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l-r Obtarn an equation of the tbrn-i y =
x 0 _5 10 t5 20 25
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1+ 2ib. Express 
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Express .,5 + i
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f a + ib

fonn and hence rnodulus and amplitude.
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cos" x dx(n > 0) .

,

7;5 a" Obtain a reduction fomula fbr I
0

,l 
"6

| -!-dx by taking x : sin 0
J l. 2 '
o !l-x

b" E,valuate

il l
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0 tl r)

c.E (06 Marks)

\

iVlodule-2
a.tfy=edsln\thenp.ovethat(l_*.,ffi*l)xy"-,_(n.+a:)y"=g.

b. Find the angle between the curves r
. , 1+ cos 0 't: coS0

,1 \
c. If u = ro"|.Iii lthen sho* rhat x 

d' *, fo 
= 3."[**y] dx "*

OR
a. Using Maclaurin's series expand sin x upto the term containing xs.

b. Find the pedal equation ofthe *1. r"":rf;f,;,$;
c. Ifu:x* y*z;,v: yl z,w : zlhen find 
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1 a. Obtain the expressions fbr Z1 A' for iixecl bias transistor circLrrt usinq r. rnorlcl
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Note: Answer any FIVE fr.tll ques ONE full q
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iVIerx. Mar'l<s: 100

uestiott.ft'om euth tn odrrle.

( I () lj rr rks)
the DCI bias voltage ancl cLlrrcltts in titc

+lvv
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31oJ7

For a fixed bias circr.rit rvith Rs
lrarrsislt'rr Lrscd has lt,i. - ll0. lr,.

dul

3,

E
I ie.Q l(b)

33OKQ, RC:
: 1.175i(O ancl

a

What is Darlington Connection'J Clalculate
Darlington eurrtter follor,ver circuit gtven.

(05 IIIrks)
2.7KA and V1-6 : 8V. Fincl 2,.7.,,ltnc|Ar t1'

h..: 20prAtv. (05 Marlis)

?o V

2' , kJ?

vo/

OR
a' Obtairl expt:essiott t'ot' Zt^ Zs and Ar for Emitter follori,er circLrit (CC c:onfjgrrr.ilrion o1,

transistor) r.vith ro: "c. (I0llarks)
b. Fol the voltage drvidcr bias circuit rvith R1 = 56Kf)^ R: =. 8.21((), Rc - (r SKO. lli. - I 5Ke

fjind:Zi,ZaandAl,if'transistoruseclhashre:120.h;.: l.l75l(f)ancl 1r,,,.,-20rLr\,r,.

c. Drar.v anci explain Hybricl - l{ model oltransistor in cE conr-r glr rat ro ll
(0(r ll:rrks)
(0.1 i\'larks)

a. Explairr the
charac teri sti

b. The fixed b

JFET. Also cxplain thc drain titc transfcr.
( 10 t\Ia rks)

on shown in Fig.Qlfbt. hrs V,;s,: - -2\'. Ir,.. 10mA. lirrt ..
5.6rnA. V1, : *8V, Y 40ps. Find Q,,,, ra,Z;,Zo and A',,
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Fi g. Q 3 (b) r ,r5 .rI a rl,:s)
With Ilecessary equtvalent circuit obtain the expressicin fbr 2,, tlt: anil r\,,. for' :rr,',i Bi:s
configuration i^,,iti:i Bl,rass capacitor of JFET. iiis ${arks)
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Av for a JFET
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). (01Marks)

(08 Marks)
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Irig.e,5(b) (12 Nrarks)

Dcrn,c thc erpressions lor Ioru fi.q.,.?[, .rt-nfts ibr a voltagc divicler transistor with
R5 r,rl I(1 . (08 )larks)
Thc illPLrt Po\\'er lo a clevice is 10000W at a voltage o1'I000V. The or.rtput por,ver is 500W
atril llre olltpLlt irllpedance is 20Q. Find : i) porvergain in cl13 ii) voltage gain in ciB.

