
QS/A/ What is DC chopper? List a few industrial applications of DC chopper.( 5

marks)

B/ A Single-Phase Bridge Inverter R:2.4o and dc input Vs is = 4gV .Determine the :

a) rms output voltage at the fundamental frequency,Vl.

b) output power Po.

c) average and peak currents of each transistor.

d) peak reversc blocking voltage of each transistor, VB.

e) total harmonic distortion THD.

f) distortion factor DF.

e) harmonic factor and distortion factor of lowest-order harmonic. (20 marks)

Good Luck
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Answer only four Questions

Ql /A / Draw the circuit and wave forms for full-wavo roctifier of center tapped
transformer with resistive load.(5 marks)
B/

The rectilier sholvn in figure has a purely resistive load of 11.

Determine,
(a) the efficiency
(b) the form factor
(c) the ripple factor
(d) the transformer utilization factor
(e) the peak inverse voltage (PII) of diode D1

(l) rhc Cf' of the input current (20 marks) 
_

l.'o I

i. lo, I

v, = Vnsinot R

(a) Cncoll di.g.am

Q2lA./ Discuss protection ol'thc thyristor during tum on and tum off. (10 marks)

B/ A Thyristor with a steady statc power loss of 30W has a junction to heat sink

thermal resistance of 0.7oclw. Dctcrmine the maximum value of Thermal Resistance

the heat sink can have if the ambient tcmpcrature is 40oC andjunction temperaturo is

limited to 125"C. (15marks)

Q3 /A/Discuss the switching time of the MOSFT (5 marks)

B/ A three phase star rectifier has purely rcsistive load R ohrns. I)ctcr.nrinc:

a)Effiency. b) Form factor. c) Ripple flackrr. tl) 'l't Ili. c) l)lV lirr cach dirxlc. l) I pcak

through the diode if 16":30 A atV6":140 V. (20 nrarks)

Q4/A./ Draw the three phase / single phasc cycloconverter circuit. (5 marks)

B/ A pair ofparallel thyristors connected in opposite to control a resistive load =7 O,

t on:2.5 ms, Vs: 350 sin 315t. Calculate Vo rms, power dissipated in the load. (20

marks)

t'
t",

I
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Ql: For a LBC has generator matrix [G] :

l- Use harnming bound to find error correction capability.
2- Find the parity check matrix.
3- Find the code table.

4-If the received word is [R]:[0] l l l00l l],
find the corrected word at the receiver.

Q2:a ternary source has P(xr) = P(xz) =0.25 , produces symbols transmitted through a channel
having :

tcl =
l'
lo
t0
L

00110110
l00ll0ll
0l00lll0

0'\

rl

X4 X5 X6

o. | 0.07 0.03 |

f os if i=j i:0. r ,2
P(v/x): '{

L P ifilj j:0,r,2
Find the source entropy, the transinformation and conditional entropies.

Q3: Develop ternary Hufuan code for the following set of messages, dt"n find soding
efficiencv.

X1 X2 X-]

p(x) -[ 0 a o2s 0.|5

Q4: Find the channel capacity for the channel shown below .

Yr

Yr

Q5 : A systematic cyclic code with generator polynomial p(x): xa+x3+l is used to protect data
grouped in blocks of6 bits :

l- Using the encoder logic circuit, find the transmitted word for data word D:[10001l].
2- Find the syndrome for double errors in the first and last positions.

Q6: Nongaussian noise with PDF given by p(n): K(4-n'z;, I n | < 2 , affects the bipolar +15

Volts signal. Find the constant K and the optimum threshold decision level if p(q') =2/3.

Note : 12 Marks for each question

0.9
.."..,..---._----..-

-; 0.8

Xt

Xz

Good luck Examiner : Mr- Dheyaa Tareq
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Q1

A) lf the sep:rration befwecn two adjant nulls is 3.5 cm and between
twice minimum power points is 2.5 mm. Determino the valuc of VSWR.

B) Show that tr and H are mutually perpendicular in any TE or TM wave
(as with ordinary plane waves).

15
mark

Q2

A) The location of successive minimum slotted line section is found
4.4 cm and 7.36 cm. What is incident frequency for TEle mode if
cut - off wavelength is 7 cm .

B) Write down the Maxwell's equation in integral form.

15
mark

15
marK

Q3

A'l'Itr1 modc is propagating through a circular wavcguidc, tho radirrs of
the guide is 5 cm and guide contain an air dielectric. Determine its
cut - off frequency, guide wavelength for an operating frequency of
3GHz, also find its wave impedance. (Omn = 1.841).

Q4

A) Calculate the resonant frequency of rectangular cavity resonator of
dimension a=2 cm, b: L cm, d = 3 cm for TE1s1 .

B) Prove that: Normal component of the magnetic flux density is also
continuous a cross the boundary

15
marK

Q5

A I cm * 2 cm waveguide is filled with deionized water with €.: 81 . [f
the operating frequency f, = 4.5 GHz Find:

a) All possible propagating mode and their crrt - off frcq ucncy.
b) Intrinsic inrped:rncr: ol'lhc lrighcsl nrorlc.
c) Group velocity of the lowest modc.

15
nlark

Good Luck

Head of Dept.

Name: Dr. Saib Thiab Alwan

Lecturer.

Name: Dr. Saib Thiab Alwan
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()4.

a-For thc circuit shown in Figure (3) tlraw the equivalent snrall sigrral nlotlcl of it, thcn fiutl thc

vlhrc ol g,,, untl rn , if l" =3 x l0 -16 A, 13=100, and prove trrch ftrrttrul:t ttsctl .

Hiutc:supl.rosc tbe circuit done with nerv lC technology.
r*: !',1;;:;:l il3:;clui;ct of (e) fcr Cisl;ctc ilcvicc icchnolcgy.

c-Givc vour conrments for thc obt:rined results in (a) & (b)'

()5. lrr thc corun()rt ctttittcl arrtplilicr sltttrvn in thc Figurc( 4 )

bclow, tltc volt:tgc grin (Ar') ctlrral Z0.Assuntc the base is biasctl

such tlrnt Vlll,l:0.tlV.(l:rlculttc thc alkrwable supply voltagc
(Vcr ) if VCB=0 & Qr must rcnrrin in thc active mode' for :

(.)6. .\rrsu el ol lltc lirlkrrr irtg.

