Paper / Subject Code: 51222 / Electronics Devices and Cir cuits

Time: 3 hour Max. Marks: 80

Q1 is compulsory. Attempt any three from Q2 to Q6.

Q1. Solve any Four 5 marks each

Explain working principle of Zener diode justify the same with
characteristics and applications.

b) Explain the difference between BJT and FET.
C) Classify power amplifiers and compare them in brief.
d) Explain the concept of DC load line, Q point and region of operation of BJT
with suitable diagram.
e) Define parameters of differential amplifier.
Q2. 10 marks each

Determine the following for the network given below Fig. 1
Voltage gain, Current gain, input impedance and output impedance
J —eoNCC = |6V

HFRZS R, ReS 21K
T
A \,\"“L“* i
22« 24, Ra; S0 Begpe
Re, S1AX= ¢F
1
Fig. 1 3

With neat diagram derive the efficiency of transformer coupled class —A
power amplifier? State its uses.

Q3

A Explain construction and working of n-channel E-MOSFET 5 marks
B What is thermal runaway and how it can be avoided? 5 marks
-~ Calculate low cutoff frequencies due to coupling and bypass capacitors of
the circuit given in fig. 2 10 marks
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Paper / Subject Code: 51222 / Electronics Devices and Cir cuits

Q4. (20 Marks)

Q5

A

38853
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Fig. 2
Solve any Two 05 marks each

State and explain Miller’s Theorem.

Draw and explain operation of Depletion type MOSFET

Differentiate Small Signal Amplifier and Large Signal Amplifier

Solve any One 10 marks each

Draw circuit diagram of Class B Push Pull Power amplifier and explain its
working. Find its maximum efficiency and maximum power dissipation in
each transistor. What is crossover distortion? How can it be overcome?

Explain high frequency response of CS (E-MOSFET) amplifier.

Design a voltage divider bias circuit to operate at the given conditions.
Calculate the stability factors S(lco), S(VBe), S(B). Refer Fig. 3 10 Marks

Ve =20V
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Paper / Subject Code: 51222 / Electronics Devices and Cir cuits

B Determine the input impedance, output impedance, voltage gain and

current gain for the given circuit. Refer fig. 4 10 Marks

g Mee=16v i
Ec
Ri daok . 2:2¢. 0.
____I e__.— — l)’Jc»
Ca
1k 7 BT210, Tp=oc~
R JONF /‘
s 20.2F.n 0F2 p. s120-0 PL? Lok.n
VA Fa " :]1"_ ce
€1 5580.0"|" 2CMF
- '
Fig. 4
Q6 Write a short note on  (Any Four) 05 marks each (20 Marks)

a) Draw transfer characteristics and define JFET parameters from the same.
b) High Frequency model of BJT CE configuration.
C) Stability factor of various biasing techniques of BJT
d) Why should be Rc as large as possible in design of CE amplifier?
e) Transfer characteristics of P channel JFET
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Paper / Subject Code: 51225/ Electronics I nstrumentation and Control System

Time: 3 Hours Marks: 80

1) Question No. 1 is compulsory.
(2)  Attempt any three questions from the remaining five questions.
3) Assume suitable data if needed.

Q1. Attempt any four 20
a. Explain various criteria for selecting a transducer for an application.
b. What is a compensator? State its types and explain any one in detail.

. Given the transfer function T(s) = Ziazo130 find the damping factor and
natural frequency of the system. Find the response of the system when a unit step
is applied.

d. Draw Schering bridge circuit and derive formula for unknown parameters.

e. What is the correlation between time domain and frequency domain
characteristics?

f. Explain the use of Nyquist stability criterion.

Q2 Answer the following 20

a. Using Routh’s stability criterion, comment on the stability of the given system,
having the characteristic equation s®+2s°+8s*+125>+20s°+165+16=0.

b. Using block diagram reduction techniques, find closed loop transfer function C(s)/R(s) :

Q3 Answer the following 20

a. What is the use of Kelvin’s double bridge? Explain Kelvin’s double bridge with a
neat diagram.

b. Explain various types of errors in the measurement system.

Q4. Answer the following 20

a. For a unity feedback system having open loop transfer function

_ 20(s+4) . .
G(s) = oY find steady state error and error constants for applied step,
ramp and parabolic inputs.

b. : i — k
For the given unity feedback system G(s)H(s) = NV Sketch the root
locus and comment on the system stability.
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Paper / Subject Code: 51225/ Electronics I nstrumentation and Control System

Q5.

Q6.