(04 N{arks)
For the uiven circLrjt oltransistor amplifier fincl tr,,f,, ancl f,,,,

Civen l'l'- @. Cr,.:36pf, C6.:4pf. C..: 1pf, C1y; :6p, C,,,: gpf, ancl r.: 15,76f2.

b
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10,4

trio OAlr,\

zry'*

z,z Ea

r./19 N{.r rL's\

oR
'1 a. \\rirh necessarl' eqLrivalent circlrit obtain thc expression

collllot.t gatc confi gllration..
b. Iri,ci 2,. Z. and output voltage if g,n: 2.6tnS of both stages,

Idcrrti ry rlrc clrl)-ercnccs betwecn
Fig Q-{rb )

enlr ancernent and repletion

;ir+{'::::

z' + EJz ''::,.::' '

0,0 v"

bV

Ciru = 5pl , Cir,,.,, = 6pf , C,, = 0.01pi- ,

I,r_., =StnA, Vr, =-4V, q :cc,
Cu,r = 2pl', Cls. = 4pf , Cu, = 0.5pf .

C. = 0.5pf , C, = 2ptf ,

Von = 20 V, V.," = -2V



7 a, Derive expressions lor voltage
necessary/ leedback connections
\\/ith neat diagram and necess
trausistor
Describe the rvorking olsedes crystal

Module-4
gain. Z,; and Zo, of voltage scrie: [u'c

ar:y expressions explain tuned l:larlel

178C33

dbacir an-rp1ifi er u,irh
(08 [,la rks)

y Osciliators. lJsing
(06 NIarks)

( l2 i\ la rks)

b

(06 Xlarks)

8 Fclr a practical current series fe
b. With neat diagram ancl necess sions explain

drive expressior-r for Ay1, Z1s and Zrtr. g8 NIar.l<s)

i) Wien bridge Oscillator
ii) U.lT Oscillator.

9a
N'lodule-5

calculate the efficiency of a transibrmer coupled crass A ampl
output of Vo : (rV.

with neat diagram cxplain the ,r,orking of transfor,er - couplccl

Describe with block dragrarn the series type of voltage rceulator.

OR
Calcr:late the output 

'oltage and tl-re Zener current in the
I{i = lkQ.
I{ =. 220Q, \," - l2y, p - -5{J.

ifier iir srrpp1,,.' oi' l2\i ancl

(05 Nlarl<s)
push - pLrl1 ampiilier.

(0{t I t a rl<s)

(07 N Ia rt<s)

resulator clrcLrit given 1or.

uo

(05 Nlarlis)
diagranr ancl neccssar-r,' u,ar,eftrnns.

(07 Narlis)
run,c. shor.i., that tltc ntariir.rrrn-r c lllc icncr,

(0tl Nlarks)

b

10 u.

?o

fL

****rk

c

b

C

Fig Q 10(a)
Explain the rvorking olclass D amplif,rer with block

Wrth necessarl circr-rit diagranr arrcl characteristics c
ol'a scrics l.:d clrss A arrrplifier-is 250,,.

,, '..i

"qd,.
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a.

b.
L)ct'ilc erpre ssion 1or De lta
Fincl thc powcr delive rccl b)'

to star nctlr orli.
crlrrent source in tltc Ltctu,urli sirou rt rn f it.QI(b). Lrsirrq

(()6 ]luri<s)

nocle analr,'sis.
the 5A

a lo v 
G)

2A S^

2-t -1-

)_a v

I)ctcnline
Irig.Qi(b) (07.\r,u'ris)

the currcnl tht'or-rglt 6() rcsistance shou.'n in Irig.Ql(c). rrsing lool-r r111311:515.