.\ or(r(lr l)rits((l:tl ctlrrclllli l)l I lll 1\ -

l. [)ctcrruirre tltc currcnt changc if Vlv cltattges by I rttV.

11. l)r'tcrnrinc thc voltage change if lpchangcs by l0%,.
l)crivc thc formula uscd in solvinq i and ii.

6,lr-ril cJ*,Jr.{

Dr. !-)ng. Khalid Awaad

--3ll Ls*J

liigurc ('l)
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Nut",- rtn.to". five questions including (Qr&Ql) 
' 

12 marks for cach qucstion

(Jr. liol tlrr circtti( sltttutt itr l"igrrrc (l), tlctcrlttinc thc lirlkrrving:

I - ',l'hc v0l(agc gairr (r,,,/ r,1 ) :(i). whcrr (ls ct cl. rrc rcurOvctl.(ii). whcn cs is shol't (t (lr, is

rcrrrovcd. (iii). wlrcrr lhc lr:rnsistrr 0;)cr1|tcd irt nrid barrtl frcqucncy.(iv). l"or lltc:tbovc tirrcc

rcsrrl{s, in u'lticlt ottc llrc circtril can bc considcr as an arn;llificr, why'
2-l,'ilrd the vitlrrc ol'lorlct' crr tol l' li'et1ucncy in hertz's/scc-

1;Dcl

\
\Vgs

20KO

gnlvgs RD

(l0k()

Q2. A ccll 
'hone 

incorporates a 2 GHz oscillator whose frequcncy is dclined lry thc resonancc frequcllcl

irfa.l-Ctank(Figure(2)).lfthetankcapacitance,Cj=0.26sfF/A(pmr':ttV*=g.Calcul:rtetheclirt:ri'
in oscillrrtion frequency whilc revcrsc yoltage goes lroln 0 to 3 volts. Assunre thc circuit ope rnte-\ irt l
Gllz rt a reverse voltage ofO volts, & the junclion arca is 2.000 p m2 l r.i!L',i,i:r
Hint: 'l'akc built in voltagc (V,,) equal to 0.73 volts, f=l*10-r5 . 5 i--i 

,

Q3- Ansrvcr only one of the lbllowing. , ^l-' I i 
'

:1. For the lbllowing inforntation's, ifyou are sure that thc information's are

c0rrect rvrite YES if its rrot write NO .lf you are not sure leave it othcrrvise y<.ru

:rlc loss lnark of a corrcct answcr for elclr wrorlg answer'

l. l,l:rrlv cft'cct c:tttsc ttntlcsir:tblc rcstrlts lirr l|.11' anrplificr applications'

|'l'r 5||r r'rlt('. ', lllll i'l'nl
( s=|{)01' l.( r.- 51' l' I ig'l| (.{ | )

). irt rlccp sittttt-:tlioll, llrt' lt.l l clttt ttltl lte cttttsitler as vccs'
\ !;l;...'[ ,t ..,rrtw|lr .'rrr rr,l l,r'rl,,rx'tl rr ith r,lll('l't'k'tttcrtls irr cl;rr!rge ils tlcr:lril''rlfllrttlttl tirr" "r "'
l. tt cirn ttot ltc ltlrltcss V,, lo ttsc thc prr.irrltctiorl :ls:l b:l(tcly'
5. Whe u thc tlJ'l' ll:rsc lrcit is inc|.elsetl by a lactor n of thc l. decreased by thc lirr:tt.rI ttf I/tt'

l), Consitler a Si sample of length l0pnr
arsccnic(As) ntaintaincd nt T = 300K. I

=3(X) cnr2 / V.s .

( i ).What are the dcnsity of each clrricrs in

sa nr plc.
this sanrplc?.(ii). Estimate the rcsis(ancc of (his

rl
(;Nl)

& c ross-section:rI arc:r I pm2 , unifornrly dopetl rvith 1()''- ''iii
Volr is applicd across its length. Hint: Takc tr;: :1;rl()r{'ciir' "

Ctttt iirr L, ci I

iti.tt .



ffi 4 Stro* the main tunctions of,SpZDs and CpLDs?

II) A sequential circuit with two D flip-flops, three inputs A,B urd, C, and.

two outputs E and Q is specified by figure below, design it using first
GAL22vl0 (show OLMC connection)and second pA]-r6pg and flip flops
(show output logic connection)? ( I 2 marks)

C

ct.K

Qa./ Convert the state graph, it has two inputs (,Y) and two outputs (zp2), shownin

figurc bclow 1o ASM char1, then realize it by using PLA and D-Flip flop?

( l2 marks)

Draw ASM chart for a clocked sequential network which investigates an input

sequence X and which will produce an output of Z: I for ending of input sequence

0iQ *a chanced to b after two consecutive i or,iO0 in input sequence? (12 marks)

.i':., i::

i

Good luck fu.aminer: Mr. A. S. Hameed
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A Mealy sequential network has two .nputs and one output. If the total number

of t$ received is >4 and at least 3 pairs of inputs have occurred, then the output

should be I coincident with the last input pair in the sequence. Any way, if the total

number of 0'i received is 23 in two consecutive pairs of inputs have occurred, then

the system should be reSet the number of l's that's counted and began new count.

Derive a state graph and state table? (12 marks)

Qi',/ Design an asynchronous state machines whose state diagram is shown below.

Locate all the essential hazard conditions and show how to eliminate them?

(12 marks)

Q3./ answer I or,B only:

ffi 9 Oenn" GlZ. Show the main different between GAL and other pLDs?

II) Implement the functions (F1 and F2) by using pAl-,l2p8 (show output

logic connection)? F1=)( 0,11411 l,l4) , F2 = n (173,4,6,9,12,14\
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Note: - Answer four questions only

Ql: The discrete-time system shown in Figure (l)
elements and one scalar multipliers. lVrite a
relates the output y[nJ and the input x [nJ.

consists of one unit delay
dffirence equation that

Q2: ,4 sy-stem specrfed by the following dffirence equation:

y(n) +0.5 y(n -I) : +(n) - 0.5,x(n -I)
(l) Find and ptot 20 log10 lH @t") /versus W, i,f W : a: r/4:2r.
(21 Find and ptot Q 1d") versus W, ,f W : 0: il4:2rc

Q3: A- Mention the applications of Digital Signal Processing (DSP).

