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Note:1. Attempt only lQ questions. For each question I0 marks only.

2, Support yoar onswers with the required equutions.

3. To complete the blonks J,ou sltould derive or solve the problem he/bre
y0u./ill tlte hlanks.

4. Support your questions also by uny tlrawing if it is necessary.

5, Ouestions number three and four should be snswered.

X****rr*t:

1. For vector W where W - A+B. and A:2i - k, u,hile B : -.i *2k, then vector
W:
(a)W-2i+k' (b) w - 2i -.i -k.
2. What is the Divergence theorent? State
impoflant relations that explain this theon,.
3. Compute the electric field strergth. i{'i'ou knou'thar- it vvas generated frorr
two point charges moved in fl'ee space with a velocity of (0.2c) rneter per
second. The time required for the two charges to hit themselves is about l0 ns,
and one of thern is electron and the other is Droton.
4. I1'you know rhar 1A x (E x C) = E@.q - e 6 a)1atro. if you knoq rtrar:
a.(E x c) = B(i xA) - i(ixa-) ilris obtained using the ((bac-cab)) rure.

-T.low let i=2ar-ar. E=2ar-ar*2ar, and i=2ar- 3au]_ar,
compute all of the follorving:
ald.ixi, b)sinou,

5. State the Gauss's Law in the integral form. Give a practical example for this
form.
6. Prove that the connection between any two mobile phones is depends on end
points not on the path way of the charged particles.
7. Assume there is a point charge moved from point I to point 2 then travelled
to poinl 3 along straight line in vacuum. Assume also the electric field

A{.,ill , *! t
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generated at point 1 is 0.5 V/m, rvhere the time required for the charged parlicle
to arrive to this point is 0.05 msec. Compute the electric force -senerated a1

point 2, if the tirne required frorn the point charge is doubled. Where the charge
is electron.
8. According to charge distribution principle, gir c the relations of the char-qe

distribution on a conducting ball.
9. l'wo points (P located ar (0,2,4) and Q located at t-3.1.5)) compute the
distance betr.veen P and Q.
10. Whal is the meaning of curl theorem? Give the curl relatitrn in three polar
coordinate system.
I l. What is the inverse square lau'? Also u,ha1 is the gravitational e (r1rs1r'ur1 and

u&en and where it used? Also rvhat is the permittivitl' constant'?

12. Derive and relation to shorv the Stocke's theorem. Then exolain in ti.-triil:
the unit vector cross product propefties.
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l' Assume txtNanle is a textbox control, which of the follon.ing is a valid assignmenr statement?A, txtName = .Jones' n. . t"rNu11".Cuptlon'= ,.ton".,
C. txrName.Text : .,J::, 

_ 
- 

6i.'rr,N".ne.Text:,Jones,2. How do we declare a variable?
A. Using Integer command
c' uti"ie u"'J s *mmand in the public class 

B Using DIM command

_ J.Creates a uoi t^ai "* l" ,*u_ro rerrier e on. pi.." 
"r,"r"".?;;Jiilf#t;ri:"r:oA. MScBoX B rNpuiB-oi""' "....i Dialog Box D.Labei4.What is the purpose of the Toolbox?

+,J:ff:,Tiilltrols 
rvith associated event procedures B.To setect conrrots and place on an

methods o select methods ro be placed on rhe torm b. i;;;il5;r defined
5. Which of the follou,ing is NOT a Visual Basic Control.l

A. Textbox B. Label C. Form D. Alsorjrhm6' \\/hat is the code used ro dispra'*re woias "vt.""it"rt"" in a raber named rbrrire?
A.titlelabel.Name.Visual,Basic.. B.',VisualBasjc,,=lbllabel.Text
C . tbtTitle.Text = "Visuai Basic,, -D j;fi;.^ame: ,,Visuat 

Basic,,

Q2:Compler,^H j:li:il,;"- lld"" to be executed correctty:

Ql: Select the correct choice for the following statemcnts: lenswer 5 onlv) (20 degree)

(30 degree)
2. Textbox2.multiline=... ... ..

3. Textboxs.passwordchar=..... 
..

4. Label.visible=

5. Button2.width=............

6. me.autoscroll=

me.minimumsize.hei ght=

iabel.width=

textboxT.scrollbars=

10. textbox3.maxlenglh=

7.

8.

9.

