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Total No. of Printed Pages:02
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EXAMINATION JULY 2023
Engineering Economics and Management

[Time: 03:00 Hours] [Max. Marks: 100]

Instructions:1) Attempt any five questions in all.
2) It is compulsory to answer two questions each from Part - A and Part- B.
3) Answer any one question from Part - C.
4) Figures to the right indicate marks.
PART- A

Answer any two questions from the following:

Q.1 (a) Explain in brief the concept of Scarcity and Efficiency.

(b) State the law of demand. Explain the law using demand schedule and demand
curve.

(c) Explain the Importance of demand forecasting. 6

~ 2

Q.2 (a) Differentiate between real GDP & Nominal GDP.
_ (b) Explain the determinants of Investments.
(c) Elaborate the objectives of Macroeconomics.

AN

Q.3 (a) Explain the concept of shift in demand with the help of a diagram. Mention the 7
reasons for the shift.

(b) Elaborate in brief types of elasticity of demand. 7
(c) Write a short note on price index. 6

PART -B
Answer any two questions from the following:

Q.4 (a) What are the basic steps in the control process?
(b) Elaborate on various types of plans.
(c) Write short note on Strategic Business Unit.

A N

Q.5 (a) Explain the formal and informal communication.
(b) Elaborate in brief Cost benefit analysis.
(c) Explain the three stages in change process.

[-AWRN B |

Q.6 (a) Explain in brief the functions of manager.
(b) Explain the Herzberg's theory of motivation.
(c) Describe the reward pyramid using the diagram.
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PART -C
Answer any one questions from the following:

Q.7 (a) Elaborate the concept of Positive Economics.
(b) Explain the concept of Gross Domestic Product
(c) Write a short note on:
1. Span of management
2. Importance of communication

Q.8 (3 Explain the shift in supply curve using the diagram.
(b) Elaborate the Importance of planning.
* (c) Explain the relationship between Consumption, income, and savings.
(d) Describe the sources of conflicts.
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Total No. of Printed Pages:02
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EXAMINATION JUNE 2023
Energy Conversion
[Time: 3:00 Hours] [Max. Marks:100)
Instructions:- 1) Answer any five questions by selecting two questions each from part A
T and Part B, and one Question from Part C.
PART-A
Q1 A. Describe the exhaust blowdown loss. [4]
B. Explain the rating of IC engine fuels. (8]
C. Explain the working of a four stroke SI engine. (8]
Q2 A. Describe the loss due to gas exchange process. [4]
B. Explain the factors that influence the volumetric efficiency. (8]
C. Explain with a neat sketch the stage of combustion in an SI engine. [8]
Q3 A. Write a brief note on automotive A/F ratio requirement. (4]
B. Illustrate the working of a Carburettor system and state the factors affecting [8]
carburetion.
C. Write short notes on: (8]
a) Knocking in Cl engine
b) CRDI
PART-B
Q4 A. Briefly classify the supercharging systems. [4]
B. Describe the effect of supercharging on engine performance. 8]
C. Explain any 2 types of turbochargers. 8]
QS A. Write a short note on Bharat Stage IV norms. 4]
B. Write short notes on the following: 8
a) VCRS ]

b) HCCI

C. Derive the formula used to determine the mass of air supplied to ap

air box. engine by using (8]
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Q6 A trial was conducted on a single-cylinder oil engine having a cylinder diameter of 3 cm [20]
and stroke 45 cm. The engine is working on the four-stroke cycle and the following
observations were made:

Duration of trial = 54 mintues
Total fuel used = 7 litres
Calorific value =42 MJ/kg
Total number of revolution =12624
Gross Imep. =7.25 bar
Pumping Imep. =0.35 bar
Net load on the brake =150 kg

| Diameter of the brake wheel =178 m
drum _
Diameter of the rope =4cm
Cooling water circulate . =550 litres
Cooling water temperature rise ~ =48 °C
Specific heat of water =418 kJ/ kgK
Specific gravity of oil =0.8

Calculate the mechanical efficiency and Draw heat balance in terms of kW,
PART-C

Q7 A. Describe Time loss factor in actual cycles.

6
B. Compare SI and CI engine knock. {6}
C. With a neat sketch explain the stages of combustion in Cl engine. (8]
Q8 A. Explain the working of Roots Supercharger. 6]
B. Write a brief note on HC emissions. [6]

C. The following observations were recorded during a test on a single cylinder oil engine (8]
. Bore: 300 mm; stroke: 450 mm; speed: 300 rpm; indicated mean effective pressure: 6

bar; net brake load: 1.5 kN; brake drum diameter: 1.8 m; brake rope diameter: 2 cm.
Calculate: l.

i) Indicated power
ii) Brake power and

iii) Mechanical efficiency.
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S.E. - (ETC / ECE) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Signals and Systems
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1. Assume suitable data wherever necessary

2. Attempt any two full questions from Part 4, any two Jull questions firom Part
B and any one full question from Part C

PART A
Q1 a) The Signal is defined by, 4 marks
)= t+5 -5<t<—4
1 —4<t<4
5—t 4<t<S.

If it is passed through the differentiator what is the energy of the signal?
b) For the signal x(t) shown in fig, sketch 6 marks
D) XQtF12) ) X(@-42), i) {x()-x(-H)}u(t)

x(t)
2

2 ]/.1 0 1 2

c¢) Determine whether the following signals are periodic or not and find the
fundamental period
i) x(t) = 1+12cos(aty+Scos(2n/3t)+3sin(n/2t+n/4)

it) x[n] = cos (E n) sin G n)

6 marks



Q2

Q3

d

a)

b)
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Find the Odd and Even part of the following signals 4 marks

) x(t) = e%cost  ii) x[n] = e~ (V/Nu(n)

Determine the signal x[n] using the following information 8 marks
i) X[n] is real and even
ii) x[n] has period N=5 with Fourier series coefficient ay
i) a;3=3
iv)  <Xiolxn]l?=18

Show that x[n]=A cos(Bn+C) and specify the numerical values of A, B
and C

List out and examine the Dirichlet Conditions of a periodic signal and 6 marks
explain Gibbs phenomenon

Find the Fourier series coefficient of the following signal
6 marks

x(t) = AsinQt

Check the following systems are Linear, time invariant, causal, stable and 10 marks
invertible systems

i) 2O 4 30(1) = x3(t) ii) y[n] = Cos(2nx[n+1])+x[n]
Derive the Synthesis and analysis Equations of discrete time Fourier Series. 6 marks

State and prove the Differentiation property of continuous time Fourier
Series

4 marks
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PART B

Find the Fourier transform of the signal and sketch the spectrum

x®)=1 |t|<T
0 JtI>T

Determine the minimum sampling frequency and the sampled version of

the analog signal x(t)=5cos(100xt)+sin(50nt) — 2cos(100mnt)

State and prove the parseval's theorem of Discrete Time Fourier Transform

Find the Laplace transform of the following signal and sketch its ROC

= t 0<t<1
2—t 1St<2

Find the Z transform and sketch the ROC. x[n] = al?  [a] <1

Determine all possible signals of x[n] associated with the following z
transform
22

X(@) = 222 —7z+3

Derive Synthesis and analysis Equations of Continuous Time Fourier
Transform

Explain time domain aliasing with neat sketches
Find the Laplace transform of the signal x(t) = e~3u(t) — ut — 5)]
Find the Z transform and sketch the ROC of the signal

x[n] = (— %)n u[-n—-1]+2 G)n u[n]

20N ADEELT10NTNA02INODALSELOMA2000M 4
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6 marks

8 marks

4 marks

8 marks

6 marks

4 marks
4 marks

6 marks
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PART C

Let x(t)=u(t-3) - u(t-5) and h(t) = e~3tu(t)

i) Compute y(t)=x(t) * h(t)

it) Compute g(t)=dx(t)/dt * h(t)
Two identical system cascaded with impulse response h, (t) = h,(t) =
e~2tu(t). If h(t) is overall response find h(t)/h, (t) when =2

For the given signal x(t) find the FS coefficients and sketch the magnitude
and phase spectrum

x(t) = 1 + sinQt + 2cosQt + cos(2Qt + n/4)

Establish the power relationship between Periodic signals and its fourier
series coefficients and find the power for the signal x[n] with following FS
coefficients ax={0,1,1+2j, 1-2j, 1}

Explain the process of sampling and reconstruction of a signal from its
samples.

2
s2+35-4

Find the Inverse Laplace transform of X(s) =
ROCs

DRe(s)>1  ii)Re(s)<-4 iii) -4<Re(s)<1

for the following

State and explain any two properties of ROC of z Transform

Q0NMADILTY onDno-)nODn:r:Lol'\(\')OOOhA
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EXAMINATION DECEMBER 2023
Microprocessor and Interfacing
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1. Answer FIVE FULL QUESTIONS with TWO QUESTIONS EACH FROM
PART A and PART B and ONE QUESTION FROM PART C.

