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(3 Hours) [Total Marks : 100

N.B.: (1) Question No.1is compulsory.
(2) Solve any four questions out of the remaining from Question Nos. 20 7.

a0 D a
1. (a) ProvethatJ' et é"t‘ tdt:i-logS. 20
0]

(b) Isthe matrix orthogonal ? If not then can it be converted to an orthogonal matrix - -
-8 1 4
A= 4 4 7
1 -8 4

(¢) Obtain the compiex form of Fourier series for f(x) = e?*in (-1 /)
(d) Find the z-transform of f(k) = a*, k > 0.

2. (a) Findthe Fourier sine transform of f(x) if f(x)=sinkx, O<x<a 6
= , X>a
(b) Find the Matrix A if— 5
[2 114[-3 2 :il;z 4
13 2| 5 -3| | a -1
(c) (D?-3D+2)y=4¢e? withy(0) =~ 3, y'(0) =5 solve using Laplace transform. 8
3. (a) Reduce the matrix to normal form and find its rank :— 5
12 3 -1 - !
i 112 -4
3 1 38 -2,
6 3 0 -7]
(b) Findthe inverse Laplace transform of— 5
M 8—23 - e 3s
24 8s+25 (i1 (s+4)3
(c) IHfx)=nx0<x<1 } with Period 2. 8
=n(2-X)1<x<?2

Find the Fourier series expansion.

4. (a) Show thatthe set of functions sin[ g’; J,sin{ 3;;‘ ] sin(ég_] ..... is orthogonal 6
over (0, /).

(b) Iff(k) = 4*U(K), g(k) = 5%¥U(k), then find the z-transform of f(k) « g(k). 6

(c) Solve the following equations by Gauss-Seidel Method. 8

28x +4y—-z=32,2x+ 17y + 4z = 35,
X + 3y + 10z = 24.
[TURN OVER
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5.

(a)

(b)

(a)

Obtain Fourier series for—

f(x):)(+—g-, ~t<Xx<0

T
=5 —X 0<x<m and

2 _ 1 1 1
hence deduce that, 55 - 3 + = o
State Convolution theorem and hence find the inverse Laplace transform of the

funciton using the same :(—
(s +3)2

(E At T
(% +6s+ 5)

For what value of A the equations 3x -2y + Az=1,2Xx+y+2=2, x+2y—-Az=—1
will have no unigque solution ? Will the equations have any solution for this value of & ?

Show that every square matrix A can be uniquely expressed as P + iQ when P
and Q are Hermitian matrices.

dl"l

If L(f(t)) = f(s), then prove that L(t"f(t)) = (- 1)" ey

f(s), hence, find Laplace

transform of f(t) = t cos?t.

Obtain the half range sine series for f(x) when f(x) = x 0<x< 15—

[v &}
hence, find the sum of Z %4'
2n -1

Find the Fourier transform of—
fx)= (1-x?), Ixl<!|

_ _ f2 SCOSS — Sins |
= 0 , IxlI>l, thenf(s)=-2 —F—{ ~ J

z
Find the inverse z transform of F(z) = T;:——1)(z_—_2')_" zl

> 2.

Find the non-singular matrices P and Q such that—

12 3 2]
2 35 f
13 4 5]

A:

is reduced to normal form. Also find its rank.
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N.B.: (1) Question No.1is compulsory.

(2) Attempt any four questions from remaining questions.
(3) All questions carry equal marks.

Calculate (-6),, — (=2),, using 2's complement method.

What is difference between combinational circuits and sequential circuits ?
Explain in brief ‘state tables’ and 'state graphs’.
What are salient features of CMOS logic family ?

oo o

Design a mod 6 ripple counter using T type flip-flop. Draw the circuit designed 12
and output waveforms.

What is FPGA ? What are its salient features ? 8

Design a full adder using 2 half adders. Explain its working. 10

Minimizey = Zm (1, 5, 7, 9, 11, 13, 15) and realise using universal gates. 10

Minimize the following function using Quine McCluskey method : 12
f(A,B,C,D)=nm(2,7,8,9, 10, 12)

Design a full adder using two 4:1 mux. 8

Convert (0-42),, into binary. 4
Solve 111110-1 + 0101. 4
4
8

Convert (11011), into gray code.
List various characteristics of digital ICs and explain their significance in brief.