B- Find Y (Z) Jbr equation using Z.T
Y ( n) -( 3 /2 ) y (n- 1 ) +( I /2) y (nQ )=( I /4)"

Q4: t/ x(n)=[l 2 3 3l,and h(n):JI I 2l.F ind y(n)by using digital convolution
such that:-
I. Linear convolution.
2. C ircular convolut ion.
3. Table method.
4. Matrix bv vector method

Q5: (lonsideringthe sequence x(0):1, x(ll:2, x(2):3 andx(3):4,given the

f,:100 Hz compute DFT.
1. Using the triangular windovt -function.
2. Using the hamming windov.fttnction
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Note:-Answer Three questions with Q5

A)what are the meaning of the statements

I-PUSH B 2-CC subl 3-RZ 4-OUT PORT2 5-CPI ABh

(Choose only one)

A) Draw the internal block diagram ofthe microprocessor, and explain the function of
each block

A) compute the value of X for the physical address
a- FE890 : X : 34F0 b- 78FAE : 78DC : X

B) write program to satisfy the logic expression , where u, v, w, x, and y are 8-bit variables
store in memory start from ML 3500h respectively.

s:1 +(1 =1..r.+').r'

Consider the program
oulput.

MOV 8,07H
MVI C,O6FI

CXY:
CALL XYZI
MOV B,A
DCR C
JNZ CXY
STA 5OOOH

HLT
XYZI:

MOV A,OO

MOV D,C
NI:

of the instruction bellow, draw the flow chart then what are the

25%

Write program that generate the signals bellow continues, at the port2, where the
microprocessor frequency 4 MHz. , assume all instruction need 4 T-state except branch
instruction need (10 T-state) and instruction deal with l6-bits need (7 T-state).



Q6;!\) Determine the ouBut SNR and AV.; in a DM system for a 3 volt maximum peak,

I KHz sinusoidal signal sample d at 32 KHz rithout slop overload and followed by a
4 KHz pre construction filter.

(B) Draw the block diagram of Zero Crossing Frequency discriminator than explain how
to demodulate a FSK signal by usrng this demodulator.

A TABLE OF BESSEL FLTNCTTONSJ"(/)

f Jo Jr Jt Js Jr Js Je Jt Jr Jg Jro
0.0 1.00
o.2 0.99 0.10
0.4 o.96 o.20 o.o2
0.6 nor 0.29 0.04
0.8 0.85 0.08 001
1.0 o.77 0.44 0.11 o.o2
1.2 o.67 0.50 0.16 0.03 - 0.01
1.4 0.57 0.54 0.2r 0.05 - 0.01
t.6 o.46 o.57 o.26 0.07 0.01
1.8 034 0.58 0.1I 0.10 0.02
2.0 o.22 0.58 0.35 0.13 0.03 - 0.01
t, 0. 056 040 0 16 005 0 0l
2.4 0.00 0.52 o.43 o.20 0.06 o.o2
2.6 -010 o.47 o.46 o.24 0.08 o.o2 -001
2.t - 0.19 o4l 0.48 o.27 0.1I 0.03 - 0.01
3.0 -0.26 o.34 o.49 0.31 0.13 0.04 0.01
3.2 - v.)z 0.26 0.48 o.34 0.16 0.06 0.02
3.4 - 0.36 0.18 o.47 o.37 0.19 o.o7 o.o2 - 0.01
3.6 -039 0.10 0.44 040 o.22 0.09 0.01 - 0.01
3.8 - 0.40 0.01 0.41 o.42 0.25 0.1I o.04 0.01
4.0 - 0.40 - 0.07 0.36 o43 028 0.13 0.05 0.02
4.2 - 0.38 - 0.14 0.31 0.43 0.31 0.16 0.06 0.02 - 0.0t
4.4 - 0.34 - 0.20 o.25 0.43 0.34 018 0.08 0.03 - 0.01
4.6 - 0.30 -0.26 0.18 o.42 036 0.2r 0.09 0.03 0.0I
4.8 - 0.24 - 0.30 o.12 o.40 0.18 0.23 0.1I 004 0.01
5.0 - 0.18 - 0.31 0.05 0.36 0.39 0.26 0.13 0.05 o.o2 - 0.01
<t -0.11 - 0.34 -o.o2 UJJ 0.40 0.29 0. l5 o.o7 o.o2 -001
5.4 - 0.04 - 0.35 - 0.09 0.28 0.40 0.31 0.18 0.08 0.03 - 0.01
5.6 0.03 - 0.33 -0l5 0.23 0.39 0.33 0.20 0.09 0.04 001
5.8 0.09 - 0.31 - o.20 o.l7 0.38 0.35 0.22 011 0.05 o.02 - 0.01
6.0 0. l5 - o.28 - 0.24 0.1I 0.36 0.36 o.25 0.13 0.06 o.o2 - 0.01
6.2 0.20 - 0.28 0.05 0.33 0.37 o.27 015 o.o'7 0.03 - 0.01
6.4 o.24 -0.18 - 0.30 - 0.01 0.29 0.37 o.29 0.17 0.08 0.03 0.01
6.6 0.27 -01 -0.3 I - 0.06 0.25 0.37 0 3l 0.19 010 004 0.01
6.8 0.29 - 0.07 - 0.31 - o.t2 o.21 0.36 0.33 o.2l 0.il 0.05 o.o2
7.0 0.30 0.00 - 0.30 -0.17 0.16 0.35 0"34 o.23 0.l-] 0.06 0.02

Good luck Examiner : Mr. Dheyaa Tareq
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Note: Answer only five questions. Note : 12 Marks for cach qu€stion

l- Determine PSD of {t). 2- Sketch Sy(w).

3- Calculate the average power, both in the time domain and in frequency domain.

Q2: A given FM transmitter is modulated with sinusoidal input f(t):10 cos 200nt and the

modulation index is (a.a). The no modulation power is t0 watt across 50 O resistive

load . Determine :-
1- The modulation constant (K6).

2- The ratio of the average power in the sum of the third and fourth order

sidebands to the power in all remaining sidebands excluding carrier.

3- The bandwidth ofthe modulated signal (use significant sidebands).

l- Q3:/ A) An AM signal of 50 watt power is hansmitted in a frequency range 100-103

KHz in a transmission channel. If the Additive White Gaussian noise PSD (two-

sided) in the transmission channel is 10{ watt/ Hz. Find SNR at the receiver .

