(3 hours)

N.B: (1) Question no.1is compulsory.

(3)Figures to the right indicate full marks.
(4)Assume suitable data if necessary.

24

1.(a)ifA=(0 s

) , then find the eigen values of 6

(b) Find a vector orthogonal to both » = (-6

©)

in a year

©)

1
846186EBBB7276A9D73B4155D6ACF967

.



Paper / Subject Code: 40801 / Applied Mathematics-IV

about z=0 for

(C) Expand f (Z)= *zz(——z———ll)(z—+2)

() |z|<1 G 1g|z|<2 i) |2]>2.

T

sin®z :
4.(a) Evaluate Cj)———-——sdz, where C is the circle |z|=1
C
Z —— —

(b) Find the m.g.f. of a random variable whose pr

ﬁ%ﬁgﬁatics, physics and chemistry
th sténfdard deviation 15,12, 16
ks (i) 180 or above (ii) 90 or below. (8)

&

6

~

“given 1(0)= y(1)=0 where p(x)=c,+¢, x+c,x2.  (8)
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(Time: 3 Hours)

(1) Question No. 1 is compuisory.
(2) Solve any three questions from remaining five questions.
(3) Figures to the right indicate full marks.
@) Assume suitable data if necessary and mention the samg

Draw a neat labelled diagram of Enhancement Type M@SFETan(i expl
Explain RC Coupled Amplifier.

What is a Oscillator? Explain Basic Principle of an;D v Hat
Differentiate Class A, Class B and Class C Powe A plrﬁe“r

Design a two stage RC coupled CS — CE. .
A, =500, S<8,R; >1MQ, VCC-6V
Assume the following data: Biyp = 29 )
rq = 50kQ, Vp = —4V,

05
With the help of neat bjb' ‘diagram ‘Qenve\exprcssi 10
Series Negative Feedl "ack

10

10

10

1
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5. (a) Determine input impedance, output impedance, voltage gain and ‘Curren i‘
given cascaded amplifier as shown in the figure below:

Sk

"

tsink with Qsa = 1.2° C/W. The
5° C/W. The mounting insulation
e dissipated if the ambient temperature

05
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(Time: 3 Hours)

N.B.: (1)  Question No. 1 is compulsory. =
(2) . Solve any three questions from the remaining five. = -
(3)  Figures to the right indicate full marks. -

“) Assume suitable data if necessary and men on

Q.1 Attempt any 4 questions: = =

(a) With neat circuit explain the working of comparator circuit. =

(b) Write short note on: Bi FET and Bi MOS differential amplifier circuit.”

(c) Design a circuit with Op Amp, resistors.and a capacitor that simulates an:
inductor of 1 H. sl

(d) For a regulated dc power supply the oi

it valtage varies from 1

when the load current is varied from 0.to 1 OOmAwhlchlst : um

of I If the ac line voltage and temperature are constant; calculate. t
regulation, % load regulation and output resistance of the powersup

- (¢) How can the true RMS value of voltage signal to measured using analog
multipliers. s e o o

Q2 (@ Design an adjustable output voltage tegulator circaits using IG 317 to give 5 to
12 volts at IL=1"Amp. Given; Lipy=100 yiA and letR1=240.Q. ~d
(b) Explain the operation of single slope integrating ADC and state its advantages,
disadvantages. '

Q3 (a) Drawi;?i“_ne"fgtt?cirgﬁit'fdiagréiﬁ of a"RC‘ph}ééé?sﬁi”ft’o's"éiﬂg’tbr using op-amp. Derive
its frequency of oscillation. What are the values of R and C for frequency of
oscillation to be 1 kHz? .

(b) Explain the working principle of successive approximation type ADC.

Q.4

characteristics explain the working of noninverting Schmitt trigger. Derive the
xpressions for its threshold levels. Explain how these levels can be varied?

Design a differentiator to differentiate an input signal that varies in frequency
from 10-Hz to about 500 Hz. Draw its frequency response. If a sine wave of 2 V
eak at 500.Hz is applied to the differentiator, write expression for its output and

ith the help of a neat diagram, input and output waveforms and voltage transfer

'?Drav:v‘thei‘(}i‘rc’li?iti’ iagram of a square and triangular waveform generator using op-
e ‘amp. ‘With the help of waveforms at suitable points in the circuit explain its
‘working. Explain how duty cycle can be varied?
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(b) Analyze the circuit
and across the capa
diode D as an ideal

given in Fig. 5(b). Draw the waveforms at 0utput 1€
citor C. Comment on the duty cycle of output wa efo
diode and assume R is equal to Rp. :

