'hat is analog pulse modulation?

l]. A discrctc-tinrc :rnrplificr uscs a sampling interval T = 25 trrs. What
frequen. of ' signal that c:rn bc processcd with this amplificr witho.t

(12 marks)

modulators:
(15 marks)

B. A 100 Nlllz carricr lvave has a pcak voltage of 5 volts. The carrier is frequency
modulatcd (FM) b1' a sinusoitlal modulating signal or lvaveform of frequcncy 2 kHz
such thnt thc frcqucncy dcvintion Af is 75 kHz. The modulated lvaveform passcs

through ze ro irnd is increasing :rt t = 0. Dcterminc the exprcssion for thc modulated

cil rrt c r \\ ll\ cl0 rnl, (15 marks)

(8 marks)

is thc highcst

aliasing?

(12 marks)

Q/

ut
A. In a frcrlrcncv nrndulnted voltagc, thc nraximum modulating frcqlcncy is l5 kHz
and thc nrarirnurn frcquencv dcviation is 75 kHz. l)cterminc the thcorctical
bandu'idth ol'the F NI signal il'the significant sitlcb:rnd p:rirs cxtencl rrpto grr,.

(10 marks)
ll. A given nrodttlntcd signll has nrirxinrum frequency dcviation of 50 Hz for an input
sinusoid of unit :rmplitude lnd a frcquency of 120 lrz. Find the rcquired frcqucncy
rnultiplication f:rctor rr to produce a maxirnum frcquency dcviation of 20 kHz rvhcn

thc iriput sinusoid h:rs rrnit arnplitude and a I'rcquencv of 240 lrz and thc anglc

(20 marks)
1

--.y \\
6lLA c.t 

gr.r .uri ;6.11-oJl g";r,"

rnodulation uscd is (y' PN{ and (ii) FM.
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Q1: ('.ltllrtrtc tllc irttglc tlt:tt is qcrtctirtt:rl li,rn tlrc rr.r'nral rct lrr. ,l llrc r.lr:rr.gc rcrrt.lr ;rrrri
tltc ttr:tgrtetit lltrr tlt:rtsi(t (l]) il r'oLr krron tlr;rt tlrr: <.lr:rr.ge rrro'ctl *.i1lr;r rclr<.rl\ .l (0. l.r()
Illcl(:l l)cl setotttl. ,\sstltltc tlr:tl tlrc t lr:ttgc is clct trrrr rrrovcrl on tlrt'strr.l:rr.c ol ;r t..rrrIrrt.I,r
;ttttl ltrrrtolt ittltitt ls lltis c'lct trott. ;\ssurrrc lrlso tlurt tlrc r.Lu.r.crrl is;rlxrrrt 2 rrr,.\nrp q.t,rrt,r;rlc,rl
:rl,lrg '5 trrt lcltqtll .1 lltis torrtlut t'r'. 'l'lre rlist:rrrtr lirrnr tlre point rlcsir.erl ro (.()nll).tc rll(.
Itt:tgltctit licltl to tlrc t olttlLtt tol' is lcrtt. .'\ssurrrc tlre t':rsc urrrlcr. lcst is irr r.;rr.urrrrr. (84 mtu-ks)

Q2: '\- l)c|ivc ;t Iirt llt ro slton tlrc (luuss's ('or)( cl)ls ol tlrc rlrllL,r-r,rrti;rl lirr.rrr. (17 rnarks)

Q2: l]- \\'lr;rl is .\lttJrcl'cr's l:ru ol tlrc rn:rqrt:tic liclrl:, l)cr.irc ;ln e\l)r.(,ssl()' li, tlris
pr rrrt ilrlc. (16 qrqks)

(')ii: l)tIirt :ttt crlltcssiott ,l lltc Itt:rqlretic cLrrl (()n(cJ)t. 'l lrcrr q6rllrLrlc {lrc clc.tr.it.
I I I ( ) I I I C I I t I t I 1 I ol ;t Poittl <'lr:trgc il rou Iinon tlr:rt 0 = 1..5 rr.lrc'c ll-ll il..j<.rrr. ,.\ssrrrrr. llr.r']((lll( III()IIICttttIttt is q-.cllcl:tlc lrl)rrl t\\'() Ilcq-;ltivc lloirtl t lr:ugc srrr.lr ;rs c6r.lrrrrr r(x;ll(.(l iltli I ilrl;rrrrl ll Ttltt |csPc:tlirclr'. (lirc ir lrclii'r';rlrlt: crJrl:rrrrtiorr lirr. llrt: rrcg;rlirt, :igrr il'
irl)l)c:tr lti r.trr solrrtion. (8.3 qr24.r)

,n^16 \

"4/o:Ly_--=---z'
IIL;rr/ rl I)t'J.,t.

I"titIt Il,t1<r'/t .l.

@^4,/4Afu4L

'l t';tt'/tt'r' it clnr4r'

I J t t.s.s ; t t t t .\' r t t t t ; t t t . | /-..1 t t.s.s ; t r t
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Answer All 0uestions

(Jl:Sclccl the corrcct choice for the following statements: (Ansner 5 onlr') (20 degree;

l. Assume trtName is a textbox control, uhich of the following is a valid assignnrcnt statemcntl.\ t\1\anto -'.lones
(. r\I\ltl))e.l-cxt - "Jones"

2.Horl do *t declarc a variable?
,,\. I :iitrg Inlc'r.lcr cOrlntaird
( . I sillt .\ ,rrtrl il cotnr)tand in the l)ublic Class

ts. txtName.Ciaption -'Jones'
D. txtNanre.l ext = '.lones'

B. L.lsing DIM cornmand
D. using prir.ate su tr

-( 
re:rtes a b,r that can be used to retricve one piece 'f information from a user.

\. ,\ ls( ilj( )\ B. INPUTIIOX Ci. Dialog Box l).t_afrel

{. fhe codr \t:ttement, 27 < = 15, rvill havc a resulting cnndition
.\: tl,, Il; lrLrc (': lllse D:n0ne

5.lt c:rn conf:rin () to 2 hillion Iinicode characters.
\ ll\ r. []. ('har- (..Single I). Srr.irrg

6.\\ hen rou click the \lisible arrow in the l,r,perties nindorv, the follo$,ing is displayed
.,\: \'c:. \o B:'frue, False Cl: l,(.) l). Enable. I)isaorc

(J2: ( 0mpletr: thc
s tit ftmr n t.

llon chart to find the largest of three numbers A,B, and ( from the follo*ing
(16 dcgree)

PRINT't]
ts B>('
IS A>C
ItF.r\D A.
PRIN'I L'

PRIN'I A
IS A>t]
PRINl'('

YES

STARI'

l'agc l-l



Q-l: '\nsn cr br True or False and correct the False statemenf

] Irhc r lri;rt'1. litlr nrrrrc t l\ lNrnrcr is r:riid
, l,l\r"u], \irlh.S(ln{(\J))$illtire g l: rc.ull' 

. 
r rlls c rlL Is J !(rtfeel tleciarlliorr lrr rl,r.lra, , --:^r^r-r. \ | irlr, rrr \ I;irrr R,rrrrrJr rrTo l'j::l',tl' 

dc'e,lare r ariabic r tli r, scr,i," .;i;; ;;;il; ; ilin?.:ii,li :litll*lh_", :':.: "::,

t I l) dcgree)

(,f.1;(iir.c the corrcct.represen tation in visuali :.;;i;,;':';(rrratron 
tn visual basic for rhe fottorving equarions: (15 degre r2. tan(r+3 ).I 56- sin(90).

'+. cos(t ) +sin(t).
-5. e' - 12.

r !i.r -----=---,.,J. r n Inle rn(t lherr arc man\ tcrms usedldefine the fo orvines:
(2.1 degree)

l. llandq,idth

.+. VIbps
J, ISDI-

6. FII-TP

2. IP

-5.I fP

(.Xr;lX) onlv one ol- the fbllor.i ing :

] Yri,. e()r)rpierc prograrn
_ \,1 rrtc cotnplete pfogrrln
Irsfhoxl

to Insert nell column in
to Print thc seconrl and

( I 5 degrce)

matri)r r(2,2).
third coulnrn of matrix x(-3, 3) in

r-i-,-.i_9.:tt ,,

trry :f.El ,.*r.,. ..r

I'agc'J-.2
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Notes:

l. Attempt four questions onl!' For each question 25 marks'

2- fhe lsst uueslion s

Q!! Select tl.re correct choice' Scleqt-one- idJ

l. Accolding to the line integral principle' the line

fl'onr the origin to the point P is " ' '

a. sante at all path. b. satne at half path and differ

poinl. d. not any one fiom the above'

2.Usingtlrelluxprinciple,iIthereisnosourcelbrthevectorfre|ds(A)$he|ethci)ux{@)

can be grren bl (0 = 6, tatl then (@) can equal to zero at:

a, .-\r rhe case when the llux is larger than the surface contribution of any contout' at

that surl-ace'

b. At the case when there is no source'

c. Ar the case tvhen the flux is smaller than the surface contribution of any contour a1

that surf'ace.

d. None of the above.

o1..8-Assunlethereisapointcharge(suchaselectron)affectedbyarnagneticforceof
2NthenConputetlreelectricfluxifyouknowthalthechargevelocityisabout0.l2C,and
the elect.c cun.enr generated in associating with the tnagnetic field (H) is (l = 0'02 mA)'

Assume that (p - 0.002 n-| charge per unit length). Assume also the angle generated

by the charge under test is 45o Tl.re case is under vacuum' (15 marks)

Q2j/!:Compare according to Maxrvell's equations betrveen: (Ansrryer-onc-oulv)

1 . The curl of magnetic t-reld and that of the elecrric t-leld'

2. The divergencJof the electric field and this of the magneric field. (12 marks)

o2:B-Der\vean expressior] to show the electrii'field of dipole. (13 marks)

o3:A- Thetotal results of adding the contribution for all the contours is defined as Stock's

theor.em. Which conveft the line integral formula to several types of useful formula' one

of these is: (Derive if it is possible) (15 marks)

(10 marks)

integral of the gradient of the furrctiorr

at other points. c. ditfer tiotlt point to
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u. IA.at- []1vxs)dA
,6, Aot- L(vxA)d.s

b. IAdl= I (vxA.)ctL

d. None ofthe above.

o4:A- usi'tg the definition of the dot product. Tlie interior angle of the triangre ar A ancr Bdellned bir three points A (1,3.-2) , B(-2, 4,5) and c(0. -2, l) should be one o1-rh..fbllorving: (l5 marks)
a. 65. 28" and 45.9". b. 56.28" and 49.5" c. 64.g2,,and 59.4,, d. none o1.the abor e
o4:B- usually there are trrree types of the generation of the charges. List a, these types.Then discuss briefly the co'crusions that we can obtain frorr the case when the work haddone o'er a charge became at a tirne positive and at second tirne negati'e. (r0 marks)

AS: fnis auestion snou

If two points where a point charge rnoving along the rine in between such as (A) and(B)' Assume that rhe erectric field generated between two poir.rts is (0.5 c.m-2) 
", 0","i ,oland (0.7 c'rr-2) at point (B). Assume also the charge is erectron in vacuum. compute themagnitude of the potential difference generated between these two points. Give a suitableexplanation for the -ve sign if it was appear in your sorution. (25 marks)

oJ"B- Assu'e you should nlove a charge from pornt A to point B. Discuss br.iei.rr ar theconditions that vou may f-acing. ( l 0 marks)

Examiner

Hussam N. Al-Anssary

-4t/i/ 4 24U

i+lo5t
Head of Dept.

A.L. Lairh W. Abdullah
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QI/
note: answer att ou

The antenna currenr of an AM transmitter is g A if onry the carrier is sent, but it
increases to 8'93 A if the carrier is modurated by a singre sinusoidar wave. I)etermine
the percentage moduration. Arso find the antenna current if the percent of
modulation changes to 0.g. (20 marks)
at
A. How PM generated using FM? Explain.

- B. Find the overall noise figure of a three stage cascaded
a power gain of l0 dB and noise figure of6 dB.

voltage is 2 volts. The

volts and its frequency

and the corresponding

(20 marks)

(8 marks)
amplifier. each stage having

(12 marks)
Q/
In an FNf s)'stem, the audio frequency is l kHz and audio
deviation is ,l kHz, If the .{F voltage is now increased to g
dropped to 500 Hz, find the modulation index in each case

bandwidth using Carson's rule.

9!t
A' What are the disadvantages of purse position moduration (ppM)? (E marks)
!' For a purse-ampritude modurated (pAM) transmission of voice signar having

-'raximum frequency equar to fn. = 3 kHz, carcurate the transmission bandwidth. It is
given that the sampling frequency f,=g kHz and the pulse duration z =0.1 Ts.