(B) Twenty five sigrrals, fifteen of them each one has 3 KHz bandwidth, and the others ten

each one has bandwidth of 4.5 KHz, all the sigrals are FDM/ DSB-SC multiplexed then

RF modulated by using (AM/DSB-LC) modulator.

l - Calculate minimum multiplexing and frnal transmission bandwidths.

2- Calculate multiplexing and final transmission bandwidths if 0.6 KHz guard band is

allowed between each two signals and below the fust signal.

Q4: Evaluate the convolution (x (t) e h(t) for the functions shown in frgure below.

Q5: A message signal m(t):4 cos(200:rt)+ 2 cos(8O0zrt) modulated a carrier signal c(t):
6cos(2*l0azrt) by using AM/DSB-SC modulation :

l- Write an expression for the modulated signal .

2- Draw the amplitude spectrum of the modulated signal .

3- Verifr Parseval power theorem in finding the sidebands power.

4- Calculate total power, transmission efficiency and the transmission bandwidth.

Ql: A given voltage sigrral f(t):4 cos' 20nt+4 cos 3Ozt across 4O

x(t)
t

I

l

0I

Good luck E)aminer : Mr. Dheyaa Tareq





) Error correction and retransmission.
B) Reliuble proces s-to-process message delivery
9) Responsibility /br delivery beflveen adiacent nodes.

l0) l?eussembly o.f dala packets.

I ) . . . . .. are the transfer of data from one device to another via sorle fbrm of
tl'ansmi ssion rnedium.
2\ A data cornmunications systeln must transmit data to the correct destination ilt

..... and fiIanner.
3) 'l'he five components that rnake up a data communications system are the

and

4)
lnI()rfilauon.
5) Data flow between two devices can occur in one of three ways:

"', oI """" """"'
6) A.... .......... .is a set of communication devices connected by rnedia links.

7l A ... ........... is a set of rules that govern data comtnunication.
8) A network can be categorized as.... . ...and.

9) BNC connectors are used by .................... cables.

l0) the network support layers are : ................ .......where the user suppoll

la1'el ale
I l) Devices rnay be arranged in a ... . ......, or '.. topology.

l2) fhe inner core of fibel optic is ..........in composition.

13) If or-iginal data is ( lll0lll ll0llll lll00 l0 ll0ll00 ll00 100 ), So the tbnn of

data which will be sent using simple parity check is ......

t4) lf original data is ( ll00 lll l0lll0l 011100 I 0101001 ), So the form of data which

will be sent using two-dirnensional parity check is .......

15) If original clata is ( 100100) and the divisor polynomial is (X3 + X2 r'I ), So thc

oloceclure of CRC qcnerator are ....... And the fbnn of data which will be sent is

GOOD LU(.'K
Examiner

Adhun. H. Al-urhie-1,

4\ Fill the fbllowin
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Note:- Answer oll queslions

OI / (Answer two onlv):
A-[.'or each o/ the following.fbur networks, discuss the consequences if a connection.fAils.
u. Five clevices arrctnged in u mesh topology
b. L ive devices arranged in u slar topologl (not counting the hub)
c. Five device.\ ananged in ct bus topoloEg)
d. fiive devices ananged in tt ring topology
B- Dravv the sender and receiver windows.fbr a s.t/stem using Go -'Bock-N ARQ. given the

/ollo--ing.
I .Frame 0 is sent :/rame 0 is acknowledged.
2.\-rames I and 2 are sent :./rame I and 2 are acknowledged.
3.Frames 3.4 and 5 are sent :.frame 4 is acknowledged, timerforJi"ame 5 is expire.
4.Frame|,6 are sent : .frames 4 through 7 are acknowledged.

C- lixpluin what is the suitcrble size tf sender window size in GO --BACK -N ARQ bv
dratving the sencler and receiver wintlows./br tv,o syslem cli//brenl in sender winclow size(
one of them 2m und other 2m - I)?

O2/ (Answer two onlil :
A-bv using hcrmming code trunsmitted this data ( 100 I 10l), then i/ the receiver detect thcrt
lhere are o single bit eruor, how you will delect the ;xtsition o/ thtrt bit (sttppose corruptetl
bit ctt position 3) ?

B- whal are the perfbrmance of parity check in one and two dimension? Draw parity
check concept steps '?

C-ln Srop and-wctit ARQ sy.''tem, the bctndvvidth of line is (lMbps), and (l bit takes 20 ms to
ntake a round trip).if the system data.frame are (1000 bits) in length, what is the utilizution
percentage rt/ the link? Whot is the utilization percentage o/ the link i/ use GO-llACK- N
ARQ with a ( I5) frame sequcnce?

at/
A- Assume q tlutu stream s matle of ten 0s. encocle this stream,
schem.es ?

u-Unipolar. B-NRZ-|,. C- NRZ-|. D- RZ.

F-J i l.iirt' n t i t r I Mt t n( lic.\' I er. G-AM].

using the ibllowing encocling

E- Manchester.
LI- MLT-3

B-Match the Jbllov'ing lo one or more layers of the OSI model:
l) Rot e cletermincrt ion.
2 ) Flow control.
3) Inter/ace to physicctl world.
1) Provides occess to the network/br the cnd tLser.

5) Packet switching.
6) Communication directly tvith user's ul4tlication progrcrm



b-oive the circuit diagram of fast half wavc rectifier using op-amp to provide:r rcctilication trp to

100 lihz

Q1. Ror the follow ing information's, if you are sure that the informati.n's aro corl'cct rv ritc Y llS i i

its Dot $,rite N0 .lfyou are not sure leave it otherwisc you ar€ loss nrark of a corrcct ansrvet lirr

etrch wrong answer.

l. ln the active rcgion for common emittcr transistor, thcre rrc trvtt cotldition nrust satislictl ,lirstl! i ' rl

trrust be connectcd as revcrsc -biascd, sccondly cli nlust bc cottncc(ed for 'artl -biased .

