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Note: 1) Question No.1 is compulsory 7
2) Attempt any Three from the remaining ‘ & i S N
; -atpt . o S Ak
Find Laplace transform of ™ [ usin3udu
Find the orthogonal trajectories of the curves e cosy +xy = a, where -a is a real 5
constant in XY plane.
Find a Fourier series to represent f(x) = x? in(0, 2n) hence deduce that 5
2
m
LA T B Y
12 1 4 9 16 }
Prove that F = (x% + Xy ) i+ (y +X y)j is irrotational and find its sca[ar potent:al 5

If u=-r3sin38 ,find analytic function whose real part is u.
Find the Bilinear transformation which maps the pointsz=1,i, -1 onto the pomts_

w=i,0,i
. . . - , —m<x<0 ' 8
Obtain the Fourier series for f(x) -{ ¥ L bex<n
Hence deduce that — = l+ 1,1 ol
B atgtages

Find inverse Laplace transform of (i) tan'ltf-) (ii) "t ('3:4)_3

Find Complex form of Fourier Series of coshax + sinhax in (-a , a)

Verify Greens Theorem for [, (xy +y?)dx + x®dy where C s the closed curve of 8
the region bounded by y=x and y=x?

Prove that [ x*/, (x)dx = x“jz(x) x3]3(x) 6
Use Gauss’s Divergence theorem to evalgate If; N.Fds where F=4xi +3yj -2zk 6
and S1s the surface bounded byx 0 ,y=0" 7= 0 and 2x +2y +z=4
Solve using La}place;t(ansform(pz-+2[}§1}v =3te™ ,given y(0)=4 and y'(0)=2 8

= x,0<x<(3) 6
Find half range cosine series for f(x)= { »

n-x, (—) XK
Find the image of real axis in z —plane onto w-plane under the bilinear 6
transformatlon W=
24

Prove that y= \[_ Jn{x) is a solution of the equation, 8

xzd +(x n-f-—)y 0
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Q6
A)

B)

Q)

e v+

Q.P. Code: 25014

Find the constant a,b,c if the normal to the surface ax* +yz +b3;13 ..c at P(l;z 1) 15 \5  "5
parallel to the surface y? +xz =61 at (10,1,6) B T s e ST

s " B
Find inverse Laplace transform using convolution theofem {,s’+9)3 _ . FEE, s

. =

Express the function f(x) ={ > 1

as Fourier lntegral .Hepce--evaluate 8 S

J-m sinw.sinwx dw L5
o W , , i3
7 ~

- AR
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E[Sem (1T ~Choice Boged BTP\X Electyonics Devices
C,WCu)*:S :L] NoN ~2017

QP CODE: 24600
' (3 Hrs) Maximum Marks -80
NB:
1 Question No.1 is compulsory and solve any THREE questions from remaining questions.
2 Assume suitable data if necessary
3 Draw clean and neat diagrams
Que-1 Solve any Four Marks
a What is DC load line of a diode, draw DC load line for the given circuit. 5

M___L}f_____
Joy —[ ‘1’ 1k

Draw output characteristics of BJT in CE configuration and state the 5
importance of Active region.

Justify how current flows in E Mosfet even in absence of channel inside.
How solar cell generates electricity, explain with the help of its structure.
What is the Voltage Regulator explain simple zener shunt voitage Regulator 5

(S S, |

Que-2a Define the followings related with diode ‘ 10
a)Cut in voltage b) Forward characteristics c) Reverse characteristics d)
Diffusion capacitance and e ) Temperature effects

Que-2b  For the given BJT circuit find Voltage Gain, Current Gain, input Resistance 10

and Output resistance.
$ o v

[TURN OVER
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2 QP CODE: 24600

Que-3a For the given E Mosfet circuit Determine Idg and VDSq 10
?_24 ¥
3; 242K
oM - [
oM = [ V&S (rh) = 3Y
- T &
1 Lgﬂ 14 (on) = 5mA
 a VGS(oN) = 8Y
G- SM 075K
—_
Que-3b  Explain working and VI characteristics of Tunnel Diode 10
Que-4a  What is the use of Filter in Power supply, Draw circuit d‘iagram of C-Filter 10
and explain its operation.
Que-4b  Determine ICq, VCEq, VC and VE for the BIT based given circuit 10
TQ@V'
= : 2
500k K
Ve
u ;3 Z{oo
V&
Ik

[TURN OVER
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Q. P. Code: 25073
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Q..P. CodE‘ 27584

Time: 3 Hours W, . P 'M"arks;"BO :

N.B.: 1.Question No. 1 is compulsory. e ; ?
2. Attempt any three questions out of remaining five questions:-
3. Figures to the right indicate full marks.

4. Assume suitable data if required and mention it in answer sheet

Q1. Solve following g b G o T (20 Marks)
a) Explain the following decimals in gray code form T g, e
1. (42)10 2. (170 . S

b) Explain characteristics of logic families
¢) State and Prove Demorgan Theorem
d) Convert JK flip flop to T flip flop.