),\ 1^' +-!-

F ig Q l(c) (07 l lrr r lis l

olt
2 tt. i--clr 1hc neltvoll<s shou,r.i in Fig.Q2(a). cleterrliue tirc voltagc V Li,sirrg s()Lucc shili urrd ,'or'

soLrrce trans fbnr-iation techn rclues o n I v.
3L'

av

Irig.Q2(a) (()6 \t:illis)
b. Usc nrcsh cLlrrelll nrcthocl to finc1 the pou,er delivcrecj by thc clcpcnrlcnt lollirgc sorLice irr the

netu,or'1< slrori,n in f rg.Q2(b)
-5^

lov

<u !a

(07 N'lu rlis)

Find the value of V strcl-r that current throLrgh 4() resistancc is zcro. Lrsing noclal analy,sis lirr'

thc circi:it shorvn in Fig.Q2(c)"

+

Fig.Q2(b)
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.1, \llrlr' ;rrri I)r'(,\ c R-.i1,1'oq,,, ,,,,....,,'a'r}.@ 106 \lrr.ks.1
b. I'f irtcl the ilrevcnttt'-s ecluivalent for the circLrit shou,rr in Fig.Q3(b) r,vith lespect to rerminais

., ].'.

b"*
2t

Fig.Q3(b)
the sarne caicu late the curren

7t)n A

f I 6l -ru-

L

C StuLc \l i llrran's thcol-etn. Using
shor,r,n in I:ig.Q3(c).

(07 NIarks)
t tl-rrough load R1 in the crrcutt

(07 NI a rks)

(06 \1a rl<s)

Rc. 9,+- -f
zo\,/

Itr ig.Q3 (c )

oIt
-{ ir. Stlitr, lirttl })r'o\,c ntlrxrntrrnr ll()\\,cf trtrnsibr. llrcorern.

b Fjrrtl I, iirr lhc c:it'cLtit siroun in F-ig.Q-i(b) using sLrpcll.)r)sirion rheolcnr

C

Z-/L-
A ,A-
-f

+
l2v

Irig fla(b) (u7 Nrar.ris;
I)ctct'rllinitllc ctlrrcllt thr-oLtglt lQ rcsislaLrcrc cgr.tnecteci betu,cep X" Y olthc letrvorl< shorvn
nr lrig.(J4(c ) Lrsing Nol'ton's thcorent.

*

Y

44V
+

IA

Fig.Qa(c)
2-/\-

2-r\-

(07 Marlis)

4

-i-
ILV

J,r r.

+
9v
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N,lodule_3

in titc ,etr,i,orl< shou,n i, Fig.e5(a). the s*.rtch is cl,sc

t=0'.
cl at r ..,. 0. DeLcr, jrc i. l! ,,,r,i 

;1a 
,,,

171.,c35

(10llrrllisy

(10llrulis)

(10 Ilrrllis)

B -^-

t
lzv

c. 2 r-i

€

1/JF

t

b. Detentrine the Laplacc tr.atr

Fig.Q5(a)
c u,avelbn-n shou,n rn i|ig e.i1b)

a

4<v

fth
(r )

Fig
3T

a=o

2-a

Q-5(tr)

6a ln lhe tretrvork shorvtt irt lrig.Q(r(ar. ti,.ol"it.h is nr.r,cc1 fi.nr pr:sirir, I Lo pssiti,p r alt:0. The steadl, state has been reachccl befbre srvitchinq. calcLilirte :

. 0l 11 
-r

t.-litttl ,3tt-()
tlt rlt-

2ajL
+ K

L

I r'l

b

7a.

C

Fig Q6(a)
c)btain tlre Laplace translb.nr of trre sqLrare wavc train shou,,n in Irrg ()(r(bi

tr(()

o
-ST

-l

F ig.Q6(b)

N,l oclu lc-4
l)crjVe crllrcssiotl ibr li'cqtrcncy at which voltagc iicross thc crLlrucitr.rr.is prrrriilrriil

b 1;or thc circLrit sito.,vn in Frg.e7

110 )lrrllisl

(07 llrrr.lis)
(b), find fbr u,hat valrrc o1-Rq rltc c jr.cLiit i-cs(.)nlt1cs.