2. Using sintplificd modcl in snrall signal analysis. Thc apprtlxirn:rtc valucs of thc currcnt gainl lbr { ::

,CC & CB are cqual (-hlb)'( l+hl'c)'( hl'e(l+hfe) ) respectively'

3. 'l'he gain ofan amplificr u,sing negative FB typc currcnt scries is callotl'I'ransconductalrce ((;\r)'

4. l'crfect balance is one of c/s of ideal op amp' which cqu:ll to zcro volt:rgc'

5. ln bulTer of op amp, thc voltage gain A' =1, phase sltilt:(l -

6. For an alnplificr, using rrcg:rtive FB type voltagc sct'ics' Z i/P (lccrcaso AZr',1iu"1t'1.t,"'

T.iVlrrltistageamp|ificr,isatr:chniqueusedforobtairrilrghighvrr|tlgcgailr&ltlwl}W.
8. Iror FB techniqur:,therc is loop factor.lts unit is ohrn'

9.The function of voltllgc comparator of op amp is to dcterminc if thc input voltllgc is greatcr or ltss ii::'rr

:r rctcrencc voltage lcvel .

I(). Fast half wavc rcctilicr using op amp can be used to provitlc a rcctification ull to 100 kl-lz'

Qs.a. For tlre circuit slr.rvn in Figurc (2) Find V""r if Vi,,-0.01616 volt, a:l,lli)S:'l{) ntA''l':31}{}li

I
.v/r

ll. l,'or thc inpttt volt:tgc sltorvll
rr irh ltl,':JliO,(l=0. 1 pl'-.

Vuut

1

zv-
Fir,.(3) 

l,.ig(.r)

irr liigrrrc({), tlrarv tho output voltagc using op-:ltrll) :rs rlilli'r'ctttt.t

1(iri: I

!:Ul g*1r-c

l)r'. l'lng. Kh:rlitl Awa:rd

GWdjiil'i,i':'.,

L

-*Ul er,+t
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Class:3 tl'year

Subject:Analog l!lcclro
Timc: 3 hour

Date: 5 /9 / 201 |

Notc:- Answcr five questions including (Qz), lSmarks ltrr etch ttttcstion

Ql.lJse the approximate hybrid modcl, which is shown in liigrrrc (l) to sinrplily thc calettlrttiorr ol
('(.i conliguration , ( Ar. l{i , A', , lto ) .

l5
------|

I"
<l-

I

l----- '
h fel6 Fgurc (l)

Q2.l.igulc (l) slrows rorrnr)n emittcr transistor amplilie r ,if lric =2h (), hfe:I00 ,hrc:ltttc ^- 0, cit c=.ltriJ.tir
.t, '. .t.- tt ,,... <,. ri ,,.. o_ I-

- ,i.t,, r !.! ;t,i r !ir' .,i,t t !rrri ut'^ .

Arrsrver thc lbllowing :

(i) Calculate i., lir ,A,,, & A..
(ii) Skctch the gain antl plr:rsc rcsponso irrtlividually.
(iii) Find v,, if v; =4 coswt lbr lictltrcncies equals 20 khz & 200 khz rcspcctivcly
(iv) l'{ot thc tinrc dorninc of v,, obtaind in (iii) above . 

f \,( r.

l(r

Q3. tt- Four identical amplificr stagcs are connected in cascettlc if thc gain of cach st:tgc is l0(),arirl

bandwidth is300 khz. Findtheoverall gain in dB& bandrvitlth of tho cnscade:rmplificr.

l,igulc (2)

-l

':,1j'" ' l

I





UNIVERSITY OF'DIYALA
Eng . Collage
Electronic Dep

I.INAL EXAM
20n-2012

Sub. ANTENNA
Class: 3'd

Time: 3hrs

(15 Marks)

Attempt Four Questions
Ql- tow power short - range radar uses semi conductor through out. Inctuding
Atunaf - Diode R.F amplifier which gives it an overall noise Figure of 4.77 dB, if the
Antenna diameter is I meter, the l.F band width is 5OO Khz , the operating
frequency is 8 Ghz , and the radar set at a maximum distance ol 12 Km, what must
be the peak transmitted pulse power ?

Q2- tll Find the distance at whach the induction field equal the radiation field at
frequency of 5O Khz?
(B) Find the beam area (beam solid angle): for an antenna of maximum effective
aperture O.f19 >1? (15 Marks)

Q3- en antenna of physical aperture (AP) of lo0migain of 23 dB and the directivity
of 23.5 dB, calculate the following at frequency of 15O Mhz :

A) Effective aperture (Ae).
B) Maximum effective aperture (Aem).
G) Aperture efficiency (Eap).
D) Radiation efficiency (e).

Q4- finO the magnetic vector potential of an doublet antenna at a point P,
Distance r from the doublet and at elevation angle g by using the field theory?

(15 tarks)

(15 llarks)

Q5- Galculate the minimum peak Transmitter power needed in a pulsed radar
required to detect a target of {O niechoing area, at a range of {25Km, given the
following system parameters
Operating frequency
Receiver sensitivity
Antenna gain

1.2Ghz
- lO2 dbm
35 dB

Atmosphericattenuation O.OOSdB/Km
How would the pulse length and pulse Repetition frequency of the radar be
determined?

(15 Markr)
With best Wishes





University of Diyala Final - Year Examination Class: 3th

Cof lege of Engineering Second attempt / 2OLL-2O12 Subject :Analysis
Dep, Of Electronic Note: Answer Fife Questions Time: 3hour

Date: I l2OL2

Qr

())

/tr44_[I03 7021 p_r_rl-1 2fn",_-.
t153 IS4J 

.. ' = ; [_^r | ]& d.iaOonal matrix is A, =
D(4, b).Frorn theinformation above , Find (1.)values a & b (2) For a<0 &
b>0 find rnatrix A(3)Find Azs and sin 42

Solve rhe (x-x2)y" + (1 - Sx)y' - 4y - O find y,only

o1 sotve* -!+?ax' ux dz - 0 by the separation ofvariables.

Q4 Use Z- Trar-rsfolm to solve the difference equation.
x(n-r 3) * x(n) - s, x(0) - x(1) - s, x(2) - 1.

r)s
Find z-r( -' \

\Zz - z+O.5l

Q6 Solve the syster r of differential equations
dt-. :ty+x
dx

*r 
- -.-. , -| - ^y 

-f L t(0) - 1,r1e; -1

With best wishes

Br-rsh'a. A





Divala ! :*ir *rsirr-'

College ofl*gineering

Dept: lllccilonic Etttr4.