Q2. a) What is shift register? Explain any one type of‘shift register. Give it_§ appiicafions&

7 (10 M__a-r‘ks)
b) Implement the following Boolean function usirig 8:1 muItlpIexer g : S o
F(A,B,C,D)=3M(0,1,4,5,6,8,10,12 13) o™ BT el F S (10Marks]
Q3. a) Explain the Johnson's Counter. Des;gn for mlpal state 0110 From |nmal state explam and
draw all possible states. 5 SR o vy . {10 Marks)
b) Minimize the following expression using Qume McCIusky techmqua
F(A,B,C,D)=3M(0,1,2,3, 5 4,9, %1 (R ‘ 3o {10 Marks)
Q4. a) Design a 2 bit comparator andtmp!ement‘ using logic gates S . (10 Marks)

b) Using Boolean Algebra and De-Morgan's theorem prove that .
YZ+WXZ+WXYZ+WYZ =Z :
Simplify the expression [AB {C+BD)+ A B 1C as much as pDSSIble {10 Marks)

Q5. a) Explain the worklng of 3 bit asynchronous counter wath proper timing diagram (10 Marks)

b) Desngn BCD Adder using the mtegrated cm:unt 4 bit bmarv adders. (10 Marks)
Q6. Write short notes on followmg L. ot ' (20 Marks)
~a) Hazards )
b) Hamming Code" .

¢) Encoder and Decodér
d) Compare TTL and CMOS logic famllles

3 3 o ok ok ok ok ok ok ok ok koK ok ok
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{3 Hours) Total Marks: 80 ! 7

N.B: (1) Question No.1 is Compulsory.
(2) Attempt any three questions from remaining.
(3) Figures to the right indicate full marks.
(4)Assume Suitable data if required.

1. (a) Obtain Transmission parameters in terms of *Z’ Parameter. (20)
(b) Ifil=2 A, Find V.

Vv {0

3, <‘> )

(c) Obtain s-domain (Laplace transform) equivalent circuit diagram of an inductor and

capacitor with initial conditions.

(d) Check whether the polynomial is Hurwitz or not by continued fraction method.
F(s) =s* +8% +45? 42543

(e)List the types of damping in a series R-1.-C circuit and mention the condition for

each damping.

HA

2. (a) Obtain hybrid parameter of the interconnected 2-port network. (8)
o——AANWM—___AMM AN
o 3. KoL
%5 (PR 2.5
©
~ANMA. AN
(051 C G
¥ o4y * un
3Vx.
o— i
(b) Find current through 15Q resistor. A (6)
W = ’m'th ey
P, o
5.

\2°‘JC %ﬂ ks % 18

2 Turn Over
DFB5A92919E6

3




2  Q.P.Code: 251

(c)Test whether F(S) = 28*+78%118%4125+4 s a positive real function. (6)
8*+55%4982¢118+6
3. (a) Obtain Thevenin’s equivalent Circuit:- W B3I (10)
I e
Ta
n 10
1051
vy
v
(- 3.0 T (- 6V
AN | A ML}
Hence find current Flowing through 10 Q Load. |
(b)For the network shown in figure, find the voltage across the capacitor, (10)
|- 2 P -
¥ To 30
‘. Fen e ,
; ) o o
r T D
3 0‘\/ UJL "
ek - Ty N
4. (@)Find Ic and Ve for t0 I8} (10)
M: MWW . e -
200 o L #°9
n =amt] = BuF
N : C
. -
B
(b) Realise the following function in Foster- I and Foster-11I form. (10)
Z(8s) = (S+1)(S+3)
(S+2)(S+4)
Turn Over

ESE62E0555449C8D0DS00FB5A92919E6




' P.Ccde: 25156
e: 251 . RECe
5. (a) Find driving point impedance ¥, for the network shown in figure, {10)
g I] =
130
i
R - 2.

\ I| ' ‘/‘4 l O

+ t
o
v; N
V‘ e 2
i “:7 ; ;:
P ) Find i (t).ia(t) and i;(t) at t=0" 2

2.5~
Ly =yF
2 ()
\\L Co =3
34

6. (a)Find the characteristic impedance, cut off fre
shown:

3 ¥ |
g |

I
gsomﬂ

quency and pass band for the network

(6)

[}

|
0.UMF o-u MY

Turn Over
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4 Q.P.Code: 25156

-

(b)For given circuit , the switch is closed at t=0.Find V(t) for t>0

=0 looS1L-

+
s %3.9, - VL)
¥ IF[ -

(¢) The network shown in Figure reaches a steady state with switch at position 1. At t=0, the
switch is changed from the position 1 to the position 2, Find the value of 1, di , i at
t=0" dt  de

N
3¢ ' I

E5E62E0555449C8D0D500FB5A92919E6
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Time :- 03 Hours

(i) Question No. 1 is compulsory & attempt any $ewr out of the remaini gﬂ
(i) Assume suitable data if required but justify it logically wherever applicable.
(iii) Figures to the right indicate full marks & every sub-question from Q:2 to Q.6. has equal

& Measarement
Nov - :

thoee

(iv) This paper tests your basic level of understanding the fundamentals: s ead each-quest on carefu

Q.1 ATTEMPT ANY FOUR (04) :-

Q2 (a) The true value of the voltage aoros

(a) Define the following dynamic chmaaeﬁagié 'vitps;rii_mien ‘& mention for which.
of measurements they have to be considered ?

