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N.B. : (1) Question No. 1 is compulsory.
(2) Attempt any four questions from remaining six questions.
(3) Figures to right indicates the full marks.
(4) Assume the suitable data if required with justification.
. |
Q 1. (8)Find Laplace Transform of _[ xe “*sin3xdx )
. 0
(b)Find inverse Fourier sine transform of ¢ (5
(c) Show that the rows of the following matrix are linearly dependent and find the linear
relationship between the rows
1 0 2 1
3 1 2 1
A= ' : 5
4 6 2 -4 ®)
-6 0 -3 -4
| (a) Is the set {Sinx,Sin3x,Sin5%,.... } orthogonal over [0, #/2). If so, find the
corresponding orthonormal set . )
Q.2 (a) (i) Find Inverse Laplace Transform of the following functions :- @3
552 —155—11
(s+1)(s-2)°
(ii) Solve the equations by Gauss-Jordon Method. |
Xby+2=9,2x-3y+4z=13,3x+4y+52=40
. -8 4 1
(b) Show that A is orthogonal and find Alifd= 5 1 4 -8 (6)
4- 7 4
(c) Find the Fourier cosine and sine transform of
sinx O<x<a
fe= {0 ©
x>a

[ TURN OVER
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Q.3 (a) Obtain Fourier series of f(x)= x2,—7 < x < = . Hence deduce that

= _ 1. 1.1
90 14 2¢ 3*

- (b) For what values of 4,the following equations have solutions.
x+y+z=1 x+2y+4z=4, x+4y+10z= 2.
Determine the solutionAfor those values of 4.

(c) Evaluate

)
Ie U'u smhucoshudqut

Q.4 (a) If A isnon-singular square matrix of order ‘n’, Prove that
@) |adj A| = |4|"" (i) adj(adj(4) = 4" 4

(b)Find the Laplace Transform of

f(t)y=|Sint]| .
0
(c)Define Fourier integral of f(x): Find Fourier integral of f(x)= 1/2
. -X

e

Q5 @If L{f(t)} F(s) then show that L{t” f(t)} D"

and hence find Laplace Transform of #erf (3J; ) .
(b) Reduce to normal form and find rank of the fullowing matrices

2 3 -1 -1
1 -1 -2 -4
3 1 3 -2
6 3 0 -7

®)

(6)

(6)

. (8)

(6

(6

8

(6)
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¢) Find the Z-transform of {a"! .
Q.6 (a) Find half range cosine series of f(x)=sinx in (O,;z). Hence deduce that

-8 _ 1 1 .1 .
16 1232 '32 52 52 72 o

(b) Solve the following Differential Equations using Laplace Transformation

(0% +2D+Sly=c St 3O=0, ¥O)=1,D=%

(©) F.ind Z{f(k)} sf f(k)=c*sinh(ak) k20

- _ 2
Q.7 (a) Find Fourier series of f(x)= (12——{) over [0,27:]. Hence show that

(i)_l_.,;_1-+_L+ _f_z.
12 22 3% 7 6
o 11 1 n?
(i) —1'5—5'2“*'5';" T

" (b) Find the complex form of Fourier Series for f(x) = coshax in (—!, D

1

(z-a)’

(c) Find the inverse Z-transform of if (i)|e<a,Gi)|2|>a

6)

®

(6)
(6)

@®

©)
(6)
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Electrore Danfeeg & Grends- T

N.B.: 1. QuestionNo.1 and 2 is compulsory.
2. Answer any threc from remaining questions.
3. Figures to the right indicate full marks.
4. Assume suitable data if required.
1. a Design single stage RC coupled C E amplifier for peak output voltage of 3V 15
at 5kQ load, 4, 2100 R; 21.51kQ the lower cutoff frequency is 20 Hz
.Use V.. =12V .The source resistance |s o0 JS2- .

b For the above designed amplifier determine; voltage gain, input impedance, 05

output impedance, current supplied by source Vce.
2. a Design a single stage RC coupled common source amplifier employing 15
~ JFET type BFWI11 to provide a yoltage gain of 4, 210 at peak output
: voltage of ¥V, = 4.5V with biasing circuit to provide Vg, = 0.3¥, with the
load resistance of 120kQ2 and supply voltage of 20V with lower 3dB
frequency of 20Hz.

b Fro the designed amplifier, determine what will be the maximum output 05
voltage that can be obtained without distortion and corresponding input
voltage that can be applied in the worst condition.