Ql /Use Matrix inversion to solve the following system of equations:

dz dz d"z

dx dy dt

t- )- a= ,|-t 
-: 

.L
d;r' til dt

2++ 2;+; - S.such thatz : /(t,t',r)&/(0,0,0i - 1t
ix .i1. 6l

x /. ,r'.7i
^ )^, (r'-_r. 

oarf^
P
)2 1

Q2/Find the Taylars series for the f (g) : e""'6 ,0 : -

Q3/lf z:fir,i') ,tt:r-J' & t':rt-.1'' siiotlriirir

0z 0z
A, _ ar-* d|
dv Ztt

Q4/Fina iiiec{ngiebetl\'!eentlleplane- 2r+r'-Zz - 0&t/lepirrneciiiierntitle

D.r' rhe poinrs, P, (0,0 ,0), P2Q,?,0) nruriP= (0, - 1,2)'

Q5/Use polar coordinates. Find area of the region inside the circle r: - +.d = i': = 0

And outside the circle xL- 2x+-Jt - 0.

Q6/Solve the fbllowing l/tr - yt: eXcosX (using thc variatiotr ol'parrtnctcrs)

2' J" -3y'4Ly: *-x y('l-)=0&yr(t):0 (bv Laplace)

/Pl /

WiIh best wishes

1 
''lfi. r)hr-rr ltt1v)tu --\ ' /





tbo

,rI)

l0 trF

il
l0 Llf) V6561 = 6 V

[r1o.'1 = 4 rnA
vcsgr,t = 3 V

lo IF l0 gF

Figure (3)

{.i k0

t,

Figure (5)





Univenig of Diyala Finol - Year Exanination Closs: two
College of Engineaing Seconil otternpt,/ 2011-2012 Subjea: electonic I
Dq. Of Ekcaonic Timc:3hour
Date: 10/ 9 nU2

NoE:-Answer foar oaestians onlv

QI:-A- Determine the dc level of Isand V6for tIrc network of Figure (1).

B- What is the expected amplification of a BJT transistor anplifier if the
dc xryply is set to zero volts?

Q2:-A- The levels of Vns ard Io are specified as Vps -I/2(VD) and Ip :Ip
(on),for tlrc network of Figure (2) Determine the level of Yooand RD

B- Ilhat is tlrc major difference between a bipolar and a unipolar device?

Q3:-A- For tlp network of Figure (3),Determine.
a) re. h) Zi. c) Zo. d) Av. e) Ai.

B- Wich of the transistor cutents is alwrys tlrc largest? Ilhich is always
the smallest? Llthich two currents are relatively close in magnitude?

Q4:- A- Fill in the blank:-
I- The ........ techniques are usedto reduce drifi of Q-point.
2- In the dc mode the levels of Ic and Ib are related by a qudntity ca|Led............

3- Tuned amplifier mecms
4- The mainfeature of the Darlington connection is that ............

5- Swr ....JbrtheDCJbedbackbiasingoJtheB.IT.

B- For the network of Figure (4), determine: a)Ip. h) Vc . c) Vcr.

Q5:- A-Design a tuned amplifier to be used as an intermediate ftequenqt Q.F)
in radio receiver to have f0 :500 HIz, B.W:10 kHz .use a JFET with
gm:Sms, rd:4hkQ RI:40KQ C--Inf Calculate the midband voltage
gain, fl, Jh and sketch the frequency response?

B-For the common-base configuration of Figure(S) determine 16.

dooD Luctl T,4HR-EER-,4L-K"4L-EDI
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Note:-Answer four questions only

(Jood l,uck

Head of Dep.:

Nnmc:.......,.,

lo
.6-*"tt 6" uJ*t:l pt^Eill $nii 6,ai ro 'l g,e

lo dt+Jl o,l+-! elilil #gj!l l.g+i, u:+ eill oy*,,jl *i ire el$ :Y(}

lc 0*SU.ll 4i*a &"sS: lrgr. cC pls
: lu"

O#JJn,.,,Jl rre tirl (J iJ,,, "- 6!ti.lt i.el AJLIJi+il ct iJilt_r, ir,' rt OLt_r. iDi

l{+!r .tl3r; sjJl U$.ryl e^i U*r. Cr a,.rl .Jr,t,,: etE:.p etS

'.t o"

lo :9(}





Diyala university
College of engineering
Department of Electronics

Final-Year
examination
20L7-20L2

Clss:2no

Subject:Electromagnetics
Time: Three hours

Note: Answer six questions (10) marks for each question

Ql: The circular disk r 51 m,z=0 has a chare density
p.= 2(f+251e'o' .Find E at (0,0,5) .

@ A charge configuration in cylindrical coordinates
ls given by p=10e'',where x=r2.Find D using Gauss' law .

Q3: A uniform sheet of charge , p"=(1/6rr) nC/m'z,is at x=0 and a
second sheet , p":(-1/6rr) nC/m2,is at x=10 m.Find Vns. Vsc and Vs6 for
A(10m,0,0), B(4m,0,0) and C(0,0,0).

QlThe electric field intensity at a point on a conductor is given by
E=0.2ax-0.3av-O,2a..Vlm.What is the surface charge density at the
point .

!l! Given E=2a*-3av+5a. V/m in the region z<0,where €.=2,find E in the
region z>0,for which €,=5 .

Q6: A radial field H=3x106cosQa. A/m exists in a free space .Find
the magnetic flux Q crossing the surface defined by -rr.l43 o3
rr/4,0SzSl m .

Q7: Two conductors of length 4 m are on a cylindrical shell of radius 2

m centered on the z axis, as shown below .

Currents of 10 A are directed as shown and there is an external field
B=0.5aJ at Q= n12 and B=0.5aJ ar Q=J12 rr .Find the sum of all
forces and the torque about the axis .



I r(, ( r)

I tG (3)

I t(, (5)

5uF

r r(, (4)

HG (6)

20 ohm 5 uF



Diyala universitY
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Final-Year
examination

20L1.-20L2

Clss:

Subject: Electric circuits

Time: Three hours

Note: Answer five questions (12) marks for each question

q,l
Determine Y,,,., and Y,," of the waveform shown in Fig (1-) '

@
RTferring to the coupled circuit of Fig (2) reverse the winding of one

coil and find the equivalent impedance'

@
f-thr"":ph"r" ,three-wire , 240 volts ,CBA system supplies a delta-

connecied load in which Zo, = 25 L g0oohms 
' 

Zac = 15 L 30oohms 'and
;.;=;;l9' ;ms .Find ttre tine currents and the total power for the

circuit shown in Fig (3) .

gg
ln the two-mesh network shown in Fig (4) the switch is closed at t=0 '

The voltage source is given by v= 150 sin(1000t) volts '

Find the mesh currents i1, and it .