Q5/ Answer two branches onlv:
(12 rnarks)

A' calculate the percent power saving for the SSB signal if the AM wave is
modulated to a depth of (a) l00oh and (b) 50o/o. (10 marks)
!' By using continuous-time convorution integrar, find out the response of the systemto unit-step input signal, Impulse responseis given as

h(r) - lu-'o,'.u(t).
(1-2)

(10 marks)



C. Find the Fourier transform of the signal

x(t)-e-o'u(t), a>0.
(10 marks)

,q1s9l?-eY-\'--
crl ,\|9 4.+J.,:t ;siJt u+r,

1

---, -f N
6lL6 ir.^Ja ,r.r i ;!.rl-Jl gtJ.
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iJ)t"ai)l 61+.i!: 4-riA : r-ili
4+:$l : i.ll,t!"ll

t/61!:!J:6rLall
6bL-r :aLriaYl J-j
2016/o/ t\ : eJrjll

(!t..!t !]-rt-+
lr-lall ,',-jrl: Jl,.lI tl'll Sllil

lrJlrll Prrl 4-JrA

i,jf:Jl .b-JYl gllill ar-Lr

-i-!: / t-.tr.gJl qi:lt a;.tsjt't'-,!.
Y. l1/l . I o lr-llJl tl:Jl -srt{jll jtri.Yi

Ql// Solvc the lirllol'ing cquations:

rli 2rln.r+r
I i- -ri sllt t + l'cosl'

2) r'' - (rr'+ t')9: o
lll

11- l' at t'
3l=-.- . :t:'cosl

all- alr

Q2l/ (choose onl) trvo). (:o
a)l:incl the rolurre ol'thc re.sion in thc llrst oclant boundeti bl thc plancs (x+ z:1 ; ano

(r I lz-l t

. l- i- o.1 fir,!ll , .I t-. i.' ,- |

, -,-..c ,r-li'---',,I I I p-sinOapciOaS
-l r -J: -1,'

14)

(i01"1)

( lol.4)

Q3// a)11'A t:r'i - 2 tz7 + 2t'zk. Find curl curl A.

b)lJsing Grccn's theoretr .evaluale $1fr' - sin tJrl.t +

trianglc cncl,,scrl hr thc lines \ (1.)'= 0,t - i , - - t

c)Find the an,gle bet\\'een the surlaccs r.t * t't * rt -
poinl ( I .-2.1 ).

Q4// I-ind I'a1 lors series lor ! : 2.t'+ 3e' . r'(0):0.

Go-rd' Lw)</

*ill .t-,
lirlrg 4J+J q

( :o t'l

cos .r or') rvhcre C is the plane

9 and z :.1 1+ r': - 3 a1 the

irLJl srlrr
rl |r,s,.ilp 'qr



i1Y1...3Y1 ..iriiil i*!a : f-i'll
4:'ln1 : i!t'.ll

!3:,i!lt,r,t3r ;6rt-Jl
BbL* I ; rJLJrYl o.j
2lt16l,:4 o2:el|jJ\

.il;dt L-.13'3-;

,-!ll ,''-illj Jinl rrlrjll 6JljJ

.ji:11 #'31 ,+
;;jinll la-J)l sl)ilt i44q

, :l: / iJ.ilj{ll i+jijlt 11ls11

t . \ 1/r . \ o c,-tJJt tlrJl - ;l+ill Olaj.aYl

Ql/Choose thc correct ans$ cr $ ith
l, \\'hat is lhe resonance liequencr"?

Answer All Ouestions

the solutions if need:

2. l\'laxinrunr cl'llcicno produced b1 Class B arrplifier ts

A.60,.f0 8.50% c.790/i t).
20 and3. Il rhc r oltli.r,.- gain o1' an arnpliller rvithout feedback is

tltetr lc,iJl..re k ltJ!ll,tll i\-
A.5l ts.1'5 c. r,5 D.

J. trrttslbrms digital signals into analog form'

.\.digiral l(i.lnalog cortvener B. irtvcrtcr C' comparator

5. Rclir to this liuure . 
.l'he 

purposc of R'l is-.--
\:l

F. I j A. lirr bias currenl compcnsalion
1 ,l ,,,

A. -i | .l{ llz B. 1l llz. C. 7.1 kHz l). -l 1.8 Ll{z

(30 1\larks)

C. to set input itripedanc-e.

I 8 0o/o

rvith rregalive voltage f'eedback it is 12.

0.03 3

l), arralog to digital converter

B. lbr input ofl'set vollage compensalloll

l). to se1 input impedance and voltage gatn.

.ft'i'
-' 6. A 2-transistor class B pou'er amplifier is conlmonlt called 

-amplifier'

A. Dual B. Push-pull C' S1'mmetlical D Differential

7. Ilr back o:cillator is tr De trl'
A. harmonic oscillator B. fbedback oscillalor C. negatiVe resistance oscillator D. relaralion oscillator

8. is t1'picalll,used in analog-to-digital convenels t0 eliminate variations in input signal that

can corrupt the conversion process.

A. Sarrple and hold B. d igital o-analog converlel C' Schmitt trigger D. none ol'the above

9. lf the outnut ofan amplificr is l0 \z andl00 mV tiom th!'output is led back to the inpur. then feedback

Iiaction is_
A.l0 ts.0.1 c.0.01 D.0. 15

! 0. \\ihen negative voltage feedback is applied to an anrplifier. its voltage gain

A. is increased B. is reduccd C. remains the same D. none olthe above

e2l a) DeriVarive the inpul and output inrpedances lbr shunt-series feedback tvith drari'ing the circuit.
(l0Marks)

b) The oyerall gain of a1 anrplifier is 140. When negative voltage feedback is applied. the gain is

reduced to 17.5. Find the fracrion ofthe output that is feedback to the input. (l0Marks)

.'.: .. . :: " )
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(Vee)

( I5J\4arks)

t0.00(J. Zh =

(20 Marks)

10r)

QJlchoosc onlt one of thc follorr ing:
i,ltJl i"1:1, 

is,cireuil ol.a rres,arrre rotragc|,, Krr. zour = 100 O. tlrrd:
t r ) i- eedback fraction

(rrr) lnput inipedance *ith feedback

leedback amplilier. ll.uirhour lbedback. Ar, =

. !ir) eain $,ith feedback
(r\,) output inrpedance rrith leedback

fl3;Tiffill:::ll,:,r;[1ffiil,"?;:,1:,lJ;i[,i;l;xi:T# 
" =,sOpV V2_,4,,",.,13:X;;Hf

ozlrz6fyy GOOD LUCKa.'ill , 1.,,., ,

i.:LJl Ltr^
J:& J)t -,r .9r,

.i.l-' -+c a:+: ,'iJ



,-.') c .--r- V \ (r,^ -

jl.;ll L-.,;:*.a+
ayl&jyl 6r,r:ir 4rria : - l

4i$l: lLJ 11

:Jt"jl'-"ll 4; jtj .;rL.Jl

tlte L* a>Ll .ii-r.Yl i,.j
Y,\ify'-:eJutl

e-lJl ,'.-jllJ sllrll iglrjll 6JIJJ

c;ill iJrjl itia
irjiill l&Jyt itJill Ar.L}

, ;1I / i-!*.ri{11 r*:i:tt lgtt
.r-l.1.tJl ,ruJl - s,Jt+,ill Ot-: .y1

,' .lnsv,er.four questions onb, // pleose read the questions carefu J,.

(e MARKS)

[01 0.2s1

l0 r).2 
1

L 0.25 0.2 l
(r6 turARKS)

Q2:4:- I'et d\ u)tl\ider the thrnrt o.f two c()in .whdt is tht: Ttrobab ilir., tv'o Jitces oppears I! providel tlnt
!,r,!lpo::,t lront lit..st ottetLtpt? (IS MARKS)
Q2:li:- I1'ltut i.s tli/lt,t.cnt beht'een the Convolulion.l tuttl Iinetu. codes.? '(10 

MARKS)

Q-1:- Dt,relop rlte Shonnon code for the Jbllowing set rtJ ntcssages. e5 MARKS)p/'1) [() -] () : () 15 0 12 .0.t 
().08 0.05J , L)sing ternur.y coding tofintl C6cle ef/icienc1, ,and

7t / l)t ttt titt,.,t1(oder oUtpltt/

the rrellis cliagrunt d'rhe me.ssage bits0 l0l0) and
l0 using virerbi.s algorirlun. (25 MARKS)

Ql:A:- 1s the /bllotring tolitl generutor pcth.rrontial r . x2 ,wht,')

QI: B:- Tht nlo exp('t it)rcnts .  .nd IJ huve rr*: .ioinr Ttt tthtrbirit.t nntrix is given b1,.

t. ind p(A).t,(B).p(A/Bt dnd p(8i4.

Q4:- lot tlt,.(. ,tttt.olutiottul enc.ocler in.fig .(l ) .Drav
r1.,.,,.i. iii. rt,,t'ived hits t.u.e ()I 00 0I 00

./ig {1)

. t \/4l-.\tqtt(1(' I mtp I

Q5:-l r11 thc litllrtrutL hlutrk.s. ( the solution nust be rctluired to ger full nurks) (2s xIARKS)l lo llld lttltotttlt ot'ittlirt'rnation p.aiilcd tionr a clie is thlorin il'the nunrbci (.1) *ill appcarl. l1' cotle' r', .r-cls usctl .rc (000.101. 0.0 ll).thcn thc II.l). bcr*.ce. tlrc riortls is -__________-____,_i (.'sitlc. lr li'eur bl.ck e.de'((r. 3) *hcrc n.d,r,1,, a'cr coclc'rtc rcspccti'ch rrc ------------------1 lo llnd cltieicncr ot a tirccl lerrgth code usecl to cncoclc ,r,.rr"g., obtaincd liom thro*.ine Adie(\ltf a - ---------------
-5- Ihc plobabilitr ol sclectinc a rnonth riith 3l clals is ___-___-_____-__

Halr rai F.Abd
L e c: l t.u' e r :' "-:J,:."L-.
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QI.A) Multipl.tt"i."- Questions:
l, A 4-bit synchronous counter rrcpc .i* +r^_- - 

(10 Marla)
..!t 

T! 
! ;;ffi; ;i,I gfi i:':"ifi 3;'i,:il"[:?"?#ij;iil.,'.., of , 5 ns

(A) t5 ns 18l 30 ns - r3r' vu ."i"il1 

", (D) 60 ns2' The group of bits 1001 is.seria'y shifted (right-most bit first) into an 4_bitf,T?l;i,:J'::t 
shift register *i,h un ;j;;'.1,"",I0r r. After,r,,.. .io.ripur,.,,

(A) r11l (B) 001r (c) rruo @) 0ooo3. How many select lines
(A) 4 

'--l vv^vv' -,iilrtt, a 16 ro I .r,rtf1;:"r wil have 
@) 14 

,Yt*_9f rhe memory is volatile memory(A)RoM -fslRAM'-'.rv'rL,rv 
(c)pRoM .o)EEpRoM, 

.1.T:T"O with 512 addresses has(A) 256 address rines rnl z aaoress rine (c) 1 address rine (D) 9 address rineQl. B) Iilustate a 4_bit daL
lprcar logic symbol. 

a movement for parallel in serial out shift registers and draw
(r0 Marks)

Q2) Answer ONE of the followines,
l) Develop a synchronot
sho ur a c o int il# ;,;"## :ffi:,lfi li, T Tf "3.H;r;j;ff:;TJcontror input is 0' ' ' ' '"'rqwr 'rpur 

(10 Marks)
2) Design a counter to produce the l"loy,l* decimal sequence. (10 Marks)

] l:* many slares ao., tr.,irlol,n';r';.';.'; ' ,
i. :o* many flip_flops a;

; lT:.,n:,,u," aiug.u_'tTffi,J:i.:X,?:,,. rhis counter?

; ;';*-ln:"ii;'il'::ff l]i1fi'j,jli.ixcitation equation rorthe nip-nops inputs.



Q3.A) Desigr a four-input priority encoder using K-map, such that the input Dg has the
highest priority, Dz has next highest priority, D0 has the lowest priorif . (10 Marks)

Q3.B) Impiement the tunction F (a, b, c, d) : I m (0, 1, 2, 3, 4, 5, 12, 13) using
tow 2x4 decoders and two external OR gate. (15 Marks)

Q4.A) Implement the switching function (15 Marks)
F (a, b, c, d) : Zm(O, 1,2, 5, 9, 1t,13, 1s)

a. Using two 8-to-1 multiplexers with an active high enable, plus an OR gate.
b. Using one 8-to-1 multiplexers assume (a) as input multiplexed.

Q4.B) Given the following state diagram, design the sequential circuit using D flip-flops.

(10 Marks)

Q5.A) Answer ONE of the following
1. Draw logic circuit of a typical SRAM latch memory cell. (10 Marks)
2. What are the main differences between RAM & ROM. (10 Marks)

Q5.B) An R-2R ladder (DAC) the sequence of 4-bit binary numbers 1011 are
applied to the inputs as shown in Figure below. If a HIGH = +5.0 V and a LOW :
0 V, what is Vout? (10 Marks)

,^c\4 ---Vtobl ----
| -.'- Head of dept.

Laith Wajeeh Ali M. Alsahlany
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NOTEj Answer AII euestions.

QI: A belt-driven l00kw. shunt senerator
conlinuous to rul as a molor whe-n the beft
speed? Given armature resistance 0.025e.
each brush I volt. Ignore armature reactior}

Q2: A 220Y dc series motor.is running at speed g00( r.p.m ), and draws 1004. calcuiate a1whal speed the motor will run when developing hali the tourqe. Total resistance of theannature and field is 0. lfr. Assrrme that the magnetic circuir is unsaturated. t 20 M l
Q3: A train is driven by a DC machine with independent electrical excitation. At a speed of1500 rpm, the folrowing magnetization charicteristic has been measured.

running at 360 (r.p,rn ) on 220y bus bars
breaks, then taking l0kW. What will be its
field resistance 60C) and contact drop under

[30M]

(A) Ansu'er TWO of the following 
t 14 M l( I ) Sketch the equivalent circuit of the DC machine.