3 -^- Qc

-.r lzru -j tz, -s--'t-

f:ig.e7(b) (07 )r,rr.tislr\ serjes Rl-C circLrit has R : 10Q, L = 0.0lll ancl C -- 0.01 ILI-' and it is c.rncrcrcil a.r..ss
10mV supplv. Calcr-rl.re : i) fo ii) e. iii) Banci u,iclth. 

r" 
(06 tr,rrris)

{: o
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OR
a Dc|i Vc lltl cxllt'cssitln lit'resonaut iieqLrency of parallel resonant crre Lrrt. (7 ){arhs)b. ,\ sct'ies I{l.Cl circLrit ltas ti qLrality thctor of 5 at 50r/sec. l-he cur.r.elt flovi,i'g thror,rgh t6e

uireltit aI r'cs()nlruec Ls ]U.\ and thc sr"rpp11, voltage is 100\2. Tlie total intpeclance ol ttr.
cilcLrt is 20(). i:incl rhc cir-cuit constants. (06 NIarks)e ['irrd tllc vallte ol L at rvhich the circr.rit t'esor']ates at a fi'ecluency of I000 risec in the clrcurr
sirorvn in Irig.QS(c).

5 -\-

:1 1

Io -l\-

L

Fig Q8(c)

3-ru* 'V 
L

(07 ll arl<s)

(10 \,larlis)

(10 Nrlarlis)

9 .. L:xlrrcss Z paranrere .s i, rerms "r, ,H*l#and h pararn*.,.sb Dcte.,ri.e the z pa.arreters oltrie nenvori< sho*,r.r in Fig.flg(b).

Ir )-/L

I \ )2J^--

f-L

t +

z,2-,t

3-\_

+
v3

I0

Itrig.Q9(b) (10 N,r:rrlis)

oIt
il Irrlll'css \'llal'rtlrrctct's in tcrtls o1'Z puranrclers and AIICD ilar-arr.tcr-s, (l0llarks)b lrirrtl lllc ll 1la|lrtllt'rr-ts ol tlrc netri'or-lt shou,'u in Fig,e I,,ttrl n,,,r .i,,,r, the 5 para:,crer.

-'rlll r\ .rl,.rr t ..ir'.,r it.

1'2_-r
+

(; -'t-

Fis,Q I (l(b)

>k>F)k:k*
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Note: Answer eny FIV'E.t'hll questions, choosing Ot\E J'ull question Ji'om euch module.

Module-l
a. State and explain Coulomb's law in vector form. (07 Nlarks)

b. [.et a point cliarge 01'Q, :20 qC be located at A(3,*1,5) and a charge 01'Q: - zl0 nC be

locateci at B(-2.-1.0t Find tbrce F at C(1 .2,3) having charge of Q, of l0 pC in fi'cc spacc.
(Ott YIarks)

c. Del'ine electric trcld rntensity E and explain the method of obtainrng E at a point in
Clartesian co-ordlnate system due to point charge Q. (05 )Iarks)

oR
il. Obtain thc expression ltrr electric flclcl t- tluc to rrrl'irrrte line change r,i,ith chargc clcnsity'ot'

p, C/m, at point P on y-axis at a distance'r' lrorr the origin.'l'he line rs placeci along z-axts.
(08 NIarks)

b. Deflne electric flur density D. Obtoin the expression for D dr. to point charge and inflnitc
lrrtc cltarge. (06 Nlarksl

c. Find D at P(6, 8, -10) m due to uniform inflnite line charge with clrarge ciensity (p, ) ut'

40 pC/rn on z-axis. (06 )'larks)

\lodulc-2
a. Statc and provc Gauss's iaw'. (08 \larks)

b. Fincl dii'D tor thc fbllowing field,

(i) p = (zxy y');- * (*', - zxy)i, + x'yi, C/m2 at Pr(2.i, l) .