4Jt'*3
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Q3.A: Give the correct representation in'isuar basic for the fo[orving equations:

l. cos(t2) - sin(t2).
2. e'(1+co5(11).;.
3. 189-233-x'l

Q3.B: What tvill be the value of total after erecution of these statements?

valucl= 2

total= ( (r'aluel+2) * (r,aluel+ 4) )/r,aluel+ I

( l5 degree )

(10 degree )

Q4:complete thc flowchart to find the largest of three numbers A,B, and c from the following statemenr

I. PRINT B
2. IS B>C
3, IS A>C
4. READ A, B, C
5. PRINT C
6. PRINT A
7. IS A>B
8. PRINT C

(25 degree)

r''+t



cr!1,-aiyl grj:rl;4J,i! : e,ill
4lriEll : ;l5J.lt

\/dlyr. 1)1 y'i.t:i.rut
ol&L{ :olAj.)l 0.j

t.\v/,\/tY:eJljll

:-:,-.' ;/ ;2' /t f'
< / .'

.!l..1ll r.r;r++
c-!11 ,'.-:'t1, dlrj1 #l'-!l fJljJ

.,jtltt iitritl 1+
;Jiiill L .Uit {:,tJi! igts

' :r: / ;.,.,,sdt 4',iiil 4!sll
I . \ V/l . t 1 ,rrl-)rJl fldl &Jt d9ailt 6t-'r.1 i.1;*1

Note: Answer atl ouq/
A given amplifier has a 4-dB noise figure, a noise bandwidth of 500 kHz, and an

input resistance of 50 f,l, calculate the rms signal input which yields an ourpur

signal-to-noise ratio of unity when the amplifier is connected to a 50-sl input at

290K.

Boltzmann's constant k = 1.38 x l0-" Joule I K (20 marks)

Ql
A' The rms antenna current of an AN{ transmitter increases by lso/o over its
unmodulated value, $'hen sinusoidal modulation by I krlz signal is applied.

Determine the modulation index. (15 marks)

B. A standard .{}I transmission, sinusoidally modulated to depth of 40oh, produces

sideband frequencies of 6.824 and 6.854 MHz. The amplitude of each sideband

frequenc' is 50 \'. Determine the amplitude and frequency of the carrier.

(15 marks)
Q/
A. Find the energy ofsignal

n(1)- Afu(t+a)-u(t-0)l for a>0
B. Prove that the convolution of a function x(t) with an unit impulse
the function itself.

q/
A. Draw the Quadrature Amplitude Modulation (eAM) system

(a) QAM transmitter (b) eAM receiver.

E. show thatif ,.V {"ftl} = X (a),, th"r,

(15 marks)

(10 marks)

function results
(10 marks)

(15 marks)
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Ql) on half -load a (300

resisrance is (0. l5 ohm)

P.9o-,rir rutr -JJit _!.aniJr 
.,r-rn,

V) series nlotor takes (60 A) and runs at
and the series rvinding resrstance is (40

(900 r.p.m) the armature

m ohm). Determine the

drvefter in parallel r.,".ith

currenr). (25 prs)

spccri rvhcn deieJoping a half load torclue but rvith a (0.2 ohm)
the field rvinding. (assurne rhal the f)ux is proporlional to the field

Q2 ) A 200 v corr-rpound rong rnotor drar.r,s a currenl of J0
0.2 ohrn, thc series ancl shunt fleld resisranccs arc_ 0. l.l
[)etermrrre rhe tnaxitlurn clficienc,r ol. the lnotof rr hen the
watt. and lhe iron losses pot er is l0 ri att.

A. Thc armature resistance is

and 50 ohrn, r.espectivelr..

rlechanical pou,er loss is 30

(25 pts)

(2s )

of (600 r.p.rn),

Q3 ) Erplain hr.ic,1lr rh., Charlcteristic of series_lound generator.

$-;"1''XT!:::'i::",1 :" 
th!- ti)rro\\ in-s result in the o C C resr ar a speed

350

300

':: 25A



Dctenntne :

(i) t'he r oltage to uhich it rvill excite on open circLtit'

iiil in. appririn.tat. value of the critical resistance of shunt circurt

(iii)The generated inclr.rced Voltage (Eg) anit armature g111'1g11( Ia) tbr e lorcl resistance of 6

,',ht.,t the i,'tnntr.tr. and fleld resistzrnce ale 0 3 ancl 50 ohnl' f!'spcctl\i?. 
,.,.,
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Ql/ Choose the correct answer with the solutions if need: (30 Marla)
L When a sinusoidal voltage wave is fed to a Schmitt trigger, the output will be_
A. triangular wave. B. asymmetric square wave. C. rectangular wave. I). trapezoidal wave.
2. . Refer to this figure. The purpose of R4 is_