2. Assume missing data if necessary.

3. All symbols and abbreviations carry their usual meaning

PARTA

Q1 A) Draw the block diagram of 8085 microprocessor and list out the (12 marks)
following

1) General Purpose Registers
(i)  Special Purpose registers with their functions
(iii)  Flags in the flag register
B) Explain the following pins w.r.t. 8085
a. SOD
b. READY

(8 marks)

c. RSTS.5
d. HLDA

Q2 A) Why de-multiplexing of address/data bus is necessary? Explain how itis (6 marks)
achieved in 80857

B) Add two sixteen bit numbers stored at memory location 2200H and
2202H and store the result in memory location 2300H, with lower byte in
2300H and higher byte in 2301H.

(4 marks)

9CCFA320C64A6FCBB7506E6C4B637E26
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C) What is an addressing mode? With suitable example, explain any 4 (8 marks)

addressing modes in 8085.
D) State the function of given 8085 instructions: JP, JNZ.

(2 marks)

A) Draw the timing diagram for the execution the following instruction. (8 marks)

Memory address Instruction

2065H IN 84H

Hex code of IN is DBH

B) Write an 8085 program to generate a square wave with ON time of 250us (12 marks)
and OFF time of 25us. Assume the system clock period of 325ns. Use D7
bit to output the Square wave. Show the necessary delay calculations.

PARTB

A) Explain the different modes of operation of 8255. Write a BSR (8 marks)
subroutine to turn PC5 ON and OFF after a delay of 1ms.

B) Design a microprocessor system for 8085 microprocessor such that it

. ) 12 k
should contain 2Kbyte of EPROM and 2Kbyte of RAM with starting (12 marks)
address 0000H and 6000H respectively. Explain address decoding used.

A) Assume a DAC is interfaced with 8085 running at 2MHz. Write a (5 marks)
program to generate a triangular waveform of period 2ms.
. . is int . '
B) Draw a neat diagram and explain the how 8259 is interfaced with 8085 (5 marks)
C) Write a short note on serial communication supported by 8085 (5 marks)
D) Draw the format of SIM instruction of 8085 and explain its bit pattern.
(5 marks)

A) Write the initialization instructions for 8259 interrupt controller to meet (8 marks)
the following specifications:

@) Edge triggered, single and ICW4 are not needed.
(ii) Mask interrupts IR, and IR,.
(iii)  Interrupt vector address for IR, is 6280H

(iv)  Call address intervals are four bytes.
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B) Briefly explain hardware interrupts of 8085. (7 marks)
C) Distinguish between I/O mapped I/O and Memory mapped I/O. (5 marks)
PART C
Q7 A) Calculate the sum of series of number. The length of the series is in (6 marks)

memory location 2200H and the series itself begins from memory
location 2201H. Store the sum at memory location 2300H.

B) Assuming the Microprocessor is completing an RST 7.5 interrupt request
check to see if RST 6.5 is pending. If it is pending, enable RST6.5 (7 marks)
without affecting any other interrupt otherwise, return to main program.

C) Write a program and a subroutine program to subtract one packed BCD (7 marks)
number from another BCD number. The minuend is placed in register H
and the subtrahend is placed in register C by the calling program. Return

the answer into the accurnulator.

Q8 A) List out difference and similarities between CALL-RET and PUSH-POP (6 marks)

instructions.
B) Write a program to calculate the factorial of number between O to 8. (6 marks)
: ill cause 4 LEDs connected to port C t
C) Design a system that will cau cted to po o flash 10 (8 marks)

times when push button connected to port A is pressed. Use 8255.
Assume persistence of vision to be 0.1 seconds.



Paper / Subject Code: SE9414 / Linear Integrated Circuits

SE9414

Total No. of Printed Pages: 2
S.E - (Electronics & TC / Electronics & Comm) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Linear Integrated Circuits

[Time:3:00 Hours] [Max. Marks:100]

Instructions:1. Assume suitable data, if necessary.
2. All symbols and abbreviations carry their usual meaning.
3. Answer any 5 questions by selecting two questions from Part - A, two
questions from Part - B and one question from Part - C.

PART A
1. a) Define and explain in brief, the following op-amp parameters: 6
i. CMRR
ii. Slew Rate
iii. SVRR

b) With a neat circuit diagram explain the working of a constant current bias circuit. 6
¢) Draw the circuit diagram and explain the basic integrator. Obtain the expression for 8
output voltage. What are the practical problems of the basic integrator circuit and
how is it overcome?

2. a) Explain the working of an op-amp based Schmitt trigger. Explain what is meant by 6
- hysteresis with reference to this circuit.
b) Derive the expressions for the differential voltage gain and input resistance of a dual 8§
input balanced output differential amplifier.
c¢) Design a RC phase shift oscillator using op-amp to generate a signal of 2.5KHz. 6

3. a) With the help of a neat circuit diagram and necessary waveforms, explain the 8
working of op-amp based square wave generator and obtain the expression for
frequency of oscillation.

b) Explain in detail the op-amp inverting amplifiers and derive the expression for the 6
exact and ideal closed loop gain.
¢) Explain in detail Voltage to current convertor using grounded load. 6

6528D9422749R858SECDSG61RAASRIO A ™V
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PART B
a) Explain basic principle of operation of PLL with neat block diagram. 6
b) Explain the block diagram of IC 566. 8
c) Explain with a neat diagram and waveforms, the working principle of switched 6
mode regulators.
a) Derive the expression for the frequency of IC 555 astable multivibrator. 8
b) With the help of a functional block diagram, explain the working of IC 8038 6
function generator.
c) Explain in detail the working of binary weighted resistor type DAC 6
a) Explain how to use PLL for frequency demodulation and amplitude modulation. 6
b) Explain the application of IC 555 as a pulse width modulator. 6
c) With the functional block diagram, explain the operation of low voltage regulator 8
using IC 723.
PART C
a) With the help of a relevant circuit diagram, explain the working of op- amp non- 8
inverting amplifier. Derive the expression for voltage gain, input and output
resistance.
b) What is an instrumentation amplifier? With a neat circuit diagram, explain its 6
operation.
c) With neat circuit diagrams and waveforms explain the working of an op-amp 6

comparator.

a) Design an astable multivibrator using IC 55 to generate an output waveform havin
70% duty cycle and 8kHz frequency. What modifications are required in circuit tog
get an output waveform with 50% duty cycle and same frequency? Draw connection

diagrams for both cases.
b) Explain the principle of operation and working of an ADC using successive

co

approximation method. 8
c¢) Explain the following terms with respect to converters
i) Resolution 4

i) Accuracy
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EXAMINATION DECEMBER 2023
Transmission Lines and Antennas

[Time: 3:00 Hours] [Max. Marks:100 ]

Ql

Q2

Q3

Instructions: 1. Answer any two questions from Part — A, any two questions from

b)

c)

b)

c)

d)

a)

PART-B, and any one question from part C.
2. Assume any additional data, if necessary
3. All symbols and abbreviations carry their usual meaning.

PART-A

Derive the expressions for characteristics impedance and propagation constant 8
for an uniform transmission line made up of cascaded, symmetrical T-sections,
and terminated in a characteristics impedance Zo

Explain the effect of frequency and delay distortion on signals. Suggest a 8
suitable solution to reduce these distortions. Derive the necessary conditions for
a distortion less line

Define reflection coefficient and explain why reflection is considered 4
undesirable on a transmission line

A lossless transmission line has a characteristics impedance of 50 Q. Calculate 4
the standing wave ratio when the line is terminated in

i) 100 Q resistive ii) 30 —j50 Q

Derive the expression for voltage and current on a dissipation less line 6
Define 6

i) Nodes and
i) Antinodes.
With the help of sketches explain the concept of standing waves.

Discuss the use of a quarter wave line for impedance matching 4

Derive the equations for the characteristics impedance Zo and propagation 6
constant r in terms open circuit impedance (Zoc) and short circuit impedance
(Zsc) of a T-section transmission line.

DFORF75600FACTEANOC 1 AT €710 AT o~ o oam



Q4

Q5

Q6

b)

d)

a)

b)

c)

d)

a)
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Consider a loaded line with input impedance Zs/Ro=1.6 — j1.4, which is 28°
long. Find the output impedance and admittance using a smith chart.

Starting with equation for voltage and current, show that the power
P= (|[Emax| [Emin| ) / Ro

On a smith chart, determine the value of reflection coefficient and SWR:

i) At the centre
ii) On the outermost circle

PART B

With a neat diagram, derive an expression for maximum effective aperture of a
linear half-wave antenna.

Define and explain the following terms with respect to antennas:

i) Aperture Efficiency
ii) Beam Solid Angle.

Find the directivity of a source having an unidirectional sine-squared power
pattern.