(i) Speed of Response
(ii) Lag

(iii) Fidelity

(iv) Dynamic Error

(b) Draw a neat circuit diagramio}'-I;CR :

(c) Explain the function Ofdelaj; .

it 18 10 V when it is calculated by 20
ix different random individuals (but
ng résults as shown :-

mathematical analysis. Measuring th mﬁi&bﬁ%ggb
all with the same digital multimeter) gives the follow

| Measured
| “Values -
11025V
10.05 V
99V
995V
S 985V

- (i) Calculate the arithmetic mean (average) for the above observations,
_ (if) Calculate the percentage crror for the fourth observation.

{(iii) Calculate the accuracy for the second observation.

- (iv) Determine the precision of the fifth observation.

 (v) Calculate the standard deviation (o) for the above observations.
(vi) Calculate the average deviation (davg) for the above observations.

' Fgr Q. g‘l(é)::Students can attempt any five sub-questions between (i) to (vi)

SEEBC26367F ABAF DY 383579F80840



Fig. 1 - Th . Wien Bhdge for Q.2 (b

Q.3 (a) The block diagram of a genexal purpoce caﬂmde ray 0501lloscopc (CRO) is: as shown in Fig. 20
2 below. Identify the blocks / elements numbered from I to 5 & describe theu' functionality.
What is the use of trigger cxrcutt )3 trlgger generatnr in CRO ) Explam W].th neat diagram.

Blockd;agram or:ggneral'purpose CRO for Q.3 (a)

S
(b) EXplam how Llssajous pattems/ figures areused for measurement of an unknown frequency

& phasc shift using a cathode ray oscxlloscope (CRO). Determine the approximate phase shift of
thc L1' ‘ﬂus ﬁgure fpattﬂm as shown m Flg 3 below observed on CRO screen :-

¢eoxreche)

Ky = 2-23
Ny = 6
gl';Z'B?)

4225

\\l

s b -

Flg 3 — Lissajous pattern on CRO for phase measurement for Q.3 (b)
e 'SEEBC2636TF pRAFR0R383579F80840



Q4 (a) From the diagram shown in Fig. 4 bf:low,
to measure which kind of electrical signal
instrument with a neat block diagram.

identify which type of msti:um
/ input quantity. Descﬁbcth 0

I detection
; (end of county

+
Time

Total time of
counting

!

— |
Clock pulses to f «— Npulse
the counter during |
time ét“ ‘

- Fig- 4~ Waveform analysis for Q.4 (a)
{b) The diagram belowcmF : ‘

: ] lgsshowsagr

multiple signal components is displayed on a screen, with each individual
frequency (Hz) & its own.amplitude ijl_"c_lg'nitydé,is{_'as )
%o display it ? Describe its operation with a neat block

ap (spectrum)wherea complex waveform having
eI, Wi signals having its own

ich instrument is used

N

100 150 200 250 300 350 400
Frequency (Hz)

500 550 600

5 FigSuAmphtude Spectrum of a complex signal Wwaveform for Q.4 (b)

8EEBC26367F§.§§@§W383579F80840




Q.6

Q.P. Code: 25815

(b) In a food processing unit, a highly acidic solution is stored in a storage tank where its l’ével
has to be continuously monitored round the clock. Your supervisor suggests that due to_highly
acidic nature of the solution, a non-contact transducer should be used for the level measurement,
Which transducer will you use for above application ? Describe its operation with a neat diagram.

(a) You are asked to measure the flow rate in a network of pipes that-carry brine (a salt water -
solution). At first, it seems an easy task to use electromagnetic flow meters since brine solution
being highly conductive, the output signal obtained is proportional to the flow rate. However on
close inspection, you find that due to several issues; including the shortage of space & the myriad
arrangement of piping the flow transducer can be only installed in a vertical position, The plant
supervisor also tells you ‘it should be such that’ siniply by looking at-flow rate directly on its
scale, he can adjust the valve manually & quickly 50 as to control it. Which flow transducer will
you select for such an application ? Explain with a neat diagram. : '

(b) A thermostat in a home heating system néeds a temperature transducer fo work between the
temperature ranges of + 15 °C to + 45 °C. Being fully ‘electronic in nature, the thermostat
requirements are that the sensor should be as small as possible, be extremely light in weight &
portable. Apart from being easily interfaced with electronic devices / circuits in the thermostat,
it should have a quick response to the variations in the ambient temperature & should be of
cheaper cost. Out of the various. temperature transducers, describe which is the best suited for
above requirements. Explain its construction,.operation & characteristics with a neat diagram.

8EEBC26367F#§§@EQ§0§3 83579F80840




