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

(4)Assume sujtable data if necessary,

I. (a) Find the extremal of £{aj-+_v3-111-2y')dx : (5)
(b) State Cauchy-Schwartz inequality in £* and verify it for 1= (—4,2, 1) and
v=(8—.-2). (5)
(e} IF A2, A ....4, are cigen values of A, then show that ll,-]— ......... — arethe
IR
eigenvalues of 47 . (3)
(d) A random variable X has the following probability mass distribution;
X:0 1 :
, Find ¢ and determine P(X <1), (5)

P(X=x): 3¢ 4c=10c2 5¢-1

2. (a) Evaluate _ﬂ”:’ oz, along (i) the line y=x, (ii) the parabola x = y?, Is the line integral
independent of the path 7 Explain. (6)

(b) A random variable X has the following density function

de x>0 Y ! .
Jix)= g o Find the m.g.f. and hence, its mean and variance. (6)
X

(¢} Calculate R (Spearman’s rank correlation) and » (karl-pearson’s )from the following data:

X2 17 22 27 82
Y:113 119 117 115 12) Interpret your result. @)

3.(a)Let ¥ =R, Show that ¥ is a subspace of R , where W:{{a,!:-,c):a+b+c=ﬂ'}.

that is W consists of all vectors where the sum of their components is zero. (6)

1z

(b) Evaluate lj -

i

d= where C is the circle |z-lr=3 ; (6)

(¢) Show that the matrix A is diagonalizable. Also find the transforming matrix and the

4 1 -
diagonal matrix where 4=|2 5 -2, (8)
' 2
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Q. P. Code: 36987

4.(a) Find the extremals of E(Enw_;-"]dr. (6)

(b) A transmission channel has a per-digit error probability p=0.01. Calculate the prabability

of more than | error in 10 received digits using (i) Binomial and (i) Poisson distribution.  (6)
(¢) Obtain Taylor's series and two distinet Laurent’s series expansion of

e |

f(2)= S T indicating the region of convergence, (8)
3.(a) Verify the Cayley-Hamilton Theorem for matrix A and hence find 47 if it exists,
0 ¢ =&]
where A=—¢ 0 g (6)
b —a 0 |

(b) Let R have the Euclidean inner product. Use Gram-Schmidt process to transform the

basis {1t 1, } in to an orthonormal basis where wy=(LL1), uy=(=1010), u,=(1.2.1)(6)

{¢) The marks obtained by 1000 students in an examination are found to be normally
distributed with mean 70 and standard deviation 5. Estimate the number of students
whose marks will be (i) between 60 and 75 (ii) more than 75. (8}

6. (a) Using Rayleigh-Ritz methed, solve

the boundary value problem using 4 two degree
polynomial as initial solution,

I'= .E[E.tjr+y?—_r’:)cit; 0<X <1, given M= p(l)=0. ()
4 =2 2

(b) Show that 4=|6 -3 4/ is derogatory and find its minimal polynomial. (6)
3 -2 3

(¢) Using Cauchy residue theorem. evaluate the following integrals:

r  df

&

. 4
LR ey "
X
i) de,a>0,b>0. (4
( L{x3+az}[x?+51] $ )
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N.B. (1) Question No. 1 is compulsory. et T
(2) Solve any three questions from remammg fhrg qugst]uns ,--_ -

(3) Figures to the right indicate full marks, v
(4) Assume suitable data if necessary and mentmn the same m B.nswer :

sheet. g e 3

1. Attempt any Four of the following: ' . 2{} '
(a}) Draw a neat labelled diagram of Depleucn T}pe MDSFET and e.xplam

its operation,
(b) Find the value of I and Vg for the given Dar]mgtnn cunf‘guratmn

Ve === A
| Jeees
T
C,c_I: '::‘*._'.‘-“__g,fF ﬁ;,'_-" o=
Q1=D S

.::"'Ja

% E_aqu_rh._

Given: =80, P2=100, Vge = 1.6V.

(c) Differentiate Small Signal Amplifier and Large Signal Amplifier.
(d) State Barkhausen's Criteria and explain basic principle of an Oscillator.
(&) Give the advantages of negative feedback.

(&) Design a two stage RC coupled CS Amplifier to meet following 15
== _' specifications: A, = 100, V, = 4V, lpg =1.2mA, fi = 20 Hz.