An antenna has a field pattern given by
E(f)=cosBcos28 for 0 <6 < 90°
Find i) HPBW and ii) FNBW

Deteérmine the maximum effective aperture of a beam antenna which has a
HPBW of 30° and 35° in perpendicular planes intersecting the beam axis.
Assume small side lobes. (Operating frequency, F=5 GHZ)

Obtain the expression for radiation resistance of a half — wave antenna

Draw and explain the radiation resistance and transmission modes for a
monofiliar axial mode helical antenna

Using the principle of pattern multiplication theorem, determine the radiation

pattern for four isotropic elements fed in phase and speed 24 apart. Also sketch
the field pattern.

b) With the help of a neat diagram, explain cassegrain feed.



Q7

Q8

c)

d)

a)

b)

d)

Paper / Subject Code: SE9415 / Transmission Lines and Antennas

Write short note any two

i) Rhombic Antenna
ii) Conical Horn Antenna
iii)  Lens Antenna

PART C

Obtain the line constants for a line of zero dissipation

With a neat diagram explain the operation of a directional coupler and state its
application

Sketch the standing wave patterns for a dissipation less line terminated in:
i) RR = 00
ii) Rr =3Ro

Starting with expressions for voltage and current for a dissipation less line,
obtain the values of maximum and minimum input impedances of the line.

A dipole antenna is A/15 long. If its loss resistance is 1.5 Q, find its radiation
resistance and efficiency.

State and derive Friss transmission formula.

Write a note on Yagi-Uda array

With neat sketches explain broadside arrays

SE9415
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Instructions:a) Attempt any five questions: Any two from part A, any two from part B,
and any one from part C.
b) Assume suitable data only if necessary.
¢) All symbols and notations have their usual meaning.
d) Symbol "*' in the paper represents convolution.

PART A
Q1 a) Determine whether the following signals are periodic or not? 3M)
i) x(t) = 201y (1) |
ii) X;1[n] = u[n] + u[-n]
iii) Xz [n] = X _o{6[n — 4k] — 8[n — 1 - 4k])
b) Let x[n] be a signal with x[n] = 0 for n < -2 and n > 4. For each signal given  (4M)
below, determine the values of n for which it is guaranteed to be zero.
i. x[n—3]
ii. x[-n]
iii. x[n+4]
iv. x[-n-2]
¢) Consider a systerti S with input x[n] and output y[n]. This system is obtained  (6M)
through a series interconnection of a system S, followed by system S; are
Si:yi[n] = 2x4[n] + 4x;[n—1]
S2:¥2[n] = xz[n—2] +(1/2) x,[n - 3],
Where xi[n] and x2[n] denote input signals.
i. Determine the input-output relationship for system S.
ii. Does the input-output relationship of system S change if the order in which
S1 and S; are connected in series is reversed (i.e. if S follows Sy)?
d) Determine output of a LTI system y[n] by convolution of impulse response hi (M)
and input x(t).

x
x(t) = e~3tu(t) — u(t—2)}and h(t) = et u(t).




Q2 a) Determine Fourier series coefficient of the following signal using properties of

b)

c)

Q3 a)

b)

)
d)

Paper / Subject Code: SEY412 7 Signals and Systems

Fourier series.

8(v)

-2 -3 b §

Derive the synthesis and analysis equations for Continuous time Fourier
series.

Determine X[n] using following information:

i. x[n] is areal and even signal.

ii. x[n] has period N = 10 and Fourier coefficients a,
iii. a;; = 5

iv. (1/10) Er=o = {Ix[n]x[n]|} = 50

Letx[n] = §[n] + 28[n—1] — §[n —

N I'= 8~ 3jang h[n] = 28[n+1] +
Compute and plot each of the following convolutions:

i) yi[n] = x[n] «h[n]

i) y2[n] = x[n + 2] +h[n)

Determine Fourier series coefficient of the following signal

x{n) i

< -3 -2 .3 (d

continuous time signals.

phenomenon.

2 1>

SE9412

(6M)

(8M)

(6M)

(2x3=6M)

(6M)

M)
(6M)
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PART B
Q4 a) Given the relationships y(t) = x(t)*h(t) and g(t) = x(3t)*h(3t), and given that  (6M)
x(t) has Fourier transform X(jw), h(t) has H(jw), use Fourier Transform
properties to show that g(t) has the form
g(t) = Ay(BY).
Determine the values of A and B.
b) Explain the process of reconstruction of a signal from its samples. What effect  (8M)
of under sampling.
¢) Given that x[n] has Fourier transform X(e/%), express the Fourier transforms (6M)
of the following signals in terms of X(e/®).
i. x;[n] = x[1-n] + x[-1—n]
ii. x,[n] = (x*[-n] + x[n])/2

jii. x3[n] = (n = 1)2x[n]

Q5 a) Explain the relationship between discrete time Fourier transform and Z- (5M)
Transform.
b) Find ROC and Z- transform of (6M)
i. x[n] = (=1/2)*u[-n] + 2(1/4)" u[n].
ii. x[n] = (1/3)" sin(nn/4) u[n] .

¢) Determine the Laplace transform and the associated region of convergence (3x3=9M)

and pole-zero plot of the following signals:
i. x(®) = e ?tu(t) + e 3y(y)

ii. x(t) == e *u() + e 5(sin 5t)u(t)
iii. x(t) == te™2l
Q6 a) Find inverse Fourier Transform of @m)

X(ei®) = Z’:_w{ma(w — 2mk) + 16 (w — (g) - 2mk) + T8 (w + (%)

— 2wk}
b) What is significance of unit circle with respect to stability of LTI system. @M
.. 25245545
¢) Obtain inverse Laplace transform of X(s) = (S—j_l-)tz—(-s;:—n when Re{s} > -1. (4M)

l. . . L.
d) Compute the Founer transform of the continuous-time unit impulse function. | (M)

Using the result and properties of continuous-time Fourier transform, find the

taneanMNIc ’I‘M:|n7L(\)hDhDr\'\:wnr\f;./.




e)

Q7 a)

b)

d)

Q8 a)

b)
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Fourier transform of unit step function(u(t)).
State the Parseval's relation for continuous-time Fourier transform. What is its

significance?
PART C

Given H(s) = (?;% for a LTI system. The system is known to be

anticausal and unstable. Find its ROC and impulse response.

Find inverse Z-Transform of the following:
. _ oz 1
) X@) =il <1/,
i) X(2) =log(1+az™1); |z| > |q|
For the signal x[n] = 2" (u[n + 1] — ufn - 4]), sketep following signals:
i. y[n]=x[n-3]
ii. z[n] = x[-2n—-1]
Consider a causal LTI system with the frequency TeSponse H(jw) = 1 /(jw +

3). For a particular input x(t) this system is observed to produce the outpyt
outpu

y(t) = e 3t u(t) — e * u(t). Determine the inpyt X() using con

. . . volution
property of continuous-time Fourier transform.

Determine Laplace Transform and plot its ROC ang pole-zer
-zero

x(t) = 6(t) - (3/4)e~u(t) + (1/3)e2tu(r)

Determine x(t) using following information:

graph.

i. x(t) is a real signal.

ii. x(t) is periodic with period T = 6 apq Fourier coe
iii. ax=0 for k=0 and k>2

iv. x(t) = -x(t-3)

v (1/6) [ lx()x(®)ldt = 2

vi. ak is a positive real number,

fficients a,

Show that x(t) = A cos (Bt + C), and determine the v

alues of the constants
A,B,and C.
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Paper / Subject Code: SE9412 / Signals and Systems

¢) Determine the values of P, and E, for each of the following signals:

i % () = e ?u(t)
ii. X, (1) = /@D
iii. x;[n] = (1/2)" u[n]
iv. x,[n] = cos(mn/4)
d) Verify whether the system is causal or not.
h(t) = (1/RC) eC"¥/RO for t>0
=0 for t<0

SE9412

(4x2=8M) —

@m)
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EXAMINATION JULY 2023
Transmission Lines and Antennas

(Time: 3:00 Hours] [Max. Marks: 100]

Q.1

Q.2

Q3

Instructions: 1. Assume suitable data wherever necessary.

a)

b)

c)

a)

b)

a)

b)

d)

2. Answer any five questions selecting two questions from PART-A, two
questions from PART-B and one question from PART-C.
3. Figures on the right indicate marks.
PART A
Derive the expression for the characteristic impedance and propagation constant 8
for the incremental length of transmission line.

A generator of 1 volt, 1 KHz supplies power to a 100 km transmission line
terminated in 200 () resistance. The transmission line is having the following line
parameters R= 10  /km, L= 3.8 mH/km, G=1 x 10-6 u/m and C=0.0085 pF/m
Determine:

7

a. Characteristic Impedance

b. Propagation Constant

c. Attenuation and Phase Constant and
d. velocity v

Draw the equivalent circuit of the transmission line and discuss the significance of 5
the each distributed parameters

i) With the neat diagram, explain the concept of standing wave. Also define nodes 7
and antinodes.

ii) Sketch the standing wave pattems for a dissipation less line terminated in
a) Re=3Ro b) Rr=Ro/3 ¢) Rr=Ro

What is the perfect line? Discuss the conditions for a transmission line to be
perfect. Derive the expression for attenuation and phase constant for a perfect line

Design the single- shunt open circuited stub using the smith chart for Zg =0.5+j
1.4 Q . Calculate the length of the stub and distance of the stub from the load.