(2) \\fty is a voltage induced in the armature when the excitation current is zero?(3) v/hy does.the induced voltage at high excitation currents not increaseproportional to the excitation current?
(B) Answer TWO of the following 

t 16 M lThe machine runf at 1500 rpm and the train has a speed of 20 m/s. The armatureterminar voJtage is 790 v. The current is 50 A. rrr. u""utui. ."sistance is 0.2e.( r) carcurate the product of the motor constant and the pole flux K@ in thisoperation point.
(2) Calculate the torque.
(3) In a train applicalion, how does the road torque change as a function ofspeed?

f4.' Choose the correct answer for TEN of the following 
t 20 M ]t 

|T:f"T. 
operating as motor may go into regenerative braking mode if its speed

a. Sufficiently high to make_back emf greater than supply voltage
b. Sufficiently low,to make back emf gieater than suppli *16-.
c. Sufficiently high to make back e-fhdf of tt.,uppfy r;d;

- _ 
d. Sufficiently low to make back emf half of rh. ,"pii;t;g."2. In the biomedical instruments like artificial heart punnps, the commonly used motor isa. Permanent magnet d.c. motor b. Brushless d.c. motorc. Ward-Leonard system d. Series motor

Eo lvolt 50 420 780 9s0 1120 r 180 1260
Ir lampere] 0 4.0 8.0 10.0 12.8 14.4 28.8

,1,' ] 'i
.-i.,r '' .:a'

t-2



3. Permanent magnet d.c. motors are extensively used in
a. Automobiles b. Heaters c. Air conditioners d. All of these4. The speed of permanent magnet d.c. motor carulot be controlled bya. Flux control method b. Rheostat control methodc. Electronic circuits d. None of these5' The torque conslant (K"'). of a p.*-.ni rug,'., d.c. motor is 0.25 V sec / radian andarmature resistance is 2 0hm. If the appried annature vottage-is l, v, then its zerospeed torque is
a. 10.45 N_rn b. I L25 N_m c. 13.65 N_m d. 15.56 N_nr6- If a resistance is added in series with trre field winding of d.c. shunt motor, then itsa. Both speed and torque decreases b. Both speeALO ,frqr.lr..i"...c' Speed decl€ases,.torque increases J.ipeea'incre"r.r, a|qu.'o'.i."or.,7' which method is suitabfe for the speed ."#"r, below and above the normal ratedspeed of d.c. shunt motor?

a. Flux control method b. Rheostatic control method
^ c- Voltage control method d. All of these8. With the increase in temnerafrrr" n-,. "--^.]lr ^^-: - - v

a. rrcrease. 0..,.u.1'.''o.Tllil;lll.:{::*i::.'* -: 

"x:I#:il#:".
d. Decrease, decrease

9. Speed ofd.c. shunt motors are controlled by
a. Flux control method b. Rheostatic control methocl

_ ^ c. Voltage control method d. All of these 
-'

10. In electric traction, rvhich type of _oto.l, generally used?a. Shunt motor b. Series rnoto. 
". 

Curnufiriu. compound rnotord. Difjbrential compound motorll. 1n a differential compound d.c. motor, with increase in load, speeda. Increases b. Decreases c. Remains same d. None of these12' D'c' series motors are used in electric ;.;;i;". what happens to rhe speed andcurrent of d.c motor if.there is sudden slight drop in ttre mains v;il;;"a. Speed decreases and current urro o".r"--ur"J U. qngrJ;;;;;;;?currenr increases vc' Speed increases 
"T^":Trr,d".r.ur.r ?*ip"ed decreases and current remains same13. If a d.c. serjes moror is ,tp..9 

9n u.ry iigi't fluO or on no load then

u. ililliiffi ff lffiT:y.yr* 'p"a *?i.r,''av damage tr,. 
'oio..".hanicary

c' Load does not effect.thi speed of d.c. series motor d. None of these14. Which motor is nor suitablsfor tfr. 
"ppfi#i* of centrifugal pumps?a. Shunt motor b. Series mot;i 

--*""'
d. Diif.;;;;j compound motor c' cumulative compound motor

444/
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Answer All 0uestions

(Jl:Sclccl the corrcct choice for the following statements: (Ansner 5 onlr') (20 degree;

l. Assume trtName is a textbox control, uhich of the following is a valid assignnrcnt statemcntl.\ t\1\anto -'.lones
(. r\I\ltl))e.l-cxt - "Jones"

2.Horl do *t declarc a variable?
,,\. I :iitrg Inlc'r.lcr cOrlntaird
( . I sillt .\ ,rrtrl il cotnr)tand in the l)ublic Class

ts. txtName.Ciaption -'Jones'
D. txtNanre.l ext = '.lones'

B. L.lsing DIM cornmand
D. using prir.ate su tr

-( 
re:rtes a b,r that can be used to retricve one piece 'f information from a user.

\. ,\ ls( ilj( )\ B. INPUTIIOX Ci. Dialog Box l).t_afrel

{. fhe codr \t:ttement, 27 < = 15, rvill havc a resulting cnndition
.\: tl,, Il; lrLrc (': lllse D:n0ne

5.lt c:rn conf:rin () to 2 hillion Iinicode characters.
\ ll\ r. []. ('har- (..Single I). Srr.irrg

6.\\ hen rou click the \lisible arrow in the l,r,perties nindorv, the follo$,ing is displayed
.,\: \'c:. \o B:'frue, False Cl: l,(.) l). Enable. I)isaorc

(J2: ( 0mpletr: thc
s tit ftmr n t.

llon chart to find the largest of three numbers A,B, and ( from the follo*ing
(16 dcgree)

PRINT't]
ts B>('
IS A>C
ItF.r\D A.
PRIN'I L'

PRIN'I A
IS A>t]
PRINl'('

YES

STARI'

l'agc l-l



Q-l: '\nsn cr br True or False and correct the False statemenf

] Irhc r lri;rt'1. litlr nrrrrc t l\ lNrnrcr is r:riid
, l,l\r"u], \irlh.S(ln{(\J))$illtire g l: rc.ull' 

. 
r rlls c rlL Is J !(rtfeel tleciarlliorr lrr rl,r.lra, , --:^r^r-r. \ | irlr, rrr \ I;irrr R,rrrrrJr rrTo l'j::l',tl' 

dc'e,lare r ariabic r tli r, scr,i," .;i;; ;;;il; ; ilin?.:ii,li :litll*lh_", :':.: "::,

t I l) dcgree)

(,f.1;(iir.c the corrcct.represen tation in visuali :.;;i;,;':';(rrratron 
tn visual basic for rhe fottorving equarions: (15 degre r2. tan(r+3 ).I 56- sin(90).

'+. cos(t ) +sin(t).
-5. e' - 12.

r !i.r -----=---,.,J. r n Inle rn(t lherr arc man\ tcrms usedldefine the fo orvines:
(2.1 degree)

l. llandq,idth

.+. VIbps
J, ISDI-

6. FII-TP

2. IP

-5.I fP

(.Xr;lX) onlv one ol- the fbllor.i ing :

] Yri,. e()r)rpierc prograrn
_ \,1 rrtc cotnplete pfogrrln
Irsfhoxl

to Insert nell column in
to Print thc seconrl and

( I 5 degrce)

matri)r r(2,2).
third coulnrn of matrix x(-3, 3) in

r-i-,-.i_9.:tt ,,

trry :f.El ,.*r.,. ..r

I'agc'J-.2
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Notes:

l. Attempt four questions onl!' For each question 25 marks'

2- fhe lsst uueslion s

Q!! Select tl.re correct choice' Scleqt-one- idJ

l. Accolding to the line integral principle' the line

fl'onr the origin to the point P is " ' '

a. sante at all path. b. satne at half path and differ

poinl. d. not any one fiom the above'

2.Usingtlrelluxprinciple,iIthereisnosourcelbrthevectorfre|ds(A)$he|ethci)ux{@)

can be grren bl (0 = 6, tatl then (@) can equal to zero at:

a, .-\r rhe case when the llux is larger than the surface contribution of any contout' at

that surl-ace'

b. At the case when there is no source'

c. Ar the case tvhen the flux is smaller than the surface contribution of any contour a1

that surf'ace.

d. None of the above.

o1..8-Assunlethereisapointcharge(suchaselectron)affectedbyarnagneticforceof
2NthenConputetlreelectricfluxifyouknowthalthechargevelocityisabout0.l2C,and
the elect.c cun.enr generated in associating with the tnagnetic field (H) is (l = 0'02 mA)'

Assume that (p - 0.002 n-| charge per unit length). Assume also the angle generated

by the charge under test is 45o Tl.re case is under vacuum' (15 marks)

Q2j/!:Compare according to Maxrvell's equations betrveen: (Ansrryer-onc-oulv)

1 . The curl of magnetic t-reld and that of the elecrric t-leld'

2. The divergencJof the electric field and this of the magneric field. (12 marks)

o2:B-Der\vean expressior] to show the electrii'field of dipole. (13 marks)

o3:A- Thetotal results of adding the contribution for all the contours is defined as Stock's

theor.em. Which conveft the line integral formula to several types of useful formula' one

of these is: (Derive if it is possible) (15 marks)

(10 marks)

integral of the gradient of the furrctiorr

at other points. c. ditfer tiotlt point to



6YL.aj)l crr-J 
j."r Lsl ; .;tr
4r,j$l : fu-J.Jl

4J.+hL!ii JJ+s oyl+. : irLoll

(flet* !:)j .0rri.yl i,.j
zOtG I 05 | 24 :eJult

r, !i / r,,\ o s4tJJl ll4jt _ ct+jjr lqi.yr

,--.lrjl ,'.^ill-, JlrJt #rjjr 6-

qlill e$nl 4+

ljiill Jl..J!t fJt)iJt ;&{Lr

, ;? I _Gil| ;-jsl

u. IA.at- []1vxs)dA
,6, Aot- L(vxA)d.s

b. IAdl= I (vxA.)ctL

d. None ofthe above.

o4:A- usi'tg the definition of the dot product. Tlie interior angle of the triangre ar A ancr Bdellned bir three points A (1,3.-2) , B(-2, 4,5) and c(0. -2, l) should be one o1-rh..fbllorving: (l5 marks)
a. 65. 28" and 45.9". b. 56.28" and 49.5" c. 64.g2,,and 59.4,, d. none o1.the abor e
o4:B- usually there are trrree types of the generation of the charges. List a, these types.Then discuss briefly the co'crusions that we can obtain frorr the case when the work haddone o'er a charge became at a tirne positive and at second tirne negati'e. (r0 marks)

AS: fnis auestion snou

If two points where a point charge rnoving along the rine in between such as (A) and(B)' Assume that rhe erectric field generated between two poir.rts is (0.5 c.m-2) 
", 0","i ,oland (0.7 c'rr-2) at point (B). Assume also the charge is erectron in vacuum. compute themagnitude of the potential difference generated between these two points. Give a suitableexplanation for the -ve sign if it was appear in your sorution. (25 marks)

oJ"B- Assu'e you should nlove a charge from pornt A to point B. Discuss br.iei.rr ar theconditions that vou may f-acing. ( l 0 marks)

Examiner

Hussam N. Al-Anssary

-4t/i/ 4 24U

i+lo5t
Head of Dept.

A.L. Lairh W. Abdullah
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QI/
note: answer att ou

The antenna currenr of an AM transmitter is g A if onry the carrier is sent, but it
increases to 8'93 A if the carrier is modurated by a singre sinusoidar wave. I)etermine
the percentage moduration. Arso find the antenna current if the percent of
modulation changes to 0.g. (20 marks)
at
A. How PM generated using FM? Explain.

- B. Find the overall noise figure of a three stage cascaded
a power gain of l0 dB and noise figure of6 dB.

voltage is 2 volts. The

volts and its frequency

and the corresponding

(20 marks)

(8 marks)
amplifier. each stage having

(12 marks)
Q/
In an FNf s)'stem, the audio frequency is l kHz and audio
deviation is ,l kHz, If the .{F voltage is now increased to g
dropped to 500 Hz, find the modulation index in each case

bandwidth using Carson's rule.

9!t
A' What are the disadvantages of purse position moduration (ppM)? (E marks)
!' For a purse-ampritude modurated (pAM) transmission of voice signar having

-'raximum frequency equar to fn. = 3 kHz, carcurate the transmission bandwidth. It is
given that the sampling frequency f,=g kHz and the pulse duration z =0.1 Ts.

Q5/ Answer two branches onlv:
(12 rnarks)

A' calculate the percent power saving for the SSB signal if the AM wave is
modulated to a depth of (a) l00oh and (b) 50o/o. (10 marks)
!' By using continuous-time convorution integrar, find out the response of the systemto unit-step input signal, Impulse responseis given as

h(r) - lu-'o,'.u(t).
(1-2)

(10 marks)



C. Find the Fourier transform of the signal

x(t)-e-o'u(t), a>0.
(10 marks)

,q1s9l?-eY-\'--
crl ,\|9 4.+J.,:t ;siJt u+r,

1

---, -f N
6lL6 ir.^Ja ,r.r i ;!.rl-Jl gtJ.

