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(OLD COURSE) QP Code :12213

(3 Hours) _ [Total Marks : 100

N.B.: (1) Question No. 1 is compulsory.
(2) Attempt any four questions out of remaining six question.

(a) Find Laplace transform of {cos(t) cos(2t) cos(3t)}. 5
(b) Show that every square matrix can be uniquely expressed as the sum of a symmetric S

matrix and skew symmetric matrix.

(¢) Obtain complex from of fourier series f(x) = e 1n (=4, £). | 5
(d) Find z-transform of {a™}. 5
o - [1=cos(t) | _ .
(a) Find Laplace transform of < 7 ’ ' 6
_ 1 alb ,
(b) If A=—|¢ b 7| is orthogonal, find a,b & ¢ and A™". .
? 1 ac| | '
(c) Obtain Forier series of {(x) = \/l~cos(x) n (—m, 7). - 7
d” '
(a) Solve using Laplace transform dtg + 9y =18t 6
~ (b) Obtain Fourier Sertes for f(x) = xsin(x) in (0,27). ~
(¢) Obtain z-transform of C* sin h(ak), k > 0 _ 7
(a) Obtain Fourier series of f(x) = 9—x* in (=3, 3). 6
(b) Test tor consisiency and solve 1f consistant 7
X, — 2%, tx, —X, = 2
2%, 2K, =1
X, -X, +3x, =-1 _
| 32° —182+26
(¢) Uind inverage z-transform of f(x) = 3<z<4 7

(z--2) (z~—3) (2—4)3
[ TURN OVER
LM-Con.:6428-14.



2

5. (a) Find Fourier integral representation for f(x)

(b) Obtain the expansion of f{x) = x(n—x), 0 <x <7 as a half range cosine series then

1 nt

show thaf Z 2~ 90 -

n=1 11

(c) Find the non-singular matrices P and Q such that A =

the normal form PAQ. Also find its rank.

6. (a) Using Laplace transform evaluate _f e

{
e —1 7 .
(b) Evaluate using Laplace transform | e <[ ucos® (u)du
0

7. (a) Using convolution theorem find the Inverse Laplace transform of ¢

L 2)
=

(c) Find inverse Laplace of tan

o0

0

o0

O !

S,

QP Code : 12213

XISI
x| > 1

(14—2‘[-——‘[2 +t3)H(t-—1} dt.

> dt_

J

123 4
214 3
30 5 -10

-

-

1S reauced to

1

0 1+2i
(b) If N= 142 6 J then show that (I -N) (I+N)™' 1s a unitary matrix.
2X
l4+—— —1<x<0
(c) Obtain ¥eurier series for the function f(x) =+ 27;
|1 0<x<T
: T

e

Reduce that —— = ...1_
&8 12
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N.B. : (1)
(2)
(3)
(4)

1. . (a)

F 1 j ( (2 ( { i E‘x, ;
(OLD COURSE) (P Code: 12249
(3 Hours) | Total Marks : 100

Question No. | and 2 compulsory.

Attempt any three question from The remaining question.
In all five questions to be attempted.

Figures to the right indicate full marks.

Design single stage CE Amplifier to provide tollowing specifications
Av > 150, Vo =3.5v, F, <40 Hz, S, < 10 use transistor BCI47A.

ICO —

(b) For the above designed amplifier find expected voltage gain, input impedance
output impedance and maximum undistorted output voltage and its corresponding
input voltage.

2. (a) The circuit shown uses a silicon transistor with =50, V.. =05v, V_  =12ly,
and R =5.6 kQ. Find the values ot the resistors R, R and R, so that Q point
is set at V. = 12v and 1. =1.5 mA. The stability factor 5 < 3. (fig.1)

(b) What are the important JFET parameters and define it from characteristics.

3.  (a) Explain working of capacitor filter with full wave rectifier and derive the
expression for the ripple factor. Also explain the effect of load resistor on ripple
factor. .

(b) wesign a zener shunt voltage regulator to meet the foltowing specitication
Vo=7v, [, =10mA, Pzmax = 500mw, Izmin = 2mA, and ~1 = 5+ OV

LM-Con.:8G4+ .« ..
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QP Code : 12249

(a) Draw small signal hybrid parameter circuit for CE amplifier and define 10
- h-parameters from characteristics of transistor. '

(b) For the amplifier shown in figure. 2 below. Analyse and determine, Av, A,Ri 10

and Ro.
2o = I°S ’)Q s
1ob et hie =)
R A bQ -~ 110
k) I/)'VE_: L\D'e N 5\
o——ri.
¥y .
V¢ R
AFK.
_ ™
R
Fig-2
~
(a) Draw common source amplifier with' self bias circuit and derive the expression 10
| for voltage gain, input impedance and output impedance.
What 1s the effect of removing bypass capacitor on voltage gain, Ri and Ro.
(b) Explain with the belp of neat circuit diagram, working of UJT relaxation oscillator
' and derive expression for frequency of oscillation. 10

LM-CLon.:8045-1 4.
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QP Code : 12249

6. (a) Compare JFETs and MOSFETs.
(b) An n-channel E-MOSFET with common source amplifier, shown in figure, has
the following parameters: Lpony = 4mA, at Voo = 8v, V. =4V, gm= 2000
us. Determine V ., I, V_ ., output voltage. Ri and Ro.

