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N.S. (1) Question NO.1 is compulsory.
(2) Attempt any four questions from remaining six questions.
(3) Assume suitable data if required and state it clearly.

1. Answer the following questions (any four) :-
(a) Explain capture effect in FM receivers.
(b) How does non-linear mixing differ from linear summing?
(c) What are the errors in Delta Modulation?
(d) AM is a waste of power and bandwidth. Justify the statement.
(e) Consider the analog signal-

x(t) = 3 cos 507tt + 10 sin 300 7tt + cos 100 7tt
What will be the Nyquist rate and Sampling rate of the signal.

20

2. (a) Explain the Block diagram of rCM with function of each block. What is the 10
bandwidth required for rCM.
If a voice signal is sampled at Nyquist rate and each sample is quantized
into one of 256 levels, determine the output rate of rCM signal.

(b) Draw the block diagram with sketches of waveforms at each stage for an 10
ISB transmitter operating at 22.275 MHz without pilot carrier and with two
side bands of 3 KHz each.

3. (a) Derive the expression for mathematical representation of FM.
(b) Distinguish between High Level Modulation and Low Level Modulation.
(c) A mixer stage has a Noise figure of 20 dB and this is preceded by an

amplifier with a Noise figure of 9 dB and an available power gain of 15 dB.
Calculate overall Noise figure referred to the input.

8
6

6

4. (a) Draw the block diagram of Armstrong Frequency Modulation system and 10
explain its working. Illustrate the principle of operation with the help of
suitable vector diagrams.

(b) For an AM broadcast band superhetrodyne receiver with RF and IF frequencies 6
. of 600 KHz and 455 KHz respectively, Determine-

(i) Local oscillator frequency
(ii) Image frequency
(iii) Image frequency rejection ratio for a preselector e of 100.

(c) Explain FM noise triangle.
4
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5. (a) State and prove..samplingtheorem for a lowpass band limitedsignal. Explain 10
aliasing error.

(b) How does a digital system regenerate a signal after noise has corrupted it 6
with no degradaion in SNR ?

(c) Derive an expression for noise voltage.

6. (a) What are the limitaitons of TRF receivers and how are they overcome using
other receivers?

(b) How is PPM generated and demodulated?
(c) An AM transmitter supplies a 110 kW of carrier power to 50 n. load. It

operates at a carrier frequency of 1.2 MHz and is 80% modulated by 3 KHz
sinewave. for this system-

(i) Sketch the frequency spectrum.
(ii) Find average power in dB.
(iii) Peak and RMS values of signal.

7. (a) Write short notes on any two of the following :-
(i) Automatic Gain Control
(ii) Noise in Communication Systems
(iii) Quantization Error

(b) The centre frequency of an LC oscillator to which a capacitor reactance
FET modulator is connected is 70 MHz, The FET has a gm which varies
linearly from 1 ms to 2 ms and a bias capcitor whose reactance is 10 times
the resistance of the bias resistor. If the fixed tuning capacitance across
the oscillator coil is 25 pf, calculate the maximum frequency deviation
produced.

4

8

6
6

12 .
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N.S. : (1) Question NO.1 is compulsory. ,

(2) Attempt any four questions out of remaining six questions.
(3) Assume suitable data ifrequired.

1. (a) Explain the following term in relation to PLL :-
(i) Lock range

(ii) Capture range.
(b) Explain switch Debouncing with circuit diagram.
(c) Explain following term with reference to DAC.

(i) Linearity
(ii) Resolution
(iii) Accurancy.

(d) Compare active filter and passive filter.

5

5
5

5

2. (a) Obtain the transfer function for KRC low pass filter and draw the circuit. 10
Calculate the component value if fo = 2 kHz. and Q = 4.

(b) Explain VCO IC 566 and its features. 10
~---,

3. (a) ExplainMonostablemultivibrator using IC 555 with the internalcircuit diagram 10
of IC 555, draw the wave form. Calculate the value of Rand C for pulse
width of 20 ms.

(b) What are the performance parameters of DAC. Explain anyone technique 10
of DAC.

4. (a) What is Instrumentationamplifier,explain it with three opamp, and write down 10
advantages and disadvantages of it.

(b) Explain opamp as voltage to current converter and mention the application 10
of V-I converter.

,-....

5. (a) Design a Moore machine for overlap sequence detector for the string" 1110"..10
The output must be '1' when the input matches this string -

(i) Draw the state diagram
(ii) Write its transition and output table
(iii) Draw its Logic diagram.

