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Question No. 1 is compulsory.

Attempt any four out of remaining six questions.

Make suitable assumptions if required and justify the same.
A figure to right indicates the full marks.

Find L(¢sin> 1)

Use the adjoint method to find the inverse of -

1 0 -l
3 4 5
0 -6 -7

Determine the constants a,b,c,d if ‘
£(2) = (x% +2axy + by?) +i(cx? + 2dxy + y?) is analytic.
Find complex form of Fourier Series for f(x) = e *in (=1, 1)

Show that v = e* sin y is harmonic function. Find its harmonic

conjugate and corresponding analytic function.
cosx cos2x cos3x

05

0s

0s
05

08

Show that the set of functions , , yeveeens froma
N R

orthonormal set in the interval (-7, 7).

Using Green’s theorem evaluate I (x2 ydx + xzdy) where c is the

c

(2,0) and (4,2)

“Find the Laplace transform of each of the following:-

t
(@) Jucos®udu - (ii) te> sin 3¢

0
Find half range sine series for the function
2x V4
X)=—, 0sx=<—
f@==" 3
=IE=X Tox<n
3 3

06

‘boundary described counter clockwise of the triangle with vertices (0,2), 06

06

06

Find non-singular matrices P & Q such that PAQ is normal form.

Hence find its rank where A is given by
' 1 1 1

08
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(@)

(b)

(c)

Solve the system of equations 3x + 3y z=11,2x-y+2z=9,
4x+3y+2z=25
Find the inverse Laplace transform of the following
- -1 . BeTH
(i) cot™ (as) (iD) —
(s +4)
Expand the function f(x) with period 2 into a Fourier Series.
f(x)=me, 0<x<1
=0, 1€£x<2

Using Convolution theorem, Find the inverse Laplace transform of the

following

S2

(2 +a?)(s? +b?)
Find the analytic function and its imaginary part if real part is_

u=x —3ch2 +3x2 -3y2_+1 :

Prove that F = (3} cosx+2°)i+(2ysinx—4)j+(Bxz’ +2)k isa
conservative field. Find (i) scalar potential (ii) the work done in moving

an object in this field from (0, 1,-1) to (12’—, -1, 2).

Using Laplace transformation, solve the following equation.
(D? +3D+2)y =2(t> +1+1),with y(0)=2& y'(0)=0

Find the orthogonal trajectorles of the famlly of curves

x3 y- xy =c
Find the inverse Z — transform of
1
F(z)= —
=) (z-3Xz-2)

IfROC is (i) || <2 (i) 2<|2|<3 (i) |o>3

Evaluate the following integral by using Laplace transform
Ccos4r —cos3t
jeostcost gy

!
0

Find the bilinear transformation which maps the points 2,i,— 2 onto.

points 1,i,—1 and also find the fixed points.
Find Fourier integral representation of

f)=e¥*, x<0,a>0

=e ¥ x20,a>0
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06
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06

08

06

06

08

06
08
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N.B.: (1) Question No. 1 is compulsory
(2) Attempt any four out of remaining six questions.
(3) Assume suitable data wherever required but justify the. same.
(4) Figures to the right mdlcate full marks.

1. Solve the following — ' | . -' IR : .20
(a) State the properties of positive real function. ’ '
" (b) Find poles and zeros of the lmpedance of the followmg network and plot

it on s-plane.

(c) Explain Y-parameters interms of Z-parameters. -
(d) State the properties of Hurwitz polynomial.

2. (a) The reduced incidence matrix of an oriented graph is. ., 10

0o -1 1 0 O
A= 0 0 -1 -1 -1
-1 0 0 0 1
(i) Draw the graph.
- (i) How many trees are possible for this graph ?
(iii) Write TIE set and Cut set.

(b) The switch is closed att = 0. Find value of I, di/dt, d2i/dt2 att = O+ Assume 10
initial current of inductor to be zero for circuit given below

(MVT:‘

3. (a) Find Thevenin's equivalent of circuit shown below to the left of X=X, 10
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(b) Determine the node voltage at node (1) and (2) of network shown in figure 10
below by using nodal analysis.

10

(b). Realise the function in Fl and Fll forms. | o L 10
| Y (s) = s(s+2) (s+6) '
(s+1)(s+4)(s+8)
. (a) Check the followmg polynomlals for Hurwitz. . ' A 10

(i) P(s)=s*+s%+4s2+25+3
(i) P (s) = s + 4s? + 5s + 20.
use continued fraction Expansion. .
(b) Calculate the mesh currents for the circuit shown. 10

‘-J&ux_
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(a) Find three loop currents att = 0%, , 10

(b) Test which of the following are positive functions. 10

s+2 . S2+6s+2

iy —— ii
( s +3s+2 s2+3s+5
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N.B.: (1) Question No. 1 is compulsory.
(2) Solve flve questions in total.
(38) Assume suitable data wherever required.

1. Attempt following :~ o \ 20

(@) Explain, with appropriate examples, open loop and closed loop control system.

(b) Derive the expression for peak time of second order underdamped control
system for unit step input.

(c) What are the effects of feedback on control system ?

(d) Explain the comparisons between the Time response analysis and Frequency
response analysis of control system. '

() What are the standard test inputs ? Explain each in brief.