tiir D=2rt'sitt tDr.t, rtt sin2da*t2t':.zsintoa, Ctnl
atP2(r:2,0==ll0',2- l) (o6Nlarks)

c. State and Prove divergence theorem. (06 Nlarks)

OR
il. Obtarn lhc cxprcssion {br polorlial ci r1'lcrcnce by brrrrgrnu A ulrl i)()\rtrre cltiiise 1l'()n) l)()lnl

B to Point A. l-hc point t3 is at r,, distancc ancl point ,A is at rr fi'oln thc origirr 106 \larkrl
b. Show that thc cnergylcquircd to asscnrblc 'n' r.rLrrnbcr o{'point chargcs ilt an clnPtr spacc ts.

l=rS'r:;)Q,V,,. (O8llarks)
Lt, 

l

c. F-ind the workcione 1p l11sving +2C charge fiom B(2, 0, 0) m to A(0, 2. 0) rn along thc

straight line joining the two points. Assume that the electric tlekl I is t]xa, --1yi, \'nr
(06 \Iarks)

)Iotlule-3
a. Starting liorl Ciauss's lar,', in point forrtr, dedr-rcc Poisson's ancl Litpliicc's ccqtt:ttiolts

(061'larks)
b. Two platcs of paralicl platc capacitor or arc scparated by thc clistancc ol' 'd' tn and

rnaintained at zero ancl V1; voltages respectively. Determine capacttance bctw'een these tn'o
plates. (08 Nlarks)

c. State and explain tsiot-Savart law. 
r ^f ? 

(06 Nlarks)
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OR
Obtain tlrc cxprcssion lbr Il in all thc rcgions if a cylir"rclrical concluctor carries a clirect

cLtn'L'n1 I ancl its radius is 'lt' m. I)lot thr.- rirriltion ot' I I against the clrstancc r li'om the
rrcr)t|c o l-t hc contluclor. (0tl \larks)

h (rl\rl) tlte rerretlr I \ucl()t' .i = r,,,i,pli irr I co-orclittate s1,s1em. Finci cr.rrl ot' ri ur

) TI

4'
F.xplain the concept of'scalar and vector magnetic potentials

0

cylindrica

(06 Marks)

(06 Marks)

(06 \larks)
anci hence tirr

(08 \larks)
cllrrent is 5A in

.,.,iir,..,.

Module-4
a [)erir c l-orcntz ltrrce ccpratron.
b Obta rn tlrc crprcssron lirr magnet ic lirrcc bctr,i,'ccn t

L

C

7

Cllrrent lo0pS.

A current element of 2 m in

i, drection. If it experience

length lies alongy

a force 1.5
r *3

r\,o crrrrcnt clernents

at origin. 1'he

2
due to uniform field B. Determine B

(06 Marks)

(08 Marks)

8

I

OR
a, ln cerlaitt rcgion. the magnetic llux density ol'rnagnctic rnaterial with X,, = 6 is eivcn bv

il = 0 00-svti.'f At y:0 ut m. flncl thc nragnitudc t,l- J (06 Nrarks)

b. [)crivc thc crpre ssion lbr thc enr]rgy densitir in thc maqnetosttrtic flelds. (08 Nlarks)
c. 'l'abulatc thc sirnilaritics of-the electric and nragnetic circLrits. (06 )tarks)

\lodule-5
tt. A conductor of I cm in length is parallel to z-axis and rotates at radius of 25 cm at

, I:00 I'prn. Find induced voltage if the radial fleld is giren by, B=0.5a,T. (06 Nlarks)o l)cliie \larriell's eqLration in poinl tbrm f}om Arnpere's circLrit lau,ancl Ciauss's lau'lbr
staric ilcid. (08 \Iarks)

L:. [-ist \,lurrl'cll's ecluution in point litrm anr] inteqral firltn. (06 \larks)

m Maxwell's equations.

frcsh water for which o- = 0, p, = 1 and

constant, wavclength and intrinsrc impeclance.
(06 NIarks)
(06 \larlis)

t0
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