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N.8. (1) Question No.1. is compulsory.
(2) Attempt any four questions from the remaining questions.
(3) Assume suitable data wherever required but justify the same.
(4) Figures to the right indicate full marks.

1. (a) State the properties of Hurwitz polynomial.
(b) Find the voltage at node 2 for the figure shown below :-

~-A-1.

(c) State the condition for receiprocity of h-parameter and prove it.
(d) Draw the dual of the network shown in figure below :-

R2..



2. (a) Find the voltage across the 5 n resistor for the circuit shown below ;- 10

lOO~
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3.· (a) The graph of network is shown in figure below, write the -
(i) Incidance matrix
(ii) F-cutset matrix
(iii) Tie set matrix. (.2.../

. (b) In the network shown in figure below, the switch is closed at t = 0, the steady- 10
state being reached before t= 0. Determine current through inductor of 3H.

1.-..:JL

1v'
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3.· (a) The graph of network is shown in figure be~ow,write the -
(i) Incidance matrix
(ii) F-cutset matrix
(iii) Tie set matrix. (2..;>

. (b) In the network shown in figure below, the switch is closed at t = 0, the steady- 10
state being reached before t = O. Determine current through inductor of 3H.

E"JL-

4. (a) Find the values of i, .~~ and ~:iat t = 0+ for the network shown in figure 10

below, when switch is changed from the position 1 to the position 2 at t = O. '"
Steady condition having reached before sWitching.

1.. T'2..1; 2..~ •

1" .0 7> <\
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5. (a) Test wheather fol/owing polynomials are Hurwitz ;-
(i) P(s) = S4 + S3 + 5s2 + 3s + 4
(ii) P(s) = S4 + S3 + 2S2 + 3s + 2

(b) Test wheather the following functions are positive real functions :-

2s3 + 2S2 + 3s + 2
(i) F(s)=-----

S2 + 1

S2 + 1
(ii) F(s);:: -s-3-+-4S-

6. (a) Obtain the Cauer forms of the following RC impedance function :-

2(s) = (s + 2)(s + 6)
2(s + 1)(s + 3)

(b) For the network shown in figure below find. 2 and Y parameters.

§~

7. (a') In the network shown in figure below, the switch is changed from the position 10
'1' to position '2' at t = O. Ste~dy condition having reached before switching,

find the values of i,~iand ~~iat t = 0+.

(b) For the network shown in figure below find the response Va(t).

V.sct)::- 1lost uet)2..

VoCt)
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Q 1. Attempt the fo~lowing 4 (20)
(a) State the impE>rtanceof mathematical modeling of the system.
(b) Define the term 'Transfer function' and state the limitations of transfer

.function approach.
(c) With suitable example, show how to find GM and PM from polar plot?
(d) Show the pole locations for second order system with damping ratio

~>1, ~=1, ~<1 and ~=O,

Q2.{a) Find the transfer function ofthe block diagram showniil figure 1 by using
_BI<?ckdj~g~~ll11re4ucti~t1.!TI~~h()d._.. (12)

Figure 1
(b) Examine the stability by Routh's critetionofthe system Whose characteristic .

equation is S6+ 2S5 + 8S4+ 12S3 + 20S2 + 16S+ 16= O. (08)

Q3, (a) Derive an expression for the time response of an under damped second order
system subjected to an unit impulse input. . '. . (10)

(b) The open loop transfer function ofa unitY-feedback system is given by,

G{S) = S(I+0.5S~(l+0.2S)- .Using Bode plot, find thevalueofK so tha~

the Gain margin of the system become 6 dB. (10)

Q4.(a) Determine the roC?tlocus of the system with
G(S)H(S) == $(S +2)(S +3) .

.. S(S +1)



(b) Differentiate open loop control systeman.d cloSe loopc6ntrolsystem based on "
noise rejection; gain, sensitivity and stability. (04)'

. ,(c) Explain in brief permanent magnet stepper motor. (06)

Q5,(a) A unity feedback system hasG(S) t=:'" 40(8+,2) ,
,. 'S(S +1)(S+4) .

Determine (i) Type 6fthesystem, (ii) Staticerior coefficients and
(Hi) Steady state error forramp inputwith magnitude 4.

. ,,"'(0(b) Obtain the sta~e~raI1sitionmatrix for a given system matrix A == " -2

Q6~(a)Explain different contiilUoUscomposite controllers.
(b) What is NiChol's chart? State its uses in stability study of system.

Q7,' Write short note on :
(a) 'Synchro transmitters-receivers.
(b) COlTelation bet' ••.een time domain and frequency domain
(c) Absolute and relative stability.

. (10)

~3)(10)

(10)
(10)

(20)
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N. B.: (1) Question NO.1 is compulsory.
(2) Answer any four questions out of remaining six questions.
(3) Assume any suitable data, wherever required.
(4) Answer to questions should be grouped and written together.

