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])msnon No. 1 is compulsory. .
-0t any THREE of the remaining. |
s 1o the right indicate full marks.

Determine the constants a, b, ¢, d, e if
fiz) = (ax* + bx? y* + cy* +dx2-2y2)+ i(4x® y- exy’ + 4xy) is analytic, (5)

2 Find half range Fourier sine series for f(x) = x?

, 0<x<3. (5)
" Find the directional derivative of @(x,y,z) = xy? + yz3 at the point (2,-1,1) in the
@irection of the vectori + 2j + 2k. 5)

: fom e ?'tScosht dt. ()

e 2 sinx X
L2 [EEE o v
that ]% (x) — ( — — cosx ) (6)
y=u +ivisanalviicand u — v = ¢*(cosy — siny), find f(z) in terms of z. (6)
ir: Fourier series for f(x) = x + g -mT<x<0
= %—x O<x<m
R | T 7
D that—8-=-1-z-+;+§-;+.... - (8)

F= (2axy 4 2z%)i + x%j + 3xz%k , is a conservative field. Find its scalar

a0 2lso find the work done by the force F in moving a particle

Yo (3,1,4). (6)
e set of functions {sin(2n + 1)x},n = 0,1,2, ... is orthogonal over

5. = | Hesce construct orthonormal set of functions. (6)
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i
C) Find (i) L' {cot™1(s + 1)}
(i) L’ (52+85+25) @
- 211(1')
Q.4) A) Prove that [ J3(x) dx = —J5(x) (6)

)
(s2+a?)(s2+b?)

B) Find inverse Laplace of (a# b) using Convolution theorem.  (6)

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

1

Hence, deduce that X5 —> =1

& lw

8)

) Using Gauss Divergence theorem evaluate | fs N.Fds where F =x% + zj + yzk

and Sisihecube bounded by x=0,x=1.y=0,y=1,z=0,z=1 (6)

4 2
Prove that J3(X) = (1 = ;;)11(76) + = Jo(x) 6)
3 Solve (D*+3D+2)y = 2(t2 + t + 1), with y(0)= 2 and y'(0)= 0 8)
o using Laplace transform
by Green’s theorem for [ (e ™*siny dx + e "*cosy dy) where C is the
e whose vertices are (0.0), (7, 0), (m,n/2) and (0, m/2) (6)

i Z~i .. .
under the transformation w = -z--;-i:, real axis in the z-plane is mapped onto the

=1 (6)

Sine integral representation for f(X) = i—;— 8)

. S, CEF) CE8
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(3 Hours)

. = (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 sheet,

any five questions

For the circuit given below, the transistor parameters are Vp- -3 Sv,
Iss =18mA and A=0. Calculate Vs and VY oogi b

. 20
=)

N \sV

R> = a.g kw2

wl

IQ = @ ™mA

—

Nz — s

The small -signal parameters of the NMOS transistor in the source

~ follower circuit showﬁin fig. below are gm=5mA/v and ro = 100 KQ.
Determine the voltage gain and output resistance.

-

RN | N

Vi : Ne

lo Kw

]

N [TURN OVER]
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(c) 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 L No
i 3o N
+ 20N

\r

~
-

~1oV!
~ 20 V1 lo

(d) For the circuit shown, determine R, such that the emitter current is
limited to I, =1mA, Also find I, (Given g= 0.9920)

| — W
Sre
i::- © 4 g
Y . e —

-

(e) Describe the channel length modulation effect and define the
parameters A.

(f) Draw a neat circuit diagram of emitter follwer configuration and its
hybrid - 7t model.

[TURN OVER]
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2 (a) Determine the following for the network given below 10
(i) - Q- Point . '
(i)  Av, Ai, Zi, Zo.

"\k.c.: \6 \I

gﬂ_i - Rq, =, 2.'?' KW
. -rq-f‘}(uz‘ ’C-ﬂ—- '\IO
L hée = 200 = B

Vi ' .
éﬂa‘:—-ﬂ RE| = 100 2
22

NRE2 = _]_
lr2 K2 T Ce

—_

Explain the working of Wein Bridge oscillator. Derive the expression for

10

- frequency of oscillation and condition of oscillation.
Draw output waveform for clipper and clamper circuits shown. 10

! ;
& -
: 2 RuL
N .
. NN
33N ,‘ +

1 3¢
i Vo
4N

- I 3
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R=sS¢R

~laV TV

(b) Explain construction and characteristics of n-channel Depletion MOSFET.