(2-2)

' 'l"'": r
' !!

I

. , :" 't
,,::ts .: :, .:: rr_-' .:; tl
i '. ,r!r'
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4+:$l : i.ll,t!"ll

t/61!:!J:6rLall
6bL-r :aLriaYl J-j
2016/o/ t\ : eJrjll

(!t..!t !]-rt-+
lr-lall ,',-jrl: Jl,.lI tl'll Sllil

lrJlrll Prrl 4-JrA

i,jf:Jl .b-JYl gllill ar-Lr

-i-!: / t-.tr.gJl qi:lt a;.tsjt't'-,!.
Y. l1/l . I o lr-llJl tl:Jl -srt{jll jtri.Yi

Ql// Solvc the lirllol'ing cquations:

rli 2rln.r+r
I i- -ri sllt t + l'cosl'

2) r'' - (rr'+ t')9: o
lll

11- l' at t'
3l=-.- . :t:'cosl

all- alr

Q2l/ (choose onl) trvo). (:o
a)l:incl the rolurre ol'thc re.sion in thc llrst oclant boundeti bl thc plancs (x+ z:1 ; ano

(r I lz-l t

. l- i- o.1 fir,!ll , .I t-. i.' ,- |

, -,-..c ,r-li'---',,I I I p-sinOapciOaS
-l r -J: -1,'

14)

(i01"1)

( lol.4)

Q3// a)11'A t:r'i - 2 tz7 + 2t'zk. Find curl curl A.

b)lJsing Grccn's theoretr .evaluale $1fr' - sin tJrl.t +

trianglc cncl,,scrl hr thc lines \ (1.)'= 0,t - i , - - t

c)Find the an,gle bet\\'een the surlaccs r.t * t't * rt -
poinl ( I .-2.1 ).

Q4// I-ind I'a1 lors series lor ! : 2.t'+ 3e' . r'(0):0.

Go-rd' Lw)</

*ill .t-,
lirlrg 4J+J q

( :o t'l

cos .r or') rvhcre C is the plane

9 and z :.1 1+ r': - 3 a1 the

irLJl srlrr
rl |r,s,.ilp 'qr
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BbL* I ; rJLJrYl o.j
2lt16l,:4 o2:el|jJ\

.il;dt L-.13'3-;

,-!ll ,''-illj Jinl rrlrjll 6JljJ

.ji:11 #'31 ,+
;;jinll la-J)l sl)ilt i44q

, :l: / iJ.ilj{ll i+jijlt 11ls11

t . \ 1/r . \ o c,-tJJt tlrJl - ;l+ill Olaj.aYl

Ql/Choose thc correct ans$ cr $ ith
l, \\'hat is lhe resonance liequencr"?

Answer All Ouestions

the solutions if need:

2. l\'laxinrunr cl'llcicno produced b1 Class B arrplifier ts

A.60,.f0 8.50% c.790/i t).
20 and3. Il rhc r oltli.r,.- gain o1' an arnpliller rvithout feedback is

tltetr lc,iJl..re k ltJ!ll,tll i\-
A.5l ts.1'5 c. r,5 D.

J. trrttslbrms digital signals into analog form'

.\.digiral l(i.lnalog cortvener B. irtvcrtcr C' comparator

5. Rclir to this liuure . 
.l'he 

purposc of R'l is-.--
\:l

F. I j A. lirr bias currenl compcnsalion
1 ,l ,,,

A. -i | .l{ llz B. 1l llz. C. 7.1 kHz l). -l 1.8 Ll{z

(30 1\larks)

C. to set input itripedanc-e.

I 8 0o/o

rvith rregalive voltage f'eedback it is 12.

0.03 3

l), arralog to digital converter

B. lbr input ofl'set vollage compensalloll

l). to se1 input impedance and voltage gatn.

.ft'i'
-' 6. A 2-transistor class B pou'er amplifier is conlmonlt called 

-amplifier'

A. Dual B. Push-pull C' S1'mmetlical D Differential

7. Ilr back o:cillator is tr De trl'
A. harmonic oscillator B. fbedback oscillalor C. negatiVe resistance oscillator D. relaralion oscillator

8. is t1'picalll,used in analog-to-digital convenels t0 eliminate variations in input signal that

can corrupt the conversion process.

A. Sarrple and hold B. d igital o-analog converlel C' Schmitt trigger D. none ol'the above

9. lf the outnut ofan amplificr is l0 \z andl00 mV tiom th!'output is led back to the inpur. then feedback

Iiaction is_
A.l0 ts.0.1 c.0.01 D.0. 15

! 0. \\ihen negative voltage feedback is applied to an anrplifier. its voltage gain

A. is increased B. is reduccd C. remains the same D. none olthe above

e2l a) DeriVarive the inpul and output inrpedances lbr shunt-series feedback tvith drari'ing the circuit.
(l0Marks)

b) The oyerall gain of a1 anrplifier is 140. When negative voltage feedback is applied. the gain is

reduced to 17.5. Find the fracrion ofthe output that is feedback to the input. (l0Marks)

.'.: .. . :: " )

:.
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(20 Marks)

10r)

QJlchoosc onlt one of thc follorr ing:
i,ltJl i"1:1, 

is,cireuil ol.a rres,arrre rotragc|,, Krr. zour = 100 O. tlrrd:
t r ) i- eedback fraction

(rrr) lnput inipedance *ith feedback

leedback amplilier. ll.uirhour lbedback. Ar, =

. !ir) eain $,ith feedback
(r\,) output inrpedance rrith leedback

fl3;Tiffill:::ll,:,r;[1ffiil,"?;:,1:,lJ;i[,i;l;xi:T# 
" =,sOpV V2_,4,,",.,13:X;;Hf

ozlrz6fyy GOOD LUCKa.'ill , 1.,,., ,

i.:LJl Ltr^
J:& J)t -,r .9r,

.i.l-' -+c a:+: ,'iJ



,-.') c .--r- V \ (r,^ -

jl.;ll L-.,;:*.a+
ayl&jyl 6r,r:ir 4rria : - l

4i$l: lLJ 11

:Jt"jl'-"ll 4; jtj .;rL.Jl

tlte L* a>Ll .ii-r.Yl i,.j
Y,\ify'-:eJutl

e-lJl ,'.-jllJ sllrll iglrjll 6JIJJ

c;ill iJrjl itia
irjiill l&Jyt itJill Ar.L}

, ;1I / i-!*.ri{11 r*:i:tt lgtt
.r-l.1.tJl ,ruJl - s,Jt+,ill Ot-: .y1

,' .lnsv,er.four questions onb, // pleose read the questions carefu J,.

(e MARKS)

[01 0.2s1

l0 r).2 
1

L 0.25 0.2 l
(r6 turARKS)

Q2:4:- I'et d\ u)tl\ider the thrnrt o.f two c()in .whdt is tht: Ttrobab ilir., tv'o Jitces oppears I! providel tlnt
!,r,!lpo::,t lront lit..st ottetLtpt? (IS MARKS)
Q2:li:- I1'ltut i.s tli/lt,t.cnt beht'een the Convolulion.l tuttl Iinetu. codes.? '(10 

MARKS)

Q-1:- Dt,relop rlte Shonnon code for the Jbllowing set rtJ ntcssages. e5 MARKS)p/'1) [() -] () : () 15 0 12 .0.t 
().08 0.05J , L)sing ternur.y coding tofintl C6cle ef/icienc1, ,and

7t / l)t ttt titt,.,t1(oder oUtpltt/

the rrellis cliagrunt d'rhe me.ssage bits0 l0l0) and
l0 using virerbi.s algorirlun. (25 MARKS)

Ql:A:- 1s the /bllotring tolitl generutor pcth.rrontial r . x2 ,wht,')

QI: B:- Tht nlo exp('t it)rcnts .  .nd IJ huve rr*: .ioinr Ttt tthtrbirit.t nntrix is given b1,.

t. ind p(A).t,(B).p(A/Bt dnd p(8i4.

Q4:- lot tlt,.(. ,tttt.olutiottul enc.ocler in.fig .(l ) .Drav
r1.,.,,.i. iii. rt,,t'ived hits t.u.e ()I 00 0I 00

./ig {1)

. t \/4l-.\tqtt(1(' I mtp I

Q5:-l r11 thc litllrtrutL hlutrk.s. ( the solution nust be rctluired to ger full nurks) (2s xIARKS)l lo llld lttltotttlt ot'ittlirt'rnation p.aiilcd tionr a clie is thlorin il'the nunrbci (.1) *ill appcarl. l1' cotle' r', .r-cls usctl .rc (000.101. 0.0 ll).thcn thc II.l). bcr*.ce. tlrc riortls is -__________-____,_i (.'sitlc. lr li'eur bl.ck e.de'((r. 3) *hcrc n.d,r,1,, a'cr coclc'rtc rcspccti'ch rrc ------------------1 lo llnd cltieicncr ot a tirccl lerrgth code usecl to cncoclc ,r,.rr"g., obtaincd liom thro*.ine Adie(\ltf a - ---------------
-5- Ihc plobabilitr ol sclectinc a rnonth riith 3l clals is ___-___-_____-__

Halr rai F.Abd
L e c: l t.u' e r :' "-:J,:."L-.
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QI.A) Multipl.tt"i."- Questions:
l, A 4-bit synchronous counter rrcpc .i* +r^_- - 

(10 Marla)
..!t 

T! 
! ;;ffi; ;i,I gfi i:':"ifi 3;'i,:il"[:?"?#ij;iil.,'.., of , 5 ns

(A) t5 ns 18l 30 ns - r3r' vu ."i"il1 

", (D) 60 ns2' The group of bits 1001 is.seria'y shifted (right-most bit first) into an 4_bitf,T?l;i,:J'::t 
shift register *i,h un ;j;;'.1,"",I0r r. After,r,,.. .io.ripur,.,,

(A) r11l (B) 001r (c) rruo @) 0ooo3. How many select lines
(A) 4 

'--l vv^vv' -,iilrtt, a 16 ro I .r,rtf1;:"r wil have 
@) 14 

,Yt*_9f rhe memory is volatile memory(A)RoM -fslRAM'-'.rv'rL,rv 
(c)pRoM .o)EEpRoM, 

.1.T:T"O with 512 addresses has(A) 256 address rines rnl z aaoress rine (c) 1 address rine (D) 9 address rineQl. B) Iilustate a 4_bit daL
lprcar logic symbol. 

a movement for parallel in serial out shift registers and draw
(r0 Marks)

Q2) Answer ONE of the followines,
l) Develop a synchronot
sho ur a c o int il# ;,;"## :ffi:,lfi li, T Tf "3.H;r;j;ff:;TJcontror input is 0' ' ' ' '"'rqwr 'rpur 

(10 Marks)
2) Design a counter to produce the l"loy,l* decimal sequence. (10 Marks)

] l:* many slares ao., tr.,irlol,n';r';.';.'; ' ,
i. :o* many flip_flops a;

; lT:.,n:,,u," aiug.u_'tTffi,J:i.:X,?:,,. rhis counter?

; ;';*-ln:"ii;'il'::ff l]i1fi'j,jli.ixcitation equation rorthe nip-nops inputs.



Q3.A) Desigr a four-input priority encoder using K-map, such that the input Dg has the
highest priority, Dz has next highest priority, D0 has the lowest priorif . (10 Marks)

Q3.B) Impiement the tunction F (a, b, c, d) : I m (0, 1, 2, 3, 4, 5, 12, 13) using
tow 2x4 decoders and two external OR gate. (15 Marks)

Q4.A) Implement the switching function (15 Marks)
F (a, b, c, d) : Zm(O, 1,2, 5, 9, 1t,13, 1s)

a. Using two 8-to-1 multiplexers with an active high enable, plus an OR gate.
b. Using one 8-to-1 multiplexers assume (a) as input multiplexed.

Q4.B) Given the following state diagram, design the sequential circuit using D flip-flops.

(10 Marks)

Q5.A) Answer ONE of the following
1. Draw logic circuit of a typical SRAM latch memory cell. (10 Marks)
2. What are the main differences between RAM & ROM. (10 Marks)

Q5.B) An R-2R ladder (DAC) the sequence of 4-bit binary numbers 1011 are
applied to the inputs as shown in Figure below. If a HIGH = +5.0 V and a LOW :
0 V, what is Vout? (10 Marks)

,^c\4 ---Vtobl ----
| -.'- Head of dept.

Laith Wajeeh Ali M. Alsahlany
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NOTEj Answer AII euestions.

QI: A belt-driven l00kw. shunt senerator
conlinuous to rul as a molor whe-n the beft
speed? Given armature resistance 0.025e.
each brush I volt. Ignore armature reactior}

Q2: A 220Y dc series motor.is running at speed g00( r.p.m ), and draws 1004. calcuiate a1whal speed the motor will run when developing hali the tourqe. Total resistance of theannature and field is 0. lfr. Assrrme that the magnetic circuir is unsaturated. t 20 M l
Q3: A train is driven by a DC machine with independent electrical excitation. At a speed of1500 rpm, the folrowing magnetization charicteristic has been measured.

running at 360 (r.p,rn ) on 220y bus bars
breaks, then taking l0kW. What will be its
field resistance 60C) and contact drop under

[30M]

(A) Ansu'er TWO of the following 
t 14 M l( I ) Sketch the equivalent circuit of the DC machine.