@
Find the Z-parameters of the two-port circuit shown in Fic (5) '

@
dlermine the type of the active filter shown in Fig (6)

Where all resistors are equal and each has a value of 20 ohms '
and also all capacitors are equal and each has a value of 5pF '



Q4l A 50-h.p. (37.3 kw), 460-v d.c. shunt motor running light takes a current of
4 A and runs at a speed of 660 r.p.m. The resistance of the armature circuit
(including brushes) is 0.3 e and that of the shunt field circuit 270 e. Determine
when the motor is running at full load (i) the current input (ii) the speed.
Detennine the armature current at which efficiency is maximum.

*-***'t"*r'.****'rr**''.*'t<*-*r.*-)',-t3rrr:-i-**-**-***,t* fi*********.?,,-*********,?*rt****x,*******

Q5/ rne paramctcrs ol' a 2300/230 y, 50-r1z transrbrr'rcr arc givc' below :

R1 = 0.286 Cl Rz, : 0.3 19 f,) ll,, .. 2-50 o
xr :0.71 Q Xz' :0.73 92 x() -- 1250 o

The secondary load impedance Zy:0.387 + j 0.29. Solvcr the cxlct crcFrivalent
circuit with normal voltage across the primary to find total cu l.ss, c.rc ioss and
efficiency of the transformer.

****l..*>i.n-*7.d-,'.*>'(,r?t;'.-'i>'.....'.i.'..*''.''..*-1.r'.'.-*'..'.)t)'..'.?t'!Jr';*J..'l'l'.7t*n'*.x*.'.,t*,'.n''l't)'.j:

Q6/ The S.c. test on a l-phase transformer, with the primary winding short-circuited
and 30 v applied to thc sccondary gavc a wattmcter rcacring of (r0 w arrd
sccondary crtl'r'cllI ol' l0 A. ll'thc nornral lpplied prirnrrry v,,lirrgc is ](X), tlrc
trartslirrlt lat iotr ratio I : 2 irtrtl tltc lull-krad scconclary cun.cnI l0 A, crrlculltc: tlrc
scc<lndary tc'nrinal p.d. at lhll-load current lirr (a) unity power fhctor.(tr) power
llctor 0.8 lagging (c) ltowcr tactor.0.g leadine.

* ** * *J"* J' *- J' *'*13 * * t'* * *:? * * r.* *:i- * *:r t'** ** ***** ** * ** * * r,, **- * *r,-:r* * *,.,-*- * ,,. r,,- ,,. *:r ,.. rr ,.- *

/

'ii9o
l-

oD f,au(

l

i./i ;i.,.t
;t:

lE4rminer:r4.sst., Lecturer ,tlisan glr. AL- O1aifr
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Note: Answer five questions only

Qr/ A shod-shunt conrpound d.c. Generator supplies a current of 100 A at a voltage
of 220Y.If the resistance of the shunt field is 50 e, of the series field 0.025 o, of the
armature 0.05 o, the total brush drop is 2 v and the iron and friction losses amounr to
I kW, find, (a) the generated e.m.f. (6) the copper losses (c) the output power of the
prime-mover driving the generator nd (d) the generator efficiency.

''\'*d'*d'*******************'************************rr*******************

Q2l Fill the following blanks with suitable words,
spread out the flux in the air-gap.

I-ap winding is suitablc fbr.................. voltagc arrd ..... current.
. loss is pr.t4rortiorral with st;uar.c ol'licc;r-rcncy.

4) Standing loss consists of . . . . . . . . . . . . . . . . . . . . . . . . . . . and
. motor can never be started on no_load.

Mechanical characteristic of dc motor can be defined as the relation between
....... and

7) ................. motor have fairly constant speed and medium starting torque.
8) . . ... . . . . . . . . type transformers are preferred for high voltage.
9) Core loss and no-load current for transformer can be found from

Test.

***********************-**Jrtr*rt***:t*****,t:t******i.******t *:.(t *)'.ri-),.-**t n-,'.*,r

Q3/ A long-shunt motor running on no-load takes 5 A at 200 v. 'l'he resistance of
the shunt field circuit is 150 e, series field circuit is 0.05cJ and of the armature
0.1 o . Determine the output and efficiency of motor when the input
current is 120 A at2O0y.

* * * * * * * * * * * * * * rt * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * :? * * * * :t * tr * * * it * * * rr * x * * * * *

l)
,\
1\

5)

6)
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Qli a / using shift register to convert the following serial data ( 001101 ) in parallel
out draw the circuit and the data output if the output of the register begin with (
r r0010 )

Q l/b/ whats the output voltage for six stage ladder network using (4.5 v=1 ) and (
ov=0 ) for

a) 001101
b) 000111
c) 111000
d) 000011

Q2l design :r synchxrrrous cor.lnter rvhich l;.1: tritgcretl ',',,itll po:ritive cdge tltat has
thc lbllowing sequence ( 2,6,8,5,1 1,14,7 ) using J-K FF

Q3/a / draw and prove how can to use a CMOS as a NOR gat circuit.

b/ draw the circuit diagram of 555 timer determine the value of R1 for pulse width of
(1 ms) and cl :0.01 mf for 555 monostable circuit.

Q4/ answer only two

a./ draw and test the circuit of d irect simultaneous method if ( parallel A/D convertor
if ( VR: 10V )

b/ l)r'aw the logic' digllrrr of the product of surns expression ".,r/r; x, Jzi frfz
Y -- x,7.+ ( i, +Kr) U t

c/ Avoid a hazard in seouential circui Y=X lXz+X2Y+Xly .

Enl il" tr-r;l;r'
t'l/e



Q4) Answer A or B

A. The position ofa particle along a.straight line is given bys=f -9/ +tst)n,whereris in second.Determine its maximum acceleration uio,nu*irfir, u.locity during the time interval 0<t<10s.
( I0 marks)

lf. Slccl ntlJ is 
.2.2 nr long arrd rnust not stretch more than 1.2 mm when a[)otcrnrirrc thc nornral stress qruscd Uy tt e toaA, when-B=-ioOepo.