39407

Answer the following 20

Draw Bode plot for a unity feedback control system with open loop transfer

function G(s) = 5(0_27555_51-;(1254_1). Also find gain margin and phase margin.

_ A
(s+2)(s+4)

Sketch polar plot of G(s) =

Answer the following 20
Obtain transfer function Vc(s)/V(s) of the following system :

R,

R
A A V(s) AAA Ve ()

- Vi s
Ws) a_D Ls Cs

{(5) I+(5) ..__/

Obtain transfer function C(s)/ R(s) of the system using signal flow graph :

A

Rix) © — Cls)
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Paper / Subject Code: 51221/ Engineering Mathematics-111

Time: 3 hour Max. Marks: 80

Note: 1) Question 1 is compulsory.

2) Attempt any 3 questions from Question 2 to Question 6
3) Figures to the right indicate full marks.

Q1  Attempt All questions
A 1 0 0
IfA=|2 3 0]then find the eigen values of A~! + A?
1 4 2
B Find Laplace transform of f (t) = t{\/l + sint}
Find the Fourier Series for f(x) = x? , where x € (—m, )
D Prove that f(z) = logz is analytic, also find its derivative.
Q2
A Using Green'’s theorem in a plane to evaluate
gﬁc (x? —y?)dx + (x + y)dy and C is the triangle with vertices (0, 0),
(1,1)and (2, 1)
B Find the Eigen values and Eigen vectors of the matrix
-2 2 =3
A=|2 1 —6]
-1 =2 0
C Show that the function u = sinx coshy + 2cosx sinhy + x? - y? + 4xy
satisfies Laplace’s equation, also find analytic function.
Q3
A IfF = (y? —z% + 3yz — 2x)1 + (3xz + 2xy)j + (Bxy — 2xz + 22)k
show that F is irrotational and solenoidal.
B Ifv=e*siny ,prove thatvisaharmonic function. Also find the
corresponding harmonic conjugate.
C Prove that the matrix A is diagonalisable, also find diagonal form and
transforming matrix.
-9 4 4
A=[-8 3 4
-16 8 7
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Paper / Subject Code: 51221 / Engineering Mathematics-111

Q4
A Using Stokes theorem to evaluate [. F - d7
Where F = x%i —xyj and C isthe square in the plane z = 0and
boundedby x=0, y=0, x=a and y=a
B (0]
cosat—cos bt
Evaluate 0 " dt, using Laplace transforms
© Using Convolution th f'dL_l[ $ ]
t t
sing Convolution theorem fin 2+1) (5214)
Q5
A Find L {fotu sindu du }
B Consider the vector field F on R3 defined by
IT:(x, v,z) =y i+ (zcos(yz) +x)j+ (ycos(yz)) k
Show that F is conservative and find its scalar potential.
C Find the Fourier Series for f(x) in (—m, r)where
f(x)=x+§ -m <x <0
=>-x 0<xs<m
1 1 1
Hence deduce that YT +3—2 + =z + o
Q6
4 Obtain Fourier series expansion of f(x) =4 —x? in(-2,2)
B Verify Cayley-Hamilton theorem for the matrix A and hence find A1
1 2 =2
and A* where A=|-1 3 0 ]
0 -2 1
C s+a
. : -1 sta
i) Find L {10g< s+b>}
if)  FindL7! { & }
s“+2s+5
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Paper / Subject Code: 51224 / Network Theory

[Time: 3 Hours] [Marks:80]
Please Check whether you have got right question paper
N.B.: 1. Question one is Compulsory.

2. Answer any three questions from the remaining five.

3. Assume suitable data if required.

1. (a) Currents I; and I, entering at port 1 and port 2 respectively of a two-port network
are given by the following equations. 5.
I, = 0.5V; — 0.2V,
L =-02V,+V,
Find Y, Z and ABCD parameters for the network.
(b) Test whether the following function is Hurwitz or not. 5.
S5+ 3s*+3s3+4s2+s+1

(c) Find poles and zeros of the impedance of the network shown in Fig. 1 and plot them

on s-plane. 5.
1 F
o—|
< = 1
{ 1 e
Z(5) —» § 20 % > H
o
Fig. 1
(d) For the network of Fig. 2, find the current through the 8 Q resistor. 5.
N gl Iy
E— S
10 Q T4 6Q
194 v - 94 l
AAAN LA A Yy
AR ’_'n"‘_‘»‘_"
= 80
0V 7 A 1
I I, ] 051, 52 V
Fig. 2
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Paper / Subject Code: 51224 / Network Theory

2. (a) For the network shown in Fig. 3, write down the tieset matrix and obtain the network

equilibrium equation in matrix form using KVL. Calculate the loop currents and branch
currents.