10
Draw transfer characteristics and drain characteristics.
4 (a) Find ICQ and Vero for the circuit shown in figure if =100 10
+16N
4SSV
T Saoo JL
X »
13,408
6 0 K\R.. !L
+ < '\[ N .
20 Kw
200 JL
- SN
[TURN OVER]




QP Code : 545201

5

(b) For the circuit in fig. let =100, VA=100V, VBE (on) = 0.7V. Determine 10
(i) Smallsignal voltage gain

(ii) Input resistance seen by the signal source

(iii) output resistance

~ RE-:; —L
) oo Ky . 20Ku2 e
A L, 1
= - el | -
0 4]
For the amplifier circuit shown below 10

(i) Determine the values of Xp such that Vin =6V
(i) Determine the resulting value of I, and small signal voltage

gain.
1
+ SN
RKe = o RV
Ce; ' 2.8
fe ) [€ L
I j =
o
RG= ' No
Vi lod KL J. i
Iof; RL=1oxu

o]

-SN
ﬂTP:—Z.V N=0

“l

] [TURN OVER]
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(b) Draw circuit diagram of common source amplifier with voltage divider
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 :-
(i) Energy band diagram of MOS capacitor
(i) Construction and operation of Schottky diode
(iii) Crystal Oscillator
(iv) Hybrid parameters
(v) Stability factor of biasing circuit.
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Q.P. Code : 545401
9 (3 Hours ) [ Total Marks : 80
N.B. : (1) Question No. 1 is compulsory.
(2) Attempt any 3 questions from Q.2 to Q.6.
0 (3) Figures to the right in the bracket indicate full marks.

(4) Assume suitable data if necessary.

1. a) State basic theorems of Boolean algebra. 5
b) Compare Mealy and Moore machine 5
¢) Define Noise Margin, Propagation delay, Power Diss:pation 5
d) Design a full adder using half adders and logic Gates 5

2. a) Prove that NAND and NOR Gates are univeisal Gates 10
b) Design a 2-bit comparator and implement using logic Gates 10
3. a) Design a4 bit Binary to Grey code converter. 10

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

4. a) Whatis auniversal shift regisier? Explain its various modes of operation 10

b) Write a VHDL program to design a 3:8 Decoder. 10

5. a) Minimize the following expression using Quine McClusky Technique 10
F(A,B,C,D) = £ mi{0,1,2,3,5,7,9,11)

b) Convert JK FF t¢ T FF and JK FF to D FF 10

6. a) Explain the working of 3-bif asynchronous counter with proper timing 10
diagram.
b) Write 2 note on CPLDs. 10

e
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(3 Hours) [ Total Marks : 80

N.B.: (1) Question No. 1 is compulsory. g
- (2) Attempt any three questions from the remaining five. L :
; (3) Figures to the right indicate full marks. £
(4) Use Smith chart for transmission line problem.

(5) Assume suitable data if required.

I. (a) In the network shown in fig. (1), find the voltages V, and V,. Y -]

v, ?’*3"13 E'E V.
a j e
e, m«-mw—-f m j{ ?}m}t_m . P- im} nyf;k 1"’“’“
3 L TSR - _

4 ik O 8
A=Se A é\‘ ﬁ** ?ﬂ’ e A
;

o : s e e SR A

Tﬁ‘\

{b) For the ‘network shown in fig (2), _clf*tcrmme the current i(t) when the 5
switch is closed at t = 0 with zero ‘initial conditions.

Find the Iaftlce equivalent of symmetric n—network shown in figure (3) 5

" 3‘_ C.l-' e .?e w»wxg"ww.ﬂw&,,ﬁ,?’Wy-‘?‘?ﬁ,ﬁa‘?’iw-.‘..W.‘,‘ R -WW'{E;“MW““@ “Em
‘ 1 5% i b |
Y ;L
3 A% o ) .-
e o ] o |
g F
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(d) Define the following parameters of transmission line. .-
(i) Input impedance ~
(1) Characteristics impedance
(ii1f) VSWR
(iv) Reflection coefficient
(v) Transmission coefficient

2. (a) In the network shown in fig. (4) the switch closes at t = 0. The capacifor 10

has no initial charge. Find V(t) and i(t). LA v E R
:\-\ 2
o \! > - Aaaana A —AANAMA N -
' { Bt & B8 K378 Y — T w WWVEFY = V. i
| gk-t. | 4kee 4004) |
i 71 Cf ! S A
i + |
=T L K —_—r
' 3 : 3 A .
Inyei d Ll, f i LO"
¥ t f
| 1 - i
. i K

(b) Determine the transmission parameters of the network shown in fig (5) 10
using the concept of inter connection of two port network.

