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N.B. (1) Question No.:1 and 2 is Compulsory.
(2) Attempt any three questions from the remaining Five questions.
(3) Figures to the right indicate full marks. |
(4) Assume suitable data whenever necessory but justify the same.

1. A full wave rectifier using a centre tapped transformer with two diodes gives: 20
output voltage of 250 V to a resistive load, the current being 75+25mA. If the ripple
factor is 0.001, calculate the specification of the devices and components requu'ed 1f
the filter used are — :

i) L section (LC) filter, ii) 7 Fxltcr and iii) C filter. Draw complete circuit dxagrams
each case. :

2. a) Design a Single stage RC coupléd amplifier using FET BFW-11 biased to provide 15
3.5 mA to achieve voltage gain of 10, lower cutoff frequency of 20 Hz and to provide

Vo=2.5V. , _
b) For the designed amplifier find Av, Ri, Ro. " 05
3. a) Determine the values of the biasing components for a CE configuration if 10

Vee=12V, V=6 V, Rc= 1K, Vgg=0.6 V, hpe=180 for the followmg circuits-

@) Fixed bias without Rg. ’

(i)  Voltage divider biasing with Vgg=1 V.

b) Determine Q Point and draw the dc load line for the followmg cxrcmt : 10

10

b) Fora CE amplifier derive the expressions for Av, Al, Zi and Zo. 10
' ' [TURN OVER
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. 5. a) For the following circuit determme d c. output voltage, r1pple factor and npple 10
at the output. Assume diodes to be ideal.

—>Tdc=|ogm# .

t1

et

- ﬁ_omm-‘

—a Vo

=
b) ‘What are the causes of instab'ility.df operating point of a BJT _amplifier? Derive the 10
expression for stability factor Sco for voltage divider bias circuit. :

6. a) For the amplifier shown in following figure, determine- 10
1.Gm, rd. 2. Zi, Zo, Av values in each case for both with and without rd.

%93‘QJ(-—vva
- v (omtl \uF
vo‘____\q FEUMe, K—o-mﬁ\o 'Prf\/q'
Cwf N | _G&g-—é 4V
| | | - dIpq = 2:95MA
Vet oero=38V
Yos= 2045

b) For the following. c1rcu1t determme IDQ and verify 1f the FET will operate, 10

in pmch-off region. _ o t\VWpp=24V
: A : ‘Rp=9lon—

m:qmﬁr

7. Write short notes on any-three of the followings- 20
i) Power Mosfet- Characteristics, ratings and application.
ii) Schottkey diode- Characteristics, ratings and application.
' 1if) UJT- Characteristics, ratings and application.
iv). IGBT- Characteristics, ratings and application.
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N."B. (i) Questlon No.lis. oompulsory
(ii) - Answer any four out of the remaining six questions
(iii)  Figures to the right 1nd1cate full marks

1 (A) State the First Shifting theorem of Laplace Transforms Find the Laplace Transform of

t* sin at. _ : o v [5]
T : | o
- (B) Find the Fourier series of f (x)=T§- —-Z-,. x€(~m, 7). [5]
(C) Obtain the inverse Z-transform of 8% (5] -
o (2z- l)(4z 3V '
o) Solve by the Gauss-Jordan method:
5x+2y+z =29 v |
2x—y+10z = 44 L ‘
2 (A) Obtain the Fourier series of f(x)= 7r-2-x’ x € (0,27). Deduce that
AL SN S R . 7]
4 3 5 7 - : :
. ) 2 —
(B) Find the inverse Laplace Transforms of (i) _2_2_s__1___ (ii) [1 J—J M
(s* +D(s* +4) |

1+i -1 +'1] unitary? (6]

© Deﬁne a unitary matrix. Is4 =
2 1+i 1-7



3 (A) State the convolution theorem for Z-transforms. Use the_t_heorem to find Z(h(k))
where h(k) is the convolution of f(k)= 3*, k>0and f,(k) = &4, k20 [7]
(B) Given the Laplace Transform of f(¢), write the formula for L(f"(f)) where f"(f)is

the nth order derivative of f@). If L{tsinawt)= (—ziisz? ,'evaluate
. : s'+o _

L{ot cos ot +sin o) | | [N
! <1 L
(C) Express the function f(x) ={0 || x|| ) as a Fourier integral. Hence evaluate
. xb - /
j-sm AcosAx  dA. o : ‘ [ 6]
; A v . R