Derive the expression for current for a line of zero dissipation and also find the 6
expression for current if the same line is open circuited or short circuited

How can a quarter-wave line be used for impedance matching?

4
Using smith chart, determine the output impedance, output admittance, input
admittance, SWR, of the loaded line for a line qf 30 degree long. Input Impedance
is given as Zin=1.5+j1
Calculate the characteristic impedance, attenuation and phase constant ofa 4

1
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Q.4

Q.5
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SE9415

transmission line with I=100 km if the following measurements have been made
on line. Zoc= 5502£-60° Q and Z,=5002-14° O

PART B

a) Two sketches are shown below. Figure a is the field pattern and figure b is the 5
power pattern. v

i.  What are the similarities and the difference between the two?

ii.  With the help of these sketches explain the concept of HPBW and FNBW.

LI M
1 4=0°

L e ¢

i€

a0

!
L - Entd)
\i,,_,.-m{o.m. ‘ PO} = Fia)
HPBW
\&nijsw_[ /
g\ = 7
S\ ' %

a- .

b) To describe the gain of an antenna, any of the terms directive gain, directivityor 4
power gain may be used. Define each of them and explain how each is related to
the other two.

¢) Calculate the directivity of the unidirectional source having the power pattern: U =
Unm sin 0 sin2¢, U has value for 0 < 0 < I1 and 0< ¢ <11, zero elscwhere. Compare
it with the values of directivities of the point source patterns of sine and sine
square patterns.

d) An antenna has a field pattern given by E(8) = cos 6 cos 20 for 0° < 8 < 90° Find:

-

(a) the half-power beam width
(b) beam width between first nulls
(c) beam area of this pattermn

(d) sketch the radiation pattern

a) Analyze and sketch the radiation pattern for the broadside array which consists of §
identical elements having 8 numbers of elements with spacing d=A/2. Calculate
the length of the array, beam width and the directivity.

=)}

b) Derive the expression for maximum effective aperture of linear half-wave dipole.
Also find its directivity.

88
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c)

b)

c)

a)

b)

a)

b)

Paper / Subject Code: $E9415 / Transmission Lines and Antennas .
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Explain the important features of the Horn Antenna and the principle of its 6
working. How is the antenna fed?
Derive the expression for total electric field of two isotropic point sources of the 8
same amplitude and in phase quadrature. If the sources are spaced';1 apart.
Determine the direction of maximum field and sketch the relative field pattern.
Explain what are meant by collinear, end-fire and broadside disposition of antenna 6
arrays.
Describe the Cassegrain method of feeding a paraboloid reflector, including a
sketch of the geometry of this feeding arrangement. 6

PART C
Derive the expression for standing wave ratio (SWR) in terms of reflection 8
coefficient (K) for zero dissipation Line.
Design the double - shunt short circuited stub using the smith chart for Zg 8
=60+j40 (. Calculate the length of the stub and distance of the stub from the load.
Define the characteristics impedance of a transmission line. When is the inﬁut 4
impedance of a transmission line equal to its characteristic impedance?
Sketch the Yagi Uda Antenna and its radiation pattern and discuss the function of 7
every element. Design Yagi Uda antenna for 800 MHz frequency.
State and explain principle of pattern multiplication. Using the principle obtain the
resultant pattem for an array of four isotropic elements spaced at '-;
Sketch a helical antenna and briefly explain its operation in the axial mode. List 7

the applications of Helical Antenna.
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EXAMINATION JULY 2023
Internet of Things

[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1. Assume suitable data, if necessary.
2. All symbols and abbreviations carry their usual meaning.

R 3. Answer any 5 questions by selecting two questions from Part - A, two
questions from Part B and one question from Part - C.

PART A
a hat are the various [oT connectivity terminologies. 06
© Ql What are the various IoT . 1
b) Differentiate between transduccrs, sensors and actuators. 06
¢) Depending on the urgency of data processing, how are IoT data classified? 06
d) What is smart dust? 02
2 a) Describe the operational principle of LOADng routing.
Q p princip g 06
b) What is RFID? Explain its working. 06
c) Write a short note on any two: 08
i) Zigbee
11) LoRa
ii1) WiF1
Q3 a) What are the various decision making approaches chosen for offloading datain 6
[oT?
b) What are the typical data offload locations available in the context of [oT? 06
‘ ¢) Write a short note on: 08
p 1) Shape memory polymers
i1) Pneumatic actuators
PART B
Q4 a) What are the various types of interoperability encountered in IoT environments? 06
b) Describe any two of the following standards:
08
i) EnOcean
i) DLNA

[ pnnex
i
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Total No. of Printed Pages: 2

S.E - (Electronics & TC / Electronics & Comm) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Internet of Things

[Time: 3 Hours] [Max. Marks: 100]

Instructions:1. Assume suitable data, if necessary.
2. All symbols and abbreviations carry their usual meaning.

S 3. Answer any 5 questions by selecting two questions from Part - A, two
questions from Part B and one question from Part - C.

PART A
Q1 a) What are the various IoT connectivity terminologies. 06
b) Differentiate between transducers, sensors and actuators. 06
¢) Depending on the urgency of data processing, how are IoT data classified? 06
d) What is smart dust? 02
Q2 a) Describe the operational principle of LOADng routing. 06
b) What is RFID? Explain its working. 06
c) Write a short note on any two: 08
1) Zigbee
1) LoRa
i)  WiFi
Q3 a) What are the various decision making approaches chosen for offloading dat, in 06
[oT?
_— b) What are the typical data offload locations available in the context of IoT?
k‘ c) Write a short note on: gg
1) Shape memory polymers
i1) Pneumatic actuators
PART B
Q4 a) What are the various types of interoperability encountered in IoT envimnmen ts9
06
b) Describe any two of the following standards:
i) EnOcean 08
it) DLNA
1ii) Konnex
iv) X-10
c) What is an SLA? Why it is important in cloud computing?
06

1



Q5

Q6

Q7

Q8

a)
b)

d)

a)
b)

Paper / Subject Code: SE9417_1/ Internet Of Things

What is a sensor-cloud? Why do we use sensor-cloud?

List the characteristics of a fog node.

What are the roles of the various IoT components in an agri-chain?
What are the advantages of agricultural IoT?

Discuss the architecture of Vehicular IoT.

Explain UniversAAL framework? How is it different from the AllJoyn
framework?

Discuss about Node view in Fog computing architecture.

PART C

What is COAP. Explain the various messaging modes in CoAP.
Explain the four characteristics that define all actuators.
What is NFC? Explain its working

Explain the working of MQTT.
Discuss the layered architecture of AmbuSens.

Discuss the new evolving paradigms as a result of the use of [oT in various
domains.

o
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EXAMINATION JULY 2023
Statistical Communication Theory

[Time: 03:00 Hours] [Max. Marks: 100]

Instructions:i) Answer any two questions from Part A, any two questions from Part B,
and any one question from Part C.
il) Assume suitable data if necessary.
iii) All symbols and abbreviations carry their usual meaning.

PART-A
Ql  a)  The joint pdf of two random variables X and Y is given by 6
_(k 0<x<1 y<x
frr(xy) = {0 otherwise
Find k, £ (), fr @).
b)  Using suitable mathematical analysis, explain the relation between Gaussian, 6

Rayleigh and Rician distributions.

¢)  Apply the optimum-receiver algorithm in a binary communication channel to the ¢
case: P(mg) = 0.4,P(m,) = 0.6,P(ry/my) = 0.7 and P(r;/m;) = 0.6.
further, calculate the probabilities of making error and making the correct
decision, respectively.

d)  State the condition for a random process to be ergodic in mean. 2

Q2 a)  Suppose it is known that the life, X, of a particular compressor, in hours, has the 4
density function:

1

- X >0
fx(x) = {9003 500 x

otherwise

a) Find the mean life of the compressor.
b) Find the variance and standard deviation of the random variable X.

b)  Binary data are transmitted over a noisy communication channel in block of 16 6
binary digits. The probability that a received digit is in error as a result of channel
noise is 0.01. Assume that the errors occurring in various digit positions within a
block are independent. (i) Find the mean and the variance of the number of errors
per block. (ii) Find the probability that the number of errors per block is greater
than or equal to 4.

¢)  State and express the Central Limit Theorem. 2

d)  State and explain the significance of Tchebycheff's inequality. A random variable g
X has pdf fyx(x) = e™*,x > 0. |Use Tchebycheff's inequality to show that

P{lx- 11> 1} < i and show also that the actual probability is =3,

1




Q4

Q6

a)

b)

c)

d)

a)

b)

c)

d)

a)

b)

c)

b)

¢)
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List and prove any three important properties of the autocorrelation function of a
WSS random process. '

A random process X(t) is given as X(t) = Acos (wt + 8) where 'w' is a
constant, and @ is a random phase uniformly distributed on (0,27). Find
E[X(t)] & Rxx (7).