Viv

RES
DISCH ouT o+

IC 555
THRESH
TRIG

% i

Fig. 5(b)

Yer

Q.6 Short notes on: (
(8) Wilson current s
(b) Temperature com

[05]

nper [05]

(©) Wein bndgg oSclIlator [05]
(d) XR2206 wavef: [05]
(&) Switc [05]
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Paper / Subject Code: 40804 / Signals & Systems

SHeO /€ ~
e Question no. 1 is compulsory xS
e Attempt any Three questions from remaining ,

Answer any 4 questions from the given questions:

Find even and odd part of following continuous time signals ’
i) X(t) = 3 +2t + 5t2. ii) x2(t) = sin2t + cos t + sintcos2t
Determine energy and power of the unit step signal

Explain the application of Signals and System in’ Multlmedla Processmg

Construct the block diagram of discrete time systems whose lnput*;o, pu relatlons are
described by following difference equations 4 '

i Y1(n) = 0.5x(n) + 0.5x(n-1)
ii. Y2(n) = 0.25y1(n-1) +0.5%(n)+0.75x(n-1)- : ;
Test the given system for lmeanty, causahty, stablhty, memory and tune var,lant

Y SR

Give advantages of state space analysis for system analysis

Perform C°"V°|Ut'°" °f x1(t) =e 3tU(t) and Xa(t) = tu(t) usmg mathematlcal method and also by
graphical method : - L8

Deteﬁ};ii}egihé",éeéuenéé1 X[n]i:as‘,socwiated with Z-T ranéf;jﬁn

T Fmdthe Vﬁirﬁpulsé rei‘s\‘péns"e ’H(n’) of the system if the spectrum is given by

HEer= § (1 + cosw) .

~ExPlai’ﬁ the procedure to obtain transfer function of system from state model of the system.

Page1of2
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b. Find exponential Fourier series for x(t)

ece e

\Y

x(t)

Q5.a  Determine Fourier transform of gate function gi\)en by X(t)?’/';A':fQFA[litly;

b. Find Laplace transform of x(t) = u(t) > a(s —a):

c. Find Initial and final value using Laplace transform-

Q6. Write short note on any two: -

a. Relation of ESIiPS

b. ROCin Z-T‘raﬁsiforiﬁfa"nd'Laplvébe Transform

¢. Feedforward Control system

ko ko o KKK R K o KK K
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N.B. ( uestion No. 1 is compulsory.

(2)Attempt any three questions out of remaining five.
(3)Figures to the right indicate full marks.

(4)Assume suitable data if required and mention the same in answer sheet =

1.  Solve any four ‘
(2) Modulation Index for AM should be less than- one J ustlfy/Contradlct
(b) What is aliasing? How it can be. prevented‘7 o Rty
(¢) Why AGC is required in radio recelvers?
(d) Justify, why FM is more immune to: n01se‘7 i

(e) Define noise figure: and n01se factor ’

2. (a) State and prove sampling theorem for low pass bandlimited sig‘nalys. 10
(b) One input to AM modulation is 800 KHz carries with an amplitude of 10 10
Vp. The second input is 10KHz modulating signal that is of sufficient amplitude
to cause a change in o/p wave of + 5.5Vp. Determine.
| i) Upper and lower side frequency

Rt Modulatlon co-efficient and percent modulation

1v) Draw o/p frequency spectrum )

v) Draw modulated wave showmg maxima and minima of waveforms

> 990 i ‘;(a) Explam the operation of Foster seeley discriminator with the help of circuit 10

dlagram and phasor diagram.-

"\,y;fﬁ,.;(b) Explam the workmg of stabilized reactance modulator with suitable diagram. 10

4 (a) Wlth help of neat diagram and waveforms explain generation and 10

: B ‘_“demodulatlon of PWM

o O
f“block dlagram ! : ;

41a1n phase shlft method for suppression of unwanted carrier with neat 10
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5. (a) Explain the following with reference to AM receiver

(1) Double spotting

(ii) Three point tracking

(iii) Image frequency rejection ratio
(iv) Fidelity

(b) Explain Indirect FM transmitter with suitable diagram.

6.  Write short note on(any four)

(a) Vestigial side band transmlssmn (VSB) and 1ts apphcatlon ELOFITEE
(b) p-law and A-law companding
(¢) Frequency division Multlplexmg«(FDM) -
(d) Amplitude limiting and thresholding o .
(e) Pre emphasis and ‘de-emphaysi's circuits and itsneed
2
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