Design a 4 bit universal shift register and explain its working. 12
Implement the following boolean expression using 8:1 mux 8

{(A,B,C,D) = ABD + ABC + BCD + ACD.

Design a 3 bit up/down ripple counter. 10
What is half subtractor ? Explain its working. 10
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N.B. : (1) Question Nos. 1 and 2 are compulsory.
(2) Out of remaining questions attempt any three questions.
(3) In all five questions to be attempted.
(4) Figures to the right indicate:full marks.

. a. Design single stage R-C coupled CE audio frequency amplifier employing (15]
BC147B BIJT to satisfy the following requirements.
|Av|{> 100, Sjco=< 10, Load resistor RL = 10KQ and Output voltage Vo=3volts.

b. For the designed amplifier in part (a) determine; expected voltage gain, input [05]
impedance, output impedance and current supplied by source voltage Vec
{Use complete h-model for part (a) and (b)}

2, a. Design single stage R-C coupled CS audio frequency amplifier employing JFET [12]
BFW-11 to satisfy the following requirements. .
| Av |2 10, Vgso=0.3Vp, RL = 120 KQ, Vpp= 20 volts and Output peak voltage
Vo =4.5volts. “

b. For the above designed circuit with source resistor ‘Rs’ unbypassed determine; [08])
voltage gain, input impedance, output impedance and output voltage for input
voltage of 20Vpp.

3, a. For the circuit shown in Fig A. determine the following :
i. Voltage at collector terminal VC - [02]
1. Voltage at base terminal VB [02]
iii. Stability Sico [02]
iv. Voltage gain ' [04)

[ L=
Re &

o=
1 vo
CCoq_
CC|
vin —f} }/ﬁ =45
Re
Fig. A — VEE=-9vVv

[ TURN OVER
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b, For the network of Fig B. with RD = 2k2, RS = 0.68KQ and Vgpg = 20volts
determine the following

. lboand Vasg (03]

i, Vs and Vo [03]

iii. Vgand Vs [02]

iv. Ipqg if Rgis bypassed by capacitor Csg , (02]
vDD

IDSS = 4.5 mA

r% Vp=-5y
2

Fig.B

4, Compare the following (Any four) [5x4]
i Output characteristic of common emitter (CE) and common source (CS)
amplificr
i. BJT series and BJT shunt voltage regulator
iii. D-MOSFET and E-MOSFET
iv. SCR and TRIAC
v. LCand C-L-C filter

5. a. Design a full wave rectifier dc supply using centre tapped transformer with two (12]
diodes to give dc output voltage at 300 volts to a variable resistive load. The load
current expected is 75 £ 25 mA with ripple factor not to exceed 0.07. Use C-L-C
filter. :
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b. For the network of Fig C with RD=2KQ, RG=10MQ, and VDD=12volts.
Determine the following :
1. IDQ
ii. Vpsq
vDhD

1.

RG an ID {on) =6 mA
|<— VGS{onj=8YVv
" ——ouo1 VGS({th)=3v

e e
-

FigC
6. a. Describe the operation of BJT series regulator and derive an expression for line
regulation(Sv) and load regulation (Ro)

b. Explain with the help of a circuit diagram the working of a UJT relaxation
oscillator.

7, Explain the following (Any four)
i. Self thermal stability of JFET
i, Utility of h-parameter
iti. Graphical determination of FET parameters
iv. Features of IGBT
v. BIJT as a switch
vi. Power MOSFET

(04]
(04]

12y

(08]

[Sx4]
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N.B. :(1) Question No. 1 is compulsory.
(2) Attempt any four questions from the remaining six questions.

1. Attempt any fourquestions :— 20

(a) Why delay line is used in the vertical section of the
oscilloscope?

(b) What is universal counter?

(c) Explain capacitive sensors.

(d) Explain various sources of error in measurement system.

