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23QT01-SURVEY OF QUANTUM TECHNOLOGIES AND APPLICATIONS

(AI&DS, CSE(AI&ML), ECE and EEE)

R23

Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks | CO BL
1(a) | What is gquantum Entanglement? Give one example. 2M CO1 | L1
(b) | Differentiate between quantum physics and classical physics. 2M COo1 | L2
(c) | What is a qubit and how does it differ from a classical bit? 2M | CO2 | L2
(d) | What are the DiVincenzo criteria used for? 2M COo2 | L1
(e) | List different types of quantum sensors. 2M CO3 | L2
(f) | Explain entangled photon generation. 2M CO3 | L2
(g) | Explain the meaning of Shannon entropy. 2M Co4 | L1
(h) | Compare classical and quantum communication. 2M Co4 | L1
(i) | What are guantum materials? 2M Co2 | L1
(j) | Give two examples of applications of quantum materials. 2M COo2 | L2
Q.No All questions carry equal marks Marks | CO BL
2(a) | What is the concept of superposition in quantum mechanics? 5M COo1 | L2
(b) | Explain what tunneling means in the context of quantum physics. 5M COo1l | L2
| (OR)
3(a) | How do Hermitian operators relate to quantum measurements? 5M Co1 | L2
(b) | Summarize Feynman's idea of a quantum simulator. 5M COo1l | L2
4(a) | Summarize the basic operations performed by quantum gates and how they
. ) ! 5M COo1 | L2
differ from classical logic gates.
(b) | What are the main physical implementations of qubits, and how do they
N 5M Co1l | L2
vary qualitatively?
(OR)
5(a) | Explain how semiconductor qubits such as quantum dots and spins are used
. . 5M CO2 | L2
in quantum computing.
(b) | Describe the advantages of superconducting qubits in terms of charge, flux,
5M C02 | L2
and phase.

6(a) | Explain the basic principle behind quantum sensing. 5M CO3 | L2
(b) | Describe how quantum coherence improves the sensitivity of sensors. 5M CO3 | L2
(OR)

7(a) | Explain _ the difference between single-photon and entangled-photon 5M co3 | L2

generation.
(b) IIIustr_ate how photon detection is achieved in quantum sensing 5M co3 | L2
experiments.
8(a) | Explain the basic principles of digital communication. 5M CO4 | L2
(b) !Deflne Shannon entropy and explain its significance in quantifying classical 5M coa | L2
information.
(OR)
9(a) | What is .qua.mtum communication? Explain how it differs from classical 10M | co3 | L2
communication.
(b) | Describe how guantum communication ensures security.
10(a) | Describe _the main applications of quantum materials in emerging 5M coz2 | L2
technologies.
(b) | Explain the structure and unique properties of topological insulators. 5M Co2 | L2
(OR)
11(a) | Differentiate between conventional materials and quantum materials with
X 5M CO3 | L2
suitable examples.
(b) | Explain why quantum materials are important for modern science and 5M co3 | L2
technology.
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23HS01-UHV 2-UNDERSTANDING HARMONY AND ETHICAL HUMAN CONDUCT
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Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks CcoO BL
1(a) | Specify the Basic Human Aspirations. 2M Co1l | L1
(b) | Mention any TWO Important Implications of Self-exploration. 2M COo1 | L1
(c) | Draw the tree diagram expressing the state of Human imagination in Harmony. 2M CO2 | L2

(d) | Mention any THREE Human decisions based on “Knowing and Assuming” and
W . : o 2M Co2 | L2
based on “"Assuming without Knowing”.

(e) | List out the Dimensions (systems) in Human Society. 2M CO3 | L2

(f) | How should be the production process so that it will be sustainable, eco-friendly
) 2M CO3 | L2
and human friendly?

(g) | Identify the Innateness among the four orders of nature. 2M COo4 | L2

(h) | List out the natural characteristics of four orders of nature. 2M COo4 | L2

() Mention any TWO criteria’s for the development and adoption of innovative
technologies and systems, tools, techniques and models which are claimed for 2M CO5 | L2
the ‘betterment’ of society

(j) | Mention any THREE steps that each one of us can take for transition from our
present state towards a holistic, fulfilling way of life towards humane society 2M CO5 | L2
(universal human order).

