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1) Question No. 1 is compulsory,
2) Attempt any THREE of the remaining.
3) Figures to the right indicate full marks.

Q 1.A) Determine the constants a, b, ¢, d,eif |
fz) = (ax" + bx? y* + eyt +dx® 2yt i@ y- exy’ + dxy) is analytic ,.‘:"'?
B) Find half range Fourier sine series for f(x)=x2, 0<x<3. \
C) Find the directional derivative of o(x,y,2) = xy?* + yz* a&t-ﬂ;aé point (2,-1,1) in the
direction of the vectori + 2} + 2k, |

D) Evaluate [ e 27t5 cosh ¢ dt .

Q.2) A) Prove that Jz(x) = /w S cos\x,)

B)If f(z) = v + iv is analvtic and « — v :::".ﬂe:x(cosy = siny), find {(z) in terms of z,

N e L ~
C) Obtain Fourier series for f(x) = x - 5 TI<x <0
i3 .
= opx 0<x<m
2
Hence deduce that == 24 g 2
8 12 32 g

(2.3) A) Show that F = (xy + 2°)0 + x*j + 3xz%k , is a conservative field. Find its scalar
potential and efiso find the work done by the force F in moving a particle
from (‘1_:5-2.,1) to (3,1,4).
B) Shc?v;; that the set of functions {sin(Zn + Dx},n = 0,12, ... is orthogonal over

[0, /21 Hence construct orthonornal set of functions.
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2
C) Find (i) L {cot™* (s + 1)}
U (i) @
Q.4) A) Prove that [ J5(x) dx = 211(x) —J»{x) (6)
B) Find inverse Laplace of (s2+a2; = b;-) (as= b) using Convoiut??_&-gﬁéOl‘@lﬂ. (6}

C) Expand f(x) = xsinx in the interval 0 < x < 2 as a Fourter sﬁfibs.

1 3 e
Flence, deduce that Zf{’mz T T a L (8)

Q.5) A) Using Gauss Divergence theorem evaluate { f “N.Fds where F = Xi+ zj + yzk

and S isthe cube bounded by x =0, x = 1 y 0, y=lz=0,z=1 (6}

B) Prove that J5(x) = (i — *)]l(x) t-“‘-* Jo(x) (6)
C) Solve (D*3D+2)y = 2(t? +At,:,+ 1), with y(0)= 2 and y (0)= 0 {8)
by using Laplace transform.
Q.6) A) Evaluate by Green’s thearém for fc(e““xsiny dx + e *cosy dy) where Cis the
the rectangie whose xfe'i-tices are (0,0), (1, 0), (1,7 /2) and (0, /2) {6)

. . Zel P .
B) Show that under the transformation w = el real axis in the z-plane is mapped onto the
circle Jw| =:. 1' (6)

~ax

. e . e
C) Find Fourier Sine integral representation for f{(x) =

®)
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(3 Hours) | Total Marks : 80

N.B. : (1) Question No. 1 is compulsory.
(2) Attempt any three questions out of remaining five questions.
(3) Assume suitable data if required and mention the same in answer stieet.

1. Attempt any five questions ‘ ‘ 20

(a) For the circuit given below, the transistor parameters are Vp = -3.5v,
I, =18mA and A=0. Calculate V _ and Vs

=5V

N
%&‘D = 0.9 R

3
Iq = ¢ #A

W e LSV
(b) The small -signal parareters of the NMOS transistor in the source

follower circuit showr in fig. below are gm=5mA/v and ro = 100 K.().
Determine the voltage gain and output resistance.

Nt

VL' ~o

lo Kull

1]
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2

(¢) Design a diode clamper to generate a steady-State output voltage Vo
from the input voltage Vi in fig. Shown below if diode is Ideal.

AN aNo
PN I N
f l
a ‘::_r ‘ _M> *{:“
PPN ] - loV¢ - '

(d) For the circuit shown, determine R, such that the emitter current is
limited to I, =1mA, Also find I, (Given ¢ = £.9920)

: MW/ NN -y
> LE
N el
—— @ 47
Ay | s =
- ¥

(e) Describe the channel length modulation effect and define the

parameters A.
(fy Draw a neat circuit diagram of emitter follwer configuration and its

hybrid - zmodel.

(TURN OVER]
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(a) Determine the following for the network given below

Point

(i)  Av, Ai, Zi, Zo.