A. for bias current compensation. B. for input offset voltage compensation.

C. to set input impedance. D, to set input impedance and voltage gain.

is a head-to-tail arransement of trvo or more oo amo circuits.

s)L.Arl di.rrifi i-$ : f.rul
rij$lt : iJrJ.Jt

r.+i3J5ll jlJr: ;J-.li
O|Slrl lij.i.Yl O.j

,O171oll Z4;g"ll'!Jl

A. a Schmitt trigger. B, a cascade connection. C. a multivibrator.

4.Refer to the grven figure. A s!luare-\\'a\ e input is applied to this amplifier.
likelv to be

.3t..4Jt ;.r..g4.9

s..hll '"-:,rlJ iJl.Jl Flrill 6JljJ

sfll firl.:ll 1+
@lll."lYl olJiJl irrLi
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D. none of the above.

The output voltage is most

A, a square $'ave.
C, a triangie \\ ar e.

5. Hori man) op-amps
Vo = \'t

A..2 B.3

6. lf Rf : Rl. the voltage gain rs

A.l

B. a sine wave.
D, no output.

are required to rmpiement this equation?

c..1 D.l

D. verv small
7. The differential eain is
A. very high B. very low C. about 100 D. dependent on input voltage

8. Another name for a unitv sain amDlifier is
A. difference amplifier B. comparator C, single ended D. voltage follower
9. A certain non-inverting amplifier has Rl ofl kO and R/ of 100 kO. The closed-loop voltage gain
is---*---
A. r00,000 B. 1000 c. 100

10. The gain of an amplifier without feedback is known as

B. open loop C. closed loop

B. -l c.iO

D. 101

gain.
D. none of the aboveA. resonant

Q2/a) You have the lollowing resistor values available: I kQ: 5 kQ; 10 kO and 20 kO Design the OP-
amp circuit to have a voltage gain of -4. (l0Marks)
b) Desigr an OP-AMP circuit to have an output Vo= - (VilIV2+ l00l/3).Given that Rf :l00KO

{15 Marks)



3''fl"1:t 
(l) shows anon-inverting op-amp summer with vr=2y and v2:3v.Determine rhe ourput

b) calcurate the cMRR lbr the circuit measurements shown in Figures bero*,. [ls#".tr]

votSvV, r o.$v

vt:zv
\2t3Y

Vo'-l6qv

{{ij3:f.U::i[:iX'H:1ll;'ffi::l!i*'trip 
& rower trip vortages) and the hysteresis vortage orthe

b) what the ourpur vorrase & vortaiegain'of the circuit shown in figure (3)? ,ltot#"l.ff, -

Vrgl.dnv

Fig' (i) shows the differentiar-mode operation whereas fig. (ii) shows th. 
"o.ln'on_rod. "o.."ut,i"l

(it )

Rr +tz.t

SoKs

9i:"(,)
?oktr-

P,s.e,

GOOD LUCK
,/4
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H.of.D.
Assistrnt Lecturer

Ruaa Shallal Abbas
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Q1// Solve the fbllorving equations:(choose onl)'fbur).

- . . dr't) .t'';: cos'x

2) (r + e"'., )dr + (r - l).^,,'.Jr,: o'/ \ t'/
d2 r' dy3);.--, :xe')'
d Y- ar

d?1, dt,4) - __:_gY+?
(I1- ar

5)(;tae' - 2rnyyz)clx * 2mx2 yi1' : g

Q2ll I Find Tavlors serics for I :2J' + 3e' . 1'(0):0.

I Find Maclaurin serics for t : # . given y(0):1.

Q3lllllFind a fourier series to represenr -r2 in the interval (-l.l).

2,1Findthe fourierseries for fG) : { L : 0 <'t <z' l-1 : -n<x<0'

(40 marks)

(30 marks)

(30 marks)

Good' Lu'd</

zta /
/ \-,/\2ffi

illrJl gr;rr
ll9 -1j..ib .!*-,1



--t L,A.J

o)ta:)r :=.1 i-Sr : --ilt
Lj..:r.4.lrll

.:-J.bjr LJg: :5Jl-rll
-.3 . .,rir,.)l ;FJ
1011,0li ? eJrjll

cjlJdl t!J,+al'

e-!ll ,'.-trl., sJtdl #lr!l IJIJJ

sllt rJ4jlt i+
iJjfil! .L-Jit stjlt i!r+
!i+j / 4i*idl iJjiill dJlsl!