Q.No All questions carry equal marks Marks | CO BL

2(a) | Why is right understanding required in relationship for mutual happiness? 5M co1 | 13
Illustrate with the help of two examples from your life.

(b) | Mention the content of Value Education? Discuss the need for it in technical and

other professional institutions. 5M Cco1 L2

(OR)
3(a) | Define self-exploration. What is the content of self — exploration? 5M CO1 | L2
(b) | Explain the basic guidelines for Value Education. What is the need for these

guidelines? 5M COo1l | L2

4(a) |‘Human being is co-existence of the Self and the Body’ - elaborate on this

statement. 5M Co2 | L2

(b) | Discuss programs to ensure proper functioning of your body. Can we sustain

them without right understanding. oM coz | L2

(OR)

5(a) | Distinguishing between the Needs of the self and the body. 5M CO2 | L2

(b) | Explain how pre-conditioning can lead to unhappiness. Discuss the problems
that are created by having desire, thoughts and expectation on the basis of 5M CO2 | L2
preconditioning.

6(a) | Explain the understanding of human-human relationships for harmony in a 5M co3 | L2

family.
(b) | Explain the evaluation of trust between two individuals. 5M CO3 | L3
(OR)
7(a) | Describe the problems in society and the role of human goal and systems for its
fulfilment. sl Rl s

(b) | Explain the various production activities for ensuring prosperity in every family

in the society. SM Co3 | L2

8(a) | Explore the Interconnectedness and Interdependencies of the Four orders of

5M CO4 | L3
nature.

(b) | Explain the Tendency of Human Living with Animal Consciousness and Natural

Characteristic of Human Living with Human Consciousness. M co4 | L2

(OR)
9(a) | Explain the activities of four orders of nature. 5M COo4 | L2
(b) | Justify that “All units in the existence are submerged in space” Co-existence. 5M CO4 | L3
10(a) | List out the Universal Values Naturally Emerging from the Right Understanding 5M CO5 | L2
(b) | Explain the values, policy and Character of ethical human conduct. 5M CO5 | L2
(OR)
11(a) | Elaborate the role of competence in ensuring professional ethics. 5M CO5 | L2
(b) | Explain the criteria’s for Production Systems and Management Models. 5M CO5 | L3
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23FE11-DISCRETE MATHEMATICS & GRAPH THEORY
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Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks | CO BL
1(a) | Define statement and atomic statement. 2M | CO1 | L1
(b) | Explain logical equivalence with an example. 2M | CO1 | L1

(c) Find inverse of f(x) and g(x)where

f(xX) =x3,gx) =2x + 3? 20 || ko | L

(d) | What is bijective function? 2M | CO2 | L2

(e) | Find the co-efficient of x?7of (x* + 2x°> + 3x°)5. 2M [ CO3 | L1

(f) Define permutation. 2M | CO3 | L1

(g9) | What is the order and sizeof a graph? 2M | CO4 | L1

| (h) | Define complete graph. 2M | CO4 | L1
(i) Define multi graph. 2M | CO5 | L1

(3) What is prims algorithm? 2M | CO5 | L1

.No All questions carry equal marks Marks | CO BL
2(a) Determine the negations of the following statements,

(i)Jan will take a job in industry or go to graduateschool
. N 5M | CO1 | L3
(ii) James will bicycleor run tomorrow.
(iii) If the processor is fast then the printer is slow
(b) | Explain the term tautology? Show that
. 5M | CO1 | L2
[(p—q)—r]—[(p—q9)—(p—r)] is tautology
(OR)
3(a) (i) Explain the direct proofof the statement “The square of an
odd integer is an odd integer”. sM | coi | L3
(ii) Explainthe indirect proof of the statement. “If n2 is odd,
then n is odd”.
(b) Demonstrate the disjunctive normal form of the formula: sMm | coll L2
P—((P—Q) A~(~Qv~P))
4, Let A={1,2,3,4,6,12}0on set
A define the relation A to B, iff A divides B.. Show that R is 10M | coz2 | L2
partial order relation and draw the Hassediagram form this
relation
(OR)
5(a) |LetA={1,2,3,4%},
B={a,b,c}, C={w,x,y,z} with f:A—-B and g:B—C given by
5M | CO2 | L3
f={(1,a),(2,a),(3,b),(4,c)}
and g={(a,x),(b,y),(c,2)} Find gof and fog.
(b) | Explain in brief about Inversive and Recursive functions with sMm | co2 | L2
examples.
6(a) | Explain sum rule and product rule with suitableexamples. 5M | CO3 | L2
(b) | Solve the recurrence relationa, + an-1 + 10a,-2 — 7=0 n=2,
20=10 ,a;=41. 5M | CO3 | L2
(OR)
7(a) | Write the generating functions for the following sequences sM | cos | L3