(b) Draw and explain the block diagram of FPGA. 10

6. (a) Write VHDL code for a four bit up counter. 8
(b) A fundamental-mode circuit is to have two inputs and a single output, which 12

becomes '1' only upon the ocurrance of the last in the following sequence
of input combination, otherwise z = o.

x1 x2 : 0 0 0 1 1 1 1 0
Construct primitive flow table.

7. Write short notes (any three) :-
(a) Structural Modelling
(b) Races and Cycles
(c) Compare Static and Dynamic RAM
(d) Log Amplifier.

20

I
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Question NO.1 is c.ompulsory.
Solve any four questions from remaining.
Ass~me suitable additional data whenever necessary.
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1. Design the two stage R-C coupled CS amplifier to meet the. following specifications.

I Av I ~ 1000, SICO~ 10, FL < 20 Hz, Vcc = 12 V
Find Vo rms, Rin, Ro.
Given: hie = 2.7KQ, hoe = 18 ~U, hfe = 200, hre = 1'.5 X 10-4. Draw the diagram with
designed values.

20

2. (a) Vc.t '=-+ 10 V
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(i) Determine total low frequency response I.e. low frequency due to input RC
circuit, bypass RC circuit, output RC ciurcuit.

(ii) Determine total high frequency response.
(iii) Determine bandwidth of circuit.

(b) (i) Determine bandwidth of two stage amplifier in which each stage has lower critical
frequency of 300 Hz and upper critical frequency of 1000 KHz.

(ii) Why coupling capacitor of an amplifier do not have significant effect on gain at
high signal frequencies?

5

5
2
4

4

"3. (a)
(b)
(c)

Prove that for Wien-bridge oscillator, gain of feedback loop is 1/3.
Derive the formula for resonant frequency for Wien-bridge oscillator.
Find single ended output voltage Vo for the following circuit.

er I:LV

10
5
5
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4. (a) Explain with block diagram different topologies of negative feedback amplifier. What 10
is improvementin Av, Ai? . .. .

(b) Determine value of Rf necessary for the following circuitto operate as an oscillator. 10
Determine frequency of oscillation.

Rj
o,oH-lP 0-0r..tlf O.or-ut::

rprp- --.

VtJ

101<

5. (a) Design large signal class B power amplifier to provide 8 W output to the 4 Q load. 10
(b) How does following parameters change due to negative feedback? Gain selectivity, 10

bandwith extention, noise sensitivity, nonlinear distortion, impedance level, circuit
gain, stability. ~

6. (a) State the type of feedback used in following diagram. Calculate voltage gain for 10
the same. What will be voltage gain without feedback?

h. = 1K Q, hf = 100
18 8

gf, OA.

~'1,t\ F

\J~

tomV
,vo)

12..V

3 . .3~ .l'l.

VtJ

~ TO ..!L
'"

-
(b) Explain working of monostable multivibrator created by modifying Schmitt trigger. 10

. Draw the waveforms of input trigger pulse, capacitor voltage and output pulse.

7. (a) Explain working of transformerless push-pull amplifier.
(b) (i) Draw the diagram of Darlington pair. Explain working.

(ii) Briefly explain selection criteria of heat sink for large signal amplifier.

10
5
5



Transistor type

2N 3055
ECN 055
ECN 149
ECN 100
BC147A
2N 525(PNP )
BC147B

Transistor type

BC 147A
2N 525 (PNP)
BC 147B
ECN 100
ECN 149
ECN 055
2N 3055

N-Channel JFET

BFW II-JFET MUTUAL CHARACTER/STICS

U)

Type

2N3822

BFW 11 (typical)

.",
, /

.

o
"0
3
-;I"

TIc,.)
c,.)

!!!.c,.)
DATA SHEET a;.I:Io

I

Derare
°;1>

Z
Pdmax /cmax V (aal) VC.O VCEO VCER VCEX V.EO D.C. current gain Small Signal h" V.E 0,. above I

CE . c,.)
@ 25°C. @ 25°C volts volts (Sus) (Sus) volts volts TJ max max. °C/W 25°C .1:10, CDWatts Amps d.c. d.c. volts d.c. volts d.c. d.c. d.c. °C min typo max. min. typo max. W/oC c,.)I