3. a Draw circuit of self- biased CE amplifier using diode compensation for Ico 10
and Vg .Describe how bias compensation is achieved.

b The circuit shown in figure! has to be designed to make Vo=Vc= 0 volts 10
andV,, =3V. Determine Rc, Rg and Sico. Assume for transistor
B=200,V,, = 0.7V .(Vec= 6V,-Voc = -6V, and Ri=Ry= 90KQ)

+Vee = ¢V
’\. ! R ! Re
qoleve Vpz=Ve=0V
) Rz REe
q 6k . F’(? L
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4. a For the amplifier shown in figure.2 analyze and dcterrmne 10
i) - D C bias condition . ¢ -
i1) Small-signal voltage gain
iii)  Input and out put impedance.
BJT parameters are = h, =140,h, =1.5k82.

Fig.2

C
l » f @ 2
N B >

lszu F1K _J_ §;5K
Q- [ | I8
R = R,

b Draw circuit diagram of small signal CS amplifier with voltage divider bias 10
and derive the expression for Q point, small signal mid-band voltage gain,

input 1mpedance and output impedance.

5. a Draw small signal h-parameter equivalent circuit for CE amplifier and 6
define the same from characteristics.
b For the circuit shown in fig.3 the drain current equation is 6

o]

(R, =2.5k2, Ry =1kQ,R; =12MQand V,, =24V)

V 2
s J -mA DeternnneIDQ,VGsQ, Vmg ,.and g, .

, + 5V

ol \/c‘&'; ?‘gv 4

IQ "p .16 V‘!’N=0-8V
S

Ve Ry
Lookn I .'[a = O'SmA
E = -5V~
Fig .3 ~ Fig4
¢ For the amplifier shown in figure 4 analyze and determine 8

i) D C bias condition(Vgsq.Ipg, Vbsg)
ii) Small-signal voltage gain
iti)  Input and output impedance.
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6 2 Explain and derive the expresswn for ripple factor for capacntor filter with
full wave rectifier.

b A R-C filter with R=500Q2 and C=10uf is connected between R, =5kQ and a
full wave rectifier witllwéapécitor' filter having its output Vpc=150V with
peak to .peak ripple" voltage is  Vgp=15V.The line frequency is
60Hz. Calculate ' o

i)y DC output voltage
i) Output ripple voltage ;
iii) Power dissipation in R.
¢ Design a zener voltage regulator to meet the following specifications:
- Output voltageV,, = 6V for load voltage for ali load currents I;< 0.5A.The
unregulated supply varies between 8 and 10 V, and the zener diode provides
regulation for [z> 0.
LT Write a short note on followmg(any two)

a SCR (Constfuction and Characteristics).

b DC load line for BJT amplifier.

¢ Insulated Gate Bipolar Trans;stor (Construction and Characterlstlcs and

apphcatlon)

Lo
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N.B. (1) Question No. 1 is compulsory and solve any four questions from remaining

(b)

(c)
(d)

(e)

(2)
(3)

(ii)

questions.
All questions carry equal marks.
Assume suitable data wherever necessary.

For the circuit shown below determine R,g. 4
16 142 y -
3
s> o > &
A7
) )2

For the circuit shown below determine current |.

\1 ;
7
i 1 Ry 1 Trs- 1

2N ‘( -2A

Voltage across capacitor C is exponentially increasing with time constant 4
100 m/sec. If supply voltage to series RC circuit is 10 V determine V(t) at —

(i) t =50 m/sec.
(i) t =100 m/sec.

(iii) t =500 m/sec.

Also find Cif R = 100 K Q.

Draw laplace equivalent circuits for R, L and C taking into account initial conditions. 4
For the circuit given below determine Z,,. 4
5F 3y
+ o——i} =) &—g ¥
% ) o Ta
- v
V\ %_ H __1... 2f 2
o~ - -0
Test whether following polynomials are Hurwitz :— 4

(i) P(s) =s%+2s% +4s + 2
(i) P(s) =s*+s%+4s2+2s +3.

[ TURN OVER
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2. (a) Derive condition for Reciprocity in terms of ‘Z’ and 'Y’ parameters and condition 10
of symmetry in terms of transmission line and ‘h’ parameters.

(b) For the circuit shown below determine ABCD parameters :— 10
2 8- 2 L 2 S 2.5 2 28
-+ - N ‘ ~NW T—‘W_-f'_'“ -+
+H ne 6 ‘ =
V) ¢ T‘\n— e V2
&_J

I

3. (a) For the circuit shown below determine 1(t), if switch 'S’ is closed at t = 0 with 10
initial conditions given :—

102 an. >
! )$¥=-o 13 -
65 2.2,
A 4o 4
ISV C V6 F
) - 1242

(b) For the circuit shown below determine current ‘I’ using loop and Nodal analysis. 10

- S5 2V

4. (a) Synthesis the following impedance function in Cauer 1 and Cauer 2 form with 10
R-C elements :(—
(s+1)(s+4)

2(s)= s(s+2)
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(b) For the network shown below determine | using Graph Theory. 10
59

30 5 49

| Ho
I |é
25 38

5. (a) For the network shown below determine R, for maximum power transfer and 10
also determine P, (max).

