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T1434 S.E.(SEM. IV)(Choice Base)(ELECTRONICS & TELE ENGG.) / T10017 APPLIED MATHEMATICS - IV
Q. P. Code: 36987

(3 hours) Total Marks: 80
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 suitable data if necessary.

. 1

1. (a) Find the extremal of Io(xy+ y? —2y2y’)dx . (5)

(b) State Cauchy-Schwartz inequality in R3 and verify it for u=(-4,2,1) and
v=(8-4,-2). ©)

. 1 11
() If A4,4,,4,.....4, are eigen values of A, then show that —, —,—,........ — are the
A Ay A 6
eigenvalues of A™ . (5)
(d) A random variable X has the following probability mass distribution;
X:0 1 2 . >

, Find ¢ and determine P(X <1). 5)

P(X =x): 3c® 4c-10c2 5¢c-1

2. (a) Evaluate _[:H z?dz, along (i) the line y = X, (ii) the parabola X = y2, Is the line integral

independent of the path ? Explain. (6)

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

2e2 x>0 . : .
f(x)= {O Ey Find the m.g.f. and hence, its mean and variance. (6)

(c) Calculate R (Spearman’s rank correlation) and r (karl-pearson’s )from the following data:

X:12 17 22 27 32
Y 1113 119 117 115 121+ Interpretyour result (8)

3.(a) Let V =R?, Show that W is a subspace of R3, where W:{(a, b,c):a+b+c=0},

that i1s W consists of all vectors where the sum of their components is zero. (6)
e2z

b) Evaluate dz where C is the circle |z-1|=3 . 6

(b) |l -1 ©)

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

4 1 -1
diagonal matrix where A=|2 5 -2]|. (8)
11 2
Page 1 of 2

6F9211178067637865353A2FBSESEEAB



Q. P. Code: 36987

4.(a) Find the extremals of J.Xj(2xy +y"*)dx. (6)

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

of more than 1 error in 10 received digits using (i) Binomial and (ii) Poisson distribution. ~ (6)

(c) Obtain Taylor’s series and two distinct Laurent’s series expansion of

f(2)= #_21_3 , indicating the region of convergence. (8)

5.(a) Verify the Cayley-Hamilton Theorem for matrix A and hence find A *if it exists.

0 ¢ -b
whereA=|-¢c 0 a (6)
b -a 0

(b) Let R3 have the Euclidean inner product. Use Gram-Schmidt process to transform the
basis {u;,u,,u,}in to an orthonormal basis where u, =(1,1,1), u,=(-1,1,0), u;=(12,1)(6)

(c) 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 method, solve the boundary value problem using a two degree
polynomial as initial solution.

| = Jj(ny+ e y’z)dx; 0< X <1, given y(0)=y@)=0. (6)
4 -2 2

(b) Show that A=|{6 -3 4. isderogatory and find its minimal polynomial. (6)
3 =2 3

(c) Using Cauchy residue theorem, evaluate the following integrals:

. 2r o dé

U IO 5+3siné )
L e X2

(i) Iw(x2+a2)(x2+b2) dx,a>0,b>0. 4
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Paper / Subject Code: 39202/ APPLIED MATHEMATICS- IV

Q. P. Code: 24492
1T01014 S.E.(ELECTRONICS & TELE-COMMN)(SEM 1V) (CBSGS) / 39202 APPLIED MATHEMATICS - IV

Duration: 3 Hours Total Marks: 80

N.B.:1) Q.1.is compulsory.

2) Attempt any three from the remaining.

Q.1. a) Show that the set {ex, xe”®, xzex} is linearly independent in C*(~w, ). (5)
b) Show that j log zdz = 27i, where Cis the unit circle in the z-plane. (5)
[}
c) Find the projection of u=(3,1,3) along and perpendicular to v=(4,-2,2) (5)
d) Find the extremal of I(yz +yft2 ye')dx (5)
[3/2 1/27 A
Q.2.a)lfA = , find e (6)
Ll/Z 3/2J
© o de
b) Evaluate [ ———— (6)
, 3+ 2cos@
[1 2]

c) Find the singular value decomposition of L J
1 2

(8)