(2) \\fty is a voltage induced in the armature when the excitation current is zero?(3) v/hy does.the induced voltage at high excitation currents not increaseproportional to the excitation current?
(B) Answer TWO of the following 

t 16 M lThe machine runf at 1500 rpm and the train has a speed of 20 m/s. The armatureterminar voJtage is 790 v. The current is 50 A. rrr. u""utui. ."sistance is 0.2e.( r) carcurate the product of the motor constant and the pole flux K@ in thisoperation point.
(2) Calculate the torque.
(3) In a train applicalion, how does the road torque change as a function ofspeed?

f4.' Choose the correct answer for TEN of the following 
t 20 M ]t 

|T:f"T. 
operating as motor may go into regenerative braking mode if its speed

a. Sufficiently high to make_back emf greater than supply voltage
b. Sufficiently low,to make back emf gieater than suppli *16-.
c. Sufficiently high to make back e-fhdf of tt.,uppfy r;d;

- _ 
d. Sufficiently low to make back emf half of rh. ,"pii;t;g."2. In the biomedical instruments like artificial heart punnps, the commonly used motor isa. Permanent magnet d.c. motor b. Brushless d.c. motorc. Ward-Leonard system d. Series motor

Eo lvolt 50 420 780 9s0 1120 r 180 1260
Ir lampere] 0 4.0 8.0 10.0 12.8 14.4 28.8

,1,' ] 'i
.-i.,r '' .:a'

t-2



3. Permanent magnet d.c. motors are extensively used in
a. Automobiles b. Heaters c. Air conditioners d. All of these4. The speed of permanent magnet d.c. motor carulot be controlled bya. Flux control method b. Rheostat control methodc. Electronic circuits d. None of these5' The torque conslant (K"'). of a p.*-.ni rug,'., d.c. motor is 0.25 V sec / radian andarmature resistance is 2 0hm. If the appried annature vottage-is l, v, then its zerospeed torque is
a. 10.45 N_rn b. I L25 N_m c. 13.65 N_m d. 15.56 N_nr6- If a resistance is added in series with trre field winding of d.c. shunt motor, then itsa. Both speed and torque decreases b. Both speeALO ,frqr.lr..i"...c' Speed decl€ases,.torque increases J.ipeea'incre"r.r, a|qu.'o'.i."or.,7' which method is suitabfe for the speed ."#"r, below and above the normal ratedspeed of d.c. shunt motor?

a. Flux control method b. Rheostatic control method
^ c- Voltage control method d. All of these8. With the increase in temnerafrrr" n-,. "--^.]lr ^^-: - - v

a. rrcrease. 0..,.u.1'.''o.Tllil;lll.:{::*i::.'* -: 

"x:I#:il#:".
d. Decrease, decrease

9. Speed ofd.c. shunt motors are controlled by
a. Flux control method b. Rheostatic control methocl

_ ^ c. Voltage control method d. All of these 
-'

10. In electric traction, rvhich type of _oto.l, generally used?a. Shunt motor b. Series rnoto. 
". 

Curnufiriu. compound rnotord. Difjbrential compound motorll. 1n a differential compound d.c. motor, with increase in load, speeda. Increases b. Decreases c. Remains same d. None of these12' D'c' series motors are used in electric ;.;;i;". what happens to rhe speed andcurrent of d.c motor if.there is sudden slight drop in ttre mains v;il;;"a. Speed decreases and current urro o".r"--ur"J U. qngrJ;;;;;;;?currenr increases vc' Speed increases 
"T^":Trr,d".r.ur.r ?*ip"ed decreases and current remains same13. If a d.c. serjes moror is ,tp..9 

9n u.ry iigi't fluO or on no load then

u. ililliiffi ff lffiT:y.yr* 'p"a *?i.r,''av damage tr,. 
'oio..".hanicary

c' Load does not effect.thi speed of d.c. series motor d. None of these14. Which motor is nor suitablsfor tfr. 
"ppfi#i* of centrifugal pumps?a. Shunt motor b. Series mot;i 

--*""'
d. Diif.;;;;j compound motor c' cumulative compound motor

444/
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Note:,qnswer att ou

B. A 400 w carrier is modurated on a depth of75 percent; carcurate the totar power
in the modulated wave in the following forms of AM.
a) Double sideband with full carrier (DSBFC)
b) Double sideband suppressed carrier (DSBSC)

;) Single sideband suppressed carrier (SSB)

Ql
(12 marks)

A. Dralv the block diagram of the idearized FM receiver. (g marks)
B. Determine the receiver's noise figure in decibers and its equivarent noise
temperature. A receiver is connected to an antenna whose resistance is 50 ct. The
equivalent noise resistance of this receiver is 30 ohms. (12 marks)
Q/

q/
A. The carrier amplitude after
Calculate depth of modulation.

amplitude modulation varies between 4 V and I V.
(8 marks)

is generated by a

(8 marks)

(12 marks)

(6 marks)

(6 marks)

(8 marks)

A. Determine the bandwidth of a narrowband FM signal which
4 kHz audio signal modulating a 125 MHz carrier.
B. A FM wave is represented by the following equation:

- D(t) - 10 sin[5 x 108/ + 4 sin 1250t]
Determine the following:
(r) Carrier and modulating frequencies
(ll) Modulation index and maxirnum deviation
(ir4 The power dissipated by this FNI wave in a 5 f,! resistor.
%t
A. What is Nyquist rate and Nyquist interval?

B. Draw the block diagram of pAM demodulator.

C. How do you get ppM from pDM?

Q5/ Answer two branches only:
A. Draw the brock diagram of the phase-shift method of generating ssB. (10 marks)

(r-2)



exponential

domain,

0

I

B. Calculate the energy of the trvo-sided

.f (r) - exp( -rzlrl). a > o
(across a one-ohm resistance) in the time

C. Find the Fourier transform of

I z for -T<t<I (t ) = {" l-2.for 0<r<

(10 marks)

(10 marks)

j
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".!:'. ..':..! ''

t)-'rr
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glLA r.t,..,r .l,cri ;6ll-Jl etro4ill .!re qJr e &rl .^.,.i,.I| , l,,ri 

'
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'rfr: l/L;v, .:!:i: t-;o : e*iJl
4+iEl1: iltj'"Il

ahJlull 4!-JEl :6 rl-.ll

iit-oL- l:>tj :Lll-r .)1 Orj
t'r1/1/l:e]Jull

.3lgll?.J$..+
s-l!l ''''t'lr J1nI p9lljJl 6;1j3

..jiitl i&jll 4+
liCtl !-jft crlJill i&1+
li+j / 4r-s{ll ;.ljl!l 4!sll

t . \ i/r ' 1o (,.*l;,rJl ttdl - lrJt{'j.ll !115j.)l

z .],ttsv,cr fout' qtrcstiotts ottlJ' // pleuse rcad the questiotls carefulll''

QI:- Eaclt blank curies 5 morks: ( the solution must be required to getJull ntarks)

l-TO lintl the LlDlotoll o.f infbnnatiott gtnnetl .fi'ttttt u c.tirt has plHettd):0 3 ' if a Tail will appear

)- 'ht /int:t e/fic:ienct. ct/ d.fixetl length cotlt: u,sed to enct)de ne:isdges obtttined -fi'otn tltrotting Aclie

it it:e --------------
J-Lt rrtt ,,,tttt',1 .',Jittt. /t,rritr'l.r'rstlc.r t" 't1'11'l' "1 ------ -----

J- -l hc probabilitl ofselecting a month uith 30 dals is ---------------

5-thc arcrasc intiluation conlertl in the L.nglish language lith equal probabilit)' is -------------

ei2:.1:-A rt,tl tlit' tnd u green tlie are rolletl .trhut is the prt$obilih'the ston rolletl on the clice i,s 6,given

lhar rhe ,sun i,s less tltatt 1 .) (13 morks)

Q2:B:-Tltc .-1.8 Li't: t\tr..tp,rimettt .tht Pt 4 ,1t 1 P,A.B, a f 'B A'' 1'tndftB'Bt a ut'itt rlp

Ioirtl trnd ttntditittnttI probabiIities l (12 nrurks)

Q-\:-Drtnr the blctck cliagt"anl to error ('orrection./br cyclic code Ltn.l whot are the error

ton ectitnt steps' Q1ntarks)

e4:A:- (iit'trt cr K:3 ,rute c'otle l/) .binar.y,(lonvoltttitttal cotle v,ith the partialb,contpletetl state diagrant

.S'horr tn./i{.rlt../intl rhe (onplete stdte didgron orul .sketclt a diagram.fbr the encoder'/ (15 nnrks)

Q4:B:- Li.st lltc ltroperlie.t tt;f st'nclronte Jig tl t (l0murks)

Q5:- Develop rhe Shannon code./or the Jbllotr ing set oJ'messages v'ith tlrcir probabilities:

p(A ) =10.3,0. 2,0. I 5,0. I 2, 0. 1,0.05,0'0 5l

Tlert lit nl
i. Cotla e/licieno ,

ii. I'(0) at the encoder outpul.

(25marks)

HoD:
Laith Wajeeh

ffi=
'- Let'tui'er:
Hawraa F.Abd



cl)LaiYl 6r .ri.i ;4$A : i"-ijl
" _Ljgll : i.L_xtf
d.!. JJ:Sll Jjl3r: 6Jt Ji

CrLcLl ;;,t- r .y1 4r;
201611 / 8 :6;_llrl

dtJrJt 4g,{ar
si&Jl &-illJ qllrll lrlrjll ;JtjJ

_ =-ii:ll +jjr L+a
4,:Jji:lt la-J)t €tJil ir.l+

, :i: / !-lJ{tt a+:i:rt lrsrr4\2\ )r)\ / r , \1/y. r o \rqtJJt atrjt _.r,Jl#ll jt.rj.)l

Answer All Ouestions

QliChoose the correct ansrver rvith the solutions if need:l. main types of electronic oscillator are (30 Marks)
A. harmonic osciliator B. relaxatjon .rrc;tt,rt_ C.none of.A&B D. all A&ll2. Signal distortion of Class C amplifiers isA. largc B. small , ^ 

' 
C. "";;- D. crossover pornt3. The ideal Op-AMp has the following.hoia.t".irti.,

A. Ri = -. AV- 6. Ro:0 B. Ri = 0.;;-= "", Ro:0C. Ri - -, AV= co. Ro: co D. Ri _ 0. AV= co. Ro = co

- J. Rclaration oscillators arc dividcd int,, rvnn(
A. r\\o B. rhree - _ 

- 
A:i;r. D. five5. 'l1le push-pull circuit musr use .-. _ 

- 
operation.

A. Class A B. CIa., C 
.-. _ 

- 
i. c1".. g D. Class AB6. An osc illator converts

.\. r.e. potrcr i"tn d.a. porr"i- B. d,c. ptrrrer into a.c, po*er('..nreelrlrrierJ 
;,orrer into a.c. po\\,er D. none o1.thc above7. \\'hcn a sinus.idal voltaqe.rvave 

.is 
fea to a Scttmitt ,rigg.., ,fr. oulput *,ill be'{ rrianr:ullr rr ar e B. alvmmetric square wave. c. re'c-rangurar rvove. D. t.apezlidJ*ou..tJ. 'l'his 

is ..in crarrple o1'thc output swing fbr a class 
---.' 

- amplifier.