1. (a) Derive the condition for zero temperature drift biasing of FET.
(b) Sketch the output waveform for the figure shown below:

(c) Which biasing method can not be used for D-MOSFET and why? 5 .
(d) What is the maximum reverse voltage IPIV] across a diode in (i) HWR (ii) FWR 5

with center-tapped transformer (iii) Bridge wave rectifier?

2. Design a single stage CE BJT amplifier using BC 147A to satisfy the following 20
specifications :-

I Av I ~ 120, SI ~ 8, Vcc = 24V, RL = 10Kn fL > 10Hz, Ico = 3mA.
Estimate Rj and Ro of designed amplifier. If Ri~ 3 Kn is new specification then
suggest suitable modification in above design. What sacrifice's you have made?
Calculate that.

3. (a) Compare L-section LC and C filter.
(b) Design for full wave rectifier an L-type LC filter which gives a d.c. output voltage

of 10V at a load current of 100 mA. The allowable ripple factor is 0'02.
(c) Determine loa' VGSQ' VOSQ for the following network :-

VOD -=. T 2.~ V

:{ ·5l<-

\. 0Yo
\..l\ ~

\ F-JL.
For JFET.
loss = 7 mA
Vp = -2'5 V
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4. (a) Determine Iso' ICa and VCEa for the circu~tshown below:

1().uf Vo
\ 0

~cl t.-;..~q c.:::: \ l.t O·
l\~F.

\ ,. 1 .u.\~
"6--\\

(b) Explain the different Biasing Techniques for E-MOSFET.
(c) Explain Base-width modulation in BJT.

For BJT
hfe = 180
hoe = 25 I-ls
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(b) Calculate Zj' ZOland output voltage Vo if Vi = 100 mY, for circuit shown below:- 10

ForJFET
loss = 10 mA
Vp = -4V
Yd = 40 kn.

6. (a) Draw the neat diagram of a JFET CS amplifier with unbypassed and derive 10
the expression for the voltage gain, input Impedance and out-put Impedance.

(b) Calculate the voltage gain and input and output Impedances for the circuit shown 10
below:

t:3Y·

o· os..qF .
t 0 Vo

ForJFET
loss = 16 mA
Vp = -4 V
Yos = 25 /-lS

7. Write short notes on the following :-
(a) V-MOSFET contruction and characteristic
(b) Voltage multiplier
(c) Photodiode operation and application
(d) Hybrid n-equivalent circuit of a BJT.
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DATA SHEET en...•.
U)

Derate (J1
I

V.EO D.C. Cllrrent gain Small Signal h . V•• 0,. above s:It
vollS Tj mar mar. °CIW 2SoC "tJ

I

d.c. °C min typo max. min. typo mar. WloC ~
0
(Xl

7 200 20 50 70 IS 50 120 l·g 1·5 0·7
"'-.J
I...•.

5 200 25 50 100 25 75 125 1·5 3·5 0·4 :-"
8 150 30 SO 110 33 60 115 1·2 4·0 0·3
6 200 50 90 280 50 90 280 0·9 35 0·05
6 125 115 180 220 125 220 260 0·9

100 35 65 45
6 125 200 290 450 240 330 500 0·9

Pdmar lcmar
@ 25°C @ 2S·C
Watts Amps

v Cui)
CE
volls
d.c.

VC£o VCltO
(Sus) (Sus)

volts d.c. volts d.c.

Vcn
IIolts
d.c.

2N3055
ECN 055
ECN 149
ECN 100
BC147A
2N 525(PNP )
BC147B

115·5
50·0
30·0
5·0

0·25
0·225
0·25

15·0 1·1 100 60
5·0 1·0 60 SO
4·0 1·0 50 40
0·7 0·6 70 60
0·1 0·25 50 45
0·5 0·25 85 30
0·1 0·25 50 45

Me hrt Bja

1811 U 1·5 x 10'" 0·4°C/mw
2SU U 3·2 x 10'"
301! U 2 x 10-4 0·4°C/mw

2-7XO
1·4 K 0
4·5 K 0

500
IS- 0
110
60

BC 147A
2N 525 (PH";)
BC 147B
ECN 100
ECN 149
ECN055
2N 3055

N-Channel IFET

Type

-Vas volls 0·0 0·1 0·4 0·6 0·8 1·0 1·2 1·6 2·0 2·4 2·5 3·0 3·5 4·0
IDS max. Il1A 10 9·0 8·3 7-6 6·8 6·1 5·4 4·2 J.l 2·2 2·0· 1·1 0·5 0·0
Ios typo mA 7·0 6·0 5·4 4·6 4·0 3·3 2·7 1·7 0·8 0·2 0·0 0·0 0·0 0·0
IDS min. mA 4·0 3·0 2·2 1·6 1·0 0·5 0·0 0·0 0·0 0·0 0·0 0·0 0·0 0·0

VD• mar. VDG max. VOJmar. P4 mar. Tj mar. Jon g••• -V, Volts rl- Derate BiG
Volts Volts Volts @25°C (typical) above 25°C

SO 50 50 300 mW 17S·C 2 mA 3000 I! U 6 so KO 2 mWrc 0·59°C/mW

30 30 30 300 mW 200°C 7 mA 5600 I!U 2·5 SO KO 0·59° ClmW

00822

BFW 11 (typical)
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N.S. : (1) Question NO.1 is compulsory.
(2) Answer any four questions out oft~e' remaining six questions.
(3YFiguresto right indicate full marks. . .