QP Code : 545201

3

1¢

m__j-'\k_c.ra V6 ~

ém .

= 4 F KL

%‘R(,:; 2, F KL

! ? [,

G‘\IQ

{b} Explain the working of Wein Eridge oscillator, Derive the expression for 10
frequency of oscillation and condition of oscillation.

3 (a) Draw output waveform for clipper and clamper circuits shown.

¢

. 2 RJL
L e
4 g .
N St
"v \f‘l‘i
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oV L__

N

’gf 3¢
R=ggr V°

(b) Explain construction and characteristics of n-channel Depletion MOSFET. 10
Diraw fransfer characteristics and drain charactleristics.

4 (a) Find I, and Vg, for the circuit shown in figure if =100 16
+ 16 N
+ SN
4

< oo JL.

% 2o RKue

& o Wt
4+ SN G

2.0 Rw

20 S
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5

(b} For the circuit in fig. let p =100, VA=100V, VBE (on) = 0.7V, Determine
(i) Smallsignal voltage gain
(1) Input resistance seen by the signal source
(ii) output resistance

4+ 1o
RC,::;
1o KJL
Rs = Ce. s "o
UERE (] t/ |
ONE 3 Re= ]
Voo Kue 20K .
: OB

. I 1

5. (a) For the amplifier circuit shown below
(i) Determine the values of Kp such that Vino =6V
(i) Determine the resulting value of I, and small signal voltage

gain.

Re = {o NVL
TR
o
g4l \lt)
Rl = e W

é
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6

(b) Draw circuit diagram of common source amplifier with voltage divider 10
bias with unbypassed source resistance 'Rs' using n-channel EMOSFET,
Derive expression for voltage gain, input resistance and output resistance.

6. Write short note on any four :-
(1) Energy band diagram of MOS capacitor
(ify Construction and operation of Schottky diode
(iii) Crystal Oscillator
(iv) Hybrid parameters
(v) Stability factor of biasing circuit.

10



Q.P. Code : 545401

(3 Hours ) | Total Marks : 8¢

N.B. ¢ (1) Question No. 1 is compulsory.

a)
b)
¢)

a)
b)
)
b)

a)
b)

b)
a)
)

(2) Attempt any 3 questions from Q.2 to Q.6.
(3) Figures to the right in the bracket indicate full marks.
(4) Assume suitable data if necessary.

State basic theorems of Boolean algebra. 5
Compare Mealy and Moore machine 5
Define Noise Margin, Propagation delay, Power Dissipation 5
Design a full adder using half adders and logic Gates 5

Prove that NAND and NOR Gates are universal Gates 16
Design a 2-bit comparator and implement using logic Gates 16
Design a 4 bit Binary to Grey code converter, 10

Implement the given function using single 4:1 Multiplexer and few logic 10
gates: F(A, B, C, D)= %m(0, 1,2, 4,5,6,8,9, 10, 12, 13, 15)

What is a universal shift register? Explain its various modes of operation 10
Write a VHDL program to design a 3:8 Decoder. 10

Minimize the follow:ng expression using Quine McChusky Technique 10
FIAB,CD) = % m0,1,2,3,5,7,9,11)
Convert JK FF to T IF and JK ¥F to D FF

Explain the working of 3-bit asynchronous counter with proper timing 19

diagram.
Write 2 note onn CPLDs. 19

o\






S e QemAn) D2)12)\ 20 ¢
EXTC COmes )
CTi

QP Code : 545602
(3 Hours) [ Total Marks : 80

M. B, : (1) Question No. 1 is compulsery,
(2} Attempt any three questions from the remaining five.
(3} Figures to the right indicate full marks.
(4} Use Smith chart for transmission line problem.
(5} Assume suitable data if required.

1. (a) Inthe network shown in fig, (1), find the voltages V, and V2 g\\ ’ 5

M_ s H

o .
(b) For the network shown in fig (2),(d@tcrm1m the current i{t) when the 5
switch is closed at © = 0 with fqr}a initial conditions,

: §
(¢} Find {h@ }'i tice equivalent of symmetric ﬂmiletwark shown in figure (3), 5
«f@ﬂs .
L fas e N T
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2 QP Code : 545602

(dy Define the following parameters of transmission line. 5
(i} Input tmpedance
(i) Characteristics impedance
(iil) VSWR
(iv) Reflection coefficient
(v) Transmission coefficient

2. (a) In the network shown in fig, (4) the switch closes at t = 0. The capmgjifér 16

has no initial charge. Find V(1) and i(t).

s T CUR R SRR

(b) Determine the transmission para;@gﬁérs of the network shown in fig (3) 1
Nev
using the concept of inter oom@é’ctmn of two port network.

e (A g T o (\:\) g H R LT
NG, o o SRS 1.y & 1 A S 2

iR e '7’ Y ; I+

FTURN OVER
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3. {(a) For the nefwork shown in fig (6), calculate the maximum power that 1{
may be dissipated in the Ioad resistor R, .