.....
70 90 7 200 20 50 70 15 50 120 1.8 1.5 0.7 ?
55 60 5 200 25 50 100 25 75 125 1.5 3.5 0.4
- - 8 150 30 50 110 33 60 115 1.2 4.0 0.3
65 - 6 200 50 90 280 50 90 280 0.9 35 0.05
50 - 6 125 115 180 220 125 220 260 0.9
- - - 100 35 - 65 - 45 - -
50 - 6 125 200 290 450 240 330 500 0.9

115.5 15.0 1.1 100 60
50.0 5.0 1.0 60 50
30.0 4.0 1.0 50 40

5.0 0.7 0.6 70 60
0.25 0.1 0.25 50 45

0.225 0.5 0.25 85 30
0.25 0.1 0.25 50 45

hie hoe hre 8ja

2.7 K a 18j.1'0 1.5 x 10-4 0.4°C/mw
1.4 K a 25j.1 '0 3.2 x 10-4 -

4.5 Ka 30j.1 '0 2 x 10-4 0.4°C/mw
500 a
250 a
100 a
25 a

-Vas volts 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.6 2.0 2.4 2.5 3.0 3.5 4.0
IDSmax. mA 10 9.0 8.3 7.6 6.8 6.1 5.4 4.2 3.1 2.2 2.0 1.1 0.5 0.0

IDS typo mA 7.0 6.0 5.4 4.6 4.0 3.3 2.7 1.7 0.8 0.2 0.0 0.0 0.0 0.0
IDSmin. mA 4.0 3.0 2.2 1.6 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Vos max. Voa max. Vas max. P4 max. T. max. loss g..o -V.. Volts rd Derate 8.I J'"
Volts Volts Volts @25°C (typical) above 25°C

50 50 50 300 mW 175°C 2 mA 3000 j.1'0 6 50 Kil 2 mwrc 0.59°C/mW

30 30 30 300 mW 200°C 7 mA 5600 j.1'0 2.5 50 Ka -- 0.59° C/mW
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1. (a) What is the relation between electric potential and electric field intensity? What do you (03+01)
understandby"conservativefield"?

(b) What is scalar and vector magnetic potential? Givetheir expression and significance along (03+02)
with their units:

(e) What is the discrepancy in Ampere's Law? Howwas it removed by Maxwell? (02+03)

(d) State Gauss's law for electrostatic fields. Using Gauss's law, derive expression for intensity (02+04)

due toan infinite line charge.

2. (a) Developan expressionfor Edue to a uniformchargedensity Pson an infinitesheet. (08)

(b) Acurrent filament of 5 amp in y-directlon Is parallel to the y-axis at x=2, z=-2. Find Hat the

origin.

(06)

(c) Deriveexpression for the potential energy stored In a static electric field. (06)

3 (a) Auniform line charge with PI =50pC I m liesalongthe x-axis.What fluxper unit

length '¥ IL, crosses the portion of the z=-3m plane bounded by y =:1:2m?

(08)

(b) . Currentsinthe innerandouterconductorsoffigure(1)are uniformlydistributedover
cross.,.sectlon.Radius of inner conductor is 'a' and the outer radii are 'b' and 'e'

respectively. Find Beverywhere due to the cable:-

(12)

I I,

[TURN OVER



i "'~U;ii,,,'-...

Con. 3817-AN-:3490-10. 2

4. (a) Ifthe zeropotentialreference isat r=10m, and a pointchargeQ=0.5nCis at the origin,
findthe potentialsat r=5m,and r=15m.Atwhat radiusisthe potentialthe same in
magnitudeas that at r=5m but oppositeinsign?

5. (a)

6. (a)

7.

(b) Verify Stoke's theorem for portion of a sphere r =4, 0 ~ B ~ O.17r,O ~ t/J~ O.31f;

Ii = 6rsin t/J~+18rsin ecost/J~.

In cylindricalcoordinates, p=5mm and p=25mm have voltages of zero and Vo

respectively. If E=-8.28 }J KV1m at p=15 mm, find

outer conductorusinglaplace's equation.

Voand the <:harge density on the

(b) State and explain Faraday-Lenz's law. Obtain point form and integral form of Maxwell's

equation for induced motional and transformer emf.

Derivegeneral wave equations for °E~andH-fields. Givesolution to the wave equation

in perfect dielectric for a wave travelling in z~direction,which has only x-component of
E-field.

(b) Auniform plane waves propagates In a medium with t:r = 4,0"= Q,Pr= 1.TheE-field
has only x-component which is sinusoidal with a frequency of 100 MHzand has

maximum value of 0.1 mV/m at t=O,z=l/B. Findinstantaneous expression for E(z,t)and
H{z,t).Alsofind the location where Exis positive maximum at t= 10 ns.

