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N.B. (1) QuestionNo.1is compulsory,
(2) Attempt any four out of the remaining six questions.
(3) Non-programmable calculator are allowed, ,

2 8 3 )
1. (@ A= 4| 6 -3 2 . 5
: 3 2 -s
Show that -
@) 1Al =1
(i) adjA=A" . .
(b) Show that the Fouﬁercosine transform of- 5
1.1 - ' B
f{x) = —is —
(%) K is - |
(c) ShowthatL~' tan-' (%)=f'_"$a_l | 5
e \ ), 8
(d) Show that Ie sin (4).sinh (—V{g»)dt {— .5
0
2. (a) Ifzisanynon zero complex number show that- ’ 6
; ) .
. Ax VAR [: zz] is a unitary matrix. .
(b) Find the Fourier series expansion of f(x) =x* in [0, 2r] 6
© A
sin2t + sin 3t
(c) Show that JTC’* ='%‘. 8
. - .
3. (a) Findthe half range sine seriesforf(x)=nx —x2 in{ 0, ], hence find n2-:1 (@n-16 - 6
h L t h at ss**
(b) Show that L (cos at cos at) = oA 1dad 6

(c) Ifa,b,care distinct real numbers such that a + b+ ¢ =0. Show that the vectors (a, b, ), 8
) (b,c,a)and (c, a, b) are linearly independent.
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4. (a) Find the Fourier series expansion of —

X, -meX <0
fx)=4{ O O<x < &
x—g, —g—<x,< 4

(b) Find all the possible ranks of the matrix

k -3 -3
A=|[-3 k -3 ,
_3 -3 k where k is any real number.

e"ﬂs

© Find=() L' Gogerz: () L [tHE=4)+# 5t ~4)]

5. (a) Solve the system of equation using the Gauss-Seidel method :

3X + 4y +6z = 6
2x + 5y + 4z = 11
2x+ y +2z2 =5

(b) Find L zzi)-a— using the convolution theorem.
s§°+2

' o 2 _
(©) Showthatz[cos (ak)]= = Z S8 .

6. (a) Find Lf(t)wheref(t) = cost,0<t<n
sint >n.
using the Heaviside unit step function.

(b) Find 2'1(172;‘(5:3)- for 2 < | z | < 3 using residues.
cosa O sina

(sina)(sinB) cosp —(sinP)(cosa)

~(cosB) (sinar) sinp (cosa)cosp) | 25 @ Product of two

(c) . Express the matrix A =

orthogonal matrices.

t
7. (a) Solvethe DE y+ '[y dt =1-e" using laplace transforms.

(b) f0<x<n show that- .
2_2(m _ 4 giny_{ 72 4 )
X© = p- [( ] 3 ) sin x ( ) )sm 2X +(. 3 ‘5’7) sun3x+....].

(c) Showthat{cos nx}, ., { is an orthogonal family of functions in [~ , n ]. Also find the
corresponding orthonormal set.
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N.B.: (1) Quesfion No. 1 and 2 are compulsory.
" (2) Attempt any three questions out of remaining questions.
(3) Inall five questions to be attempted.
-(%4) Figures to the right indicate full marks.

. & Design for Supply voltage V(c. Collector resistor RC, Emitter resistor RE, (10}
voltage divider biasing resistor R| & R2 of a single stage RC coupled CE audio
amplifier for peak output voltage of 3V at skQ load, Av > 100 and Sic0< 10.

1. b. Answer the following question related to design of single stage CE audio
frequency voltage amplifier :

i. Upper limit and lower limit on choice of power supply voltuge VCC 121
ii. Upper limit on the choice of collector resistor RC 12
iii. Lower limit on selection of gmitter resistor RE . {i;

iv. Experimentally how will you determinc input impedance and output
impedance of CE without measuring input and output curent
L ]
‘2 a. Deslgn single stage- RC coupled common source (CS) audio amplifier [10)
employing JFET type BFWI I typical to provide a voltage gain of Av > 10 at
peak output voltage of. Vo = 4.5V, load resistor of 120kQ2, supply voltage of 20
V with biasing circuit to provide IDQ = 3 mA .

o

b. For the above designed circuit with source resistor “RS’ unbypassed, determine (10
voltage gain. input impedance. output impedance and output voltage for input
voltage of 20Vpp. . . -

3. a. Design a full wave rectifier de supply using center tupped transformer with two f1o]
diodes 1o give dc output voltage at 150 vaits to a variable sesistive load. The