10.
!
5 10
mﬁwfﬁ\“‘f
20 20

14
MWy

Fig. 3

(b) In the network shown in Fig. 4, the switch is changed from the position 1 to the

position 2 at t = 0, steady condition having reached before switching. Find the values
, 2i
of i, 7, %att =0+,

10.
11 / 200
/%LC ATAVAY
20\
40V — L /—\\
= ] —__1uF
X 1H / :
3 it <
Fig. 4
3. (@) Find the current I,, in Fig. 5 10.
e 402 _~ 101, BQ
—— AN} — ;--—ﬂmj
120V = “l 12 A - 40V
Fig. 5
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Paper / Subject Code: 51224 / Network Theory

(b) Find the network function ;—2 for the network shown in Fig. 6 10.
1
fia 2Q L
~+ AN - b

Fig. 6
4. (a) Find Z and h-parameters for the network shown in Fig. 7 10.
4]
l; 2Q /+_‘\ 2Q L
+ R B 2 L +
v, D §211 ) §211C Vs
; Iy l
o o
Fig. 7
(b) Realise the RC impedance in Cauer | and Foster | forms 10.
s+4
Z(s) =
(s) (s+2)(s+6)
5. (a) Find the voltage across the 5 Q resistor in Fig. 8 using mesh analysis. 10.
k=08
a BSQ &~ TN j0Q %
DA P00
P 3Q
- |
' jaq b
Fig. 8
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Paper / Subject Code: 51224 / Network Theory

(b) For the network shown in Fig. 9, find the current i(t) when the switch is changed

from position 1to2att =0

5.
40 Q 1 60 Q
—AM—0 | — A\~
N
29 —
. B 1 \
500V - /\ | S 04H
<\\ /} 10/ i) @ =P
Fig. 9
(c) Realise the network having impedance function 5
2(s) s2+2s+10
S) =
s(s+5)

6. (a) Two identical sections of the network shown in Fig. 10 are connected in cascade.

Obtain the transmission parameters of the overall connection. 10.

I, 2Q 20 I;

Fig. 10

(b) The graph of a network is shown in Fig. 11. Write the (a) incidence matrix (b)
tieset matrix.

5.
(2)
10— > —#3
AN (5) _—
~ : 2 P > "
(1™ v »
N | (6) / 13)
Y
4
Fig. 11
2
(c) Test whether F(s) = :3:415 is positive real function 5.
R R R 2 S S S S S T e S e o o
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Paper / Subject Code: 51223/ Digital System Design

TIME: 3 Hours Maximum Marks: 80
NB:
1) Question no. 1 is compulsory.
2) Out of remaining questions, attempt any 3 questions.
3) In all 4 questions to be attempted.
4) All questions carry equal marks.
5) Answer to each new question to be started on a fresh page.
6) Figure in brackets on the right hand side indicate full marks for a question.
7) Illustrate answer with neat diagrams wherever necessary.
Q.1 a) Subtract (15)10 from (25)10 using two’s complement method. [5]
b) Explain the basic laws of Boolean Algebra. [5]
c) Compare SRAM and DRAM. [5]
d) Compare Combinational circuit and Sequential circuit. [5]
Q.2 a) Design a Full Adder and Implement using NAND gates only. [10]
b) What is race around condition and explain method to avoid it. [10]
Q.3 a) Minimize the following function using K Map and Implement using [10]
NAND  Gates.
F(A, B,C,D)=Y m(0,1,3,7.8,9,11,15)
b) Develop a mod 6 Synchronous Counter using T F/Fs which counts in the [10]
sequence 0-1-2-3-4-5-0. Take care of lockout condition.
Q.4 a) Minimize the following expression using Quine McClusky Technique [10]
F(A,B,C,D) =Y(0,1,2,3,7,8,9,10,11,13,15)
b) Converti) Dto T flip flop [10]
i) JKto T flip flop
Q.5 a) Implement a 4 bit Binary to Gray Code converter using PROM. [10]
b) Sketch and explain the working of a 4-bit Asynchronous down counter [10]
using JK flip flop. Sketch each output with reference to clock.
Q.6 a) Draw and explain the working of a 4-bit Ring counter with timing diagram.  [10]
b) Write VHDL program to build a 4:1 Multiplexer. [10]
*kkkhkkkkikkhkkikkhkkik
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