Writeshort notes on anvtwo:-

a) BoundaryconditionsinElectrostaticsand Magnetostatics

b) Method of images

C) Maxwell'sequationsfor steadyand time varyingfields.

(06+02) .

(06+O6)

(06+04)

(04+03+0:

(10)

(06+02+02

(20)
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N.B. (1) Question No.1 is compulsory.
(2) Attempt any four questions out of the remaining six questions.
(3) Figures to the right indicate full marks.

...

1. (a)

. The matrix A is given by A =[ ~

8 =A2 + 2A + I -- 6A-1

(b) ,::Evaluate f .d~ . where C is X2+ 2y2 = 16 and define simple po;e.
CSIn Z

2

3

0

-3

]~2 Find the eigen value of 8 where

5

5

.".

(c) Find fhe work done in moving~ particle once round the ellipse ~:- + y: = 1 in

the plane Z =0 in the force field given by
F = (3x-- 2y) i + (2x + 3y) j + y2k

(d) Prove that 4Jn" (x) = In 2(X)- 2Jn(x) + In + 2(x), .t

5

5

. {2 (2
2. (a) Prove that J,1/2(X)=V~sin(x). Hence prove that J-1/2(X)=V~cos(x)

(b) Show that the map of real axis of the Z-plane is a circle under the transformation
2

w = :. Draw the figure.Z+I

6

7.

....... (c) If A =
[

3/2
1/2

1/2

]
determine A10 and 4A.

3/2
7

3. (a) Find the eigen values and eigen vectors of a matrix A =[ i

1

2

2 i 1

6

(b) Evaluate the line integral J(3x2ydx + 2y3XdY) where Cis the circle X2+ y2 = 1,
c

counter clockwise from (1, 0) to (-1,0). ..

(c) If F = (2Y~."T3Z2 -- X2) i + (2Z2 + 3X2-- y2) j + (2X2 + 3y2 - Z2) K and Shis)he
surface enclosed by X2+ y2 -- 2ax + az =0 and Z ~ 0, using Stoke's theorem

evaluate ff(vx F).ds
s .

7

7

[TURN OVER
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4. (a) Find the bilinear transformation which maps the points z =00, i, 0 onto the point
0, i, 00. Also find fixed points.

e2z.dz
(b) Evaluate f "" 4 where C "is the (i) circle I z ~ 11 = 3(ii) circle I zl = 0 .5

c (z+1)
(c) Find the rank and signature of the real quadratic form -

2xf + ~ - 3~ - 8X2X3 =4X1x3 -12x1x2

and reduce it to normal form through congruent transformations.

6

7

7

5. (a) Using Green's theorem evaluate 1=§ [ (xy + y2)dx + ~dy ] where C is the closed
" c

curve of the region bounded by y =x and y =X2.

6 sin(2x)
(b) If f(z) =u + iv is analytic and u + v = 2 2 "" . Find f(z)

eY + e-- Y-'-2 cos(2x)

z2 -1
(c) Obtain Laurent's series for f(z) = 2 around z =1z + 5z + 6

6

7
.:;/

7

6. (a) Prove that d~[XJnJn+d=x[J~-J~+1]
6

21t sin29 d9

(c) Evaluate f 5 - 4 cos0
7

3
(1

.
)

" 3
(1

.
)" x +1 -y -I

7. (a) If f(z) = 2 2 when z * 0
"" x +y

=0 when z =0
then prove that (i) C - R equations are satisfied at origin But

(ii) f'(O) does not exist.

[

1 0 0

]
(b) A = 1 0" 1 find A50

0 1 0. "

(c) IfF =2x2yi- y2j + 4XZ2k and S is the closed surface in the first octant bounded
by the cylinder y2 + Z2 =9 and x =2 then using Gauss divergence theorem

evaluate If N.F ds .
s

6

"7

7

[0
c

-b](b) Showthat the matrixA= ... -
0 satisfies Cayley-Hamilton Theorem 7

-a

where a, b, c are positive real nos.
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1. (a) Verify Cayley-Hamilton thm for the matrix 5

[

2 1 O

J

A= ° 1 °
1 1 2

(b) State and prove Cauchy's Integral formula. 5 .

(c) Find the directional derivative of $ = x2 + y2 + z2 in the direction line given by 5

x . Y z .
3 = 4 = 5 at the pOint (1, 2, 3).

z+i

(d) Evaluate J (z)2 dz along the line x =2y.
0

5

.