Explain the impact of first order low pass filter on the transmission of random
digital data encoded in the Biphase format.

For random variables X and Y, define the terms:
(i) Covariance,
(ii) Correlation Coefficient.

PART B

State Neyman-Pearson Theorem and explain the procedure to apply the same for
detection of DC level in noisy channel based on reception of N signal samples,

Explain the mathematical model for frequency domain representation of electrica]
noise.

Derive and express the output noise power of an Integrator if the input is White
Noise.

Define and explain the significance of the term 'Bayes Risk'.

Given that White Noise with PSD, n = 1073 mW /Hz. is fed 1o
. tl .
systems: (i) an RC low pass filterwith R = 1kQand C = 1uF (ii)‘:nf%”owmg
pass filter with bandwidth of 1kHz and (iii) a differentiator witiq pro oln‘eal lc?w
constant T = 0.01s followed by an ideal low pass filter with bandwidi)}1 lonality
Calculate the noise power at the output of the system in each cage of LkHz.
Prove that Fourier coefficients of the same noise spectral component as we]|
well ag

two different noise components are uncorrelated with
. . . each other i
the noise process is second order stationary. » Provided that

Determine the NP test for distinguishing between the h
versus Ho: ¢t = 1 based on the observed sample x[0]
Type I error and Type II error. Express Type II error in
interpret the result.

State the relation between Auto correlation function ap
any three properties of power spectral density.

ypotheses Hy:yy —
H=9

~N(u,1). Then find the

terms of Type | €1ror apg

d PSD. State and prove

Derive the expression for minimum probability of error

DC levels wi;F amplitudes 0 and A in zero meap Whilh detection of multiple

. - e te i .
variance 2. Alssume equal prior probabilities for the reSPeCS‘&/l: s[f‘an Noise ith
YPothesig

With the help of an example, explain Multiple {4 .
detection in White Gaussian Noise. Pie Hypothesis Testing for DC signq)
a

~

6

hn



Q7

Q8

a)

b)

b)

Paper / Subject Code: SEY9416 / Statistical Communication Theory
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PART C
Derive relevant expressions to prove that mixing noise components gives rise to
shifting of spectral components.

Explain the principle of maximum a-posteriori detection.

Derive the expression for expected value and power spectral density of the output
of a linear causal time invariant filter subjected to a WSS random process.

How is the cumulative distribution corresponding to the Gaussian probability
density function related to the error function? With the help of a suitable example
explain how this relation is useful to calculate probability of error at the receiver
when a voltage signal which is either zero or V' volt sent from the transmitter is
corrupted by zero mean Gaussian noise in the communication channel.

Define and explain Wide Sense Stationary Random Process and Strict Sense
Stationary Random process.

State and prove Schwarz's inequality.
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EXAMINATION JUNE 2023
Microprocessors and Interfacing

[Time: 3:00 Hours) [Max. Marks:100]

Instructions: 1) Assume suitable data if necessary.
2) All Symbols and abbreviations carry their usual meaning.
3) Figures to the right indicate marks.
4) Answer any (wo questions from Part A, any two questions from Part B and
any one question from PART C.

PART A
Ql a) Explain the following signals with respect to 8085 microprocessor. 6
i) READY
it) ALE
iii) TRAP
b) Explain the differences between RAM and ROM. 4
c) lllustrate the timing diagram for the following instruction. 6
Memory Address Mnemonics Machine Code
C2FF MVI B, 06H 06,06
d) Calculate the number of memory chips needed to design 8KB of memory if the 4
memory chip size is 1024 x 1
Q2 a) Explain the following instructions in detail. Also mention the number of bytes, 6

machine cycles and T-states with respect to the following instructions
1) RAL ii) STA iii) LXI

b) Answer the following with respect to 8085 MICroprocessors: 6
1) If 8085 microprocessor adds 87H and 97H, specify the contents of the
accumulator and the status of S, Z, and CY flags.
ii) The clock frequency of 8085 microprocessor is 5Mhz.Time required to execute
an instruction is 1.4us. How many numbers of T-states are needed to execute
that instruction?

¢) Explain the concept of demultiplexing of address and data bus with respect to 5
8085 microprocessors?



Q3

Q4

Qs

Paper/ Subject Code: SEY413 / Microprocessors and Interfacing
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d) Explain the number of times the loop is executed:
Initial condition ZF=1
LXI H,0009H
LOP:MVI M,00H
DCXH
JNZ LOP
HLT

a) Write a 8085 assembly language program to convert two BCD numbers in
memory to the equivalent HEX number.

b) Write a 8085 assembly language program to find the 2's complement of the
number stored at memory location C100H and store the complemented number at
memory location C200H.

c) Explain the structure of the stack in 8085 microprocessors. Explain with neat

diagrams how PUSH and POP instructions work. Explain the function of the
following routine:

LXI SP, FFFF
PUSHB
PUSH D

POP B

POPD

PARTB
a) Explain the block diagram of Programmable Peripheral Interface 8255 and
cxplain the function of various blocks.

b) Explain the SIM format of 8085 microprocessor in detajl.

¢) Interface 10 interrupts to 8085 using 8259 and write control word
0
Slave " Master and

a) Explain with a neat diagram the transmitter and the Teceiver section of ]
nofy25].

b) Design a microprocessor system for 8085 for the fol]owing- A 5]
chip is to be interfaced. How is memory map determined? wh t 2-byte RAM
are essential? at control signg)q

¢) Differentiate between Input Output mapped and memory mga
I Pped interfac;
1facmg.

2

ADCIOM A A0 <
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Q7

Q8
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a) Given a RAM memory size 1Kx8 the RAM memory contains 8-bit data DEHin 8
first memory location and FCH in last memory location. Draw arrangement to
connect this RAM to 8085. Explain how will the microprocessor write AAH in
the first memory location and read data from last memory location. If a memory
of size 2K x8 is interfaced with microprocessor, how many such 1K X8 are
nceded.

b) With respect to 8255, write a BSR control word subroutine to set bits PC5 and 6
PC1 and reset them after 10 ms. Assume address of control word register as 83H.

c¢) Explain the interrupt structure of 8085 microprocessor. 6
PART C
a) Explain the following signals with respect to 8085. 4
i) X1 X2
i1) So, Si

b) Mention the 8085 instructions which have opcode fetch cycle of 6T states. Also 5§
list the instruction which clears the accumulator register.

¢) Explain with a ncat diagram the lower order register of Program status word of 6
8085 microprocessor.

d) Write 8085 instructions for the following: 5

i) Clear all Flags
ii) Exchange the contents of register pair BC with register pair DE

a) Write a short note on Analog to Digital Converter. 6
b) What is a stack? Explain in detail instructions rclated to the stack in 8085. 8

¢) Define hardware and software interrupts? Explain the various hardware interrupts
of 8085 microprocessor.

=)
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Linear Integrated Circuits
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Instructions: 1. Assume suitable data, if necessary

2. All symbols and abbreviations carry their usual meaning
3.Draw neat diagrams wherever required

4. Answer any five question with any two from part A any two from part B
and any one from part C

Part-A
Ql () Draw the equivalent circuit and derive the expression for the input resistance, 8
voltage gain and output resistance for the single input balanced output

differential amplifier.

(b) Explain the functions of all the basic building blocks of an Op-Amp 6

(¢) Listany six characteristic parameters of an op-amp and explain in detail. Give 6
the practical op-amp equivalent circuit,

Q2 (a) Derive the condition under which a non-inverting amplifier can be used as a 6
voltage follower. What will be the input impedance of the voltage follower?

(b) With a neat circuit diagram explain the operation of a Op-Amp differentiator and 8
derive an expression for the output of a practical differentiator.

(c) Draw the diagram of log amplifier using op-amp. Derive the expression for its 6
output voltage.

Q3 (a) With the neat circuit diagram explain the working of an op-amp phase shift 6
oscillator.
(b) Explain the working of an op-amp based Schmitt Trigger. Explain what is 8

meant by hysteresis with reference to this circuit.

(¢) Explain the first order low pass Butterworth filter with a neat circuit diagrarr{. 6
Derive its frequency response and plot the same. '



Q4

Q5

Q6

Puper / Subject cude: moY4i4 0 Linear Integrated Circuits

SE9414
Part-B
(a) Derive the expression for the output voltage of a R-2R D/A converter using 6
Thevenin's theorem considering the input data bits as 1010.
(b) Draw the block diagram of the successive approximation A/D converter and 6
explain its working.
(c) With a neat functional diagram explain the working of IC-723 voltage 8

regulator. Design a voltage regulator using IC 723 to generate output voltage of
28V. Draw the conncction diagram and indicate the component values.

(a) Draw and explain the functional diagram of 555 timer. 6

(b) Explain the following terms with respect to PLL using neat block diagram and ~ 8
characteristics .
(i) Free running frequency.
(i) Capture range
(iii)  Lock range

(c) Draw the functional block diagram of 8038 function generator IC and explainits 6
operation.