-4 (A)State the Second Shifting theorem of Laplace transforms. Fmd the Laplace transform-

of (i) (¢=12u(r-1) (i) e u(t- -2) where _ :

u(t —a) ={0 » - <4 is the Unit Step function. o ' ¥4
, t2a ' ‘ : _
(B) Show that every square matrix can be expressed as a sum of a Hermitian matrix and a
1 =20 | |

skew- Hermitian matrix. Express A=| 2 0 5 as a sum of a Herthitian matrix and a

' -3 3 4 '

skew- Hermitian matrix. ‘ (73
(C) Obtain the-complex form of the Foutier series of f(x)=cosaxin (~r,7) where & is not |
an integer. . i ' [6]

[ TURN OVER



Con. 3540-RK~-1296-11. 2

5(A) (i) Find A and y ‘such that the. system of: equatlons

x+2y+dz = 1
x+2ly+z = pu _
Ax+2y+z = 1 .

has (i) no solution (ii) unique solution (iiii) infinite number of solutions
(ii)  Find non-singular matrices P and Q such that

1 1 2 )
4=|12 3 |isinnormal form o (71
o -1 -1
(B) Find the half-range sine series of f(x)=/kx-x%in (0, I). Hence deduce that
z_ 1,1 1,
32 3 5 7T
(C) Solve using Laplace transform: _
gz—z+2j"+5x e’ sint, x(O) -0, x(O) 1 6]

7

6 (A) Obtain the Fourier series of

» i 4
x, 0<x<5 ,
f(x)= '

R 4
T-X, —<x<nm

‘Hence ﬁnd Z (2n I [7]
. n=l

sin mx
1+x?

~ (C) State the convolutlon theorem for i inverse Laplace transforms Apply the theorem to

vevaluate L"( 2) | PR ' (6]

(7]

(B) Fifd the Fourier sine transform of e“" Hence evaluate J'

(s? +a)

7 (A) Solve the followmg system of equatlons by the Gauss-Seidel method (correctto 3 -
decimal places). Start with the initial values: x = y=z=1.
x+2y+z = 0

Ix4y—z = 0 | ' 7]
x—y+4z = 3
(B) Find the Z transforms of (i) 4"5(n 1) and (i) u(n—1) where
Ln=0 " o Lnz20 :
o(n)= d ‘ 7
() {O otherwise an (n) {0 otherwise 71
(C) Show that the set of functions {sinflf,sin‘ i"—;ﬁ, i 5—7”-‘., } is orthogonal in the interval

[O;I]. Construct the corresponding orthonormal set. ' o 6]
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Note:- (1) Question No 1 is compulsory.
(2) Out of remaining Six, solve any Four questions.

(3) Each Question carries 20 marks and each sub-Question ( a,b )carries 10 marks.
(4) assume suitable data if required.

Que (1) (a) Perform the following operations:
(M 101111 x 101+1
d  (5A)ux (5B)y
(IlT)  Convert (43), in to Hexa-decimal number system.

(IV)  Find (18 —34),, using 2’s complement number system.
(V)  Convert (9CD )y in to decimal number system.

(b) Draw Standard TTL inverter, discuss its operation and draw its transfer
characteristic.

Que (2) (a) (i) Explain weighted and non-weighted codes with examples.
(ii) Using NOR gates draw Inverter, AND, OR gates.

(b) For the following function find the reduced Boolean equation using Quine
McClusky method;

F (A,B,C,D) = Ym (3,4,9,13,14,15) + ¥d (5,7)

Que (3) (a) For the following function implement the logic circuit using (i) only NAND
gates, (ii) only NOR gates;

F(A,B,C,D)=¥m(1,3,4,6,9.11,12,14) + 3d (2,5,8,15)
(b) Explain following characteristics of logic families with examples;

(i) Figure of merit (ii) Fan out (iii) Voltage parameters
(iv)speed (v) Noise margin.

Que (4) (2) Draw JKMS flip flop using gates and explain its operation.
(b) Do the following conversion of flip flops;
@O IJKMS toD (ii))SRto T

Que (5) (a) Implement 16:1 multiplexer using 4:1 multiplexers only and explain its
operation.

(b) Design 1:4 de-multiplexer with active high outputs and expiain its operation.

Que (6) (a) Design Mod 6 up synchronous counter using JKMS flip flops.
(b) Draw a state diagram of sequence detector to detect a non overlapping

sequence ----1101---- and write its state table. Find the equivalent states if
they are present.