Q5) Thejet plane travels alone the vertical parabolic path as^shown in Figure (4). when it is at pointl it hasa speed of 200 m/s' wh ich is in-creasing at tt e rute or ti.tt oJllD"t"r,' in" thc rnagn itude of-aoccrcration of thcplanc whcn it is al n.irrr ,'1. t'I' Irt'grr|ttroe oI ilo( 
(|0nrarks)

i #-"1 ll tt J; Ii / I'1 I rloL

1 / l1
*u:i-* * --1,

-a.|ll. ?:i:""'l tl)c o(xrst nt.sPccd ol'lltc Passcngcrs ()n ths lrn uscrr'rl-park ri4 il.il is.hsorvr:rr that thc5|||)|x|f|||ll]eltlr|!.\;.1.dit.cclct|ltt0....|||o|i.u',t|'ijvcr.tir.lrl.||;re|r

Y,L1..'l L.:'l"tt " irr,ligurc (5) r\ls'r' lvhirl.irc ,rr" .,,"tit,',r"r,,,.. 
',r 

I lirrcc irr t5c rr, /, an1 r! directr.ns w'ich t'cc'arr oxcl'ts .rr a .f// rg ;rasscngcr durirrg trrc motion? 'rr .' '' '|u 
, u rr cr 

( r 0 marks)

--'{,

I im

8.5 l(N load is applied to it.
(10 marks)

Figure (4)

Figure (5)

Good Luck
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Figure (l.B)

Ql ) Answcr A or l|

A. lror cc ol'rnagnitudc 6l,l N is applicd to the gear as shown in lrigurc ( l.A). I)ctcrnrinc thc rnonlent off'
nbout point (). (10 nlarks)

I:igurc ( l.A)

B. The fore f has a magnitude of 500 Nas shown in Figure (1.B).Determine the x -y scalar components
of ltr (10 marks)

f * }r.-,,]'

Q2) Determine the coordinates ofthe centroid ofthe shaded area as shown in Figure (2). (10 marks)

Figure (2)

QJ) f)clclrtritrc tltc lirtccs in ttrcttrlrcrs (ill ttxl ('(i li'r' llr!' lrrr\\ l,lrrk tl rrrrrl \ttl)lror1( (l irr \lrr\\n ir l;ig,trc ( l ).
( | 0 marks)

/,,
I

Figure (3)
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Note:-Answer Five questions only, 20 mark for each question

^r"

. Ot i rn MS word , e*ptiin tn. n n.iioni ort.yr, *n.n you preri ai.i;iih ii .

i j Ctrl+A,B,C, E,F,G,H,I,J,L,N,O,p,e,R,S,V,U,X, Z
r - - --'- - i- - - - - - - - - - - -

i Q2 i writeaprogram with QuickBasic tocomputethe"atues-of(! ri.omiiiJequJtions 
-'

i i Y=x'+3x+5 ifx<0
I i y="o.'r+Jri* ifx> 10
:: 1

I i y= 12n-' 1----1 if x lies between 5 and 8i i .rr- +l
i i y=lnya-s2' for other values of x
r--:--_-1 -----:_-_'_

i Q3 i Write a program with a Quick Basic to find result of matrix as shown in below
: r^ ..''[t 2]i i [? i il.l- ,l' 17 3l':
, O4 I qz \ expiiin rLre foliowing icons in winao*s xp.

then show the outputs of their names and universal acceptance. as shown in following :

universal acceptance. averages
Medicine 80-90
Engineering 7s-80
Science 70-75
Administration 65-70
Institutes 50-65

Explain how you can draw a graph represents the relationship between the
voltage and the current for multi resistances by using Ms Excel.





Dep of Electronic/power/communication
Class: First

Notc: A

Q l: thc thrcshold wavclcngtlr lirr' photoclcctlic crnissiotr in tungstcn is 2.300A .what

wavelength of light must be used in order for electrons rvith a maximum energy of 1.5 eV to

bc eiccted. (l5M)

{}2: lior an n-type Ge sample the parallcglaril thick is 2mm thc currcnt is

I 0lnA,perpendicular with current the magnetic field equal 0. I T',and Flall voltage is I mv .find

the Hall coefficient and electron density in semiconductor. (15M)

Q 3: the Bragg angle corresponding to the first order reflection from(hkl:1 I 1) planes a crystal

is 30" when X-rays of wavelength l.75Aoare used. calculate lattice constant. 
(l5M)

e4: A: for an electron to be confined within such a nucleus, the uncertainty in its position

may not exceed (10-tam) the corresponding uncertainty in the electrons momentum.

(7.sM)

B: explain the following: (1- covalent bonding , 2- the ionic bonding, 3Jyman series, 4-balmer

series) 0'5IvI)

Q5:A r-txl ol-n-tVpc gcrrnaniunr (rtntrt lottg.0.05nrrn ratlitrs has an electrical rcsistancc l20Q 'if

ni:2.5+ l0rrcrrt assume ol' thc rnobility p,,:3900 cm2lv.sec,pp:1900cm2/v'sec'what

proportion of the conductivity. (15 M)

Constant : e:11.9,€o:$.$*16-l+tt"-,q:1'6*1O-lec

Me:9.1 1*10-3rkg, h:6.6*1O-3aJ.sec, R:l'097*10? m-r'

,K:1.38* lo-23J&, C:3* lo8m./sec
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Ql/
find the equations ofthe perpendicular tangent at y=l to the curve ,[xy2=Zxy + z.

Q2t B1, concept the vectors, show that ifthe diagonals ofa rectangle are olthogonal
then the rectangle is square.

Q3/
Find the volume of the solid generated by revolvingy -- 4x -.x'of x-axis
about the line v - 6.

Q4t
rdxvaluate l. | -_- AX, Z. I' X Jx2+x+2

dx dx, I e2'coshxdx
1+ SLnX - COSX

Qs/
,. Ln cot x

bvaluatel/ llIIl ----------;-
X-O ecscx'x

1

u lim(Jd +3xY' x-O \

,. /Lnx "\3/ lrm i- - +J
x+@\^

Q6/
/What is the vaiue of ]. if :

sinl,
0

cosglv

0
SeClr

a

-i f -L'l I , slnx
1l=41 

-dx: I Jo secxu'

wishes

Bushra. A


