FE
o
Roll No. L [ 1] HEN TII] Total No. of Pages

Total No. of Questions : 09
B.Tech. (Al & DS / Al & ML / Block Chain / CSE / Cyber Security /10T |
CSD / IT / Robotics & Artificial Intelligence / Internet of Things and
Cyber Security including Block Chain Technology) (Sem.-3)
DIGITAL ELECTRONICS
Subject Code : BTES301-18
M.Code : 76435
Date of Examination : 24-12-2024

Time : 3 Hrs. Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :
1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks

each.
2. SECTION-B contains FIVE questions carrying FIVE marks each and students

have to attempt any FOUR questions.
3. SECTION-C contains THREE questions carrying TEN marks each and students
have to attempt any TWO questions.

SECTION-A

1.  Write briefly:
a) Why I's and 2's complements arc required? Discuss.

b) What do you mean truth table? Write down the truth table of Exclusive-OR gate.
¢) Compare combinational circuits with sequential circuits.

d) Discuss the significance of multiplexer.

e) List the advantages of QM method.

f) What is Race around Condition? Discuss.

¢) What do you mean by PROM and EPROM? Discuss.

h) What are the advantages of Dual slope A/D converter? Discuss.

i) List the various characteristics of FPGA.

j) Explain the term resolution w.r.t. converters.



NOTE : Disclosure of Identity by W

SECTION-B
p. Also mention its advantages and disadvantages.

Explain the working of a SR flip-flo

ssion to simplest Sum of product

What is the need of K-Map? Reduce the following €Xpre
form using K-Map.
F(ab,c.d) = m(0, L, 3, 5.7,10, 11, 12)

Prove that NAND and NOR are known as universal gates.

Draw the logical diagram and explain the working of 4 bit ring counter:

ail by considering a suitable

Discuss the working of weighted type D/A converter in det

example.

SECTION-C

Discuss &

a) Successive approximation A/D converter

b) Classification of memory .

Discuss in detail the design procedure of binary half adder and binary full adder.

Explain :

a) QM method

b) RAM organization and its comparison with ROM.

riting Mobile No. or Making of passing request on any

page of Answer Sheet will lead to UMC against the Student.
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DIGITAL ELECTRONICS
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Subject Code :
M.Code : S76435
Date of Examination: 27-01-2025
Time : 3 Hrs. Max. Marks : 60
O CANDIDATES :
s carrying TWO marks

|NSTRUCTIONS T
COMPULSORY con

1. SECTION-A is

each.
2. SECTION-B contains FIVE questions carryin
have to attempt any FOUR questions.
ntains THREE questions carrying TE

3. SECTION-C co
have to attempt any TWO questions.

sisting of TEN question

g FIVE marks each and students

N marks each and students

SECTION-A

. Write briefly:
Why digital system is required? Discuss.

b. Which gate is called an all or nothing gate? Why?

¢. Whyare BCD codes required?

d. Discuss the distributive laws of Boolean algebra.

Why is it required to reduce Boolean expression before realization? Discuss.

f What do you mean by sequential circuits? Explain.

What is the drawback of a serial adder? For which application are they preferred?
h. List the drawbacks of JK flip flop.

i Write down the various advantages of PAL.

j. List the advantages of R=2R type D/A converter.

(€]
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SECTION-B

. i d octal.
Convert the 1001010110110.10101 binary number to decimal, hexadecimal an

reduce the
3. Use the laws of Boolean algebra (Name the.laws used at eaf:l; TS\]tZI‘)[\)]’DtZate uce !
following expression to their simplest form and implement that with g A

F=4 B+A4BD+AB D+ ACD + 4 BC |
Explain the working of a SR flip-flop. Also mention its advantages and disadvantages.

4.
5. Use a multiplexer having three data select inputs to implement the logic for the function
given below
F=Zm (0, 1,2,3,4, 10,11, 14, 15)
Also realize the same using 16:1 MUX.
6.  Draw the logic diagram and explain the working of deal slope type A/D converted.

SECTION-C

7. Explain in detail :

(1) Successive approximation A/D converter.

(ii) Memories and their classification.

Reduce the following expression using K map and verify the result using QM method

F=Zm (0,2,4,6,7, 10, 12, 13, 15)

9. Discuss :

(1) Design of 3-bit synchronous counter.