Que (7) Write short notes on any 2
(i) FPGA  (ii) PLA  (iii) Full Subtractor.
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N.B.: (1) Questioh No. 1 is compulsory.
(2) Attempt any four questions from remaining six questions.

1. Attempt any four questions :— . - 20
(a) Explain important characteristics to a Transducers.
(b) Define term Telemetry. Explain any Telemetry system using suitable diagram.
(c) What is Z-axis intensity control ?
(d) What are the advantages of computer based DAS ?
(e) State advantages of Electronic Voltmeters over conventional type Analog
Voltmeter.

(f) State important specifications of Spectrum Analyzer.

2. (a) With the help of neat diagram explain principle of dual slope integration DVM 10
and its operation. Also state its advantages and disadvantages.
(b) Digital frequency counter used for ratio measurement for frequencies such as 10
f, = 1 MHz and f, = 200 kHz. Calculate % error in measurement. Suggest suitable
solution for improving accuracy of measurement by 10 times.

3. (a) With the help of diagram explain construction and operation of LVDT. What are 10
diffrent performance characteristics of LVDT ? '
(b) Draw the block diagram of a general purpose CRO. Explain the functions of 10
various blocks. o o

4. (a) Explain Flash ADC. State its advantages and disadvahtages. | 10
(b) Estimate the Bandwidth of CRO if a signal of 12 MS rise time is observed as 10
the signal with 15 MS rise time.

5. (a) Explain Universal Counter with neat block diagram. Explain the applications of 10
Universal Counter. v : _

(b) A platinum resistance thermometer has a resistance of 150 Q at 0 °C. 10
What is the resistance when temperature is 200 °C ? When the thermometer
has a resistance of 400 ©, what is the value of temperature ? The resistance
temperature coefficient of platinum is 0-0039/°C.

6. (a) Explain the Digital Storage Oscilloscope. Also explain various modes of operations 10

of DSO.
(b) Explain Pulse Amplitude Modulation:in detail. , 10
7. Write short notes on (any three) :~ 20

(a) Significance of 3%z and 4% digit in DVM.
(b) Capacitive Transducers

(c) True RMS Meter

(d) Network Analyzer.

oo e e e e e e e de Ko de
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(1) Question No. 1 is compulsory.
(2) Attempt any four questions from remaining six questlons
(3) Assume suitable data if necessary and state it clearly.

1. (a) Write the V-I relationship and their p- domam equuvalent for resistor;inductorand 5
capacitor. , R ’
(b) The reduced incident matrix of an oriented graph is— . » ) 5
0-1 1 0 07 .
A=| 0 0 -1 -1 -1 |
-1 0 0 0 1
. Draw the graph. How many tress are possnble for thls graph ? erte the tie-set
“and cut-set matrix. ' ‘ :
(c) State and explain properties of Hurw:tz polynomual 5
(d) Write short note on interconnection on 2- -port N/w. -5
2. (a) Usmg super-posmon theorem, find the currentI o 10
xo'.[.a |
i o4 A0V
190N T |
(b) Find the current through 10 2 resistor. L _ _— _ 10

OS2
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(a) For the circuit shown, find the value of resnstance FlL for maximum power and |
calculate the maximum power : :

<

>5,§L

158

2

Ko

Al

100

eLn

10
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R 4. (a) Inthe given network, the sw1tch is open at t = 0 solve forv, a0 W t_t‘= O*. 10

S - vL't)

ek

AME

The switch in the network shown below is closed att = O Determme the vtg 10

y across the capacitor.
@ o
! k—_——M,M— 1
"‘ 2F Ne
1051 e
I
- o
5. (a) Test whether— : 10
| 25 + 252 3s + 2
| F(s) = >
s +1
Is positive real function ?
(b) Realize Foster forms of L.C ‘impedence circuit. 10
s2+1) (s2+3
F Z(S) - ( ) ( )
s(s? +2)
6. (a) Find the current I, using Mesh analysis‘.} | 10
e o ' '
22 VA SL
0
- 282

-
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- (b) Test whether the followmg polynomlal are HurW|tz o
(i) s®+2s%+4s®+652+25+5 '
(ii) 2s6 + 85 + 13s4 + 6s3 + 5632 + 25s +25.

7. (a) Write short notes on (any two) -
(i) Positive Real Functions. '
(i) . Time domain response of R-L.-C series ckt.
(iii) Time domain analysis using laplace transform.

'-(b) Find the open-ckt impedencé parameters for the n/w shown :

il

Cu.)_

oo

10

10