()1,2,3,4 (i) 1,- 2,3,-4 (iii) 0,1,2,3 (iv) 0,1,-2,3,-4.
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23FE11-DISCRETE MATHEMATICS & GRAPH THEORY

(b) | Find the co-efficient ofx20fx3(1 — 2x)°. | smM [co3]| L2

8(a) Find the Euler path or an Euler circuit, if it exists, inthe
following graphs.

A‘,w,w J.\ ﬁfﬂ ;3 ;;"zx
§ % a,x A!% s "g ~»C 5M | CO4 | L3
. % }K‘& | ; E% ‘}f /
5 \ ] s I |
i ﬁ W\K;E g‘:}\?\;‘m{ }% i
c D N

(b) | Find whether the graphs Gar\lgy_H are isomorphic.

‘ ug 5M | CO4 | L2

(OR)

9(a) Find the adjacency matrixof the digraph
G=(v1, v3), (v1, v2), (v2, v4),

(v3, v1), (v2, v3), (v3, v4), SM 1 CO4 | L3
(v4, v1), (v4, v2),

(v4, v3). Also draw thegraph.

(b) | Show that a simple graph with n vertices must be connected if sM | coa | L2
it has more than(n -1) (n - 2) /2edges.

10(a) | Show that a simple graph isbipartite if and only if it is possible
to assign one of twodifferent colors to each vertex of the graph | 5M | CO5 | L2
so thatno two adjacent vertices are assign the same color.

(b) | Explain the procedure for Kruskal s algorithm with suitable sM | cos | L2

examples.
(OR)
11(a) | Find all spanning trees ofgiven graph.
- if = d
\ f 5M | CO5 | L3
x\?
a b i

(b) What is meant by depth first search algorithm? Explain with sm | cos | L2
suitable examples.
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23FE09-NUMERICAL METHODS AND TRANSFORM TECHNIQUES

(ASE&ME)

Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks Cco BL
1(a) | Write the formula for Bisection method. 2M | CO1 | L1
(b) | Write the formula for Newton'’s forward interpolation. 2M | CO1 | L1
(c) Write the formula for simpson’s 1/3 rule. 2M | CO2 | L2
(d) | Write the formula for Runge-Kutta order. 2M | CO2 | L2

1
L{—} 2M | CO3 | L1

(e) |Evaluate
(f) Evaluate the Laplace transform of unit step function. 2M | CO3 | L1
(g) | Write the Dirichlet’s conditions of Fourier series. 2M | CO4 | L1
(h) | Write the formula for half range Fourier sine series. 2M | CO4 | L1
(i) Write the formula for Fourier sine transform. 2M | CO5 | L1
(3) Write the formula for convolution theorem. 2M | CO5 | L1
Q.No All questions carry equal marks Marks Cco BL

2(a) Derive a formula for finding JN . Hence evaluate V28 to two

) 5M | CO1 | L3
decimal places.

(b) | Using method of false position method, compute real root of sMm | col | L3

xe*—2=0.
(OR)
3(a) | Show that u5=%(A+V) 5M | CO1 | L3
(b) Estimate the missing terms in the following table
x |45]150 (5560 65 5M col | L2
yI3|-12]|-|-24
4, Use Runge-Kutta method to find y when x = 1.2 in steps of h = 0.2,
given that:
dy 10M | CO2 | L3
—=x"+3*,y) =15
dx
(OR)
9
5(a) | Evaluate _!x31+1dx using Trapezoidal rule, Simpson’s 3/8 rule e | coz | 13
taking n = 6.
(b) Applying Euler's method find an approximate value of vy
corresponding to x=1 given that %:x+yandy(0):l and =02 SM | €Oz | L3
X
__ e fsince
6(a) | Find the Laplace transform of r@ = : °M 1 CO3 | L3
~3 N0 (112
by | Fina £ {log ()} _4 5M | CO3 | L2