V3

Q.3. a) Find the extremal of .[(y’z - yz)dx given y(0) =0,y (7)=0 (6)
0
1 2 3]
b) Verify Cayley Hamilton theorem for A = I 2 -1 4 I and hencefind A" & A* (6)
3 1 -1
1
c) Expand f (x) = ——————intheregions (i) 1<|z-1|<2 (ii)|z|<1 (8)
(z-1)(z-2)
Q.4. a) Construct an orthonormal basis of R ° using Gram Schmidt process to
S ={(3,1),(2,3)} (6)
b) Find the extremum of [ (2xy + y"?ydx . (6)

Xo

c) Reduce the quadratic form 6x° + 3y’ +3z° — 4xy + 4xz — 2zy to canonical form and
hence, find its rank, index and signature and value class. (8)
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Q. P. Code: 24492

2

z
Q.5. a) Using Residue theorem evaluate J'z—dz where Cis |z|=2.
(z-1)"(z+1)

C

b) Find the linear transformation Y=AX which carries X, = (1,0,1)’, X, = (1,-1,1)', X, = (1,2,-1)’

ontoY, =(2,3,-1),Y,=(3,0,-2)",Y, =(-2,7,1)’
c) Check whether v = R ? s a vector space with respect to the operations

(x,,0) +(x,,0) = (x, + x,,0); k(x,,0) = (kx;,0)

3

21 1
Q.6.a) Obtain Taylor’s series expansion for f (x) = % about z =i
2(z +1)
[ (-4  3)] .
b) Let W = span (0,1,0),L—,O,—J t, Express w =(1,2,3) in the form of w = w, + w, where
5 5)j

w,oeW &w,eW "
1

c) Using Rayleigh- Ritz method, solve the boundary value problem | = I(2xy —yioy? Jax ;

0

given y(0) = y(1) =0

3k %k %k % 3k %k %k %k %k %k 3k %k %k %k k kk

Page 2 of 2

4E7D7EB518DFF8AC17897B522244CODF

(6)

(8)

(6)

(6)

(8)



Paper / Subject Code: 40802 / Electronics Devices and Circuits-I1

S.E.(ELECTRONICS & TELE-COMMN)(Sem V) (Choice Based) ELECTRONIC DEVICES & CIRCUITS |l
(Time: 3 Hours) [Total Marks: 80]

N.B. (1) Question No. 1 is compulsory.
(2) Solve any three questions from remaining five questions.
(3) Figures to the right indicate full marks.
(4) Assume suitable data if necessary and mention the same in answer sheet.

1. (a) Draw aneat labelled diagram of Enhancement Type MOSFET and explain its operation. 20
(b) Explain RC Coupled Amplifier.
(c) What is a Oscillator? Explain Basic Principle of an Oscillator.
(d) Differentiate Class A, Class B and Class C Power Amplifiers.

2. (a) Design a two stage RC coupled CS — CE Amplifier to meet following specifications: 15
A, =500, S<8 R;=21MQ, V..=6V.
Assume the following data: B, = 290, hje = 4.5kQ, g1, = 500000, Ipgs = 7mA,
rqg = 50KkQ, Vp = —4V.

(b) Fora ‘n’ stage cascaded amplifier, show that overall lower 3 dB cut — off frequencyis 05
fL

fir = in_1

3. (a) W.ith the help of neat block diagram, derive expression for Rir, Ror, Gmr for Voltage 10
Series Negative Feedback Amplifier. Give significance of the above mentioned
parameters.

(b) Write Short Note on: Darlington Pair Amplifier. 10

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

(b) Draw a neat diagram of Direct Coupled Class A Amplifier and explain its working. 10
Hence, find its efficiency.

57446
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Paper / Subject Code: 40802 / Electronics Devices and Circuits-I1

5. (a) Determine input impedance, output impedance, voltage gain and current gain for the 10
given cascaded amplifier as shown in the figure below:

[ -

-

. o—{
LA

I

Ry le Tcgl R

P\/’j)
r Y
P\SH

RS
-

S

?3)
i

&=

.
b, %

=

m‘
'
j

RS% TG,

|

-~

(b) Draw circuit diagram of Cascode Amplifier and explain in detail.

6. (a) State and Explain different types of Biasing techniques for Depletion Type MOSFET.

(b) Explain the concept of Heat Sink in detail required for Power Amplifiers.