" load current expected is 50 % 10 mA with ripple factor not to exceed 0.07. Use
LC filer : -

3. b,
AVin N2 o Vo

D Vz A
Figure A -

" Explain operation of the circuit shown in Figure A with detailed function off {10]
resistor *R’. Zener diode 'D’, and BJT *Q’ in above circuit '
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4. a. Muitiple Choice Question

V.
4, b.
S. a,
S5.b.

The best location-for setting a Q-point on d.c. load line of an FET amplifier is at

-a) Saturation point b) Cut-oft point
¢) Mid-point d) None of these
When transistors are used in digital circuits they usually opcrate in the:
a) Active region b) Break down region
¢) Saturation region . d) Saturation & cut-oft region

When an input delta of 2 V produces a transconductance of 1.5 ms, what is the
drain current delta? ) -

n) 666 mA - b) 3mA

¢) 0.75mA d) 0.5 mA

Introducing a resistor in the emitter of a common emitter amplifier stabilizes

the dc operating point against variations in: -
a) Only the temperature: b) Only the f of the transistor
¢) Both temperature and f3 d) None of the above

A voltage regulator has a no-load output of {8 V and a full-load outpyt of 17.3
V. The percent load regulation'is

a) 0.25% b) 96.1 %

¢) 4.05% d) 1.04%

Explain the following (Any two):
i. - Graphical determination of FET parameters
ii. Features of IGBT
iii. BIT as a switch
iv. Power MOSFET

Discuss. using the concept of a load line -superimposed on the transistor
characteristics. how a simple common emitter circuit can amplify a time

varying signal

“The following parameters are obtained from certain JFET data sheet: Vgsor =

- 8 V and Ipss = 5 mA, Determine the values of Ip, for each value of Vs
ranging from 0 V to — 8 Vin 1 V steps. Plot the transfer characteristic curve for

the same data

121
12]

12|
12]
2]
[5x2}

(10]

(10]
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6. a.

For the network shown in Figure B, determine the following with 12x5)
\VBE on| = 07 Vand f§ = 100 ’
i. ICQ and |£Q
ii. Inpmt& Omput lmpednnce
iii. Voltage g,am
iv. Current gain
v. List disadvantages of circuit shown
+4V -5V
2.2k RE RC SkQ
Ce Ce
1l it vo
| B} - LR
OpF S——Z- 10 pF
600 < RS S ru.§mk0
vin ~ Figure B
Determine the small signal volmgc gain of a MOSFET circuit wuh VGSQ = {10}

2. 12 V,VDD =5V, Rd = 2.5 k). Vyx = 1 V, Kn = 0.8 mA/V? dnd A = 0.02
V' (body cffect cocfficient). Assume transistor (Figure C) is biased in the
saturation region.

VDD

+
l VGSQ 1

vin ’ Figure C

Rd

b VO

7. Explmn in brief and sketch experimental setup to determine — [4x5]

Output characteristic of CE BIT voltage amplifier
Line regulation of BJT shunt regulator
i. Forward characteristic of SCR

" iv. Transfer characteristic of JFET

V.

UJT characteristic

[ TURN OVER
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N.B. : (1) Question No. 1 is compulsory.

(2) Out of remaining six questions solve any four.
(3) Each guestion carries 20 marks. Equal marks for the ‘sub-questions.
(4) Assume suitable data if required.

1. (@) Perform the following operations :
{) 1010-1 x 1011
(i) (AA), x (55)4
(i) Convert (77)g into Decimal number system
(iv) Find (22-31),, using 2's complement number system
(v) Convert (11101011000001 1 1), into Hexa-decimal number system
(b) Draw state diagram of sequence detector to detect a non-overlapping sequence
10001. Write its state table. Find the equivalent states if they are present.

Que (2) (A) Design lockout free Mod 13 up synchronous counter using JKMS flip ﬂdps.
(B) Do the following conversions of flip flops; - : o
(MIKMSto T (1D DtoT.

Que (3) (A) Draw CMOS inverter circuit, discuss its operation and draw its transfer
characteristic. '
(B) For the following function implement the SOP and POS circuit.
F(AB,CD)=3m(23,5,7)+3d(6,13,14,15)

Que (4) (A) For the following function find the reduced Boolean equation using Quine
McClusky method; . o
F(AB,CD)=3m(1,3,4,69,11,12 )+2d(5,8,15)

(B) Draw JKMS flip flop and explain its operation.

Que (5) (A) Design full adder using decoder with active high output.
(B) Explain following characteristics of logic families;
(I) Propagation delay (IT) Noise margin (1II) Current parameters
(TV) Temperature range (V) Fan out.