J
z+ 6

2. (a) Evaluate.. 2 dz, where C is -z - 4c

(i) The circle IzI = 1 (ii) The circle Iz - 21 = 1

(iii) The cirqle Iz + 21 = 1 by Cauchy's integral formula.

6

(b) Find the eigen values and eigen vectors of - 6

[

1 1 1

J

121

323

(c) Verify Green's thm in the plane for (x2 - y)dx + (2y2 + x)dy around the boundary 8
of the region d~fined by y = x2 and y = 4.



3. (a) Show that the following matrix is Derogatory - 6

l

1 0 0

]
A = 1 -1 0

1 0 -1

(b) Define (i) Singular Point

(ii) Isolated Singular Point

(iii) Essential Singular Point

with one example.

(c) Show that the vector function F = (x2- yz)i + (y2- zx)j + (z2- xy)K is irrotational.

Find scalar potential ~such that F = V~.

6

8

[TURN OVER
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4. (a) Integrate the function f(z) =x2 + ixyfrom A(1, 1) to B(2, 4) along the curve x = t 6
and y =t2. .

(b) VerifyStoke's thmfor vector field F = 4xz i - y2j + yzk over the area in the plane 6
z =0 bounded by x =0, y =0 and x2 + y2 =1.

(c) Reducethe quadraticformq =2X~+ 9X~ + 6X; + 8x1x2+ 8x2x3 + 6X3x1to real 8
canonical form and find it's rank, index and signature.

B . 2

J (
32

) (
.. 2 2

)
1t

5. (a) Prove that. 2xy - Y cosx dx + 1- 2yslnx + 3x y dy =4 along arc 6
A .

2x =1ty2from A(O, 0) to B(~, 1).

(b) Showthat the followingmatrixis diagonalisablefindthe Transformingmatrixand 6
Diagonal matrix.

[..

8

.

-6 2

j
-6 7-4

2 -4 3

1

(c) Expand fez)= (z + 1)(z + 3)

(i) I z 1 < 1

(iii) 1 z I > 3

in a Laurent's serries valid for the region - 8

(ii) l<lzl < 3

(iv) 0 < Iz + 11 < 2

6. (a) If a is a constant vector and r = xi + yj + zk and I r I = r prove that - 6

(

a x r
)

a 3(a . r) -"Vx-=--+ r
r3 r3 r5

..

J
z2

(b) Use Cauchy's Residue thmto evaluate . 2 dz where c is I z I = 3
c (z - 1) (z + 2)

6

(c) Find eA,A1°,4A if A =
[

% ~

j~%

8

IAI



7. (a) (i) If A is an eigen value of a non-singular matrix A, prove that I~ I is an eigen 3

value of adj A. .

(ii) Prove that characteristic roots of unitary matrix are of unit modulus. 3

(b) Find the acute angle between the surfaces xy2z = 3x + z2, 3x2 - y2 + 2z = 1 at 6
the point (1, -2, 1)

(c) Evaluate

00

(i)
J

x2

(
2 2 . dx

-00 x + a ) (x2+ b2) a > 0, b > 0

4

27t

(ii)
J

cos2e de
5 + 4cose

0

4
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N.S. (1) Question NO.1 is compulsory. q
(2) Attempt any four questions from remaining questions. f P'\ ~
(3) Assume suitable data whenever. necessary and state them clearly.

bPYh

1. Design a two stage RC coupled BJT amplifier to meet following specifications: 20
Av ~ 10,000, SICO5. 10, fL = 20 Hz.
Vo = 2 Volts, Vcc = 15 Volts.

Hence find A'V, Ri and Ro for designed circuit.

2. (a) Draw equivalent circuit or FET amplifier at high frequency for the given amplifier 10
and hence draw its low frequency response.

(b) Draw the circuit diagram using op-amps to realize Vo = 8 V1 + 5 V2 - 3 V3. 10
Derive its output expression.

,---.. 3. (a) Draw and explain basic integrator using op-amp. nive the disadvantages of 10
basic integrator. Draw its frequency response and comment~n practical integrator
circuit. "-

(b) What are advantages of crystal oscillator over other high and low frequency 10
oscillator?

4. (a) Design a large signal transformer coupled class A power amplifier to provide 10
10 Watt output to the 6 Q load.

(b) Draw circuit diagram of transformer coupled class B power amplifier. Ex- 10
plain its working and derive expression for the efficiency of the ampiifi.er.