)," !a,,:.urDur
t,,
I

n a,"5o**.",1.,il,, o'tt'ot'fi.rot;on. B' class cl C. ctass B D. Class AB

i; 
.f,i]ilil.:-"j,',j,,, 

,.,u.in$r 
io ctass e c. simitar to ciass c D. None orthe above

A. resistive g. .u;rlT.f 'o)t 

-network'

szi a; irre ino'' ,o u,,"oolj;i.li'ir.r::1'*, 
"'::Jlo,:'1".:",.nidur uoi."ll;nJfi""#1,'.i,0"'ii: ,ou 

",,0[?:;Ti,on:'"],ffi Jl,t1"rJ.",t". 
or airierentiatirri ."'p-"",, are given as R : 40 ke and cr = 3FF .

b) Fig' berow shows tie 
""F"jir: voitage feedback amprifier. rf rhe gain nrtn. u,nprir.lf,r;J,*,

l:ittri l n,'v. 
i' I0'000' find: (i) I'eedbaik i*-.,i-?lij'J".'an vortage gain (iii) ourput vorlage if input

( | 5Ma rks)



Q3/a) For the OP-AMp circuit shorvn in thc tigure. calcular!_ thc ()urpu1 r oltage?

b) Find the value
arnplifier slrorvn in

1k1.1

ol
lio

(t 0Marks)
1br distotlion ric. ()Llrlul in the push pull

( I0 Marks)
l-

'lnnt^i K I

.l. Rt
1-

'', 
o'

300r) R

l- J..

resistor R2 to provide bias current
VtsE lor each transistor is 0.7V.

ztt\)

Y9o rr-

Vin ,

Io fa

?gKJL
(20 Marks)

1*^
vin -l

3'1Kr'

.^q l2oL-Y
_,ill .r+;

,ll r+r cJ+_, 4

t2L

Q4/ choose onlt one of thc follo* ing:
a) calculate maximum ac output porver and efficiencv o1'the amprifier in fig.( r)? (20 Marks)b) calculate maximum ac outpllt porrer and cfficicncl and por,ei dissipariJn oithe amplilicr s6o*,n infie.(2)'l

,l

t
I

-l=
?.^ ,.rf'J'(\)

3."V

irlJl i.-;r^
'r-p J)f.s:t

GOOD LUCK



crYl ^ryt dJrr i"6r illiA . ,.itl
4jjull : ;!!1

l/61!iLJ:irLlll
6bL r.jlAi.y J.j
2{l | 6/ {Ar' 1i;1u11

..aJ\t \ rs\ f t,tt1t,

26 .jJ, .-.-'a-

/--
cit*ll !-.:r{--.-

q-l,ll ,'.-jrt: JuJt +]ll ;JtjJ
.,-]i6lr #'ilt ijra

i.,,.li::r !*:Yt illijl i,-tr
J+j / 4+*i{lt a+j!3r 4slr

\ o s-tfJt trrjt -!rJL{Jt JL!.yl

Q2ilE
,. f''t I

J1

2) I't

3jJ_,

.. /-::li I

Ql// Solr c the lirllouing cqualions:
, ' - .:1
t ) ''-; : c{]s- r-

ti f t + "i'l.,r - it -.1.".',,,,..,. : 0

_: I J..'.Jr: rlr

valuate thc' lirllo*ing intcgral:(choose only three).
i:, ,
J : d'n.

I ai,a r
-/,_

| -.- t - -. til rll rl:

i dr,n \
l- -.r , '/- i T 1

Q3//lchoose onl,r, thrce).
a)lrr alultc -J'l -1. rr os or er thc entire surltrce S
Lt +
b ) I1'R-xi ' r.i -zk. shou rhar

1)V R:3
2)Vx R:0
c) Shou that the \..ctor fired clelined b),f : (.t: + rl':)i + (.r': + r':r,)7 is conservarir..e
and tind thc scalar potential. Hr-ne c e valurrL- -l'F. aR fiorn (0.2) to( 1.2).
d) Irind the angle bett'een lhc surlirces 2rr + r,: + zr : 9 and
z - rr -:- r,: - 3 at ihc poinr ( i .- 1.3 ).

Q{/lVnA Maclaurin scries for f, : 
= 

. given l(0):1

(30M )

(30M)

(30t4 )

(1()l.iu

ot the rcgion boundccl bv rhe cl linder
+(2x+\') j \k.

661oqt4!V
-' r-iJt Lr+J

^tr+t 
a:+: c! 6rL.ll u,J&

Qo'ooL LM)<'
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NOTE: Answer All euestions.

Ql: A 25 kW 250V DC shunt generator has an amature resistanceresistance of 100O, Determine the total arrnature power developed(A) Generator delivering 25 kW output
(B) A motor taking 25 kW input

Q2: A 230v DC shunt motor has an armature resistance of 0.5Q and field resistance of
'5Q' 

An no load the- speed is 1200 (r.p.m) and the armarure curent 2.5A. onapplication of no load' the speed drop, to'1r20 (r.p.m). o.t..mine tt.Iine current andpower input when the motor delivers rated load. 
I20 M I

Q3: Atrain is driven bv a,_D^C 
llachine 

with independent erectricar excitation. At a speed of1500 rym' the following magnetizatiolr characteristic has been measured.

of'0.06Q and field
working as

IlsM]
llsMl

Il0M]
curent is zero?

lr0Ml
cuffents not increase

Il0M]

volt
am

r 2.8
Anslver TWO of the followins

11]..S.f":h the equivalentiircuit of the DC machine.(B) Why is a voltage induced in tt.,e a.mat_e r.itren ttre excitation

(C) Why does. the induced voltage at high excitation
r proportional to the excitation crirrent?

O{rChoose rhe correct answer for TEN of the following 
t 30 M ll. In case of D.C. shunt motors the speed is dependent on

(a) armature drop is negligibJe (b) flux is proportional to armature current(c) flux is practically constant in D:C. shunt motors
(d) back e.m.f. only because back e.m.f. is equal to armatue drop2. A D.C. series motor is that which

(a) has its field rvinding consisting of thick wire and less tums (b) has a poor torque(c) can be started easily without load
3. when two D.c. ,",i"r;;;;"";;:;::.^^,^^ ,_ _ , , 

(d) has almost constanr speed

(a) more,h"',h" """";",;::i[il:ffiliffl:'", 
the resurt4nl speed is

rmal speed (c) normal speed (d) zero

<1-2)



4. If a D.C. motor is to be selected for conveyors, which motor would be preferred ?
(a)Series motor (b)Shunt motor (c)Differentially compound motor
(d) Cumulative compound motor

5. Slarters are used with D.C. motors because
(a) these motors have high starting torque (b) these motors are not serf-starting
(c) back e.m.f. of these motors is zero initiall,y

(a) Series motor (b)shunt motor (c) cumulative compound motor (d)Differential compound motor7. The direction ofrotation ofa D.C. series motor can be changed b1,
(a) interchanging supply tenninals (b) interchanging field tenninals (c) either of(a) and (b) above(d) None oithe above

8. Which of the following application requires high starting torque,l
(a) Lathe machine (b) Centrifugal pump (c) Locomotive (d) Air blou,er

9. For starling a D.C. motor a starter is required because

(d) to restrict armature current as there is no back e.m.f. u,hile
6. Which D.C. motor u,ill be prefened for machine tools ?

(a) it limits the speed of the moror
(c) i1 starts the motor

10. Which D.C. motor is prefened for elevators ?

starting

(b) it limits the starting currenr ro a safe value
(d) none of the above

(a)Shunt motor (b)Series motor (c) Difl'erenrial compound rnotor (d)cumurati'e compound motorI l. What will happen if the back e.m.f-. of a D.C. motor vanishes suddenll.?
(a)The motor will stop (b)The motor wilr conrinue ro run
(c)The armature may bum (d)The motor will run noisy

12. ln D.C. shunt motors as load is reduced
(a)the speed will increase abruptly (b)the speed will increase in proportion to reduction in load(c) the speed tvill remain almosVconstanl (d)the speed will reduce

l3' The starting torque deveroped in the d.c. series motor and in d.c. shunt motor is
(a) High. lorv (b) High. moderate (c) Moderate. lorv (d) Moderate. high14. The speed ofa d.c. series motor is

(a) Directly proportional to the both armature current and torque developed -(b) Inversely proportional to the armatue cunent and' (c) Direcrrv proporrionar to rhe square of th. u,-utu.e'.lfilff:I"::::ffi:Ti" 
deverope<r(d) lnversely proportional to the square ofthe armatur

15. 'r'he spe"d u.-utu." current characteristics of a d.c. ,".".,;;;lT"d 
square of torque developed

(a) Rectangular hyperbola (b) Linear (c) parabolic
(d) Paraboiic till saturation and then linear

9.a S"&

^ , rn+ /zolL \ 

-

'L:J:----------:-
4- Depanment Head

' 4,/o1r/.rrzzz,4 k l rr rL
trz-2)

/ ""fl @Vrt/



._--,-. y,rit\
s.A&r s.:+u gr|rJ| l'rr.rJ oJrJJ

<. / ,-
!J-4!r drt-trl ,-9.$

/.Ji!ill .h-JYl ..3tjt i:-,-

, ;r: -a.ifill 4:l5lt

aYL.:Yl !Jl?.il6 4!J.iA . 
tdlJl

+llr .i\/r

._--- 

i"-+hULJ j{l s)Lre :i.rLall

crlet- g)1.: :o1r'1'Yl i'.i l.lr / 1,'\o c,-tJ!t elrlt - Ckjll jLrj.yt

=- (. t_., t __rJ\

Q1: 'l- C'otttlltttc tlrc elcctlic Iicltl irrlerrsitr lol lilrl cl('(tr)lls p:rssirrg tlrr-orrqlr;l (()n(ls(t()r.il
rrttt iitlott t]t;rl tlrcstr lirul clc<'trrrtts alr ;rllc<'1 to c;rt lr otlrcr- lrt t.orrLrrnlr's lir1.r' rrirlr (2\).
-\ssrrrne tlrat tlris ('oll(lu( t()r' is irr vacuuur. u'lrclc (,tro - 4 x L6 x 10-re C/nr) ;rssurlc ;rl:9
tlr;tt llrc t orrrlrrctol lras co- lcrrgllr. (12 rrrar rsi

(<Y.' /j- ( r 'rnl,;lli . selecl two only:

C'Lrll pt'in< iplc irr clcctlic llclcl ;rrrrl rnagrreti<'lickl.
'l'lrc llckl ol <lipolc il tlrc clrar-gcs;u'c rlillLr-lur<l sirnrlar..
'l'lrr' lirn c irr clcctric liclrl arul rn:rgnctic liel(1.

(lJ rrurllis)

j r.

2.

,t.

Oi. AuucrTwspnly.

.l- Arrsucr two o f the fbllou'ing: ( l0 nrark s.1

Derive the divergence theorem fbr Carlesian coordinate systent only.
Derive the Stocke's theorenr.
L ist all Maxrvell's equations.

B- Converl the x,y,z in Caftesian coordinate systern to their values in the polar.cgordilate
systems. (l0 mar.ks)

- cl Div A - ? in (caftesian , cylinder and sphere) coordinatc systerrs. ( l0 rrarl<s)

OJ.,4- CompLrte the unit vector pclpendicular in the Right Hand sense to thc vectors
shorvn in fig. ( I ) ofyour exarr sheet. Then compute the angle ofthe crossing. ( l2 lrarks)

O-l.B- Define and give only the rnain relations fulua o1'the fbllorving: (g rnarl<s)

I. Coulor-nb's force.

2. Lorentz's force.

3. The gravitational constant G.

O1.A- Give the reason for the fbllowing events. Sclcei_nrc_saty. (8 marks)

Using coulomb's principle, the charge other than q2 would feel a dif'f'erent fbrce
fiorn q I ploporlional to its own rnagnitude and sign. lt becornes convenient 1c,

rvork rvith the quantity ofthe fbrce per unit charge that is called the electric field.

O -st



The field due to an infinitely long Iine charge became uniform?
D = €oE is used tc calculate the electric flux in vacuurn only. Whv?

o1:B- Conpute the electric flux generated by a charge moved u,ith (0.6 c) velocitl,and
generate a magnetic field with f]ux of H: 0.2 T. Assume that rhe charge mobility is ;r.;

vacuuur. Assurne also the angle between the charge velocitl, and the rnagnetic flelcl is
about 45". The charge under test is electron. (12 rnarks,)

05.A- For a given points A(8. -5, 4) and B(-2, -3, 2) conrpure: (12 rnarksl

II,

ut.

|. The distance fi'orr A to B.
2. The unit vector from A toward
i. The unit vector 1'rorr the origin

Cj. B- Cornpare between the electric

i. Thc curl principlc.
ii. The force generatitln.

iii. The propagation direction.

B.

point to the midpoint of the line AB.
!

and magnetic field in the fbllou,ing. Select hvo onlr,.

(: M^rks)

A.L. H. Al-Anssary A.L. Laith W. A.

@ /arl loa 4U

Examiner'

(z-s I
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€Yt4.iyl €lriij Lla r*"t : eijt
+lJt . ;\.rl

;r.!J crr:,i|^l :;JuJl
€l'cL ,AtC :irr-j.y <!.r

_ _ _ry6lo!_22:?2,

(A) 1024

er.lrlt ersiJtJ slLJt nl.jjt ,JtjJ
4+fitt t...Jtt Cltjilt ;,..1+

.:rr4g:tr qjsjt
2016_- Z0t5 c.t.rJt prrJJ ;glr 6r.r yg

Qt..c) Murt'pr;c;i"; q;ffi; - - - -'- ---': - -
l. How many Flip-Frops are required for mod_r6 counter? 

(r0 Marks)

" jAls (B) 6 - ."'(c;"r"

- f.rle counter consisiing of five Etip_ntopJitit ,ruu" (D) 4

- (A)5states (B)-i.0states '" -,"",a, j;:
3' For JK flipflop J = 0,'K.=r, rhe ourput 

"ft"..i*k;11:: *i, #) 
lnfinite states'

(A) J rB) no change '-- -"'a;;;"
o .yif a I MHz clock frequency. eight bits can be oa ,, . 

(D) high impedance

.9/io.IP' rBjinlrrs,

;o#:ri1 
capacity of a memory that has 102;;;l;*.s and can store bye at each

(B) 8192 (c) 8 (D) 4096

l) Holv to construct an asynchronous MoD-5 co'nter? MoD-Tcounter? .,0 Marks)

d].ffi J:;J:;1,t" 
design a svnchronous counter rhar counrs in the forrowing

r2-* 5 -+ r --+ 3 -+ 6 -.r 4 -r 
(10 Marks)

,u. Io* many states Oo.r rn#
I l"-- many flipflops are req_u.ired ro build this counter ?c. ljraw the slate diagram for this .ir.rii. 