(1) BCD Adder,

NOTE : Disclosure of Identity by writing Mobile Ny, of Making of Passing request on any
Page of Answer Sheet will Jead to UMC against the Student.
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MATHEMATlCS—III
subject Code : BTAM-3'03-18
M.Code : 76448
Date of Examination:02-01-2025

Max. Marks : 60

Time : 3 Hrs.
O CANDIDATES :
carrying TWO marks

COMPULSORY consisting of TEN questions

INSTRUCTIONS T
1. SECTION-A is
~ each.
- 2. SECTION-B contains FIVE questions carryin
have to attempt any FOUR questions.
3. SECTION-C contains THREE questions
t any TW_O questions.

g FIVE marks each and students

carrying TEN marks each and students

have to attemp

SECTION-A

1. Writé ‘briefly:

ing Theorem of Laplace Transform.

a. Sta;ce and prove First Shift

b. Find the L R
T+ 6s+13

short note on Gibbs Phenomenon.

c. Wrtea
place Transform are related to each other?

d. State how Fourier Transform and La

e. State final value theorem of Z transform.

a finite-duration discrete-time signal x[n] is X (2), then what is
al y[n] = x[2n]?

alls, 3 blue balls, and 2 green balls. If one ball is drawn
bability that the ball is either red or blue?

o £ If the Z transform of .
the Z transform of the sign

A bag contains 5 red b
randomly, what is the pro

aQ

h. A factory produces light pbulbs, and the probability that a randomly selected bulb is
bulbs are selected, what is the probability that exactly 2 bulbs

defective is 0.02. If 10

are defective?

_test for comparing a sample meai 10 apopulation mean.
. e +

3

State the formula for the =
ibution is 20 and standard deviation ié—'-@;“ljetexmine 1ts

TR

j. Themeanf the binomial distr
distribution. '
148 (31-2% 2

M

1] M7
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SECTION-B

2

s
A ; i i 8
pply Convolution Theorem to evaluate mverse Laplace transform of Frd e+ 9

Compute the Fourier Transform of f () = e a>0.

State and prove initial value theorem for Z transform.
: 5 es e data :
Fit a second-degree parabola y = ax® + bx + ¢ using the least squares method to th

[ X 0 1 2 | 3 4
| Y 1 2 4 7 11

A random variable X assumes the values -3, 2, -1, 0, 1, 2, 3 such —that
PX=3)P(X=-2)=PX=-1),PX=1=PX=2)=P X~ 3), P (X =0)
=P (X<0)=P (X>0). Find its distribution function and obtain the probability density
function of the random variable ¥ where ¥ = 207 +3X+4.

SECTION-C

Solve the partial differential equation

32,71 =c? iz%‘, u@n=0uln=0ukx0)=7r(x
or? ox

using the Laplace Transform.

a) Use Final Value Theorem for Z transforms to determine the final value of the
sequence x(1) =3 + 2"

b) A class of students took a mathematics exam, and their scores are mnormally
distributed with a mean of 75 and a standard deviation of 10. What score

corresponds to the 90th percentile of the distribution? (You can use the fact that for a
standard normal distribution, the z-score corresponding to the 90th percentile is

approximately 1.28.)

9.  Perform a r-test for the means of two small samples to deterinine if they are significantly

different. Sample 1 : n; = 8, Z =10, s; =2 and Sample 2 : n, = 10, X,=12,,5,=3. Test

at the 5% significance level.

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any

page of Answer Sheet will lead to UMC against the Student.
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MS, PROBAB|L|TY &

MATHEMATICS-III (INTEGRAL TRANSFRO
STATISTICS)
Subject Code : BTAM-303-23
M.Code : 94631
Date of Examination : 04-01-2025

Max. Marks : 60

Time : 3 Hrs.
INSTRUCTIONS TO CANDIDATES :
1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks
each.
2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.
TEN marks each and students

SECTION-C contains THREE questions carrying
have to attempt any TWO questions.

SECTION-A

3.

1.  Write briefly :

Write the Laplace Transform of the Dirac-delta function & (f).

a)

b) State the second shifting theorem for Laplace Transforms.

¢) Find the first three Fourier coefficients ag, a1, and b for the function f'(x) =2 x on the

interval [-m,m].

d) Write the expression for the Fourier Transform of a function f (1) = ¢

e) Find the inverse Laplace Transform of F'(s) = — 3 7
s+

What is the initial value theorem for Z transforms? Provide its mathematical

f)
expression.

g) Write the Z-transform of a delayed sequence x [n — k] for k> 0.

h) The probability that a student passes a statistics exam is 0.8. What is the probability
that exactly 3 out of 5 students pass the exam?

i) What are the mean and variance of a binomial distribution with parameters 1 and p?