(o) A load impedance Z; = (30 -+ j60)2 is c(mneded o a S50L% 19
transmission line of 2 cm Eength and operated at 2* {}H/ Using Smith
Chart, find the imput impedance of transmission line under the
agsumption that phase velocity is 50% of spg’v?ﬂ of light.

ey

\l:,\’-.-'-'
4. (a) An impedance is given by- Ry 16
? i s
3(3“ +1) 7 +3) 20

Z(g) = . Oy
( +2) (s* + 4) ;\,—
Realise the network in Foste; \‘md( auer-1 form

(b} In the coupled circuit of ﬁguu, (7), find the input impedance as well 10
as the net inductance. t);

|

ST
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5. (&) Find the open circuit impedance parametess of the circuit shown in fig. 18 n
(8). Also find the Y parameters. ‘ _

Dl ;.

{by Y State properties of LC driving point impedance functions.
prop gp ped
(i1) Test whether the polynomial is Hurwitz 5%
P(s) =g + 286 + 28% + s + 4s + 8s ‘j?;%q + 4
6. (a) A co-axial line has the following par%fnétcrs 10
R = 6 {/m ((\}‘*
L= 52 % 1078 H/m Y

[
Y
G =6 % 10°% mho/m N

194

o

(23]

e 2,036 x 10719 F/m \\«
f=1GHz e

Z, = (100 -+ j 100)Q &

Compute the f"oli(m&{iﬁé parameter using formulaes
(1) Charam@ﬁ?sﬁics impedance
(ii) Pmpg,%{ﬁian constant
(iii) Reflection coefficient at the load

(iv} &_l;r?a.nsr.ltussmn coefficient at the load
e
R
-,_Q_)‘.
v
N

[ TURN OVER




5 QP Code : 545602

(b) In the network shown in fig (9), the switch is closed at ¢ = 0. Find the
current i (t) and i,(t) when initial current through the inductor is zero
and initial voltage is 4 volt,

™.
{\9’
o
Q\(b
C-?b
IS
A
<
§
o
RNe
pyel
o
)
qf\\/
o
N
A

10
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NB. ¢ (1) Attempt four questions, question no 1 is compulsory. \
(2} Assume suitable data where ever required. o
(3} Answers to the questions should be grouped together.
{4) Figure to the right of question indicates full marks.
1. Attempt any four ; 26

(a) Significance of three and half digit display
(b) Define accuracy, precision and sensitivity with suttable £X
(¢} EBxplain working of strain gauge and its application in log vﬂ measurement
(d) List various sensors for pressure and temperature aioui) w1th their ranges
(e) A galvanometer, with a 1 mA full scale duﬂeuﬁ&n and an internal

resistance of 500£2, is to be used as voltmeter, \‘f“md gseries resistance
for Iv and 10 v ranges.

.
LA

2. (a) Draw and explain working of capacitive tnm%‘iuu,r for level measurement. 19
(b) Draw neat block diagram of CRO and exﬁlam ity functioning, comment 1¢

on role of sweep in CRO. ©
~ -
3. (a) Draw and explain R-2R ladder nc’iwwrk DAC for 3 bits mnput taking suitable 10
examplie. \ h
(b)) Explain Kelvin's double bzsdg@ and its application in very low resistance 14
measurement,

4. (a) 'Exphm ‘%AR OR Flashtype ADC with the help of block diagram ¢ 19

(b) Explain LVDT dnci‘.ucime its application in displacement measurement. 16
5. (a) DExplain Hetrodyne type waves analyser and its applications, 10
(b} Discuss T}RO with the help of block diagram along with various modes 16
oi‘opuaifwn also explain its applications.
6. €a) Dra *‘ami discuss Hey Bridge and its apphcation for measurement of 190
mzh dlance,
{t) I‘}aotlm, power and energy and explam working of ap energy meter., 16