"* ""' ."
u. r I, nlp ltops are to be used, write the excitation eortj ?ltylf.11cf !I.g tor this 

"o*,".. 
--'*"-" -euation for the flip flops inputs.

.::.iilT:{ T: ;:*.1 i'**" ; ;; ;;;;?; ;,-.; = ;;6,,, 1,, t-,,

Ql. B) Illustrate a4-bitdata
vn,..i r"gi. ffio' .-'" 

"'.a llloV€rlent for parallel in parallel out shift registers and draw

Q2) Answer ONE of the following
(10 Marks)

(r0 Mark)

Figure I



*
Q3.B) Implement the followt:g t"gr: function using decoders and logic gates.(a,x,f) = |I v1z,:,s1 (10 Mark)r Use a decoder (with active-high outputs)

Q4.A) Implement the J"frfrU-nr"rt""- -

F(x,w,y) - lm(0,r,3,6) 
(15 Marks)

a' using two 4-to-1 multiplexers with an active row enable, plus an oR gate.b. Using one 4-to-1 multiplexers assume 1x; u, irrput multiplexed.

Q4.B) Obtain rhe stare diagram and state table for the circuit in Figure (2)

(15 Marks)

Figure (2)

Q5.A) Answer oG; ;; l"u;;
1. Draw logic circuit of a typicaiSRAM latch memory cell. (10 Marks)2' what is the difference between static Random Access Memory ('RAM)

and Dynamic Random Access Memory (DRAM)? (10 Marks)
Q5' B)Determine the output of the DAC in below if the sequence of 4-bit numbersare, 1101 applied to the inputs. The data inputs have a row varue of' v and ahighvalue of + 5V. 

(10 Marks)
20OkQ 10 k{)

,694*;
Laith Wajeeh

200 kQ

Examiner
Ali M. Alsahlany
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Cryr . -ryl 6rrr?.i ig.tiA ; _il|
4+;At : ;,15..j|'.Jt

\ /n!r . ryt y'X :6rl-Jr
sltt! i)j :or'r ^Yl iFi

l,\1/.l/t:eJl31

,61..;,rJl e,.r^.,; jga;
g,.!ll ,',- j'lJ sirJt Gfr:ll tJljJ

- di:Jt Fliljt 4+
4'tjiil! la-Jtt dit-1ill ir.ta

s.i* / 4:*qJt ;;S:tt r,.tstr

s-lJil tlnj (jlilt JJ!1) siL{jjt Olj!.yt ;!*i

Note:,qnswer att ou

B. A 400 w carrier is modurated on a depth of75 percent; carcurate the totar power
in the modulated wave in the following forms of AM.
a) Double sideband with full carrier (DSBFC)
b) Double sideband suppressed carrier (DSBSC)

;) Single sideband suppressed carrier (SSB)

Ql
(12 marks)

A. Dralv the block diagram of the idearized FM receiver. (g marks)
B. Determine the receiver's noise figure in decibers and its equivarent noise
temperature. A receiver is connected to an antenna whose resistance is 50 ct. The
equivalent noise resistance of this receiver is 30 ohms. (12 marks)
Q/

q/
A. The carrier amplitude after
Calculate depth of modulation.

amplitude modulation varies between 4 V and I V.
(8 marks)

is generated by a

(8 marks)

(12 marks)

(6 marks)

(6 marks)

(8 marks)

A. Determine the bandwidth of a narrowband FM signal which
4 kHz audio signal modulating a 125 MHz carrier.
B. A FM wave is represented by the following equation:

- D(t) - 10 sin[5 x 108/ + 4 sin 1250t]
Determine the following:
(r) Carrier and modulating frequencies
(ll) Modulation index and maxirnum deviation
(ir4 The power dissipated by this FNI wave in a 5 f,! resistor.
%t
A. What is Nyquist rate and Nyquist interval?

B. Draw the block diagram of pAM demodulator.

C. How do you get ppM from pDM?

Q5/ Answer two branches only:
A. Draw the brock diagram of the phase-shift method of generating ssB. (10 marks)

(r-2)



exponential

domain,

0

I

B. Calculate the energy of the trvo-sided

.f (r) - exp( -rzlrl). a > o
(across a one-ohm resistance) in the time

C. Find the Fourier transform of

I z for -T<t<I (t ) = {" l-2.for 0<r<

(10 marks)

(10 marks)

j

' . .:1'

".!:'. ..':..! ''

t)-'rr

-r"k
glLA r.t,..,r .l,cri ;6ll-Jl etro4ill .!re qJr e &rl .^.,.i,.I| , l,,ri 

'

oqtE9)



'rfr: l/L;v, .:!:i: t-;o : e*iJl
4+iEl1: iltj'"Il

ahJlull 4!-JEl :6 rl-.ll

iit-oL- l:>tj :Lll-r .)1 Orj
t'r1/1/l:e]Jull

.3lgll?.J$..+
s-l!l ''''t'lr J1nI p9lljJl 6;1j3

..jiitl i&jll 4+
liCtl !-jft crlJill i&1+
li+j / 4r-s{ll ;.ljl!l 4!sll

t . \ i/r ' 1o (,.*l;,rJl ttdl - lrJt{'j.ll !115j.)l

z .],ttsv,cr fout' qtrcstiotts ottlJ' // pleuse rcad the questiotls carefulll''

QI:- Eaclt blank curies 5 morks: ( the solution must be required to getJull ntarks)

l-TO lintl the LlDlotoll o.f infbnnatiott gtnnetl .fi'ttttt u c.tirt has plHettd):0 3 ' if a Tail will appear

)- 'ht /int:t e/fic:ienct. ct/ d.fixetl length cotlt: u,sed to enct)de ne:isdges obtttined -fi'otn tltrotting Aclie

it it:e --------------
J-Lt rrtt ,,,tttt',1 .',Jittt. /t,rritr'l.r'rstlc.r t" 't1'11'l' "1 ------ -----

J- -l hc probabilitl ofselecting a month uith 30 dals is ---------------

5-thc arcrasc intiluation conlertl in the L.nglish language lith equal probabilit)' is -------------

ei2:.1:-A rt,tl tlit' tnd u green tlie are rolletl .trhut is the prt$obilih'the ston rolletl on the clice i,s 6,given

lhar rhe ,sun i,s less tltatt 1 .) (13 morks)

Q2:B:-Tltc .-1.8 Li't: t\tr..tp,rimettt .tht Pt 4 ,1t 1 P,A.B, a f 'B A'' 1'tndftB'Bt a ut'itt rlp

Ioirtl trnd ttntditittnttI probabiIities l (12 nrurks)

Q-\:-Drtnr the blctck cliagt"anl to error ('orrection./br cyclic code Ltn.l whot are the error

ton ectitnt steps' Q1ntarks)

e4:A:- (iit'trt cr K:3 ,rute c'otle l/) .binar.y,(lonvoltttitttal cotle v,ith the partialb,contpletetl state diagrant

.S'horr tn./i{.rlt../intl rhe (onplete stdte didgron orul .sketclt a diagram.fbr the encoder'/ (15 nnrks)

Q4:B:- Li.st lltc ltroperlie.t tt;f st'nclronte Jig tl t (l0murks)

Q5:- Develop rhe Shannon code./or the Jbllotr ing set oJ'messages v'ith tlrcir probabilities:

p(A ) =10.3,0. 2,0. I 5,0. I 2, 0. 1,0.05,0'0 5l

Tlert lit nl
i. Cotla e/licieno ,

ii. I'(0) at the encoder outpul.

(25marks)

HoD:
Laith Wajeeh

ffi=
'- Let'tui'er:
Hawraa F.Abd



cl)LaiYl 6r .ri.i ;4$A : i"-ijl
" _Ljgll : i.L_xtf
d.!. JJ:Sll Jjl3r: 6Jt Ji

CrLcLl ;;,t- r .y1 4r;
201611 / 8 :6;_llrl

dtJrJt 4g,{ar
si&Jl &-illJ qllrll lrlrjll ;JtjJ

_ =-ii:ll +jjr L+a
4,:Jji:lt la-J)t €tJil ir.l+

, :i: / !-lJ{tt a+:i:rt lrsrr4\2\ )r)\ / r , \1/y. r o \rqtJJt atrjt _.r,Jl#ll jt.rj.)l

Answer All Ouestions

QliChoose the correct ansrver rvith the solutions if need:l. main types of electronic oscillator are (30 Marks)
A. harmonic osciliator B. relaxatjon .rrc;tt,rt_ C.none of.A&B D. all A&ll2. Signal distortion of Class C amplifiers isA. largc B. small , ^ 

' 
C. "";;- D. crossover pornt3. The ideal Op-AMp has the following.hoia.t".irti.,

A. Ri = -. AV- 6. Ro:0 B. Ri = 0.;;-= "", Ro:0C. Ri - -, AV= co. Ro: co D. Ri _ 0. AV= co. Ro = co

- J. Rclaration oscillators arc dividcd int,, rvnn(
A. r\\o B. rhree - _ 

- 
A:i;r. D. five5. 'l1le push-pull circuit musr use .-. _ 

- 
operation.

A. Class A B. CIa., C 
.-. _ 

- 
i. c1".. g D. Class AB6. An osc illator converts

.\. r.e. potrcr i"tn d.a. porr"i- B. d,c. ptrrrer into a.c, po*er('..nreelrlrrierJ 
;,orrer into a.c. po\\,er D. none o1.thc above7. \\'hcn a sinus.idal voltaqe.rvave 

.is 
fea to a Scttmitt ,rigg.., ,fr. oulput *,ill be'{ rrianr:ullr rr ar e B. alvmmetric square wave. c. re'c-rangurar rvove. D. t.apezlidJ*ou..tJ. 'l'his 

is ..in crarrple o1'thc output swing fbr a class 
---.' 

- amplifier.

)," !a,,:.urDur
t,,
I

n a,"5o**.",1.,il,, o'tt'ot'fi.rot;on. B' class cl C. ctass B D. Class AB

i; 
.f,i]ilil.:-"j,',j,,, 

,.,u.in$r 
io ctass e c. simitar to ciass c D. None orthe above

A. resistive g. .u;rlT.f 'o)t 

-network'

szi a; irre ino'' ,o u,,"oolj;i.li'ir.r::1'*, 
"'::Jlo,:'1".:",.nidur uoi."ll;nJfi""#1,'.i,0"'ii: ,ou 

",,0[?:;Ti,on:'"],ffi Jl,t1"rJ.",t". 
or airierentiatirri ."'p-"",, are given as R : 40 ke and cr = 3FF .

b) Fig' berow shows tie 
""F"jir: voitage feedback amprifier. rf rhe gain nrtn. u,nprir.lf,r;J,*,

l:ittri l n,'v. 
i' I0'000' find: (i) I'eedbaik i*-.,i-?lij'J".'an vortage gain (iii) ourput vorlage if input

( | 5Ma rks)



Q3/a) For the OP-AMp circuit shorvn in thc tigure. calcular!_ thc ()urpu1 r oltage?

b) Find the value
arnplifier slrorvn in

1k1.1

ol
lio

(t 0Marks)
1br distotlion ric. ()Llrlul in the push pull

( I0 Marks)
l-

'lnnt^i K I

.l. Rt
1-

'', 
o'

300r) R

l- J..

resistor R2 to provide bias current
VtsE lor each transistor is 0.7V.

ztt\)

Y9o rr-

Vin ,

Io fa

?gKJL
(20 Marks)

1*^
vin -l

3'1Kr'

.^q l2oL-Y
_,ill .r+;

,ll r+r cJ+_, 4

t2L

Q4/ choose onlt one of thc follo* ing:
a) calculate maximum ac output porver and efficiencv o1'the amprifier in fig.( r)? (20 Marks)b) calculate maximum ac outpllt porrer and cfficicncl and por,ei dissipariJn oithe amplilicr s6o*,n infie.(2)'l

,l

t
I

-l=
?.^ ,.rf'J'(\)

3."V

irlJl i.-;r^
'r-p J)f.s:t

GOOD LUCK



crYl ^ryt dJrr i"6r illiA . ,.itl
4jjull : ;!!1

l/61!iLJ:irLlll
6bL r.jlAi.y J.j
2{l | 6/ {Ar' 1i;1u11

..aJ\t \ rs\ f t,tt1t,

26 .jJ, .-.-'a-

/--
cit*ll !-.:r{--.-

q-l,ll ,'.-jrt: JuJt +]ll ;JtjJ
.,-]i6lr #'ilt ijra

i.,,.li::r !*:Yt illijl i,-tr
J+j / 4+*i{lt a+j!3r 4slr

\ o s-tfJt trrjt -!rJL{Jt JL!.yl

Q2ilE
,. f''t I

J1

2) I't

3jJ_,

.. /-::li I

Ql// Solr c the lirllouing cqualions:
, ' - .:1
t ) ''-; : c{]s- r-

ti f t + "i'l.,r - it -.1.".',,,,..,. : 0

_: I J..'.Jr: rlr

valuate thc' lirllo*ing intcgral:(choose only three).
i:, ,
J : d'n.

