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Program Elective-Il

Data Science

D2518801 - Advanced
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D2518802 - Data
Science and its
Applications

D2518803 - Artificial
Intelligence

Program Elective-I

D25188A0 - Agile
Methodologies

D25188B0 - Full Stack
Technologies

Power
Electronics and
Electrical Drives

D251ANO1 - Electrical
Machine Modeling and
Analysis

D251ANO02- Power
Electronic Converters

D251ANO03 - Electric
Vehicles

D251ANA1 - Power
Quality Enhancement
using Custom Power
Devices

D251ANBO - Renewable
Energy Technologies

VLSI and
Embedded
Systems Design

D251AP01 - Advanced
Digital Systems Design

D251AP02 - Embedded
Hardware Platforms
and Programming

D251AP03 - FPGA Design

D251APA3 - VLSI
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Thermal Power
Engineering
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Thermodynamics

D251AQ02 - Advanced
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Heat and Mass Transfer
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Plant Management

D251AQBO - Solar Energy
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LAKIREDDY BALI REDDY COLLEGE OF ENGINEERING(AUTONOMOUS)
L.B. Reddy Nagar :: Mylavaram - 521 230 :: NTR Dist.:: A.P.

M.Tech. (I Semester) Regular Examinations

D2518801-ADVANCED ALGORITHMS ANALYSIS
(DS)

R25

: 3 hours | Max. Marks : 60

Q.No

All questions carry equal marks

Marks

co

BL

1(a)

Trace the Quick Sort algorithm step-by-step for the following input
array: A = [25,10,30,15,20,28] and analyze its Time Complexity.

6M

o1

L3

(b)

Find the Shortest Path for the following graph using Dijkstra’s
Algorithm.

6M

CO2

L3

(OR)

2(a)

Analyze and justify the performance of Merge Sort by tracing its
execution on a sample input. Derive its time and space complexity
and evaluate its stability.

6M

CO1

L3

(b)

Analyze the Depth-First Search (DFS) algorithm and explain how it is
used to compute Strongly Connected Components (SCCs) in a
directed graph. Analyze the correctness and time complexity of the
algorithm.

6M

CO2

L3

Consider an undirected graph G = (V,E)where each vertex v € Vis
assigned a positive weight w(v).

(i) Define the concept of a maximal independent set and explain how
it differs from a maximum weight independent set.

(ii) Design an algorithm to compute a maximum weight maximal
independent set of the ‘graph. Clearly describe the steps of the
algorithm using either pseudocode or a structured approach.

(iii) Apply your algorithm on the following graph and show all
intermediate steps: Vertices: V = {4,B,C,D,E}

Edges: E = {(4,B),(4,C),(B,D),(C,D),(D,E)}

Weights: w(4) =5,w(B) =3,w(C) = 6,w(D) = 4,w(E) = 2

12M

CO2

L4

(OR)

4(a)

Define a Minimum Spanning Tree (MST). Analyze how MST is used in
network design and clustering, and justify its effectiveness compared
to other approaches.

6M

CO2

L3

Write Control Abstraction of Greedy method.

6M

CO2

L2

(b)
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D2518801-ADVANCED ALGORITHMS ANALYSIS

Apply the Max-Flow Min-Cut Theorem to a given flow network to
compute the maximum flow and identify the corresponding minimum
cut. Verify that the value of the maximum flow is equal to the
capacity of the minimum cut.
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12M

CO2

L3

(OR)

6(a)

Apply the Divide and Conquer control abstraction to design an
algorithm for binary search. Clearly identify the divide, conquer, and
combine steps and explain their role in the algorithm.

6M

CO2

L3

(b)

Apply the Ford-Fulkerson method (augmenting-path approach) to
find the maximum flow from s to t.

2@

14 T

6M

CO3

L3

7(a)

Write the algorithm to compute 0/1 Knapsack problem using
dynamic programming and explain it.

6M

CO4

L3

(b)

Compute the Fast Fourier Transform (FFT) of the sequence
x(n) = {1,2,3,4}using the radix-2 FFT algorithm.

6M

CO4

L3

(OR)

8(a)

Analyze how the Schonhage-Strassen algorithm leverages the Fast
Fourier Transform to transform large integer multiplication into
convolution, and explain how this approach reduces computational
complexity compared to classical methods.

6M

CoO4

L4

(b)

Write the algorithm/pseudocode to compute the DFT of a sequence
of length N.

6M

Cco4

L3

9(a)

Illustrate the geometry of the feasible region for a two-variable
linear programming problem and explain how optimality is achieved
using corner-point analysis.

6M

CO5

L3

(b)

Define NP-hard and NP-complete problems. Explain the relationship
between P, NP, NP-hard, and NP-complete classes.

6M

CO5

L3

(OR)

10(a)

Explain how modern searching techniques (e.g., hashing, advanced
tree structures) improve efficiency in large-scale problems.

6M

CO5

L3

(b)

Differentiate between decision and optimization versions of NP-
complete problems with suitable examples.