Que (6) (A) Design a PROM which will convert BCD numbers into Gray code.
(B) Use 5 Input, 3 Product, 4 Output PAL to realize following 3 functions.
F1(A,B,C,D) = ym( 2,3,4,8,9,13, 14) :
F2(A,B,C,D) = ¥'m( 2,3,5,8,9,14,15)
. F3(A,B,C,D)=ym( 2,3,4,8,9,14,15).

Que (7) Write short notés on any four of the following;
(I) FPGA, (Il) Asynchronous counters , (II1) ECL logic family

(IV) Weighted and non-weighted codes, (V) ROM.
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B.: (1) Question No. 1 is compulsory.

(2) Solve any four questions from the remaining questions.
(3) Assume suitable data.

Solve any four questions :—
(a) Classify transducer,
(b) Explain the significance of rise time arid bandwndth of CRO
(c) True RMS meters is always specified by crest factor. Justity.
(d) Compare different types of ADCs.
(e) On what principle does a digital frequency meter operate ?
. (f) State advantages and disadvantages of land line telemetry.

(a) Compare following temperature transducers with respect to their characteristics,
measurement range applications RTD, thermocouple and thermlstors

(b) What is the basic principle of wave analyser ? Explain hetrodyne wave analyser
with application.

(a) What is the role of a time base generator ? What are the time base requirements.
(b) Explain the principle of operation of dual slope DVM.

(a) Explain the significance of 3—;— and 4% digit displays.

(b) Explain modulation methods used for R. F. telemetry system.

(a) Explain the modes of operation of DSO.
(b) Write a note on applications of Q meter.

(a) How is the displacement measured ? State different transducers used for

displacement measurement.
(b) Explain the performance characteristics of D/A converters.

(a) Explain pulse code modulation techrique. .
(b) Explain different types of measurement errors with frequency counters.
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N.B. (1) Question No.1is compuisory.
(2) Attempt any four questions from the remaining six questions.
(8) All questions carry equal marks.
1. Attempt any four -
(@) For maximum power transfor find the value of Z if
() Z, isimpedance
(i) Z is pure resistance.

11
=8
— d{g Ayl
[z
~ by
o .
(b) Find initial value of,
f(t) = 20 — 10t — g2t
verify using initial value theorem.
(c) In network given below, lnltlal value of I, =4A and VC = 100V. Find I (0%).
A T A , | o ’ ~+ _
L fO.Q_ C ==\
(d) CurrentsI, and I, entering at Port 1 and Port 2 respectively of two port net-
~ work are gwen by following equation.
I =05V,-02V, -
=-0.2 V +V,

Obtam T and n(pl) representation.

(e) For network shown, find —Y‘f— and draw pole-zero plot.
- Hs |
B = M Lz

[TURN OVER
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2. (a) Using mesh analysis find the power supplied by dependent voltage source.

E0 o

10

-

10 -

._ ’V\Mf : . T\JB\A ,—d. g’L o

/45"

3. (a) WriteBandQ matrix for the Grabh shown. 10
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(b) Draw Bode Plot for the function G(s). Find gain margin, phase margin and 10
comment on stability.

- 2(s+025
Gls)= s’(s+1)(s+0.5)

4. (a) Forthe network below, switch is opened att = 0 with initial conditions shown. Find 10

dv. \
V"_dti’ %‘;L at time O+

(b) FindY parameter using interconnection. 10 .

- | _AMM— }

2 .
| AW S
—AVh 1 > +

1Y
\-A

T
J

m——

[ TURN OVER
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5. (a) Inthe network below, key is closed at t = 0, Find iy (0), i, (0*) and iy (0%). 10
S '
2 CL
o> ) 4/ 1F
10V _
‘ 1 . —— O°'5F .
23 C_'b) i
! ¥
(b) Find ift). - . - e 7‘ . 10
. . J___ -
(V= P2 :[
6. (a) The circuit attains steady state with switch at position (a) and is moved to position 10 D
(b) att=0. Find v(t) fort > 0. -

N

@ )§__
v B
T )8
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(b) FindZ,,, z, andG,,

iods
‘r

|

N

Y
|
7

7.

(a) Realize following function in Foster (| form
| e (E+) (£+9)
Z2(e)= s(s*+2) (s +4)

(b) Check following polynomials for Hurtwitz :—
() p(s)=s*+4s2+8
(i) p(s) =s*+s%+ 552435 4 4,

10

10