I ai,a r
-/,_

| -.- t - -. til rll rl:

i dr,n \
l- -.r , '/- i T 1

Q3//lchoose onl,r, thrce).
a)lrr alultc -J'l -1. rr os or er thc entire surltrce S
Lt +
b ) I1'R-xi ' r.i -zk. shou rhar

1)V R:3
2)Vx R:0
c) Shou that the \..ctor fired clelined b),f : (.t: + rl':)i + (.r': + r':r,)7 is conservarir..e
and tind thc scalar potential. Hr-ne c e valurrL- -l'F. aR fiorn (0.2) to( 1.2).
d) Irind the angle bett'een lhc surlirces 2rr + r,: + zr : 9 and
z - rr -:- r,: - 3 at ihc poinr ( i .- 1.3 ).

Q{/lVnA Maclaurin scries for f, : 
= 

. given l(0):1

(30M )

(30M)

(30t4 )

(1()l.iu

ot the rcgion boundccl bv rhe cl linder
+(2x+\') j \k.

661oqt4!V
-' r-iJt Lr+J

^tr+t 
a:+: c! 6rL.ll u,J&

Qo'ooL LM)<'
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Engineerinr
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NOTE: Answer All euestions.

Ql: A 25 kW 250V DC shunt generator has an amature resistanceresistance of 100O, Determine the total arrnature power developed(A) Generator delivering 25 kW output
(B) A motor taking 25 kW input

Q2: A 230v DC shunt motor has an armature resistance of 0.5Q and field resistance of
'5Q' 

An no load the- speed is 1200 (r.p.m) and the armarure curent 2.5A. onapplication of no load' the speed drop, to'1r20 (r.p.m). o.t..mine tt.Iine current andpower input when the motor delivers rated load. 
I20 M I

Q3: Atrain is driven bv a,_D^C 
llachine 

with independent erectricar excitation. At a speed of1500 rym' the following magnetizatiolr characteristic has been measured.

of'0.06Q and field
working as

IlsM]
llsMl

Il0M]
curent is zero?

lr0Ml
cuffents not increase

Il0M]

volt
am

r 2.8
Anslver TWO of the followins

11]..S.f":h the equivalentiircuit of the DC machine.(B) Why is a voltage induced in tt.,e a.mat_e r.itren ttre excitation

(C) Why does. the induced voltage at high excitation
r proportional to the excitation crirrent?

O{rChoose rhe correct answer for TEN of the following 
t 30 M ll. In case of D.C. shunt motors the speed is dependent on

(a) armature drop is negligibJe (b) flux is proportional to armature current(c) flux is practically constant in D:C. shunt motors
(d) back e.m.f. only because back e.m.f. is equal to armatue drop2. A D.C. series motor is that which

(a) has its field rvinding consisting of thick wire and less tums (b) has a poor torque(c) can be started easily without load
3. when two D.c. ,",i"r;;;;"";;:;::.^^,^^ ,_ _ , , 

(d) has almost constanr speed

(a) more,h"',h" """";",;::i[il:ffiliffl:'", 
the resurt4nl speed is

rmal speed (c) normal speed (d) zero

<1-2)



4. If a D.C. motor is to be selected for conveyors, which motor would be preferred ?
(a)Series motor (b)Shunt motor (c)Differentially compound motor
(d) Cumulative compound motor

5. Slarters are used with D.C. motors because
(a) these motors have high starting torque (b) these motors are not serf-starting
(c) back e.m.f. of these motors is zero initiall,y

(a) Series motor (b)shunt motor (c) cumulative compound motor (d)Differential compound motor7. The direction ofrotation ofa D.C. series motor can be changed b1,
(a) interchanging supply tenninals (b) interchanging field tenninals (c) either of(a) and (b) above(d) None oithe above

8. Which of the following application requires high starting torque,l
(a) Lathe machine (b) Centrifugal pump (c) Locomotive (d) Air blou,er

9. For starling a D.C. motor a starter is required because

(d) to restrict armature current as there is no back e.m.f. u,hile
6. Which D.C. motor u,ill be prefened for machine tools ?

(a) it limits the speed of the moror
(c) i1 starts the motor

10. Which D.C. motor is prefened for elevators ?

starting

(b) it limits the starting currenr ro a safe value
(d) none of the above

(a)Shunt motor (b)Series motor (c) Difl'erenrial compound rnotor (d)cumurati'e compound motorI l. What will happen if the back e.m.f-. of a D.C. motor vanishes suddenll.?
(a)The motor will stop (b)The motor wilr conrinue ro run
(c)The armature may bum (d)The motor will run noisy

12. ln D.C. shunt motors as load is reduced
(a)the speed will increase abruptly (b)the speed will increase in proportion to reduction in load(c) the speed tvill remain almosVconstanl (d)the speed will reduce

l3' The starting torque deveroped in the d.c. series motor and in d.c. shunt motor is
(a) High. lorv (b) High. moderate (c) Moderate. lorv (d) Moderate. high14. The speed ofa d.c. series motor is

(a) Directly proportional to the both armature current and torque developed -(b) Inversely proportional to the armatue cunent and' (c) Direcrrv proporrionar to rhe square of th. u,-utu.e'.lfilff:I"::::ffi:Ti" 
deverope<r(d) lnversely proportional to the square ofthe armatur

15. 'r'he spe"d u.-utu." current characteristics of a d.c. ,".".,;;;lT"d 
square of torque developed

(a) Rectangular hyperbola (b) Linear (c) parabolic
(d) Paraboiic till saturation and then linear

9.a S"&

^ , rn+ /zolL \ 

-

'L:J:----------:-
4- Depanment Head

' 4,/o1r/.rrzzz,4 k l rr rL
trz-2)

/ ""fl @Vrt/



._--,-. y,rit\
s.A&r s.:+u gr|rJ| l'rr.rJ oJrJJ

<. / ,-
!J-4!r drt-trl ,-9.$

/.Ji!ill .h-JYl ..3tjt i:-,-

, ;r: -a.ifill 4:l5lt

aYL.:Yl !Jl?.il6 4!J.iA . 
tdlJl

+llr .i\/r

._--- 

i"-+hULJ j{l s)Lre :i.rLall

crlet- g)1.: :o1r'1'Yl i'.i l.lr / 1,'\o c,-tJ!t elrlt - Ckjll jLrj.yt

=- (. t_., t __rJ\

Q1: 'l- C'otttlltttc tlrc elcctlic Iicltl irrlerrsitr lol lilrl cl('(tr)lls p:rssirrg tlrr-orrqlr;l (()n(ls(t()r.il
rrttt iitlott t]t;rl tlrcstr lirul clc<'trrrtts alr ;rllc<'1 to c;rt lr otlrcr- lrt t.orrLrrnlr's lir1.r' rrirlr (2\).
-\ssrrrne tlrat tlris ('oll(lu( t()r' is irr vacuuur. u'lrclc (,tro - 4 x L6 x 10-re C/nr) ;rssurlc ;rl:9
tlr;tt llrc t orrrlrrctol lras co- lcrrgllr. (12 rrrar rsi

(<Y.' /j- ( r 'rnl,;lli . selecl two only:

C'Lrll pt'in< iplc irr clcctlic llclcl ;rrrrl rnagrreti<'lickl.
'l'lrc llckl ol <lipolc il tlrc clrar-gcs;u'c rlillLr-lur<l sirnrlar..
'l'lrr' lirn c irr clcctric liclrl arul rn:rgnctic liel(1.

(lJ rrurllis)

j r.

2.

,t.

Oi. AuucrTwspnly.

.l- Arrsucr two o f the fbllou'ing: ( l0 nrark s.1

Derive the divergence theorem fbr Carlesian coordinate systent only.
Derive the Stocke's theorenr.
L ist all Maxrvell's equations.

B- Converl the x,y,z in Caftesian coordinate systern to their values in the polar.cgordilate
systems. (l0 mar.ks)

- cl Div A - ? in (caftesian , cylinder and sphere) coordinatc systerrs. ( l0 rrarl<s)

OJ.,4- CompLrte the unit vector pclpendicular in the Right Hand sense to thc vectors
shorvn in fig. ( I ) ofyour exarr sheet. Then compute the angle ofthe crossing. ( l2 lrarks)

O-l.B- Define and give only the rnain relations fulua o1'the fbllorving: (g rnarl<s)

I. Coulor-nb's force.

2. Lorentz's force.

3. The gravitational constant G.

O1.A- Give the reason for the fbllowing events. Sclcei_nrc_saty. (8 marks)

Using coulomb's principle, the charge other than q2 would feel a dif'f'erent fbrce
fiorn q I ploporlional to its own rnagnitude and sign. lt becornes convenient 1c,

rvork rvith the quantity ofthe fbrce per unit charge that is called the electric field.

O -st



The field due to an infinitely long Iine charge became uniform?
D = €oE is used tc calculate the electric flux in vacuurn only. Whv?

o1:B- Conpute the electric flux generated by a charge moved u,ith (0.6 c) velocitl,and
generate a magnetic field with f]ux of H: 0.2 T. Assume that rhe charge mobility is ;r.;

vacuuur. Assurne also the angle between the charge velocitl, and the rnagnetic flelcl is
about 45". The charge under test is electron. (12 rnarks,)

05.A- For a given points A(8. -5, 4) and B(-2, -3, 2) conrpure: (12 rnarksl

II,

ut.

|. The distance fi'orr A to B.
2. The unit vector from A toward
i. The unit vector 1'rorr the origin

Cj. B- Cornpare between the electric

i. Thc curl principlc.
ii. The force generatitln.

iii. The propagation direction.

B.

point to the midpoint of the line AB.
!

and magnetic field in the fbllou,ing. Select hvo onlr,.

(: M^rks)

A.L. H. Al-Anssary A.L. Laith W. A.

@ /arl loa 4U

Examiner'

(z-s I
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€Yt4.iyl €lriij Lla r*"t : eijt
+lJt . ;\.rl

;r.!J crr:,i|^l :;JuJl
€l'cL ,AtC :irr-j.y <!.r

_ _ _ry6lo!_22:?2,

(A) 1024

er.lrlt ersiJtJ slLJt nl.jjt ,JtjJ
4+fitt t...Jtt Cltjilt ;,..1+

.:rr4g:tr qjsjt
2016_- Z0t5 c.t.rJt prrJJ ;glr 6r.r yg

Qt..c) Murt'pr;c;i"; q;ffi; - - - -'- ---': - -
l. How many Flip-Frops are required for mod_r6 counter? 

(r0 Marks)

" jAls (B) 6 - ."'(c;"r"

- f.rle counter consisiing of five Etip_ntopJitit ,ruu" (D) 4

- (A)5states (B)-i.0states '" -,"",a, j;:
3' For JK flipflop J = 0,'K.=r, rhe ourput 

"ft"..i*k;11:: *i, #) 
lnfinite states'

(A) J rB) no change '-- -"'a;;;"
o .yif a I MHz clock frequency. eight bits can be oa ,, . 

(D) high impedance

.9/io.IP' rBjinlrrs,

;o#:ri1 
capacity of a memory that has 102;;;l;*.s and can store bye at each

(B) 8192 (c) 8 (D) 4096

l) Holv to construct an asynchronous MoD-5 co'nter? MoD-Tcounter? .,0 Marks)

d].ffi J:;J:;1,t" 
design a svnchronous counter rhar counrs in the forrowing

r2-* 5 -+ r --+ 3 -+ 6 -.r 4 -r 
(10 Marks)

,u. Io* many states Oo.r rn#
I l"-- many flipflops are req_u.ired ro build this counter ?c. ljraw the slate diagram for this .ir.rii. 

"* ""' ."
u. r I, nlp ltops are to be used, write the excitation eortj ?ltylf.11cf !I.g tor this 

"o*,".. 
--'*"-" -euation for the flip flops inputs.

.::.iilT:{ T: ;:*.1 i'**" ; ;; ;;;;?; ;,-.; = ;;6,,, 1,, t-,,

Ql. B) Illustrate a4-bitdata
vn,..i r"gi. ffio' .-'" 

"'.a llloV€rlent for parallel in parallel out shift registers and draw

Q2) Answer ONE of the following
(10 Marks)

(r0 Mark)

Figure I



*
Q3.B) Implement the followt:g t"gr: function using decoders and logic gates.(a,x,f) = |I v1z,:,s1 (10 Mark)r Use a decoder (with active-high outputs)

Q4.A) Implement the J"frfrU-nr"rt""- -

F(x,w,y) - lm(0,r,3,6) 
(15 Marks)

a' using two 4-to-1 multiplexers with an active row enable, plus an oR gate.b. Using one 4-to-1 multiplexers assume 1x; u, irrput multiplexed.

Q4.B) Obtain rhe stare diagram and state table for the circuit in Figure (2)

(15 Marks)

Figure (2)

Q5.A) Answer oG; ;; l"u;;
1. Draw logic circuit of a typicaiSRAM latch memory cell. (10 Marks)2' what is the difference between static Random Access Memory ('RAM)

and Dynamic Random Access Memory (DRAM)? (10 Marks)
Q5' B)Determine the output of the DAC in below if the sequence of 4-bit numbersare, 1101 applied to the inputs. The data inputs have a row varue of' v and ahighvalue of + 5V. 

(10 Marks)
20OkQ 10 k{)

,694*;
Laith Wajeeh

200 kQ

Examiner
Ali M. Alsahlany
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