(e) Explain the significance of 3% and 4 digit displays.
2. (a) Explain the elements of a digital FFT analyzer with a suitable

block diagram. 10
(b) What is the basic principle of ADC ? Explain the operation of
successive approximation type of ADC. 10

3. (a) Explain the principle of working of LVDT. How do stray magnetic
fields effect the performance and how it can be protected? 10
(b) Draw and explain the block diagram of a general purpose CRO.
10

4. (a) Derive an expression for vertical deflection of electron beam in
CRT. 10
What is the minimum distance that will allow full deflection of 4cm

at oscilloscopescreen with deflection factor of 100V/cm and with

accelerating potential of 2k.

(b) Explain PAM telemetry system. 10
5. (a) With a block diagram explain the elements of Network analyzer
with its applications.

(b) Draw and explain the block diagram of DSO. Describe the various
modes of operation.

6. (a) Explain the need of data transmission and telemetry. What are
the differentmodulation methods used in RF telemetry systems?

(b) Write a note on Automatic test equipment. A coil with resistance
of 5Q is directly connected to test terminals of Q-meter, for a 130 PF
capacitance of a tuning capacitor, resonance is obtained at
oscillator frequency of TMHz. Calculate % error introduced in calculated

value -of Q by 0-01Q insertion resistance.

7. (a) Draw and explain true RNS voltmeter with thermocuple. Why
there is error in reading a voltmeter calibrated to read RMS values when it
is used to read signals other than sine wave.

(b) Explain briefly the different pulse modulation techniques. 10
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N.B. : (1) Question No. 1 is compulsory and solve any four from remaining questions

2to 7.
(2) In all five questions to be attempted.
(3) Figures to the right indicate full marks.
(4) Assume suitable data if any.

1. (a) How many trees are possible for the graph given below -

A ) B

@) “)
c

(b) By mesh analysis determine the current through 2 Q resistor.

5V 2N

V; rz—_n_/ " <:f> 4 Vs

(c) Find the condition of reciprocity for Z-Parameters.
(d) Find |, in the circuit shown in the Figure if the dependent voltage source is
(i) 2V, (ii) 1-5Vv,.

[ TURN OVER
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2. (a) Find the current through 5Q resistor.

L ey
_JSJL. o J5n

3. (a) Inthe network, the switch is changed from position 1 to the position 2 at t =0,
steady condition having reached before switching. Find the values of

di d4i
i, —and — att=0%
gt 2N gz att=0

20V ) [+ tH
‘l’ 2.0 Z()

(b) In the network, the switch is opened att = 0. Find i(t).

t=0 lO-n—

36V

10

10

10
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4. (a) Forthe network, write down the tieset matrix and obtain the network equilibrium
equation in Matrix form using KVL.
Calculate loop currents.

gV

(b) Determine the Y and Z-parameters for the given network.

)L

I_' 054 e _
..:‘_ .
v, - P2y, 058 Yo
Ji 4” -

5. (a) Synthesize the following function .—
7(s) = 6(s+2)(s+4)
(s) = s(s+3)
Use Foster-1l Method.
(b) A driving point R-L admittance function is given by—

s’+6s+8
YalS) = Fids+3
Realize the given function as R-L form using Cauer |
(c) Synthesize the following Yy, (s) using Cauer-II term—

- Yo (6) = (s+1)(s+4) .

s(3s-+-4)

[ TURN OVER
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10
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6. (a) Find the currentiin the network shown in figure, using superposition theorem.

& (1) 8A
240 )
@)

oV

(b) (i) Check the given palynomial for Hurwitz or not—
P(s) = s°+ 8s% + 2483 + 2832 + 235 + 6

5(s+1 )2
s2425%+25+40

(ii) Test whether F(s) = is positive real function.

—

7. (a) Find the current in 10Q resistor of the network, using Thevenin's theorem.
jon 10Vz
[_—_Mw——-@
-’-
- Vx £ 51 10A
joo VT -

(b) Determine the hybrid parameter of the network.

1, |-+ 2 R V'3

10

10

10

10