2. (a) Explain various rules for block diagram reduction process. 5

(b) Explain the Mason's Gain formula with reference to Signal Flow Graph Technique. 5

(c) Determine the transfer function of a control system shown by following block 10
diagram. :

Cl(s)-

RG) T

3. (a) Obtain the overall transfer function of a control system shown by following Signal 10
Flow Graph. — R '

(b) Derive the output response of a second order underdamped control system for 10
unit step input. '

[ TURN OVER
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4. (a) Derive the transfer function of a DC servometor.
(b) Explain synchro as an error detector. '

5. (a) - Show the pole locations of a second order control system for various values of
damping ratio.
(b) Derive the time response of first order control system for unit step input. Show
the graph of error and output with respect to time.
(c) Draw the Bode plot of a control system shown by followmg transfer functlon—

_ 64(s+2)
Gls)= s(s +O-5)( $2+32s +64)

Derive the value of kp, k, and k, for type 0O, type 1 and type 2 control system.
What is the effect of adding zero to a control system ?
Draw the polar plot of a RC filter circuit shown below-

R |
TQMZ:
J_,, T ol

— .
Q
i

7. (a) Sketch the Root locus for a open loop transfer fundtion' of a control system—

G(s)H(s) = K
S s(s+4) (s2+4s +1OJ :
(b) Determine the stability of a system shown by following open loop transfer function
using Nyquist criterion —
(4s+1)

GEIHE) = Es e -

10
10

10

o

10

10
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N.B. : Question No. 1 is compuisory. Solve any four from rest olx

~ 1. . Answer the following questions: Each question carries 5 marks - E 20
(a) Construct Hamming code for BCD 0111. Use even parity. |
(b) Construct an EX- OR gate using universal gates. ‘

(c) Draw the circuit of 2-input TTL NAND gate.

(d) Explain with example self-complementing cddes

X

2. (a) Simplify the following 4 variable Boolean expression using Quine- | 10
McCluskey method : ’
F=2m(0,1,3,7,9,15) + d(8,11)

(b) For the expression Y = (P + Q)(Q'+R") | |
i) Convert to standard POS ' 4

ii) Reduce using K-map _ ' 4
iif) Construct circuit using NOR gates only : ' 2

3. (a) Implement the foliowing expression using IC 74138, 3:8 active low decoder
and additional gates _
F(ABCD)-—nM (0,6,7,8,12,13,14,15) . .10

(b)Find the reduced SOP form using K-map ' 5

F(A,B,C,D)=xM (0,6,7,8,12,13,14,15)
Implement using only NAND gates ‘
(c) Explain the term * noise margin” and its values for TTL and CMOS families. 5




(a)Design and explain 8 bit binary adder using IC 7483

(b) Design an clocked MN flip-flop using JK flip-flop. The function table of
MN flip-flop is as follows:
M N Qn+1
0 0 Qn’
0 1 0
1 0 1
1 1 Qn

(a) Explain' and draw MOD — 10 asynchronous counter using T- FF.
Draw output waveforms and show where glitches occur.

(b) A parking lot has 4 parking slots. A car requires 1 empty slot, a tempo
requires 2 empty adjacent parking slots and a truck requires 3 empty adjacent
parking slots. Each siot has a sensor which indicates a’'1’ when slot is full and
indicates a‘0’ when slot is empty. Generate 3 outputs: car, tempo and truck

which indicate which vehicle should be allowed to park.

'(a)Construct a ring counter using iC 74194 and draw the output waveforms.

(b) Consider the expression Y = AD’ + BD. Find out whether any hazard exits
in the hardware implementation. If yes, eliminate the hazard.

(b) Draw and explain a 9 - bit even parity checker using IC 74180

(a) Implement the function using single IC 74151 and some gates
F=2m(1,2,4,7,10,13,14) '

10
10

10

10

10
10 -

10
10
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N.B.: (1) Question No. 1 is compuisory.
(2) Answer any four out of remaining six questions.
(3) Assume any suitable data wherever required.

1. Answer the following questions :— _
(a) Compare common base, common collector and common emitter BJT amplifier. 5
(b) Derive the condition for zero temperature drift. biasing of FET, 5
(c) Draw the circuit diagram of voltage multiplier and explain its operation. 5
(d) Expiain Zener as Voltage Regulator. 5

2. (a) Draw the common emitter rx equivalent circuit of the BJT transistor with RE unbypassed 10
and drive the expression for the following .- ‘
(i) Input resistance
(iiy Output resistance
(i) Voltage gain.
(b) Derive the equations for Ay» Z;, Zy and determine A,, Z; and Z,, for a given network. 10

+20V
sscd

L_\sauc o
, , [—lE—ovo. Ipss =10ma
Vi oy . v

loou £

P=—yv

3. "(a) Draw a circuit diagram of a fullwave rectifier with C filter. Derive expression for ripple 10
factor and aiso explain the basic rectifier operation.
(b) For the given circuit find = » ' 10
(i) Determing Z;, Z5 and A, no load ' ‘ ‘
(i) A, with load L
(iii) A
o 16V

— o gur
vi 0

777

77 Ve 74

4. Design a single stage CS JFET amplifier using potential divider biasing for the following 20
specification :— ) :

Vo =2V, f_ =20 Hz, ID = 3.3 + 0.6 mA
IA, I =11,  Use BFW 11 ' :
Calculate R;, R; and V, (max) for the designed ampilifier.

5. Design a single stage GE amplifier for voltage gain AV > 170, V, = 6V rms, 20
FL = 20 Hg, Sico > 10. ) . : ‘ :
Calculate'Z;, Z, and A, for the designed circuit.

Use a suitable transistor from the data sheet.

6. (a) Explain construction, working principle and characteristic of E MOSFET. 10
(b) Compare L and C Filter. ) ‘ 5
(c) Comapre MOSFET and FET. ’ ' ' 5



7. Write a short note on the following :—

(a) Schottky diode
(b) Diode clampmg circuits : Worklng and waveforms

(¢) Temperature effects in MOSFET
(d) Transistor as a switch.

20
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