CI\.I262
(S2)-2363
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D

J) For the data set 2, 3, 3, 4, 5,5, 5. 6. 7, determine the mode.

SECTION-B

Evaluate the integral J.e‘s’ sin (37)dt using the properties of the Laplace Transform
0

3. A function is defined as

2x  for-n<x<0
-2x forO<x<m

fx) =

Find the Fourier series expansion for £'(x) in the interval (-7,T).

4.  Prove the translation theorem for Z transform.

A factory manufactures light bulbs with a defect rate of 3%. If a random sample of 10

5.
bulbs is tested, what is the probability that exactly 1 bulb is defective? Use the binomial
distribution.
6.  Solve the difference equation y[n] — 0.5v[n — 1] = x[n] using Z transforms, where x[n] is a
given input sequence.
SECTION-C
7.  Derive the Z transform of x[n] = nzu[n], where u[n] is the unit step function, using the

differentiation property, and evaluate X (z) at z
8. a) Solve the initial value problem y" +4y =0, y(0) =1,)"' (0) =0 using  Laplace

Transforms.

b) Using the convolution theorem for Fourier, find the convolution of f () =¢e"u (¢) and
g (1) =u (f), where u () is the unit step function. |

9. Given the following data points, fit a parabola using principle of least squares.

]

x | - 0 1 2 3
y 1 0 1 4 9

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any
page of Answer Sheet will lead to UMC against the Student.
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ELECTRONlC DEVICES
Subject Code : BTEC/301/18
M.Code : 76444

Date of Examination: 07-01-2025
Max. Marks : 60

Time : 3 Hrs.

(0} CANDIDATES :
f TEN questions carrying TWO marks

INSTRUCTIONS T
SORY consisting ©

1. SECTION-A is COMPUL
g FIVE marks each and students

each.
2. SECTION-B contains FIVE questions carryin

have to attempt any FOUR questions.
rying TEN marks each

SECTION-C contains THREE questions car
have to attempt any TWO questions.

and students

3.
SECTION-A

1.  Write briefly:
a) What is N-type and P-type semiconductor?
b) Distinguish between majority and minority carriers.

¢) What is the atomic structure of germanium?

d) Why 1s varactor diode?

¢) Whatis the difference between CB and CE configuration?

f) What is LED?

What are the uses of diodes?

h) What do you mean by Avalanche breakdown?

What are the applications of solar ccll?

j) Definc dynamic resistance of a PN junction diode in forward biasing



6.

SECTION-B

Explain the construction and V-I characteristics of Zener Diode. What is Zencr
impedance?

Distinguish between Semiconductors, Conductors and Insulators?

What is construction process of Enhancement-type MOS?

What is the process of Chemical Vapour Deposition (CVD)?

Elaborate Poisson and continuity equation.

SECTION-C

Explain the working of an Emitter follower and show how it performs the function of

impedance transformation.

Explain with diagram the construction and working of MOSFET.
Write short note on:

a) Schottky Diode

b) Varactor Diode

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any

page of Answer Sheet will lead to UMC against the Student
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NETWORK THEORY
Subject Code : BTEC-304-18
M.Code : 76447

Date of Examination : 08-01-2025

Time : 3 Hrs. Max. Marks : 60

INSTRUCTIONS TO CANDIDATES : .
SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks

1.
each.

2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.

3. SECTION-C contains THREE questions carrying TEN marks each and students

have to attempt any TWO questions.

SECTION-A

1. Write briefly:
a. What are poles and zeroes?
b. What are Transmission parameters? Why these are called s0?

Find whether the polynomial P(s) =s>+2s + 5 is Hurwitz or not?

d. What are the properties for a polynomial to be Hurwitz?

What is the difference between network synthesis and network analysis?

f. A series RC circuit has R=1 082, C = IpF. Find i(t) when V=] 0V.

; N e 2
2. Find f(t) if F(s) = —%
g. Find f(t) if F(s) D

h. Convert to an equivalent star network.

10Q) —120Q

| [
1\

30Q —110Q

; 20€
200 2002

1| M-76447 2235



1. What do you mean by active and reactive power?

J- What is the difference between balanced and unbalanced 3-phase

SECTION-B

2. What are positive real functions? Discuss the necessary and sufficie:
functions. Check if the function is PR?

5+ 75" +145+7)
(s> +6s" +11s+1)

Aws)y=

Find the value of ZL so that maximum power is transferred to it.