(a) Derive an expression for frequency of oscillation of an astable multivibrator 8
using IC555. Draw the circuit with all component values, to produce a square
wave of 2Khz frequency.

(b) With a neat block diagram, explain IC566 VCO operation. 6
(c) With a neat diagram, explain working principle of switch mode voltage 6
regulator.



Paper . Subject Code: SEY414 7 Linear Integrated Circuits

SE%414
Part-C
Q7 (a) What is an instrumentation amplifier? Give the important features of an 6
instrumentation amplifier. Explain the working of three op-amp instrumentation
amplifier.
(b) Explain with a schematic how a PLL can be used as 8
@) Frequency multiplier.

(i) AM demodulator

(c) With the help of neat diagrams, explain the operation of triangular wave 6
generator using op-amp schmitt trigger.

Q8 (a) With the help of a neat diagram, explain the working of sample and hold circuit. 6

(b) With a neat circuit diagram and equations, discuss the operation of subtractor 6
using Operational amplifier.

(c) Explain the operation of an op-amp square wave generator by drawing the 8
capacitor and output voltage waveforms.
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EXAMINATION JANUARY 2023
Engineering Economics and Management

[Time: 3 Hours] [Max. Marks: 100]

Instructions: . Attempt any five questions in all.

1
2. Itis compulsory to answer two questions each from Part-A and Part-B
3. Answer any one question from Part-C

4. Figures to the right indicate marks.

Part-A

Q1 a) Due to advertisements, the demand of a certain brand of product increases. 6
Explain this concept with the help of demand shift.

b) Forecast the demand for the month of May 2022 using Exponential smoothing 4
method, using starting forecast as 26 and .= 0.2
Month Jan 22 Feb 22 March 22 | April 22
Sales in units 30 35 40 45
¢) Why must aggregate demand be equal to aggregate supply at the equilibrium 6

level of income and output? Explain with the help of a diagram.

d) What are the determinants of investment? 4

Q2 a) Define Price Elasticity of Demand. ABC Sports Company manufactures 6
football footwear. It gave Rs50 discount on the Rs500 price of a football
footwear, and the sales rose from 9,000 to 10,000 units in the month of August.
Calculate the Price elasticity for the football footwear.

b) Differentiate between micro and macroeconomics. 4

¢) What is the yard stick for economy's performance? Explain the effect of 6
inflation on Real and Nominal GDP.

d) Write a short note on Disposable Income,

Q3 a) Examine 'stable prices' as an objective of macroeconomics. Explain any one 8
measure used by government to track prices or measure overall price level.

727EBSB7FZ/\5F()E‘)FA(J(‘ZA4775()(Jl)()l)4



Q4

Q5

Q6

b)

)

b)

)

d)

a)

b)

c)

b)

c)

vaper / Subject Code: SE9417 / Engineering Economics and Management

Explain how a price is determined in the market using supply and demand.
How do surpluses and shortages affect price?

The increase in demand for goods pulls up the price to rise and thus raising the
inflation. Explain

PART-B

Distinguish between “formal" and "informal” communication. Explain the
various directions in which the formal communication generally flows.

"The successful leader accurately understands himself, the organization, the
individuals and the group he is dealing with and the broader social

environment in which he operates" Elaborate.

‘Planning is the essence of management, it is a management function'.
Elaborate.

Explain MBO as management technique for appraising performance.

XYZ Ltd. is planning to introduce a new software system. Explain the change
process they must follow.

Sound organization structure is an essential prerequisite of efficient
management. Justify.

Draw and explain the Makeup of a Complete Pay Program.

With suitable examples, explain various types conflict resolution strategies.
Matrix Organization is functional plus project Organization. Explain
Write short notes on

1. OD process.
2. Departmentation by Product

T2TEBSBTF2ASFOEIFAOC2A4T7 0961y,

SE9417
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PART-C
Q7 a) State the formula to calculate Rate of Inflation. Explain various measures to 6
control inflation.
b) What is Narrow Span of Management? The span of control at the chief 6
executive level is usually narrower than that at operative level. Explain
¢) Participation & shared rewards are building support for change. Justify 4
d) Write a short note on Supply Schedule. 4
Q8 a) Resistance to change is often viewed negatively? Explain possible benefits of 8
resistance to change in an organization.
b) Write short notes on (4+4+4)

1. Social responsibility of engineers.
2. Strategic Business Unit
3. Gross National Product
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Linear Integrated Circuits

[Time: 3:00 Hours] [Max. Marks: 100]

Instructions:1. Assume suitable data, if necessary
2. Notations have their usual meaning
3. Answer any two questions each from Part A, Part-B and any one question
from Part-C.
PART-A

Answer any two questions from the following
Ql a) Draw the equivalent circuit and derive the expression for the input resistance, )]

voltage gain and output resistance for the dual input balanced output differential
amplifier.

b) Explain the use of a constant current bias circuit in an OP-AMP. 4)

¢) Define the following op-amp parameters and mention their typical values for IC (8)
741C
(i) Slew rate
(i) CMRR
(iii) Input offset voltage
(iv) Input offset current

Q2 a) Explain in detail the op-amp inverting amplifier and derive the expression for the (6)
exact and ideal closed loop gain.
b) Draw the circuit of op-amp differentiator and obtain the expression for the ®
output voltage (V). What are the limitations of the basic differentiator circuit?
Also explain the practical differentiator.
¢) Briefly explain summing amplifier. Draw an adder circuit to obtain an output 6)
expression as

Vo =— (0.1 V1 + Vz + 5V3)

Q3 a) Explain with neat circuit diagram Wien Bridge Oscillator using Op- Ampand (8)
derive expression for frequency of oscillation and gain.
b) Explain the working of an op-amp based Schmitt Trigger. Explain what is meant 8)
by hysteresis with reference to this circuit.

c) Design a first order low pass active filter for a high cut-off freq of 10KHz and @)
pass band gain of 2.

CBADB86AE27C05F2735715C28E3CA7173
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PART-B

Answer any two questions from the following

a)
b)

c)

a)

b)

c)

a)
b)

c)

Discuss the working principle of successive approximation type ADC.

SE%414

(©6)

Derive the expression for the output voltage of a 4 bit R-2R D/A converter using (8)

Thevenin's theorem considering the input data bits as 1111.
Define voltage regulator. With neat circuit diagram, explain the working of
Linear Voltage Regulator using op-amps.

Using the internal diagram of IC 555, explain its working as a Monostable
Multivibrator. With relevant waveforms, derive an expression for the pulse
width.

Explain the following terms with respect to the PLL characteristics, using neat
sketches:

(i) Free running frequency

(i1) Capture range

(iii) Lock range

Give the basic principle of function generator. Draw the functional block
diagram of 8038 function generator IC and discuss its features.

Explain the working principle of switch mode voltage regulator,

With neat diagram, explain the operation of an Astable multivibrator using IC
555 Timer. Derive an expression for the output frequency.

With a neat block diagram, explain IC566 VCO operation.

PART-C

Answer any one question from the following

a)
b)

c)

With a suitable circuit diagram, explain the operating principle of an
Instrumentation amplifier and derive its gain.

With the help of neat diagrams, explain the operation of triangular wave
generator using op-amp schmitt trigger.

Explain with a schematic how a PLL can be used as

@) Frequency multiplier.

(ii) AM demodulator

How does precision rectifier differ from conventional rectifier? With a neat
sketch explain the working of Full wave precision rectifier in detai].
Explain the operation of an op-amp square wave generator by drawing the
capacitor and output voltage waveforms.

Explain the need for frequency compensation in practical op-amps Briefly
discuss how frequency compensation is achieved.

CBADSGAE27C05F2735715C28E3CAT7173
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EXAMINATION JANUARY 2023
Transmission Lines and Antennas

[Time: Three Hours] [Max. Marks:100]

Instructions: 1) Answer any five questions, selecting two questions from Part- A, two
questions from Part - B and one question from Part - C
2) Assume suitable data if necessary
3) Draw figures and sketches wherever necessary

PART - A

Q1 a) Derive the expression for series constant. shunt constant, characteristic 08
impedance and propagation constant of a transmission line made up of cascaded
symmetrical T-sections and terminated in characteristic impedance (Zo)

b) Define Reflection coefficient. 06
Obtain the value of Reflection coefficient and standing wave ratio for:
i) A line terminated in it's characteristics impedance.
ii) A short circuit termination
iii) An open circuit termination.

¢) Write short note on quarter wave-line. 04
d) Define 02

i) Antinodes
i) Velocity of propagation

Q2 a) Derive the expression for voltage and current on dissipation less line. 08

b) With neat diagram, explain the operation of a directional coupler on a co- 06 06
axial line.

¢) The characteristic impedance of uniform transmission line is 2040 at frequency 06

of 800Hz. At this frequency propagation constant is 0.054 £ 87.9° Determine
the value of R, L, G and C.