DS’

7. Explain the following (any four)
(a) Latching and holding current in SCR.
(b) Bleeder resistance and critical indictance
(¢) Power MOSFET
(d) Opto couples
(¢) "BJT as a switch.

LM-Com:BOde 4.
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(OLD COURSE)

(3 tiours)

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

7.

(a)
(b)
(¢)

(d)

(a)

(b)

(a)
(b)

(a)
(b)

(2)

(b)
(a)

(b)

Convert (154-25),, into binary, octal and hexadecimal number systems.

Design one bit digital comparator.
Design a full adder using 8 : 1 MUX.
Simplify the following using Boolean laws.

f=ABC+ABC+BC+ABC+ABC

Simplify using k-map and realize using NAND gates only.

f(A,B,C,D)=>m(1,3,7,11,15) + d(0,2,5)
Using Boolean laws prove that NAND and NOR gates as universal gates.

Design a BCD to 7 segment code converter.
Draw a 3 bit binary up-down counter using JK-bF.

What is a race around condition ? How 1t is overcome 1in Master Slave J-K
Flip-Flop.
Design a 3 bit Binary to Gray code cenverter ad implement.

Draw a 4 bit universal shift reg:ster and explain its operation as shift left and
right.
Draw a 2 input TTL NAND gcate and explain its operation.

Simplify using Quine McClusky Method.
f(A,B,C,D)= > m(0,1,2,3,4,6,8,9,10,11)
Implement the foliowing expression using basic logic gates.

f(A,5,C,D)=>m(0,1,3,57,9,10,15)

Write short notes on any two :—
(a) Priorny Encoder

(b) TIL Vs CMOS logic family
(c) FAL and PLA

(a; FPGA and CPLD.

LM-Con.:9089-14.
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QP Code : 12321
(OLD COURSE)
(3 Hours) | 1 [Total Marks : 100

N.B.: 1. Question no. 1 1s compulsory.
2. Out of remaining questions attempt any four questions.

3. Assume suitable data if required.

4. Figures on'right hand side indicate marks.

1. Solve any four | [20]
a. Explain data transmission techniques. '
b. Explain universal counter.
c. Explainintensity modulation and velocity modulation in CRO,
d. Explain the block diagram of data logger. State its few areas of application.
e. Expiain the factors that cause efrors during Q measurement.

2. a. Explain how Q meter is used for the measurement of low impedance. Wnat are the
various.sources of errors in Q meter. [10]

b. With the help of diagram explain construction and operation of °TD. 110]
3. a. What are Lissajous patterns? How they are use for measurement of frequency and

~ phase? - . [10]
b. Explain the principle of operation of strain gauge. =xplain different types. [10]

4. a. Draw and explain the block diagram of DSQ . Describe the various modes of operation.
[10]
b. -A 4-bit R-2R ladder type digital to ainalog converter has input 1010 and reference (6]

voltage 10 V. Find its output \'bitdge and conversion resolution.

c. A 41/2 digit voltmeter is v'sed for voltage measurement. | (4]

5 How 15.684V wiuwid be dispiayed_ oin 2V, 20V, 200V range.
1L How 0.6935 waould be displayed on 2V, 20V range.

5. a. Explainthe fur:ctions of various controls on front panel of CRO. [10]
b. Explain tha working principle of network analyzer with block diagram. [10]

6. a. Withtne help of block diagram explain the function of digital frequency meter. (10]

b. Explain Pulse code modulation technique. (10]
7. s Ebxplain Total Harmonic Distortion analyzer. 6]
b. Explain_ \(arious performance parameters of ADC. [7]
C. Explain Phase shift keying using block diagram. [7]

LM-Con.:10264-14.
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(OLD COURSE)