5. (a) Draw and explain RC phase shift oscillator Design RC phase shift oscillator 10
for frequency of 200 Hz.

(b) Draw and explain circuit diagram for voltage series voltage shunt negative 10
feedback amplifier. Derive expression for voltage gain, input and output
resistance with feedback.

~
6. (a) Draw the circuit diagram of instrumentation amplifier using 3-op-amp. 10

Derive expression for gain of I.A. List application of I.A.. .
(b) Explain various types of distortions in amplifier. 5
(c) What are different requirements for the design of good amplifier and list its/ 5

constraints while designing BJT amplifier. /

7- Write short notes on any four of the following :-
(a) High frequency LC oscillator
(b) Darlington pair amplifier
(c) Temperature compensated Log amplifier
(d) Current series negative feedback amplifier
(e) Design of Heat sink.

20
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Transistor lype

2N 3055
ECN 055
ECN 149
ECNI00
BC147A
2N 525(PNP )
BC147B

TransiSlor lype

BC 147A
2N 525 (PNP)
BC 147B
ECN 100
ECN 149
ECN 055
2N 3055

N-Channel JFET

Type

2N3822

BFW 11 (typical)

DBEC DATA SHEET
I

Derate:
Pdmax Icmax V (..1) VC80 VCEO VCER VCEX V8EO D.C. curren I gain Small Signal hie V8E Ole above ICE

@ 25°C @ 25°C valls valls (Sus) (Sus) volts volts T. max max. °CIW 25°CI
Watts Amps d.c. d.c. volls d.c. volts d.c. d.c. d.c. °C min lyp. max. min. typ.. max. W/oC

..,
70 90 7 200 20 50 70 15 50 120 1.8 }.5 0.7
55 60 5 200 25 50 100 25 75 125 1.5 3.5 0.4
- - 8 150 30 50 110 33 60 115 1.2 4.0 0.3
65 - 6 200 50 90 280 50 90 280 0.9 35 0.05
50 - 6 125 115 180 220 125 220 260 0.9

100 35 - 65 - 45 - -
50 - 6 125 200 290 450 240 330 500 0.9

BFW I1-JFET MUTUALCHARACTERISTICS

115.5 15.0 1.1 100 60
50.0 5.0 1.0 60 50
30.0 4.0 1.0 50 40
5.0 0.7 0.6 70 60

0.25 0.1 0.25 50 45
0.225 0.5 0.25 85 30
0.25 0.1 0.25 50 45

hie hoe hre 8ja

2.7 K.a 18 U 1.5 x 10-4 0.4°C/mw
1.4 K .a 25 U 3.2 x 10-4 --

4.5 K.a 30 U 2 x 10-4 0.4°C/mw
500 Q
250 .a
100.a
25 Q

-'y GS volts 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.6 2.0 2.4 2.5 3.0 3.5 4.0

IDSmax.. mA 10 9.0 8.3 7.6 6.8 6.1 5.4 4.2 3.} 2.2 2.0 1.1 0.5 0.0

IDStypo mA 7.0 6.0 5.4 4.6 4.0 3.3 2.7 1.7 0.8 0.2 0.0 0.0 0.0 0.0

IDSmin. mA 4.0 3.0 22 }.6 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

VDS max. VDG max. VGS max. Pd max. T. max. JDss gmo -Vp Volts rd Derate (J.I Ja
Volts Volts Volts @25°C (typical) above 25°C

50 50 50 300 mW 175°C 2 mA 3000 U 6 50 KO 2 mW/oC 0.59°C/mW

30 30 30 300 mW 200°C 7 mA 5600 U 2.5 50 KO -- 0.59° C/mW
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N.S.: (1) Question NO.1 is compulsory.

(2) Attempt any four questions out of remaining six questions. ',--------
""'

1. Answer the following (any four)
0 0 '

a). Convert P (6,45 ,45 ) in Cylindrical coordinate system
b). Explain the different charge configurations
c). What do you mean by method of images?
d). Explain Ampere~s circuital law.
e). What are special Gaussian surfaces?