(OR)

1of2




23FE09-NUMERICAL METHODS AND TRANSFORM TECHNIQUES

=1 s
. ‘ (:2+az)-
Using convolution theorem, evaluate

5M | CO3 | L3
7(a)
(®) | solve (D*+4D+3)y=e"" given that
o _ _ 5M | CO3 | L3
}’(O) =Yy (0) =1att=0 by using Laplace transform.
8(2) | Find the half range cosine series of /() =%0<x<z SM | CO5 | L3
b . . _ % 7 s . 5 .
(b) Find the Fourier coefficient ‘@o’ in the Fourier series expansion of sM | coa | L2
f(x) =|cosx|, — T <x < 1.
' (OR)
9(a) |1f f(x) =xsinx for 0 <x <27 then find the Fourier coefficient bn. 5M | CO4 | L3
(b) Find the Fourier series expansion of f(x) = x? on the interval
m<x<m 5M | CO4 | L3
) [1 if <1 sMm | cos | L3
xX) = s
10(a) | Find the Fourier transform of 0if |x|>1
(b) Find Fourier cosine transform of e™%* 5M | CO5 | L3
(OR)
( {1 o 5M | CO5 | L3
x) = ,
11(a) Express 0 if x>m as a Fourier sine integral.
(b) | Find the finite Fourier sine transformation of sM | co4 | L3

f(x) =2x if0< x<4.
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23FE08-NUMERICAL TECHNIQUES AND STATISTICAL METHODS
(CE)

Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks CO BL
1(a) | Give an examples for algebraic and transcendental equations. 2M | CO1 | L1

(b) I:md t_he interval of existence of the root of the equation oM | co1 | L1
anx =x
1
(c) | Evaluate Ix3dx by Trapezoidal rule taking #=0.25. 2M | co2 | L3
0
- - - e e =
(d) X\{Fz';er the formula to derive approximations in R-K method of 2 oM | coz2 | L1
(e) | Define conditional probability and give one example. 2M [ CO3 | L2
(f) A variate X has the following distribution ,Find E(X) :
% ~3 6 9
P(X) 1 1 1 2M | CO3 | L3
6 2 3
(g) | Define Population and sample. 2M | CO4 | L1
(h) | State central limit Theorem. 2M | CO4 | L1
(i) Explain One Tailed and Two tailed tests. 2M | CO5 | L1
§)) Recall the formula for test of significance of one mean for large oM | cos | L1
and small samples.
Q.No All questions carry equal marks Marks Cco BL
2(a) Flnd_ the real root of an equation 2x - log;ox = 7 using Regula sM | co1 | L3
Falsi method.
(b) | Find Lagrange’s interpolating polynomial from the following data
X 0 1 = 5 5M | CO1 | L3
y="f(x) 4 3 24 39
(OR)
3(a) L;flimg_sgca_cgnt method find approximate root of the equation sM | cot | L3
(b) | Find y(0.5) from the following data using Newton’s forward
interpolation formula.
X: 1 0 1 > 5M | CO1 | L3
Y: 10 |5 8 10
4 (1 . : - ; L3
(a) | Evaluate J'l—dx by i) Trapezoidal rule ii) Simpson’s 1/3 rule. 5M | CO2
o 1+x
(b) | Find y(0.1) by RK method of 2™ order,
P 5M | CO2 | L3
if 22 =1 - 2xy?,y(0) = 1
(OR)
6
1
5(a - 7 .
(a) Evaluate ‘!'sz dx by Simpson’s 3/8 th rule and compare with 5M co2 | L3
actual integration.
(b) | Using Taylor’s series method, evaluate y(0.1) for
d
Ey:x2_y2’y(o):1 5M CO2 | L3
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23FEO0O8-NUMERICAL TECHNIQUES AND STATISTICAL METHODS

6(a)

A business man goes to hotels X, YZ, 20%, 50%, and 30% of the
time respectively. It is known that 5%, 4%, 8% of the rooms in
X, Y, Z hotels have faulty plumbing. What is the probability that
business man’s room have faulty plumbing is assigned to hotel
X?

