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| (1) Question No.l 1s compulsory.
(2) Attempt any FOUR questions out of the remaining six questions..
(3) Figures to the right indicate full marks.

Show that the map of real axis of the Z plaine is a circle under the

2
Z+1

transformation W = Find its centre and the radius.

Verify cayley Hamilton theorem and hence find A for A =

2

Prove that J _, (x) = /——cosx
-5- X

Evaluate _[Fd_f where F =2x§+(xz—y)j+:_zﬁ from 0(0,0,0) to P(3,1,2)
along the line OP.

Find an analytic function f(z)=v+:iv where y+ v =¢* (cosy + siny)

-

3 4 oo 201 =400
If A =L ] then prove that A = LOO ~199

e

Prove that F = (y2 CO3X +2° )f+(2ysinx-—-—4)j+(3x22 +2) k is
conservative fieid and also find

(1) scalar pctential for F

(i1) the work done in moving an object in this field from (0,1,-1)

T
to (?"LZ}

[ TURN OVER
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(a) Show that the given function f(z)= oty

= () z = 0
1s not analytic at the origin although Cauchy Riemann's equations are
satisfied

SlIthZ + COSTTZ

(b) Evaluate _[7_)(—")-2 Y5 — 3 Z where 'c' is the circle I |—4

g
2 1 11
(¢) Show that matrix 2=|1 2 1| s diagonalisable.
0 O IJ
4. (a) Reduce the quadratic form 5x*+26y>*+10z>+6xy+4vz--14zx to normal form
through congruent transformation
(b) Find the bilinear transformation which maps {be points 1, -i, 2 on z plane
onto O, 2, -1 respectivcly on W plane.
f(z)= :
(c) Expand 2 (Z - 1)(2 N 2) about z = 0 for
i) |z[<1 (i) 1<|z|<2 (i) |z[>2
-~

5. (a) Use Gauss divergerce theorem to evaluate ”_N_.F ds where

S
F =4xi+3yj--2zk and S is the surface bounded by x=0, y=0, z=0 and
2X+2y+z=4

2
. P . - - » 1 — J kn x
(b) Expana f(x)=1 in (0<x<l) in a series as Z AnJ ) (Kn) 0 ( ) where

}‘41, sz ------ AN..... are positive roots of J 0(x)=0
2
cos36
f —d0
c) Evaluate j S doos

RJ-Con. : 9151-15. [ TURN OVER
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N. B.: (1) Question No. 1 is compulsory.
(2)Attempt any four questions out of remaining Six questions.
(3)Figures to the right indicate full marks.

(4)Assume suitable data whenever required.

(3 Hours) Total Marks:100

Q.1 a) Explain the principal of Antilog filter. S
b) Compare Moore Machine and Mealy Machine. 5
¢) Draw and Explain Schmitt Trigger. . 5

d) Write the difference between Synchronous and Asynchronous sequential circuit. &

Q.2 a} Explain the basic requirement of instrumentation Amplifier and find output voltage
expression for Instrumentation Amplifier using three Op-Amip. 10

Q.2 b) Design second order KRC high pass filter with cut off frequency FO=1Khz a:1d Q=5. Draw circuit
diagram. 10

Q.3 a) Design the circuit for an astable multivibrator to generate the outr.ut signal with frequency of
1KHz and duty cycle of 75% using IC 555.

Assume value of ¢=0.1pF. | 10
Q.3 b) With the neat diagram explain positive Ramp genarator using IC 566. 10
Q.4 a) Draw and explain the block diagram of IC 81C cudio power amplifier. 10

Q.4 b) Explain the operation of sample.and ho'd circuit and also draw input output waveforms. 10
Q. 5a) Write the VHDL code for 8 bit Shift Register. 10
Q. Sb) Design mealy state machine for scquence detector for the string 1110 10

Q. 6a)Design modulo 10 counter with the counting sequence

5,6,7,_8,9,10,11,12,13,14,5,6,7,8 Y....14... Using MS!1 74X163 10
Q.6b) Expiain Op-amp 2s a comparator and its applications 10
Q. 7 Write short note ¢n any three. 20

a. Jilinx 4000 FPGA

>, Sequential circuit documentation standards
c. Function Generator IC 8038

d. Types of memory devices

RJ-Con. 9972-15.