201712016 e*lJJl tlrll -&il rj,.!t Ol.r:.1

Answer all oueslions

QI:A:- De sign a linear hlock code v,ilh a minimum distance o./ lhree dnd a message block size of eight

hits.in this (n.k)code satislies the inequalio'. (n - k) > Logz(n + 1)

Hint; fue .lirst eight rov,s of Hr ore orbitrdrih, chosen. With lhe reslriclion thal no ro\,1) is identicul zero

and ull rott s are distinct. (1s MARr(s)

Ql:B:- Git,en 1'G1 :174. P(U : 1i3 antl P(AuB ):1i2, evaluate P(A / B),P(B,t A),PUnB) andP(A i B\)
(10 MARKS)

Q2:- .1D)1.\ X has.five equally probabilil, likely symbols (25 MARKS)
u) ('onstrucl a Shannon- Janon codefor X,and calculale the e-fficiency of the code.

ht llepeat for the Hufman code and compare lhe resulls.
c't .Shovt that the Kr aft inequality is satisfied hy the codes.

Q-3:-.1 ( (Dlsi.ler the simullaneous roled ef hNo dies X and Y.

I incl:
u)H/)',1') b) H(X) c) HIY) d) Conditional entropies.

(2s MARKS)

Q4:,,1:- ( ulculate the information rdte o.f a relegraph source having two symbols .dot and dash. The dot
rlut Ltnt 'n lr U.l .ser'. The dash is ttv ice as lung as r hc dor and hal;f as probable. (Is MARKS)

Q4:B:- Druv'bktck diagram ql a decoder.for (n,k) Iinear hlock code. (10 MARKS)

Hawraa Fadhil Al-Haboobi
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2. A J-Kflip-flop wirh J = 1 and K = t has a 10 kHz clock input. The e outpur rs(A) constantly HIGH (B) constantly LOW(C) a 10 kHz square (D) a 5 Wtzsquare wave
3. A 4-bit binary counter has a maximum modulus of

(A) 16 @)32 (c) 8

O Yj:l of the following is an invalid state in Nt S4Zt BCD counrer?(A) 11oo (B) oolo lcjorot ro) looo
5. The terminal count of a modulus_3 I binary counter is(A)il111 (B)11110 (c)00000

6' with a r00 kllz clock frequency, eight bits can be seria'y entered into a shiftregister in
(A) 80 ps @) 8 ps (C) 80 ms (D) t0 us

7. A modulus- I 0 Johnson counter requires
(A) l0 flip-flops (B)20 flip-flops rC-15 flip-flops (D) 12 flip_flops

8' when an 8-bit serial in/serial out shift register is used for a 24 pstime deray,, theclock frequency must be

^ .(A)41..67W12 (B)333kJ? (c) 125kEz @)8MHz9' A 4-bit rieppl counter consists of flip-nops 
'rai'each 

have a propagation deray

ffl:t:;r:i:rn 
output of 20 ns. For ,rr" ""rr,.rl" icycle from r i r i i" rjboo,'i,

2017 - ?OLG v-lJJt fuJ t by, J..it! ;,l5i.l
Ql. A) Multiple Choice euestions: (20 Marks)
I Ifan S-R latch has a l on the S input and a 0 on the R input and then the S inputgoes to 0, the latch will be

(A) set (B) invalid (C) reset (D) clear

(D) 4

(D) i 1101

(A) 20 ns (B) 40 ns (C) 60 ns (D) 80 ns
1 0' The group of bits 0 r i 1 is serially shiftecl (right-most bit first) into an 4_bit

i#i:tiJlT::,'*;t."ttu.' with an rnltiut 'tut.ifjr ro. aR.. tr,,e" cioctfu,.s,
(A) 111 I (B) 1 110 (c) 0l l 1 (D) 0000



Q2. A) Develop a synchronous 2-bit up/down countel. The counter should count up

when an Ltp IDOWN conrrcl input is i anci count dou'n when the control input is 0

using T Flip-Flops. (15 Marks)

Q2. B) Define asynchronous countels and design a Mod-9 asynchronous counter

using J-K FIip-Flops. (10 Marks)

Q3. A) Define a Shift Register? what are its various types? Describe the operation

one of them.

Q3. B) Drau' the logic diagram of 4-bit Twisted Johnson

operation with the help of truth table'

Q4. A) How to construct a 4xl6 decoder using

decoder with ena-ble?

Q4. B) Implement the full subtractor function using a 3 line to 8 line decoder.

(15 Marks)

(15 Marks)

counter and explain its
(10 Marks)

eight 1x2 decoders and one 3x8
(15 Ftarks)

,W
Head of dept.

Laith Wajeeh eli M. Alsahlany