Q3 a) What do you mean by smith chart? Determine the input impedance of a line with 05
aload of Zg /Ry = 2.6 + j 1.0 which is 28° long using smith chart.

b) A lossless transmission line has a characteristic impedance of 500, Calculate 04
VSWR when the line is terminated in
) 100Q
i) 30-)5000

DC4273IDAABICCAICBESE IDTD676603¢
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SE9415
¢) Explain the effect of frequency and delay distortion on signals. Suggest the 05
suitable solution to reduce these distortions.
d) Obtain the expression for input impedance of dissipation less line and obtain 06
RMnx & RMEH
PART-B
Q4 a) State and derive Friss transmission formula. 05
b) With the help of neat diagram. derive the expression for maximum effective 07
aperture of linear half wave antenna. Also., find its directivity.
c) Define and explain following terms w.r.t. antennas. 08
i) Beam solid angle
i) Effective height
iii) Beam efficiency
iv) Radiation Intensity
Q5 a) Describe the construction and features of yagi-uda antenna with the help of neat 06

diagram.

b) The radiation intensity of antenna is givenby U = U, sinfsin*@ for0 <0 < 06
mand 0 < ¢ < 7. Determine the directivity.

¢) Obtain an expression for the radiation resistance of a 3/2 antenna. 08

Q6 a) Wrile short note on Any 2 antennas. 5x2=10
i) Helical antenna
i1) Horn Antenna
iii) Rhombic antenna

b) Derive an expression for total electric field for a linear array of 'n' isotropic point 10
sources of equal amplitude and spacing. Find the direction of maxima. nulls,
minor lobes for the broadside array of 4 point sources and d = A/2

PART-C

Q7 a) Write a short note on lens antenna. 05
b) A generator of 1.0V, 1000 cycles supplies power to a 10

Z, and having following line constants:

R = 6.74 ohms [km

L= 353 x 1072 H/km

G = 029 x 107® mho/km

C = 0.0087 x107® F/km

Tind the secondary line constantsZ,,, &, B velocity of prop

delivered to the load.

Okm line terminated in 10

asation ang poyy &Y

DC4273 1D A A Qo .
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A source has unidirectional sine squared power pattern. Find its directivity. 05
Define pattern multiplication theorem. Using this theorem determine the 08
radiation pattern for 4 isotropic elements fed in phase and spaced 2 A apart. Also,
sketch the field pattern.
Explain reflection on line not terminated in Z, 06

A radio link has a transmitter connected to an antenna with the gain of 1000 and 06
operating at 3GHz. The receiving antenna has a gain of 2500 and is located at

100Mm line of sight distance from transmitting antenna. The receiver requires a

power of 20dB over 1pW. What transmitting power is required to achieve this

signal level?
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EXAMINATION JANUARY 2023
Microprocessors And Interfacing

(Duration : Three Hours] [Total Marks :100]

Instructions: 1. Answer five questions. At least two from Part-A, two from Part-B, and one
from Part-C.
2. Assume suitable data if necessary.
3. All symbols and abbreviations have their usual meaning.

PART A
Q.1 Answer any two questions from the following:
a) With the help of a general block diagram explain the architecture of a Microcomputer. 5
b) Calculate the number of memory chips required to design 16K byte memory if the memory 3

chip size is 1024 x 4 bits.

¢) Analyze the instruction given below and draw the timing diagram for the execution of the 8
instruction.
Memory Address Opcode Mnemonics
200y CEy ADI 35y
201y 354

Calculate the time required to execute the instruction if the clock frequency is 2MHz.
d) Explain the functions of the following signals w.r.t 8085: 4
(i) SID and SOD (i) X1, X2 (iii) TRAP

Q.2 a) Analyze the instructions given below and specify the register contents and flag status as the 4

following instructions are executed. Memory location FO10H contains 00y,

A H L S Z CY

LXI, FO10H
MOV A, M
XRA A
DCR A
HLT

63A6FBE7C7171 AD5902FCYE83FTEE3 (Y
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b) If the accumulator has 80y and register C has 65y, show the steps involved and the flags 5
status after the instruction SUB C is executed.
¢) Specify the number of times the following loops are executed. 4
Justify your answer.
) MVIA, 17H (i1) LOOP: MVI BB, 30H
LOOP: ORA A NOP
RAL DCR B
JNC LOOP INZLOOP
d) Develop a program to find the lowest data byte in a set of 16 numbers stored from memory 7

location 9000, onwards. Display the answer at output PORT].

Q.3 a) Design a counter to count from O to 9 continuously with 1.5ms delay between each count and 8
display the count at one of the output ports.

b) A BCD number between 00 and 99 is stored in Read/Write memory location F1004. Write a
program to convert the BCD number into the equivalent binary number. Store the result in
memory location F200y.

c) Identify the addressing modes of the following 8085 instructions and specify how many bytes 4
each instruction would require in memory.

(1) STA 25004  (ii) ORI 75y (iii) ADD M (iv) CMA

PARTB

Q4 Answer any two full questions from the following:
a) Differentiate between Input-Output mapped and Memory Mapped interfacing of 5
o
Input/output devices.

b) 4KB of RAM is to be interfaced with 8085 microprocessor.
The starting address is 4000,,.

@) Determine the last address of the RAM chip.

(ii) Design and draw the interfacing diagram. Use a 74L.S138 decoder for add
ress
decoding.

63A6FBE7C7171 ADS‘)O’!FC‘)ESSF‘IEE 309
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¢) Draw and explain the block diagram of Intel 8255A Programmable Peripheral Interface and 8

briefly describe the various modes that it can operate in.

.5 a) Summarize the following interrupts in an 8085 system with respect to i) its type, ii) 6
triggering level, iii) priority: |
a) TRAP b) RST 7.5 c)RSTS5.5
b) Explain the functions of SIM instruction with the help of the format. Using the SIM 7
instruction enable all the interrupts in 8085 system.
¢) Explain the 8251 transmitter section with a neat block diagram. What is the difference 7

between TXxRDY and TxE signals?

.6 a) Write a program code to accomplish the following: 7
) In 8255 Configure Port A as Output and Port B as Input.
ii) Make PCj pin of port C high and low alternately with some delay using BSR mode
of 8255.

Assume delay subroutine is available & Port address of Port A is 40y.

b) Explain the function of the following registers in 8259 Programmable interrupt Controller: 4
i) Interrupt Request register
ii) In-Service Register

iii)  Interrupt Mask Register
¢) Designa 7-segment LED output port for 8085 with device address 96H using 74L.S138 3- 9
t0-8 decoder and a common anode 7-segmant LED. Write instructions to display 3, 5 and 7

at the 7-segment LED with a suitable delay between each number. [Assume delay

subroutine is available]

PART C
.7 Answer any one full question from the following:
a) Why is demultiplexing of address and data bus necessary? Explain how it is achieved in 7
8085 microprocessor.

b) A block of data stored in memory locations from FOS5 to FOSA,. Transfer the data to 7

63A6FBE7C7171AD5902FC9E83F7EE3CY
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locations FO80y to F085y in the reverse order. Write a program to achieve this using

8085.

¢) The main program is stored beginning at location 0800y;. The main progr

subroutine at 0850y. Read the program and then answer the questions below,

START 0800 LXISP, F400y
0803 MOV A, M N
0820 CALL 0850,
SUB 0850y - |pusaB
0851y LXIB, 10FFy
0852 MOVC, A
085Ey POP B
085Fy RET
1) Specify the contents of stack location F3FFy after the CALL instruetion.
i) Specily the stack locations where the contents of register B and C are stored.

i) What s the content of the Stack Pointer register after execution of POP B instructjon?

a) With the help of Timing diagrams explain the Input H

Mode { ot §233.

andshaking signals that are used

b) With a neat block diagram explain the internal architecture of 8259A

c) Answer the following with respect to the interrupt structure of 6 8085:

i) State the means of disabling the interrupt enable Flip/ﬂop,

ii) RST 7.5 requires an internal D-Flip/flop. Justify,

i) What s the vector address for RST 5.5 and RST 6.59

63A6FBETC717] AD3So02 ¢
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EXAMINATION JANUARY 2023
Statistical Communication Theory

[Time: Three Hours] [Max. Marks:100]
Instructions: 1. Attempt any FIVE FULL questions two each from part A and part B and one
from part C.
2. Use Statistical tables, Error function table whenever required.

Qt

Q2

Q3

a.

Part A

A random experiment of tossing a fair die twice is performed. Random variable X on this (5 marks)

sample space is defined to be the sum of the two numbers turning up on the toss. Find the

discrete probability distribution for the random variable X and compute mean and
standard deviation.

Let X be a random variable with probability density function given by,

f(x):{zx 0<x<1

0 otherwise
random variable Y = 3e*.

Determine the probability density function of the

State and prove Memory less property of Exponential distribution

If X is a Poisson variate such that P(X = 2) = P(X = 3) find the probability that X
will have either of these values

Let X and Y be independent random variables with joint probability functions
Hlx(x)=e™ x>0
=0 otherwise

And ) =2 y>0
=0 otherwise.
Find the probability density function of the random variable X-Y.