G FITEL s =d JOTIT VL B IPIIL — -
= SR | N F o IH

y |

— I

= 1 (s |

z L |

- i ] t !
Rhe= ' Y o . o

PR
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5 3. (a) For the network shown in fig (6), calculate the maximum power that 10
may be dissipated in the load resistor R, .
2 ~ -: T D s f Wt A
\ | ] . GO T
P t.‘: i < b :L A w = 1
(4 \ = = < b
X = A A e F
- L!*-‘ £ e ( AN 'l‘,:n- “, N d
) = ’ i oy =
| S E—
hIE
(b) A load impedance Z, = (30 + j60)Q is connected to a S0Q 10
transmission line of 2 cm length and operated at 2 (Hz. Using Smith |
Chart, find the imput impedance of transmission line under the [
assumption that phase velocity is 50% of speed of light. {
(a) An impedance is given by- - 10 P
OB+ (57 +3) ' f
' s(s? +2) (s +4) ' g
Realise the network in Foster-! and Cauer-I form

(b) In the coupled circuit of figure (7), find the input impedance as well 10
as the net inductance.

' §
p— i
_ej K=05 ‘}
ST e ’
: it A bz
Lo m:g‘ o5 H
L
B e |
9 Gt ) [ TURN OVER




4 QP Code : 545602
5. (a) Find the open circuit impedance parameters of the circuit shown in fig. 10
(8). Also find the Y parameters. ’ ‘
i fi li f~ 2~ ’“g
i 5 o ?’ ;r - A - AV e
Yol 74 “\»ﬁ” e & P
1 Py <
6} R i" B £o g ; m———— E i s
- o8
(b) (i) State properties of LC driving point impedance functions. 5
(11) Test whether the polynomial is Hurwitz 5
P(s) =s” + 25% + 28° + s* + 45 + 8s% + 85 + 4
6. (a) A co-axial line has the following parameters 10

R=6Q/m

L=52x10%H/m

G =6 x 1073 mho/m

C =2.136 x 107!° F/m

f=1GHz

Z, = (100 +j 100)Q ;

Compute the following parameter using formulaes

(i) Characteristics impedance

(ii) Propagation constant
(iii) Reflection coefficient At the load
(iv) Transmission coefficient at the load

[ TURN OVER
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®) In the network shown in fig (9), the switch is closed at t = 0. Find the

current i,(t) and i,(t) when initial current through the inductor is zero
and initial voltage is 4 volt.

' § Y
«:'V& O—— Nk —
..1_ 7]%

10
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Q.P. Code : 545500

(3 Hours) [ Total Marks

(1) Attempt four questions, question no 1 is compulsory.
(2) Assume suitable data where ever required.

(3) Answers to the questions should be grouped together.
(4) Figure to the right of question indicates full marks.

Attempt any four :
(a) Significance of three and half digit display

) Define accuracy, precision and sensitivity with suitable example
) Explain working of strain gauge and its application in load measurement
) List various sensors for pressure and temperature along with their ranges

(e) A galvanometer, with a 1 rnA full scale deflection and an internal

resistance of 500Q, is to be used as voltmeter, find series resistance
for Iv and 10 v ranges.

Draw and explain working of capacitive transducer for level measurement.
Draw neat block diagram of CRO and explain its functioning, comment
on role of sweep in CRO. %

Draw and explain R-2R ladder network DAC for 3 bits input taking suitable
example. '

Explain Kelvin's double bridgc and its application in very low resistance
measurement. o | o

Explain SAR OR Flash type ADC with the help of block diagram and
comment on its speed.
Explain LVDT and define its application in displacement measurement,

; . -
Explain Hetrodyne type waves analyser and its applications.
Discuss DSO with the help of block diagram along with various modes
of operation also explain its applications. |

Draw and discuss Hey Bridge and its application for measurement of
mmductance.
Dz=fine power and energy and explain working of an energy meter.

-
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