(98]

+
100£0°V { ~

4. Obtain the impedance parameters of the following nctwork:

(v 10H
—— T ;

100V T DL2




y state has been reached. S is closed at t=0.

6. ln. the given Fig, Switch S is open and stead
Find current through inductor, 1;(t).
n® 10H
S
100 V 342
10€2
SECTION-C

7. 1f an m-derived high pass filter has design impedance of 500Q and cut off frequency of
3.5 KHz and infinite attenuation at 2.6 KHz, design the filter.
all four canonical forms:

§.  Realize the following function using

= s+ +D
s(s +3)
Determine Thevenin's equivalent circuit and find 1L. Verify answer using Norton's

theorem.

writing Mobile No. or Making of passing request on any

NOTE : Disclosure of Identity by
ad to UMC against the Student.

page of Answer Sheet will le
($21-2439
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ELECTROMAGNETIC WAVES
Subject Code : BTEC-303-18
M.Code : 76446
Date of Examination : 14-01-2025

Max. Marks : 60

Time : 3 Hrs.

INSTRUCTIONS TO CANDIDATES : .
SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks

1.
each.

2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.

3. SECTION-C contains THREE questions carrying TEN marks each and students

have to attempt any TWO questions.

SECTION-A

1. Write briefly :

a) Define the concept of distributed elements in transmission lines.

b) Write the voltage equation for a transmission line.

c) What is the differel-lce between lossless and low-loss transmission lines?
d) Describe the purpose of a Smith chart in transmission line calculations.
e) State Gauss's law and its significance in electromagnetics.

f) Explain the role of surface charge in Maxwell's equations.

g) What is the Poynting vector and what does it represent?

h) Define wave polarization.

1) Define Electromagnetic Waves.

J) Describe Poincare's sphere.

T4

1| 14-76345
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SECTION-B

2. Explain impedance matching using transmission lines and its applications.

3. Derive Maxwell's equation for Ampere's Circuital law and discuss its implications.

4. Describe the concept of phase velocity and power flow in a uniform plane wave.

5. Explain the phenomenon of total internal reflection and provide an example of its

application.

6. Discuss the function and importance of rectangular waveguides in electromagnetic wave

propagation.

SECTION-C

7. Analyze the equations of voltage and current on a transmission line with the help of
distributed parameters and discuss the role of standing waves in impedance

transformation.

8.  Using Maxwell's equations, derive the boundary conditions at a media interface and
explain their significance in electromagnetic theory.

9.  Explain the process of wave propagation in a conducting medium, discussing factors that
affect phase velocity, power flow, and how the Poynting vector can be used to analyze

energy distribution?

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any
: page of Answer Sheet will lead to UMC against the Student.b .
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DIGITAL SYSTEM DESIGN
Subject Code : BTEC-302-18
M.Code : 76445

Date of Examination:24-1 2-2024
Time : 3 Hrs. Max. Marks : 60
INSTRUCTIONS TO CANDIDATES :
1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks

each.
2. SECTION-B contains FIVE questions carryin

have to attempt any FOUR questions.
3. SECTION-C contains THREE questions carrying TEN marks each and students

have to attempt any TWO questions.

g FIVE marks each and students

SECTION-A
1. Write briefly:

a) Implement 7-4 decoder using 1:2 decoders.
b) Design Half adder circuit.
c¢) Minimize the following expression

AB'C + A'BCD' + ABC'D'+AB + C
d) Write De-Morgan's theorem.
e) Discuss dataflow style of modelling in VHDL.
f) Convert (11110)Gray tO Binary code.
g) Discuss PAL and PLA circuits.
h) Why priority encoders are preferred?
i) Discuss the working of BCD adder circuit.

j) Convert (1000 1001)gcp to Excess-3 code.

1| M-76445 (521- 2165



SECTION-B

2. What is shift register and discysg its applications?
3. Whatis Race Around condition, how it can be removed?
4. Write shot hote on TTL logjc family.
5. Write a Program in VHDL for designing full adder circuit.
6. Implement the following function using Multiplexer
F(AB,CD)=¥m 0,1,2,3,6,7, 8. 12)
SECTION-C
7. Minimize using K Map technique F(W,x,y,z) =¥m (0,2,3,6,7,8,12,13,14)+ d4,1 1,15)
8. Describe various characteristics of A/D convertor. Also explain the working of
successive approximation A/D convertor,
9.

Design 2bit magnitude comparator circuit,

NOTE : Disclosure of Identity by ile No. or Maki
Page of Answer i
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