- _Assume: gmo=5mU,lpss=7mA, ra= 50kQ,Vr=—4V. Assume suitable

; ’u'un,

{b) f.‘-::nmpare RC Coupled, Direct Coupled and Transformer Coupled 05
Bl "_'4 '-’ Ampi;f' iers.
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Q.P. Code: 40107
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3. (a) Determine input impedance, output impedance, voltage gain and- cirfent 10~ = = -
gain for the given cascaded BJT amplifier as shown-in the figure below: :
+=zoY

Jl'j"l':_T.._f:

Given: hp =200 and h;, = 1.3k,

(b) Find the necessary condition for oscillations to occur and frequency of 10
oscillations of Hartley Oscillator. Also, explain its working.

4. (a) With the help of neat block diagram, derive expression for Rip, Ror, Gur 08
for Current Series Negalive Feedback Amplifier. Give significance of the
above mentioned parameters,

(b) For the circuit shown below. determine the following:
i Rg
ii.  Q-point of each stage,
i, AC equivalent model.
iv.  Lower Cut-off" Frequecny (fi).

= ____.'J:_L: rj—-‘J

12

g

QM f"‘Lt_‘ '(":1

S Sk

r

— W

= 1)
-
=

o
=
(.

=~ _Given: Vgg = -1V, sy = 8mA, Vp=-4V for JFET and h;e = 1kQ,
=5 he= 100, Vi = 0.6V for BJT.
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5. (a) Designan RC phase shift Oscillator to generate 5kHz. sum wave mf,h 2{3\?‘ 10 _ "
peak to peak amplitude. Assume hg = 150 and h;, = R kQ. -0 -__ . ,:_q-___.h i

-

L

(b) Draw circuit diagram of Class B Push Pull Power ampllﬁer andexplmnm Iﬂ
working. Find its maximum efficiency and maximum Ema.rar dismp‘aimn m
each transistor, What is cross-over dlstnmnn‘i' H-:}w :t caﬂ be uvercame?

6. (a) Determine Ipg and Vpyy for the given netwark Of Enhancement t}fpe IIfl5

MOSFET arrangement.
hov
P
2 Mo % 2l
_,_._.__[I-——-a \F.n
jou &

|

= = ) ey
Ne &
! [ 44 L

EI*‘TJ‘I—% % O«32- K .o

Given: Ip(ON) = 3mA, vm{DN} = IW, Vas(Th) =5V.

(b) In Colpitts Oscillator, C; = 0.2uF, C; = 0.02uF. If the frequency of 05
oscillator is 10 kHz, find the value of inductor. Also, find the required gain

for.oscillation.

(c) ~Write a Short Note on: Cascode Amplifier. 10
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N.B.:

Q.1

Q.3

04

Q.5

SE Som-1V_ Fprc— Cholce Bord _ | T C ﬁ‘rﬁ]‘?h&

(1)
(2)
(3)
(4)

(al
(h)
()

(d)
(e

(a)
{hj

(1)
(b)

(a)

(b)

(a)

Q. P. Code: 21793

{3 Hours) | Total Marks: 8]

Question No. 1 is compulsory.

Solve any three questions from the remaining five.

Figures to the right indicate full marks.

Assume suitable data if necessary and mention the same in answer sheet.

Attempt any 4 questions:

How precision rectifiers are different than simple diode rectifiers? [05]
Compare ideal op-amp with practical op-amp. [03]
Find vy, v, and vo in the circuit of Fig. 1{c) if vyis 9 V. [05]
30 k2 20 k2
v\

Yo

v
)
¥p

10 kO

40 kL2

Fig. I{c) |
Design a circuit for ¥, = 2F, = 3, using single op-amp and few resistors, [05]
Explain how a resistor can be simulated by a switch capacitor circuit. [05]

Design a voltage regulator using IC 723 to give Vo =4 V to 32 V and output  [10]

current of 2 A,
Explain R-2R ladder type digital to analog convertor. [10]

Explain analog to digital conversion using successive approximation method. [10]
Draw a neat circuit diagram of a RC' phase shift oscillator using op-amp. Derive  [10]
its frequency of oscillation. What are the values of & and C for frequency of
oscillation to be | kHz? -

What is an instrumentation amplifier? Draw a neat circuit of an instrumentation  [10]
amplifier using 3 op-amps. Derive its output voltage equation.

With the help of a neat diagram and voltage transfer characteristics explain the  [10]
working of an inverting Schmitt trigger. Derive the expressions for its threshold

levels.