(c)

(a)

(a)
(b)

(a) Prove that j(z) = (x3 _3xy2 +2xy)+i(3~2y- x2 +y2_ y3.) isa.nalYtic and find
f'(z) & f(z} in terms of z

(b) Find the Fourier series expansion for .f(x) =\ x I, . in (-1&,n) Hence deduce

" . 1&2 1. 1.. 1that.-' .=-' +-"+-' .......•'a J2 32.52

7
[TURN OVER



(a)
(b)

. Provethat ~=e%coSy+:e-3xy2'~;h~rrnoiniq, •..............< .. '

..Determine:th~lineaNi~R~rl#en~9r'i~-dep~ndence, 9fve9tC?r~I2,~.,--1,J,2h
[i~3,4, 2J,& .[3, 0;.5,'2, 21 FInd tbe,relatiorl'))'tVlt,eenttl£tmif dependent. .

.; . . .. . .'. '. . 00'2:· '

dt.JsingFbun. 'er.Cosine. Jntegral prove·thate-Z CoS·x:::
2j ..,•...(l)4'~.~' 'COStDX dO),. .. .... . ,.... ....,.. 1r' OJ + '

. . :'.-0" '.( ' '

.. ()btain; half-rangeSine'seriesf?r.i(x}~'~l2~x)\ilnO< x< 2·'.
Find the biline.artransformatiori which m~psthe poin,ts,O, i,--2iof z:-plane

«onto the points -4i, cti,Orespectively ofw~plane. AlsOobtain fixed points

ofthetransforrnation. '. ..' .••.. ..' < '. .•.. .

verify Stoke's theorem for F= yz i +zx j +x y k and b is the boundary
ofthe circle.' i2* y2+ Z2.:::l~$:='d>

Fi..n.'.·d..i.n.··v..ers.e··.•.2.· - ·.•..tr.·.a..n s.ii·~o·.·.rm...•·.•..o ··.·.f..•...·.•.F••·.i.i...•.,(.z.·.•·)..·••.k.·.·.·· ...•.(i){ ...}'..'.•....z I. >2. .. .... z-l ·z-2 '.

.Find"thean8IyticfunctiC)n ..·/(z)='u +~interrns ••of·ZJf.ft-v.=e~(cosy ...siny)
Using,laplace' transfOrrnSOlve:·thefOJlQWin9.differ~ntialeqUationwith

'giVet;1Cp,ndkioii·(.p2 ';"2D+l)x':;;et"wjthx>:;2,'lJx=-1, ~t.t:?O
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Q.1C
Q.1D
Q.1E
Q.2A

Q.2B
Q.3A

Q.3B
Q.4A
Q.4B

Q.5B
Q.6A

1.) Question number 1 is compulsory. •
2.) Attempt any four questions out of remaining ones.
3.) Assume suitable data where ever required.
4.) All questions 1 through 1 to 7 carries equal weight age.

Convert following binary numbers to their equivalent hex numbers.
L) 10100110101111 .
iL) 0.00011110101101

Subtract
L} (5C)16 from (3F)i6
iL) (7 A)16 from (CO)16

Explain CMOS inverter along with circuit diagram and transfer characteristics.
Explain 3 bit down asynchronous counter with suitable timing diagram.
Explain 1 bit NOR cell and its use in clocked SRFFdesign.
Design following counter usin.gD Flip Flop using synchronous technique.

f l l I I

Eliminate lock out condition and take counting order asQAQBQ QD
Explain 5 stage twisted ring counter using circuit diagram and proper timing diagram.
Design following Flip Flop using NAND cell

M N Q+1
o 0 Qn Bar
o 1 1
1 0 0
1 :1:. Qn

Obtain JK Flip Flop using above Flip Flop. '
Design binary to gray code converter using 2:1 multiplexer.
Explain one digit BCDsubtractor using 4 bits adder, use proper circuit diagram and sample data
(0001) - (1000h
Simplify following function using Quine Mc~c1uskymethod
[(A, B, C, D, H, F)=Lm(0,5,7,8,9,12,13,23,24,25,28,29,37,40,42,44,46,55,56,57,60,61)

Design a hexadecimal to binary encoder using 74148encoder and 74157 multiplexer.
Briefly explain classification of logic families. Explain any cine out of it with respect to circuit
diagram, characteristics, advantages and disadvantages.
Briefly Explain IC 74180 using block diagram and function table. Obtain 16 bit even parity
checker using suitable combination of 74180 ICs.

Write short note on
i.} Performance parameters of logic families.
2.) Application of shift registers in sequenv. jetection.
3.) Static and dynamic Hazards in digital circuits.