(20)

2. a). Derive an expression for the electric field intensity due to an infinite line charge (10)
b). Point Charges of 120 nC are located at A (0, 0, 1) and B (0, 0,-1) in free space.
i). Find E at P (0.5, 0, O).ii). What single charge at the origin would provide the
identical field strength? (10)

3. a). A point charge of20nC is located at (4,-1,-3) and a uniform line charge of -25
nC/m lies along the intersection of planes x = -4 and z = 6.Calculate the flux
density at (3, 1, 0). (08)

b).In the region of free space that includes volume, 2 ::; x, y, z :S 3,

D = 22(yza x + xza y - 2xya z) c/ m2.Evaluate Divergence the~rem for the abovez

regIon. (12)

4. a). In the space, a line charge density 80nC/m lies along the entire Z axis, while point
charges of 100 nC each are located at (1,0,0) and (0,1,0). Find the potential
difference VPQgiven P (2, 1, and 0) and Q (3, 2, and 5). (10)

b). Two parallel conducting disks are separated by a distance 5mm at z = 0 and.z =
5mm. Find charge densities on the disks. ,( 10)

5. a). State and prove Biot - Savart law. Derive expression for magnetic field intensity
due to infinite long straight element. (10)
b). A current filament of 3ax A lies along the x axis. Find H in Cartesian components
at P (-1, 3, 2). (10)

6. a). Given H = 6rsin~r + I8rsinBcosifJaiP'Evaluate stoke's theorem for the portion of

the sphere with r = 4, 0 :S() :SO.1 0, 0 :Scp:S0.3n. (10)
b).Derive Maxwell's equation in point form and integral form (10)

7. a). Explain Poynting theorem in detail
b). Derive an expression for intrinsic impedance of non conducting media.

(10) .
(10)
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N.B. :(1) -QuestionNO.1 is compulsory.
(2) Attemptany four questions from Q. Nos. 2 to 7.
(3) Assume suitable data, wherever necessary.

. (4) Drawneat sketches/circuits to support your answers.
(5) Figures to the right indicate full marks.

1. Answer any four :-

(a) Write about "EI~ctronic An~log CC?mputer".
(b) St~~ethe classification of ADC. On what basis they are classified as

suc~? Listout the ADCSin each ofthe classes/groups.
(c) Draw the functional diagrams for :-

Lowvoltage and High voltage (egulator using IC723..
(d) Diff~rentiatebetween linear voltag~ regulato~and switc~ m9de voltage

regulator,.
(e) Schmitt trigger using Op-Amp; Explain.. -

20

2. (a) Dr~w,andexRla,in the Jransistorised ~iller time basegenerat<;>r circuit. 10
(b) Explain the operation of FSK generator using IC-555. State the equation 10

foroutputfrequency.' . -

3; (a) Explain the operation of UJT sweep circuit with waveforms. . 10
(b) Designan astable multivibratorusing IC-555whichgenerates a square wave 10 .

of 1 kHz for the duty cycle (i) D = 0.25 (ii) D = 0,50.

4. (a) Setup an analog computer simulation to generate a sinusoidal signal 10
10sin3t. .

(b) Explain,how three terminal fixedvoltage regulator (e.g. IC-7805)can be 10
used as Adjustable regulator? Specifysuitable Component values to get
output of 7.5V usinglC-7805 circuit (IQ= 4.2 mA, IR or 11= 25 mA).

5. (a) Explainthe operation of triangularwaveform generator using Op-Amp. Derive 10
. an expression for its output frequency,-

(b) Explain the operation of direct comparator (Flash) AID converter. 10



-.
5. (a) Explainthe operation of triangularwaveform generator using Op-Amp. Derive 10

. an expression for its output frequency. ..

(b) Explain the operation of direct comparator (Flash) AID converter. 10

6. (a) Statethe types of DACs depends on resistive technique. Explain the working 10
of one of them in details.

(b) Draw the functional diagram of IC8038. Explain and give it's frequency of 10
oscillation at output.

/

7. Write short notes on any four of the following :-
(a) Sample and Hold Circuit
(b) Analog MUX and DEMUX
(c) XR-2206
(d) IC-566 VCO
(e) OP-AMP,COMPARATORS
(f) Dual Slope ADC.

20

*********
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Question No.1 is compulsory.
Attempt any four questions out of remaining six questions.
Assume suitable data, if necessary.

[Total Marks: 100

Q.I Answer the following: (Any four)": (20)

(a) Explainthe Need of modulation and classification of modulation techniques.

(b) Draw and explain ~lements of communication system.

(c)Give sources/causes.ofall types of internal noise~

(d) What is companding? Explain with the help of companding chara.cteristics.