Q1.

C.F Sean [V (ofd) CEKTZ) ' Boyigita
EDc—1.
(OLD COURSE) QP Code :4140
(3 Hours) [Total Marks : 100

Question No.1 and 2 1s compulsory.
Answer any three from remaining questions.
Figures to the right indicate full marks.
Assume suitable data if required.

D =

B ow

a Design two stage R-C coupled CE amplifier using BJT BCI147A for the 20
following specifications: Av > 1000, V=18V, output voltage Vo=3.5V,
Sico <10, and lower cutoft frequency Fi=20Hz. Determine expected voltage
gain Av, Rin,, Ro.

a Design two stage R-C coupled CS amplifier using JFET BFW-11 for the 29
following parameters: Av > 150, output voltage Vo=4.1v, Vgso=-0.75V,
and lower cutoff frequency IF;=20Hz. Determine expected voltage gain A v,
input impedance Rin, and output impadance Ro.

b For the differential amplifier shown in fig.] determine: Oyperating point, 10

Differential mode gain Ad, Common mode gain AC, CMRP, output voltage

1f Vg1=20mV (Peak to peak) at 1KHz and Vs,=10mV (Feak to peak) at 1KHz

for the -differential amplifier. Assume the transistor is with hie=3.2kQ,

hfe=100 and Vgg=0.71V. '
(Re=3.9kQ),Rs=100Q, RE=5.7kQQ, VCC=12V ,-VL=-12V)

{2V

-

QC. | i?r; |
< gk

|
I}

ti1g.2

a kxplain why amphifiers are cascaded in practical amplifiers? Draw two = 10
stages CE amplifier and denve the expression for overall voltage gain,
current gain and input and output impedance.

RJ-Con.:10842-15.
[TURN OVER
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QP Code :4140

2

For two stage CS amplifier shown in fig.2.Determine 1) Overall mid-band 10
voltage gain, ii) Input impedance, and iii) Output impedance. 1v) It an input
signal of 10mV is applied, find the value of output voltage across a load
resistance of 10k connected at the output. Assume identical JFETs with
Em=2.2my, I4==00. [Vop=20V,Rp=2.2KQ ,Rc=3MQ,Rs=500€2,C,=C;
=C3= ] Uf,Cs ] =C52=5 Quf ]

?"‘750 20\
RAREA "¢
22K g for Poa 22K
C, 1at. X C. v
C, luf lut
v oo _ l | :
0——) QI ' | Qii
Rr1 HGE § 3 \vL
T M Rgy o == C Rg.
00 Yt S0ut >0

= _ Fig.2

What are the different types of teedback topologies” Draw any one and 12
Derive the expression for 4,,.,R,,., R,, and Bandwi-dth with feedback .

Explain the principle of operation of RC phase shift oscillator and derive the 08
expression for the frequency of oscillation usirg BJT.

Write down the advantages and disaavantages of negative feedback 08
amplifier. ' - |

For the cascode amplifier shown 121 t\g.3 determine Vg, Vo, Icq, Av, Ri 12
and Ro. BJT parameters:f=hfe=120,nie=1.2k. '

Cg (10 uP)

= Fig.3

[TURN OVER
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Q6 a Draw the circuit diagram for transformer coupled class A power amplifier 10
and derive the expression for maximum conversion etficiency.
b With neat sketch, explain the working of Collector coupled Astable 10

multivibrator.

Q7 Write a short note on following. 20

Clapp oscillator.

Darlington Emuitter follower

Coupling used in multistage amplifiers.
Class AB push-pull power amplitier.

0.0 o L
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Question no. 1 is compulsory
Attempt any four questions out of remaining six questions.

Assume suitable data if necessary & state clearly.

. Answer the following (any four):-

(a) What is the purpose of AFC loop in FM?
(b) What is aliasing? How can it be removed?

(c) Explain FM noise traingle
(d) Explain quantization with the help of suitable diagram.

(¢) Draw spectrum of AM wave. DSBSC & SSBSC wave.