A Silicon Power Transistor is operated with a heat sink with Qsa = 1.2° C/W. The
transistor is rated for 120 W at 25° C and has Qc = 0.5° C/W. The mounting insulation
has Qcs = 0.5° C/W. What maximum power can be dissipated if the ambient temperature

is 40°C and Tygmax = 200°C

(c) Calculate frequency of Oscillation for Hartley Oscillator if Ly = L, = 1ImH and C = 0.2

M.

57446
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Paper / Subject Code: 40803/ Linear Integrated Circuits

S.E.(ELECTRONICS & TELE-COMMN)(Sem IV) (Choice Based) / 40803 - LINEAR INTEGRATED CIRCUITS

(Time: 3 Hours) [Total Marks: 80]

N.B.: (1) Question No. 1 is compulsory.
2 Solve any three questions from the remaining five.
(€)) Figures to the right indicate full marks.
4) Assume suitable data if necessary and mention the same in answer sheet.

Q1 Attempt any 4 questions:
(@) With neat circuit explain the working of comparator circuit. [05]
(b) Write short note on: Bi FET and Bi MOS differential amplifier circuit. [05]
(c) Design a circuit with Op Amp, resistors and a capacitor that simulates an [05]

inductor of 1 H.

(d) For a regulated dc power supply the output voltage varies from 12 Vto 11.6 V' [05]
when the load current is varied from 0 to 100 mA which is the maximum value
of I If the ac line voltage and temperature are constant, calculate the load
regulation, % load regulation and output resistance of the power supply.

() How can the true RMS value of voltage signal to measured using analog  [05]
multipliers.

Q.2 (a) Design an adjustable output voltage regulator circuits using IC 317 to give 5to  [10]
12 volts at I.=1 Amp. Given; lap;=100 pA and let R1=240 Q.
(b) Explain the operation of single slope integrating ADC and state its advantages, [10]
disadvantages.

Q.3 (a) 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 R and C for frequency of
oscillation to be 1 kHz?

(b) Explain the working principle of successive approximation type ADC. [10]

Q.4 (a) Withthe help of a neat diagram, input and output waveforms and voltage transfer ~ [10]
characteristics explain the working of non-inverting Schmitt trigger. Derive the
expressions for its threshold levels.Explain how these levels can be varied?

(b) Design a differentiator to differentiate an input signal that varies in frequency  [10]
from 10 Hz to about 500 Hz. Draw its frequency response. If a sine wave of 2 V
peak at 500 Hz is applied to the differentiator, write expression for its output and
draw output waveform.

Q.5 (a) Drawthe circuitdiagram of a square and triangular waveform generator usingop-  [10]
amp. With the help of waveforms at suitable points in the circuit explain its
working. Explain how duty cycle can be varied?

58024 Page 1 of 2
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Paper / Subject Code: 40803/ Linear Integrated Circuits

(b) Analyze the circuit given in Fig. 5(b). Draw the waveforms at output terminal vo

()
(b)
()
(d)
(€)

and across the capacitor C. Comment on the duty cycle of output waveform. Take
diode D as an ideal diode and assume Ra is equal to Rg.

RES
DISCH OUT 0 ¥y

b 2; Ry IC 555
THRESH
Ve TRIG
c GND
T ti
Fig. 5(b)

Short notes on: (Attempt any four)
Wilson current source.

Temperature compensated log amplifier.
Wein bridge oscillator.

XR2206 waveform generator.

Switch mode power supply.

*khhhkhkkk
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o e, T e o o A SR
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1. (A) Explain interrupt pins of 8085. Ok R AT o B o P
S ST N i
WA= o r‘:' N r"-.-.-” \:\ = f,\:f;' - J:\_:" }-/:' : _.
(B) Explain string addressing mode of 8086 ’ Lol BF o o Am
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(iii) Image frequency rejection ratio

(iv) Fidelity
(b) Explain Indirect FM transmitter with suitabl

(1) Three point tracking
(a) Vestigial side band transm
(b) p-law and A-law compan

(1) Double spotting
(¢) Pre emphas

(d) Amplitude ]

(¢) Frequency d

(a) Explain the following with reference to AM receiver
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Paper / Subject Code: 40804 / Signals & Systems

1701024 - S.E.(ELECTRONICS & TELE-COMMN)(Sem IV) (Choice Based) / 40804 - SIGNALS & SYSTEMS