Draw the circuit diagram of a square and triangular waveform generator using  [10]
op-amp and explain its working with the help of waveforms.
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{a)
(b)
(e}
(d)
(e}

Q. P. Code: 21793

(b) Analyze the circuit given in Fig. 5(b). Draw the waveforms at output terminal — [10]
vo and across the capacitor €. Comment on the duty cycle of output wav eform.
Take diode D as an ideal diode and assume Ry is equal to Ra.
Viy
Al
Ry
Vi¢  RES .
pDISCH OUT 0 Yo
R
B s IC 555
— THRESH
¥ TRIG
¢ GND
[
Fig. 5(h)
Short notes on! (Attempt any four)
Sample and hold circuit. [0F]
Three terminal fixed voltage regulator. [05]
Maonolithic switching regulator, |05]
XR2206 waveform generator. |05]
Wilson current source. [05]
e E R R L
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Q.P. Code: 40395

|Time: 3 Hours] | Marks: 80 |

Please check whether you have got the right question paper,
Question No 1. Is compulsory.
Attempt any three questions from remaining five questions.
Assume suitable data if necessary and state it clearly.
Figures to right indicate full marks.

MN.B:

A Lad B o

1. Answer any four questions from given questions.

20
(a) Explain any five types of elementary signals with mathematical equations and graphical plot.
4y
(b) Find the fundamental period of the signal x(1)=sin ['—;ri ]— cos
.Y
(¢) Explain the application of Signals and System in Multimedia Processing.
(d) Find x{-2t) and x(3t + 2)
wLE}
n
17
% =
-t “ = <
(e} Test the given system for linearity, causality, stability, memory and time variant.
y=x(r)
£ " _ =3 1]
() If system matrix find the sate transition matrix. 4 =| s 0 i
2. (a) Sketch the following signals for the given signal shown. 10
a) x(=t) b) x(Z2t+ 5 cix(2t) dyx(t’2) e)-2x(1)
=ied
.qh
&
S 3
o .‘l — Y
-+ \]" " "oz e
-1
Turn Over
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{b) Using unilateral Laplace transform find the output of the system given byv: where and

%}TV+ ﬁ%;ifl [—':%'+ Gy(r)=x(r) where x(t)=e™ u(t) & v(0) =1, c—;:‘u
. ey g +25 4 7
{a) Find inverse Z-Transform of X{z), X (=)= :
J—=z'4=2
. 4

(b} Given DT sequence:

() =048 (n+2)+028(n+1)+015(n)+ 028 (n—=1)+045(n—2

Determine the following:
o Xe¥
i [ Xe™ |
iii. Phase {X(e™ )
iv. :,j'f‘| Xfe™ ) v

. (0) Determine the state model of the governed by the equation.
_1'[!1] = —er[n = [J-.—SJ.'[JI-E]+ U.i_r[u-?l] + l‘r[n]+ | .S.r[.lr}+ l.i‘r[n-— l]+ 3.:7.1-[.1:—2}+ -H[n—._‘a]

(k) Find the Founer transform of
Joosat = Wosrs I

.J.'E_f}z =
l 1) otherw i
i, From the definition of Fourjer transform

il Using the convolution theorem of Fourier transform

. {a) Determine DTFS for the sequence x(n) = cos((7/8)n)

v; S ; :
{ i Find Laplace transform of. ismr utr)

dlt
ii. Find the Z Transform of signal cos{e,n) wn]

J

1
|= T g a
(¢) Find the canonic (direct form 1) realization of H(z)= - f
1+14: —g:

{a) Find the autocorrelation function R r ) of sine wave signal,
(b} Explain the concept ROC in Z-Transform and Laplace Transform.
(¢) Discuss applications of Signals in Control System.

JSHGTBADCAATIDCAOBCHTEF6GIACST IF
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Q.P.Code: 39180
|Time: 3 Hours| | Marks:80]
NE:
1. Q. 11 compulsory
2. Attempt any three questions out of remaining five.
3. Figure to the right indicate full marks.
4. Assume suitable data if required and mention the same in solution.
Q.1 Solve the following 20

a) Distinguish between narrowband and wideband FM.

b) What is companding?

c) Why AGC is required in radio receivers?

d) Explain aliasing error and aperture effect.

e) Explain various types of noise affecting communication svstem.

Q.2a) What are the drawbacks of delta modulation? Explain adaptve delta

modulation in detail. 10

b) What is signal multiplexing? Explain TDM and FDM in detail. 10
(2.3 a) State and prove sampling theorem for low pass bandlimited signals. 10
b) Explain practical diode detector with suitable diagram. 10
(.4 a) What are different methods of FM generation? Explain reactance modulator
in detail. 10

b} Explain how PPM is generated from PWM 10
Q.5 a) Explain superheterodyne receiver 10
b) Explain VSB transmission 10
(2.6 Write note on (any four) 20

1. Quadrature amplitude modulation
2. Amplitude limiting and thresholding
3. Double spotting

4. Low level and high level modulation
5. PCM and DPCM
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