1) 2014

Total Marks : 100

10

(3 Hours)
N.B. (1) Question No. 1 1s compulsory.
' (2) Attempt any four out of remaining six questions.
(3) Make suitable assumptions if required and justify the same.
1. (a) Find absolute, relattve and percentage error in following numbers.
Determine number of significant digits.
1) a=123.41769543 a =123.41 S
“ii) b=0.0053102500 b =0.0051
111) ¢ = 450550 ¢ =450552
(b) Detine the operators A,V,0,u & E. Prove that 5
1) 210 = A+V 1) F=14+A
(c) Using-PiCard's method solve 5
ay
y —~— =14+ xy such that y=0 when x=0.
(d) Derive the equation for Regula — falsi msthod using geometrical S
Interpretation.
2 (a) Listthe bracl«:etl;ng methods and onen methods and find the real root of
the equation x> —4x—9 =0 uvsing Newton Raphson method correct to
three decimal places.
(b) Solve the following ecuations by Gauss - Seidel method.
27x+6y—z=85,  6x+15y+2z=72, x+y+54z=110. 10
3. (a) From the follcw'ng table find the number of students who obtained 10
marks less than 45.
F— Marks 30-40 | 40-50 | 50-60 | 60-70 |
, No. of students 31 ‘ 42 | 51 | 35 |
(b) Using Newton's divided difference formula, find the value of f(9) from 10
the following table. B J |
| S 7 I I3 1T
f(x) | 150} 392 | 1452 | 2366 | 5202
[TURN OVER



4, (a)

(b)

(b)

(b)

(b)

(c)

2

Write a program for Lagrange's interpolation method and using this
formula, find the value of y when x =10 from the following table.

X 5 6 9 11

il Sl i - - — il

Y 12 13 14 16

p—— Nt Al e S

The result of measurement of electric resistance R of a copper bar at
various temperatures ¢ C are listed below:

t

19

25

30

36 |

40

45

50

R

76

77

79

30

32

e

| 83

25 |

Find a relation R = g + b¢

The velocity of the train which starts from rest is given by ‘he following

table, the time being reckoned in minutes from the start and speed in
km/hour.
5 12 R 18

Time 3 6 R
Velocity | 22 29 31 20 4 0

- Estimate ap}:;roximately the distance covered in 18 minutes by

Simpson's 3/8t rule.

Solve % =x+y* with x, =0, yg = I by Euler's moditied formula

find the value of y when x ~ 0.7 taking 7 =0.25.
dy

Solve — = x + y with inittu: conditions y(1) =2 and find yat x=1.2,

dx |
x =1.4 by Runge - Kuits Method of Fourth Order taking 4 =0.2.

Solve the followiry set ot equations using Gauss Elimination method.

2x+y+z=10, 3x+2y+3z=18, x+4y+9z=16.

Explain the propagation of errors.
Y2

Using Adams — Bashforth method, obtain the solution of i X =y

2t ¥(0.8), given values

0 [ 02 [ 04 0.6

X
y | 0 10.0200 ]0.0795] 0.1762

— i

Write a short note on Golden section search.

LM-Con.:11391-14.
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N.B : (1) Question No. 1 1s compulsory.
(2) Attempt any four questions from remaining six questions.
(3) Assume suitable additional data if necessary and state them clearly.

1. (a) Find the driving point impedance of network. | | 5
yR ) 2

2. .

'26)-——> _ —F

o
(b) FindI andV, S -

(¢) Check for Hurwitz, £(s) = s* + 3s* + 2. 5
(d) For the given reduced incidence matrix, obtain linear graph. 5
P10 0 0 b
A= ¢ -1 1 -1 0 0
-1 0 -1 0 -1 0O
| TURN OVER

LM-Con. 11978-14.



2 QP Code: 42387~

2. (a) For the given tree (shown with firm lines) obtain. 10
(1) Incidence matrix
(11) Fundamental cutset matrix
(111) Fundamental tieset matrix.

Q
| _ oL N dV d*Vv .
(b) Forthe given network att=0, switch is opened. Calculate V, dr’ g att=_ 10 .
%
loo /L
=)
3. 10

LM-Con. 11978-14. [TURN OVER




3 QP Code: 12387
(b) For the network shown below, find transmission parameters..
— e C\/ —
' 14 J10JL Jsva 12
+ - T
| Vo
Vi S50 SN _

4. (a) Find the current in 20Q resistor using Thevenin’s theorem.

)& A RS o : zt\ix

9 L

2V M N

(b) For the nétwork shown below, find Z-parameters.

T4 oL 4l 2 N Ty
TW—W———I—“ ‘ O
\)1 9 N 2. L1 Vs
& — o

LM-Con. 11978-14.
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4 QP Code: 12387

Vv, V.

v
5. (a) For the given network, find I;, 112, and =

'\/1 .

10

(b) Check the positive realness of the following functions : 10

. S*+s+6
SR NP

.. s+1
(1) F4s

6. (a) For the given network shown belcw, the switch is closed att=0. Find i(t) fort>0 10

(b} Realize the given driving point impedance function using Foster I and II forms. 10
(s+1)(s+3)
2(8) = $3+ 3s

LM-Con. 11978-14. [TURN OVER




(b) For the network shown below, the switch is opened for a long time and it closes at
t=0. Find 1(t) fort> 0.

lon

LM-Con. 11978-14.

10

10