4v e TV 2 S

(b) Draw Bode plot of the system with following transfer function :— 10
6
Z(s) = 10°(s + 2)
s(s + 100) (s + 1000)

6. (a) For the circuit shown below switch ‘S’ is closed at t = 0. Determine i,(t) and 10
i(t) fort > 0.

L———-._M '
40 7
2}— 3H
‘h i

) Explain with appropriate circuit diagram and equations, transient response of 10
series R-L-C circuit.

[ TURN OVER
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7. (a) Check for positive real function :—
s +2s3 +2s25+8
s3+s2+s+1
(32 + 1) (32 + 3)
s(s? +2)

(b) Discuss in detail with' appropriate circuit diagram and equations natural response 10
of R-L-C parallel circuit. '

10

(i) F(s)=

(i) F(s)=
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N.B.: (1) Question No. 1 is compuisory. _ _
(2) Attempt any four questions from remaining six questions.
(3) Figures to right indicates the full marks.
(4) Assume the suitable data if required with justification.

Q 1. (&)Find Laplace Transform ofj cesindxdy o )
B 0

~as

(b)Find inverse Fourier sine transform of f—;—— _ %)

(c) Show that the rows of the following matrix are linearly dependent and find the linear

relationship between the rows

2 1
2 1
2 4|
-3 -4

&)

o N = O

corresponding orthonormal set . ()

Q.2 (a) (i) Find Inverse Laplace Transform of the following functions :- 8)

552 ~155-11
(s+1)(s-2)°

(ii) Solve the equations by Gauss-Jordon Method. |
x+y+z=9,2x-3y+4z=l3,3x+4y+52=40
-8

4
(b) Show that 4 is orthogonal and find Alifd= -;— 4 -8 (6)
) 7

1
4
~ (c) Find the Fourier cosine and sine transform of

f(x)___{sinx 0<x<a ©

0 x>a

[ TURN OVER
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Q.3 (a) Obtain Fourier series of f(x)= x*,~n <x<n.Hence deduce that

1 1 1

00 T 203
- (b) For what values of 4, the following equations have solutions.
x+y+z=1, x+2y+4z=1, x+4y+10z= A
Determine the solution for those values of 4.

(c) Evaluate

)
_[e Lju s1nhucoshudqut

Q.4 (a) If A is non-singular square matrix of order ‘n’, Prove that
D) |adj A = |4 " (i) adi(adsi(4)) =|4]" 4

(b)Find the Laplace Transform of

f(&)=|Sint| .
0
(c)Define Fourier integral of f(x): Find Fourier integral of f(x)=41/2
' -x

e

Q5 (alf L{f (t)} f (s) then show that L{l" f (t)} "

and hence find Laplace Transform of terf (3«/}- ) .

() Reduce to normal form and find rank of the fullowing inétrices

2 3 -1 -1
1 -1 -2 -4
31 3 -2
6 3 0 -7

x<0
x=0

x>0

(8)

(6)

(6)

. (8)

©6)

©) -

@)

(6)
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¢) Find the Z-transform of {a“' }
Q.6 (a) Find half range cosine series of f(x)=sinx in (O,n). Hence deduce that

-8 1 1 1
16 1232 3252 5272 7

(b) Solve the following Differential Equations using Laplace Transformation
(p? +2D+5)y=e Sint Y@ =0, y(©®=1, D =g;

©) Find Z{f(k)} if fk)=c* sinh(ck), k20

. — 2 .
Q.7 (a) Find Fourier series of f(x)= (—75—25—) over [0,27]. Hence show that

(l)_l_+.l.+l.+ _f_i
1222 3 7 6
PR . B S s
12 2% 3% 12

" (b) Find the complex form of Fourier Series for f(x) = coshax in (=L, 1)

(c) Find the inverse Z-transform of —(-z—_};)—z— , if () |o| < a,(ii) |2 > a

(6)

®

()

(6)

)

©)
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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.
20

1.

Attempt any four :—

(b)
()
(a)

(b)

(c)

(a) Explain the term synchronization and various sources of synchronization
with reference to CRO.

(b) Draw and explain the block diagram of data logger. State its few areas of
application.

(c) Explain the working principle of Eddy current type sensor with applications
and advantages.

(d) Why is a wave analyzer called frequency selective voltmeter.