(e) Compare low level and high level modulation.
" "

Ql (a) Define noise figure. Derive the Friissformula for calculation of total noise figure

"for two stage amplifiers connected in cascade. (10)

(b).Draw differential pulse code modulation block diagram and explain its operation. (10)

Q3(a) With a neat circuit diagram, explain varactor diode FM Modulator. (10)

(10)(b) State and prove sampling theorem.

Q.4(a) With the help of neat block diagram explain the operation ofTRF radio receiver.

What are the disadvantages of TRF receivers? (10)

(b) Explain th~ operation of the ratio detector using a circuit"diagram and response

characteristics. (10)

Q5 (a) Explain generation and demodulation of PPM signal with the help of suitable

diagram. (10)

(b) Explain filter method to generate SSB AM wave. State and compare different types

of filters used. (10)

..&.0..."",rripr Draw the circuit



characteristics.
. (10)

Q5 (a) Explain generation and demodulation of PPM signal with th~ help of suitable

diagram. (10)

(b) Explain filter method to generate SSB AM wave. State and compare different types

of fiJters used. (10)

Q.6 (a) Prove that a balanced modulator suppresses the carrier. Draw the circuit

diagram of balanced ring modulator and explain the operation. . (10)

(b) Explain advantages and disadvantages ofFM. Explain FM generation using reactance

modulator. (10)

(20)Q.1Write short notes on: (Anytwo) ~

(a) Pre-emphasis and De-emphasis

(b) Two Primary causes oflntersymbol Interference (ISI)

(c) Compare PAM, PWM and PPM
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N.S. (1) Question No.1 is compulsory.
(2) Attempt any four questions out of the remaining six questions.
(3) Assume suitable data if required.

1.' (a) Determine which of the following signals are periodic or non periodic.' If the 20
sequence is periodic, determine its fundamental period. '

(i) x(t} = 2 sin (~) + 3 cos (251t)
(ii) x(n} = 2 sin 0.8 1tn

(b) Determine whether the following signals can be classified as energy signal
, or power signal. r,

(i) x(n} = u(n} - u(n - 4}
(ii}x(t) = Ae-at u(t}, a > 0 where A, a are constants.

(c) Explain Gibb's phenomenon.
(d) Determine whether the following system is linear.

If not, give the condition for linearity.
y(n) = Ax(n} + B

(e) Determine and sketch the even and odd components of the continuous-time
signal.

x(t} = e- t u(t}

2. (a) Approximate the given function shown in figure by Sin(t} in the interval 10
0 < t < 2 1t. Find the mean squared error. Is the error signal orthogonal to
the signal sin(t} ?

i I

01
,.n

t~

-1- - - - -

" ,

(b) Find the complex exponential Fourier series for the given periodic function 10
x(t} and plot its magnitude and phase spectrum. '



(b) Find the complex exponential Fourier series for the given periodic function 10
x(t) and plot its magnitude and phase spectrum. .

..,.
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3. (a) Sketch the followingsignals derived from x(t) as shown in figure. 10
. .

*"1

(i) Y1(t)=x(2t - 1)

(ii) Y2(t)=x(1-~)

(iii) Even and odd part of x(t).
(b) Obtain the convolution of

X1(t) =e- 4t u(t) and X2(t)=u(t - 4)

t

10

4. (a) Obtain the Fourier Transform of the Triangular pulse x(t) given. Draw the
spectrum of the Triangular pulse.

8

t 7>-1;

(b) Explain and prove Time Shifting and Frequency Shifting property of Fourier
. Transform. "

(c) Find Z-transform and ROC of the signal
x(n) =2" u(n - 2)

8

4

5. (a) Determine all possible sequences x(n) associated with Z-transform.

X(z) = 5z-1
(1-2z-1) ( 3 - z-1)

12

(b) Find Z-transform and ROC of following sequence 8

1

(
1

)

-n

x(n) = 28(n+1) + 5 2' u(-n) + u(-n-1)
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6. (a) Find the Laplace Transform of x(t) given. 6

, 1JJ)

,.I L . - - -. ..-

.t 3 Ii

(b) Explain the relationship between Laplace Transform and Fourier Transform.
(c) Find the system response y(t) for a system given below to an input

x(t) = e- 3t u(t) and'
2

H ( s) = 2s + 6s + 6 .
52 + 3s + 2

7. (a) Define state transition matrix for a discrete and continuous time systems.
Explain its significance.

(b) State properties of state transition matrix.
(c) Obtain the state transition matrix for the system matrix given by-

A =
[

0

-2

4
10

5

5
10

-~l