3 Hours

Total marks: 80

e Question no. 1 is compulsory
e Attempt any Three questions from remaining

Q1. Answer any 4 questions from the given questions: 20
a. Find even and odd part of following continuous time signals
i) X(t) = 3 +2t + 5t2. ii) xo(t) = sin2t + cos t + sintcos2t
b. Determine energy and power of the unit step signal
c. Explain the application of Signals and System in Multimedia Processing.
d. Construct the block diagram of discrete time systems whose input output relations are
described by following difference equations
i Y1(n) = 0.5x(n) + 0.5x(n-1)
ii. Y2(n) = 0.25y1(n-1) +0.5x(n)+0.75x(n-1)
e. Test the given system for linearity, causality, stability, memory and time variant.
y(t) = x(t?)
f. Give advantages of state space analysis for system analysis
Q2. Perform convolution of xi(t) = e*'u(t) and x»(t) = tu(t) using mathematical method and also by 20
graphical method.
Q3.a. Determine the sequence x[n] associated with Z-Transform 10
1
X(2) = 1-1.5z1+40.52-2
b. - Find the impulse response h(n) of the system if the spectrum is given by 10
H(e™) = § (1 4+ cosw) .
Q4.a. Explain the procedure to obtain transfer function of system from state model of the system. 10
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b. Find exponential Fourier series for x(t)

V

x(t)

-T 0

T 2T 3T

Q5.a Determine Fourier transform of gate function given by x(t) = A for |t] < %

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

c. Find Initial and final value using Laplace transform

X(s) = i 6/5(35 +5)

Q6. Write short note on any two:

a. Relation of ESD, PSD with auto-correlation

b. ROC in Z-Transform and Laplace Transform

c. Feedforward Control system
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. Question No.1. is compulsory. Attempt any four out of five in it.

. Attempt any three out of remaining five.

1
2
3. Assume suitable data, wherever necessary and justify the same.
4

. Figures to the right indicate marks.

1. A
B)

C)

D)

E)

2. A)

B)

B)

B)
C)

Compare MOM, FEM and FDM.
Given the potential V = 2x%y — 5z (V) and a point P (-4, 3, 6), find
a) Electric field intensity at P
b) Electric flux density at P
c) Volume charge density at P
State the Maxwell’s equations for good dielectric in integral and point form.
Also state their significance.
With the help of neat schematic diagram, explain the working of an
Electromagnetic Pump.
Explain Super refraction.

Two extensive homogeneous isotropic dielectrics meet on plane z = 0.
Forz>0, &;=4 andfor z<0, &,=3.

A uniform electric field El = 5@, — 24, + 3a, (kV/m)exists for z = 0. Find,

a) Ez for z < 0.

b) The angles E; and E, make with the interface.
State Poynting theorem. Derive its final expression and explain the meaning of
each term.

What is ionosphere? Describe its various layers. Which layers are present
during day and night time? Where maximum attenuation of electromagnetic
waves takes place inside the ionosphere?

State and derive FRISS transmission equation.

Determine the potential at the free nodes in the potential system of Fig.1. using
Finite Difference Method (Band Matrix Method).

Ir-nv
¥
A0V D
1T 2] 3 10V
s
ov_/
Fig.1.

Derive Helmholtz equations for Magnetic field in free space.
For the normal incidence, determine the amplitudes of reflected and transmitted

E and H at interface of two regions at z = 0.
Given: Incident E; =1.5x1073 (VIm); &, =85; uy=1; 0,=0 .
Second region is free space.
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5. A) Explain formation of duct and condition for duct propagation. (10)
B) Obtain an expression for MUF in terms of d, H and fc. (5+5)
If a high frequency communication link is to be established between two points
on the Earth 2000 km away, and the reflection region of ionosphere is at height
of 200 km and has critical frequency of 5 MHz, then calculate the MUF for the
given path.

6. A) Explain the formation of inversion layer in troposphere. ®)
B) Define critical frequency as a measure of ionospheric propagation and — (2+3)
determine critical frequency for reflection at vertical incidence if the maximum
value of electron density is 1.24 x 10° per CC.
C) Consider a two element mesh as shown in Fig.2. Using FEM determine the  (10)
potentials at free nodes.

A
Node | (X, Y) 4
1 (0.8,1.8)
2 (1.4,1.4) 3..,.ﬁ\
3 (2.1,2.1) 1 1[]\{!
4 (1.2,2.7) oy
2
s X
Fig.2.
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