(e) Define the term Telemetry also draw and explain briefly the block diagram
of Telemetry system employed in Instrumentation Systems.

What are Digital Transducers ? Explain Digital Transducer which uses optical
method for its operation with its advantages.

A 4-bit R-2R Ladder network type Digital to Analog Converter has input 1010
and reference voltage 10 V. Find its output voltage and conversion resolution.
Explain various factors which govern intensity of phosphor screen on CRO.

Describe in detail Thermistor for its working principle, Resistance-Temperature
characteristics and construction. Also state its various applications apart from
measurement of temperature.

Self capacitance and the inductance of the coil is to be measured using series
connection in Q-meter. First measurement is at frequency 2 MHz and tunning
capacitor value is 460 pf. The frequency is 4 MHz and tunning capacitor value
is 100 pf for second measurement. Calculate the value of self capacitance of
a coil and inductance.

Explain the Capacitive Transducer based on differential arrangement for its working
principle and advantages over other arrangements.

Describe in detail the working principle of swept superheterodyne type Spectrum
Analyzer with block diagram.
Sketch and explain the display using swept Superheterodyne Spectrum Analyzer
for following signals :—

(i) A pure sine wave with frequency half way between the two extreemes

of the swept frequency range.

(i) An Amplitude Modulated sine waveform.

(i) A sine wave with a small amount of harmonic distortion.
Explain in detail Roll Mode operation of Digital Storage Oscilloscope.

10

10

10

4

[TURN OVER
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5.

(a)

(b)
(c)
(a)

(b)

()

Explain in detail weighted resistor Digital to Analog Conversion Technique with
its advantages and disadvantages over other types of Digital to Analog Converters.
Explain in detail ALT and CHOP mode of operation of CRO.

Define and relate sampling rate and Bandwidth specifications of DSO.

What is time base selector in Digital Frequency meter ? Draw and explain its
block diagram and state its importance in the measurements done using Digital
Frequency meter.
Gating period of 1 msec, 10 msec, 100 msec, 1 sec, 10 sec are provided on a
digital counter-timer-frequency meter having 3 digit.display. A gating period of
10 msec is selected to measure an unknown frequency and a reading of 034 is
obtained.

() What is the likely value of frequency of an unknown signal ?

(i) To obtain a move accurate measurement of frequency of an unknown

signal, what will you do and why'? Justify.

Calculate the gauge factor (G) if 1-5 mm diameter conductor that is 24 mm long
changes length by 1 mm and diameter by 0-02 mm under a compression force.

Write short notes on (any three) :—

(a) General specifications of Digital Voltmeter
(b) Automation in Digital Instruments

(c) Velocity Modulation with reference to CRO
(d) Universal Counter.

10

-

10

20
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N.B.: (1) Question No.1is compulsory.
(2) Solve any four questions from Q. Nos. 2to 7.

(3) Assume suitable data if necessary.

1. (a) (i) Convert(43)g=(?)10=(?),
(ii) Find Hif (193),, = (623)g.
(b) Justify, NAND and NOR gates are universal logic gates.
(c) Explain min term and max term.
(d) Compare TTL and ECL logic families.

2. (a) Perform the following if possible —
(i) (10110.11), x(101.1),
(i) (234),x(12),
(iii) (CA)y x (BE)y
(iv) (23-48), using 2's complement.
(b) (i) Explain the difference between weighted codes and nonweighted codes.

(i) Perform (54),5—(22),qin BCD using 10's compliment.

3. (a) lmplirﬁentusingonly—-
(i) NAND gates
(i) NORgatesforf(0,1,2,3,8,9,12,13, 14).
(b) Reduce using Quine Mc cluskey method and implement using logic gates
f(A,B,C,D)=xm(2,3,6,7,8,9,13,15) +d (4, 10, 12).

4. (a) Implimenta 16:1 mux. using4:1 mux.
(b) Design a combinational circuit using
PALfor W(AB,C,D) Xm= (2,12,13)
X(AB,C.D) EIm= (7,8,910,11,12,13,14,15)
Y(ABCD) xXm= (0234,5,6,78,10,11,15)
Z(ABCD) 2Xm= (128,12,13).

5. (a) Explain J.K. Latch using NAND gates.
(b) Explain Bidirectional shift resister.
() Convert SR-F.F.to T.FF.

N W

10

12

10
10

o o



6. (a) Designa synchronus counter for the sequence below - W

ac | aB | QA
0 0 0
0 0 1
0 1 0
0 1 1

(11 0 0

(b) Designa sequence deteEE)r to detect the following sequence using D.F.Fs-110-- 10

10

7. (a) Explain ECL logic family.
10

| (b) Explain MOS logic families.

S ——