5M

CO3

L3

(b)

Suppose the weights of 800 male students are normally
distributed with mean p = 140 pounds and S.D 10 pounds. Find
the number of students whose weights are (i) between 138 and
148 pounds (ii) more than 152 pounds.

5M

CO3

L3

(OR)

7(a)

A random variable X has the following probability distribution
x 112 3 4 516

P(x) k |3k |5k [7k |9k |11k
Determine (i) k (i) PO <x <5) (iii) mean.

5M

Co3

L3

(b

If 2% bulbs are defective then find (i) P(X =1) (ii) P( 1 < X< 4)
in a sample of 50.

5M

CO3

L3

A Population consists of five numbers 2, 3, 6, 8 and 11. Consider
all possible samples of size two which can be drawn without
replacement from this population. Find (i) The mean of the
population (ii) The standard deviation of the population (iii) Mean
of the sampling distribution of means and (iv) The standard
deviation of the sampling distribution of means.

10M

CO4

L3

(OR)

9(a)

Define estimation and write different types of estimations.

5M

Co4

L2

(b)

A random sample of 100 teachers in a large metropolitan area
revealed a mean weekly salary of Rs.487 with a standard
deviation Rs.48. With what degree of confidence can we assert
that the average weekly salary of all teachers in the metropolitan
area is between 472 to 502.

5M

CO4

L3

10(a)

A Sample of 400 items is taken from a population whose standard
deviation is a 10. The mean of the sample is 40. Test whether
the sample has come from a population with mean 38.

5M

CO5

L4

(b)

Explain the chi-square test for good ness fit in detail.

5M

CO5

L2

(OR)

11.

Two independent samples of 10 items respectively had the
following values.
Sample I 67 124 |57 |55 |63 |54 |56 |68 |33 |43
SampleIl |70 |38 |58 |58 |56 |67 |68 |75 |42 |38
Can it be said two samples can from same normal population.
Test at 5% level.

10M

CO5

L4
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23FE12-PROBABILITY THEORY AND STOCHASTIC PROCESS

(ECE)

Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks | CO | BL
1(a) | In a simultaneous throw of a pair of dice, find the probability of

g 2M | CO1 | L3
getting a total more than 7.
(b) erte_ the ma_thematlcal expression for Rayleigh distribution and oM | co1l L1
density function.
(c) | List out any four properties of joint density function. 2M | CO1 | L2
(d) | Obtain the Covariance between two random variables X and Y
) : : 2M | CO2 | L3
having means 4 and 3 respectively correlation 20.
(e) | What is a random process? 2M | CO1 | L2
(f) | Mention the mathematical representation of autocorrelation of oM | coz2 | L1
system response.
(g) | Verify whether given power spectral density
Syx(w) = e~ @D* s valid or not. 2M 1 €02 L3
(h) | Find the autocorrelation function of system response having
power spectral density Syx(w) = % 2M 1C03 L3
(i) | Define Source Coding. 2M | CO4 | L2
(j) | Obtain the entropy of the source having three symbols A,B and C oM | coalL3
with probabilities 0.5,0.3 and 0.2 respectively.
Q.No All questions carry equal marks Marks | CO | BL
2(a) Dlscuss:_ about Probability, Joint probability and conditional sMm | cotl L
probability.
(b) |In a box there are 100 resistors having resistances and
tolerances as in the table given below.
’ Tolerance
Resistance(Q) 5% 10%
22 10 14
47 28 16 5M | CO1|L3
100 24 8
Let there be three events, A as drawing 47 Q resistor, B be the
drawing a resistor with 5% tolerance and C be drawing 100 Q
resistor. Determine individual, joint and conditional probabilities.
(OR)
3(a) | Discuss about the classification of random variables with relevant sM | co1 |l L2
examples.
(b) | Evaluate the density function of a random variable X, given the
distributi ]
istribution func |oxr:, sM | cot | L3
Fy(x) = u(x) (1 - e"T), where b > 0 is a constant.
4. | State and prove the properties of joint density function. | 10M [co1]L2
(OR)
5(a) | Examine the following properties of joint distribution function. sM | co1 | L2
(I)Fxy(=00,—0) = 0 (i1) Fy,y (0, 00) =1 (iii)Fx(x) = Fyy(x,)
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