Let the joint probability density function of random variables X and Y is given by
flx,y)=cx(x—y) O0<x<2,—x<y<x
=0 otherwise
Determine the value of ¢ and compute the marginal densities of X and ¥ and P(2X +
Y < 1). Verify whether X and Y are independent.

Consider a channel as shown below. What would be the best strategy for determining

what message had been transmitted and what would be the corresponding error
probability

ESDD()()522('3‘)():\19,5]?6‘)()(‘7l F3137AARO
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(10 marks)
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Paper / Subject Code: 5169416 / Statistical Communication Theory

SE%416

. (5 marks)
b. If a random variable X has a mean 12, a variance 9 and an unknown probability

distribution, find P(6 < X < 18)and P(3 <X < 21).
) ) (8 marks)
c. Consider a random process X(t) defined by X(t) = Acos(50t+0) where A 0 and are '
independent random variables, A is a random variable with mean 0 and variance 1. And 0

is uniform random variables over (-, ). Find the Mean of X(t) and Autocorrelation
function of X(t).

Part B

Q4 a. Prove that Power of sum of two noise waveforms is equal to sum of individual power? (8marks)
b. If Noise is fed as an input to the narrowband filter, it gives sinusoid like output. Justify (6 marks)
this statement with the help of suitable figures.

c. Alow pass signal (within 4 kHz) of strength 0.01 W passes through a distorted channel

defined as H(f) = 4012)0;0”

of magnitude 10® W/Hz. At the receiver side there is an equalizer which exactly matches
the channel within the frequency of interest (upto 4 kHz) and zero elsewhere. Find SNR at
the output of equalizer.

(6 marks)

and is also corrupted with an additive white Gaussian noise

Q5 a. Explain Neyman-Pearson (NP) approach to signal detection with a simple example of

; ! (10 marks)
hypothesis testing.

b. Determine the NP test for distinguishing between the hypotheses
HO: n= 0 versus H1: p = 1 based on the observed sample x[0]~ N (p, 1). Then, find the ~ ©© Marky)
Type Terror (PFA, where PFA is probability of false alarm) and the Type Il erroy (PM = \

PD. where PM is the probability of a miss). Finally, plot PM versus PEA.
c. Consider the DC level in WGN detection problem and assume t}y

. ; A e , A we have
false detection as 107 and probability of detection to be (

)99 1f the SNR g

numbey of Samples N

Probability of

2 X S marks
1010g10A /Gz = —20dB, determine the necessary \> marks)

ESDDO9sY )¢ 390495ERVG 7 IF31574 A8
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Given a white noise of magnitude 7 = 0.02 uW /Hz is fed to the following: (6 marks)
i an RC low pass filter of R =2 kilo ohm and C = 0.2 uF

ii. an ideal Low pass filter with bandwidth = 2 kHz

iii.  adifferentiator followed by an ideal low pass filter defined in (2).

For differentiator consider proportionality constant t = 0.02 unit. Find output power in

each case.

. Write a short note on sources of noise in communication systems. (6 marks)

Describe the frequency domain characterization of noise and then define the power (8 marks)
spectral density for the same noise waveform.

Part C

A random sample of size 100 is taken from a population whose mean is 60 and variance is (4 marks)
400. Using Central Limit Theorem, with what probability can we assert that the mean of
the sample will not differ from 60 by more than 47

. Given the joint probability function of bivariate random variables (X, Y) as

_ (Bxy, 0<y<x<1 (6 marks)
fey) = { 0 elsewhere

Find correlation coefficient between X and Y.

For the random process (X (t)|t = 0}, X(t) is given by X(t) = Acos(6t) + (6 marks)
Bsin (6t) where A and B are independent normal random variables with E(4) =

E(B) = 0; Var(A) = var(B) = a2, and @ is a constant. Obtain the mean, auto-

covariance, variance and autocorrelation coefficient of the random process.

. Two random processes X(t) = Acos(wt + 0)and Y(t) = Asin(wt + 0) where A (4 marks)

and w are constants and 6 is a uniform random variable over (-m, ). Show that the
processes are jointly wide sense Stationary.

Write the expression of Baye's Risk 'R' and minimize it for the design of Minimum Bayes (10 marks)
Risk Detector for binary hypothesis.

. If noise n(t) is represented as superposition of noise spectral components and the 'k th (10 marks)

frequency interval is given by:
n, (t) = ay cos(2nkAft) + by sin(2nkAft)

The above is a stationary random process. Prove that coefficients a; and b, Gaussian
random variables, uncorrelated with one another and are uncorrelated also with the
coefficients of a spectral components of different frequency.

E8DD09522C390495E690C71F3157AA89
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S.E. (Electronics &TC/ Electronics & Comm Engg) Semester -IV (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Signals and Systems

[Duration : Three Hours] [Total Marks : 100]
Instructions: 1. Answer any ﬁvé questions.

2. Assume suitable data, if necessary.

3. All symbols and abbreviations carry their usual meaning.

4. Figures to the right indicate marks.

Answer any 2 questions from PART A
> PART A

Q.1 a) Plot the following signals: 10
i) x(t) = e 3¢ [u(t) — u(t — 3)]
1i) x[n)=uln-1]+e (un-2] -un-3)])

b) Given x[n] = 3"u[-n— 1] + (1/3)*n u[n] 10
hn] = (1/4)*n u[n + 3]
Find the convolution sum y[n] = x[n] * h[n)

Q.2 a) The following are the impulse responses of LTI system. Determine whether each of the 10
system is causal or/and stable

1) h[n] =5" u[3-n]
i) h()=(0.8) u(t+2)

b) Given
x() =1 -1<t<1 10
» h(t) =8(t+2)+268(t+1) elsewhere

Determine and sketch the convolution of the above signals.

0.3 a) Determine and plot the Fourier Series Coefficients of the following signals 08
1) x[n] = cos(4mn/6)
i) x(6) = B 0(t — kT)

b) Suppose we are given the following information about x (t): 12
1) X(t) is a real signal
i) X(t) is periodic with period T=6 and has Fourier coefficients ak

i) ax=0 for k=0 and k>2

iv)  x(t) =x(t-3)

v) =[P x)|2de =1
6v-3 2
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vi) a1 is a positive real number

Show that x(t) = A cos (Bt + C) and determine the values of constants A. B and C

Answer any 2 questions from PART B

PART B
Q4 a) Determine and sketch the Fourier transform of the following si gnals
i) x() =1 0<st=<1
=0 otherwise

i1) r(t) =1 2<t<3
=0 otherwise

1i1) s(t) = x()r(t)

b) Determine and sketch the Fourier transform of the following signal

x(t) = u(t) —u(t—>5)

Q.5 a) For the following continuous-time signal X(t) whose Fourier transfo
below. Determine the minimum Sampling rate for which alj

sampled using impulse train p(t) to obtain s(t) as an interme

diate S1 nal
. . s
no aliasing. Draw the frequency domain representation p(t) Snat such that

and s(t)

200 il 200R

b) Determine the sketch the Fourier transform for the

fol]awing signal

SE9%412

12

08

M 18 as shown ip Fj g. 10

asing will not oceyy, X(t) 1s

there ig

x[n] =1 [n] <5 1
=0 In| > 5
Q.6 a) Determine the z-transform for the following sequences. Sketch
indicate the region of convergence. 1€ pole-zerq plot ang 1
i) x[n] = §[n + 5]
i) x[n] = (=1)™ u[n]
n
iii)  x[n] = (1/3) cos (mn/4) u[n]
b) Determine the Laplace transform and plot the ROC for tl ;
) x(t) = e~5t u(t) e followmg 1

i) x(¢) = e~bltl

S0EANAT FIM0CnRoN0nnAL FEERRT
FERTET A 44



Paper / Subject Code: SEY9412 / Signals and Systems
SE9%412

Answer any 1 question from PART C

PART C

Q.7 a) Given xi[n] and x2 [n] has a period of N=4 and corresponding Fourier Series coefficients ax 10
and by.
1 1
ao=a3=.za1=‘§ a2=1,b0=b1=b2=b3=1 ‘
Determine the Fourier Series Coefficients ck for the signal g[n] = x,[n]. x,[n]

b) Consider an LTI system with input and output related through the equation 10
t

y(t) = f e~t=0) x(r — 2)d1

—00
i) What is the impulse response of this system?
. i1) Determine the response of the system when the input x(t) is as shown in Fig.

(1)

Q8 a) Find the z-transform of the following impulse responses of a system Determine whether 06
the system is causal, stable or both
h[n] = b0l b>0
b) Find the inverse Z-transform for the following: 08
. (1—% z™Y)
= z| > 1/3
i) H(z) (1_%2_1)(1_%2_1) |z| /
i)  X(2) =log(1+az™") |z| > a

¢) Determine inverse Laplace transform of the following signal 06

o (5+2) >
X(s) == (s+1)(s+3) Re{s}>-3
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