2. (a)
(b)
3. (a)
(b)
4. (a)
(b)
5. (a)
(b)
6. (a)
(b)

Draw the block diagram of an AM superhetrodyne receiver. Describe its
operation & function of each stage.

Define Amplitude Modulation & derive the equation for araplitude Modulated wave.

With the help of neat diagram & Phasor diagren: explain the working of
Foster seekly discriminator.

Find the carrier & modulating frequencia.. the modulation index & the

maximum deviation of the FM wave icuresented by the voltage equation
e = 12sin (6 x 10°t + Ssin 1250t). What power will this FM wave dissipate

. in a 10€2 resistor.

Explain how PAM signal can be generated & demodulated.

Explain the working of balanced ring modualater to generate DSBSC signal.

Compare -

(1) Am & FM (ii) FM & PM

Explain the biock diagram fo Adaptive delta modulatlon with waveforms.
How does 1t reduce slope overload error?

State & prove sampling theorem.

Draw the block diagram of pulse code modulation & explain each block.

7. Write siiort notes on any four :
a) Vestigial side band transmission. -
(v) Pre emphsis & De-emphasis.
(¢) Squelch circuit
(d) PWM & PPM
(e) Selectivity? Sensitivity.

L o 1 1 LT F IR T'F N O3
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1. Question no. 1 is compulsory.

2. Attempt any four questions from-remaining six questions.
3. Figure to right indicate full marks.

4. Use suitable data, whenever necessary and justify the same.

1: Attempt any tour
(a) State and explain Gauss’s law. [05]
(b) Given the potential field, V = 2z*y — 5z, and a point P(4,3,6), find the

values at point P, i) The potential V, ii) The electric field intensity E, iii)
The electric field density D, iv) The volume charge density p,. [05]

Ampere’s circuital law.[05]

..-"_"'--’_..-...._\
D L O
":-.....-""--.._..-"""--._.-"“--._-"

Derive the dielectric-dielectric boundary condition for electrostatics field.[05]

State and explain Biot Savart law. [05]

Find the force on a point charge ot 50;1,6‘ at (U,0,5)m due to charge of
500 uC that is uniformly distributed over wie circular disk 7 < &m, z =
Om. [10] ' -

(b) Explain depth of penetration (skin depth). Find the skin depth at fre-
quency 1.6MHz in Aluminum whoce o = 38.2mS5/m and p, = 1. Also
find propagation constant and veiccity in this medium (Assume a = f§ =

1/6).[10]

3. (a) The magnetic field intensity 1s given in a certain region of space as, H=

2 n _ _ ) ,
- +2 y'ay + —a,A/m. 1 Find V x H, ii) find J, iii) use J to find total
22 2 | . _

current passing thrcugh'the.surface, z=4,1<r<2 3<y<5inthe
. a, direction, iv) Cuow that the same result is obtain using other side of
- Stoke’s theorer. [10]

(b) State and expiain Maxwell's equation in integral and. differential form.
- {10]

4. (a) Derive Hdelmholtz’s wave equation for electric field. [10]

(b) Let p=3x10""H/m, € = 1.2x10"°F/m, and ¢ = 0 everywhere. If H =
2co0s (10'°%t — fz) @, A/m. Use Maxwell’'s equations to obtain expression
for B, D, E, and f3.[10]

5. (a) Let the fields, E = 1800cos (10"nt — 3z) @,V/m and H = 3.8cos (107wt — Bz) a,A/m,
| represent uniform plane wave propagating at velocity of 1.4 x 108m/s in
perfect dielectric. Find i) 3, ii) A, iii) n, iv) u,&e,.. [10]

~ (b) Define poynting vector and explain each term in-its integral form. [10]

6. (a) Derive Laplace’s and Poission’s equation [10]

RJ-Con. 12634-15. [TURN OVER
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(b) Use laplace equationto find capacitance of coaxial cable of inner radius
‘a’ and outer radius ‘b’ meter, givenV =Vyatr=aecand V.=0atr =1b.
10] '
7. Write short notes (any four)[QO]_
(a) Image theory.
(b) Wave impedance for free space.
. (C) PolgriZa__tion in electromagnetic wave.
(d) Magnetic vector potential.

(e) Continuity equation.
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