6M

CO5

L2
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LAKIREDDY BALI REDDY COLLEGE OF ENGINEERING(AUTONOMOUS)
L.B. Reddy Nagar :: Mylavaram - 521 230 :: NTR Dist.:: A.P.
M.Tech. (I Semester) Regular Examinations
D251ANO01-ELECTRICAL MACHINES MODELING AND ANALYSIS
(PE&ED)
Time : 3 hours Max. Marks : 60
Q.No All questions carry equal marks Marks | CO BL
1(a) | Obtain the transfer function of D.C. Motor ET((SS)) .Draw its block diagram. 6M | co1l | L3
(b) Obtain the expression for torque developed in two-pole machine in terms 6M co1 | La
- of matrix G(8), where G(8) is the matrix containing rotational terms only.
(OR)
2(a) Explain the function of magnetic coupling field in an electromechanical 6M coi | L2
energy conversion device,
(b) Starting from fundamentals, obtain the state variable form of D.C. Series 6M |co1 L3
motor.
3(a) Using Necessary transformation technique, obtain the (a,b,c) to (a,B,0)
. : . 6M CO2 | L4
transformation and also the transformation matrix.
(b) What is two-axis model? Obtain the expression for flux linkages by using
. X . . 6M Co2 | L4
the two-axis model of the induction machine.
(OR)
4(a) Obtain the dqo transform of balanced systems and inverse transform;
also, calculate the instantaneous power in the dqo frame, and draw the 6M Co2 | L3
necessary phasor diagrams.
(b) Derive the transformations for currents between a rotating Z-plane (a,B)
winding and a pseudo-stationary two-phase (d,q) winding. Assume equal 6M CO02 | L3
turns on all coils so that the transform matrix is equal to inverse.
5(a) Write the 3-ph induction machine voltage equations and obtain the state
. ; 6M COo3 | L3
variable form and necessary matrices.
(b) Determine the dynamic model of induction motor based on dqo
. . 6M C0o2 | L3
transformation and instantaneous torque developed.
(OR)
6(a) Draw the arbitrary reference frame equivalent circuit of the induction
. . . ; . 6M COo3 | L4
machine and write the voltage equations in state variable form.
(b) What are the assumptions made for the two-axis representation of 3-
phase induction motor and derive the expression for self and mutual 6M COo3 | L3
inductance of rotor.
7(a) Derive an-expression for air gap m.m.f in a 2-pole ,3-ph ,Y-connected
. : 6M co2 | L4
salient pole synchronous machine.
(b) Describe the analysis of steady-state operation of synchronous machine
+ i 3 6M CO2 | L2
during sudden changes in input torque.
(OR)
8(a) Explain the conc_epts of critical time and critical clearing angle in 6M co2 | L2
synchronous machine.
(b) Determine the torque developed in a salient pole synchronous machine
using the park’s transformation and explain saliency torque, damping 6M Co2 | L4
torque and excitation torque.
9(a) Derive the torque equation of a BLDC motor, 6M COo2 | L3
(b) Derive phase voltage equation, flux linkage relation, inductance variation
: e . . 6M CO3 | L4
with rotor position, and torque equation for switched reluctance motor.
(OR)
10(a) | Discuss the nonlinear characteristics in SRM modeling. 6M C02 | L2
(b) | Compare the modeling approaches of PMSM, BLDC, and SRM. 6M COo3 | L2
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L.B. Reddy Nagar :: Mylavaram - 521 230 :: NTR Dist.:: A.P.
M.Tech. (I Semester) Regular Examinations
D251AP01-ADVANCED DIGITAL SYSTEMS DESIGN
(VLSI&ESD)

Time : 3 hours Max. Marks : 60
Q.No All questions carry equal marks Marks | CO BL
1(a) | Compare PAL and PLA architectures with neat diagrams. 6M | CO1 | L3

(b) | Demonstrate the configuration of slices in Xilinx Virtex
: . b 6M | CO1 | L3
architecture for logic realization.
(OR)
2(a) | Illustrate how lookup tables (LUTs) are used to implement 6M | co1 | L3
Boolean functions in FPGA. '
(b) | Discuss the impact of programmable interconnects on FPGA 6M | co1ll L2
performance.
3(a) |Illustrate the design of a serial data converter using sequential 6M | cos | L3

circuits.

(b) Illustrate the conversion of serial data to parallel data using

e 6M | CO5 | L3
sequential circuits.

(OR)

4(a) | Describe the procedure for analyzing sequential circuits using

6M | CO5 | L2
state tables.
(b) DISCUS.S the impact of clock signals on sequential circuit 6M | cos | L2
operation.

5(a) | Describe the structure and operation of iterative circuits. 6M | CO5 | L2
(b) [ Illustrate resource sharing in a sequential digital system. 6M | CO5 | L3
(OR)

6(a) | Apply FSM techniques to design a vending machine controller. 6M | CO5 | L3
(b) | Describe the role of synchronizers in multi-clock systems. 6M | CO5 ]| L2
'7(a) Explain the concept of fault modeling in digital circuits. 6M | CO2 | L2
(b) | Demonstrate the fault diagnosis process using test algorithms. 6M [ CO2 | L3
(OR)

8(a) | Explain the path sensitization technique used for fault detection. | 6M | CO2 | L2

(b) | Demonstrate the fault detection process using Kohavi 6M | co2 | L3
algorithm.

9(a) Demons.tratgz th_e circuit test approach for detecting faults in a 6M | coa | L3
sequential circuit.

(b) | Explain the procedure for detecting faults in sequential circuits. 6M | CO4 | L2

(OR)

10(a) | Design experiment to detect stuck-at fault in sequential circuit. 6M | CO4 | L3

(b) SI)'EEEQ the concept of machine identification in sequential 6M | coa | L2
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D2518802-DATA SCIENCE AND ITS APPLICATIONS

R25

(DS)
Time : 3 hours Max. Marks : 60
Q.No All questions carry equal marks Marks co BL
1(a) How to declare and call functions in python programs? Illustrate with
A 6M COo1 | L2
an example script? :
(b) Explain List and Dictionary, Generator Comprehensions with examples. | 6M CO1 | L2
(OR)
2(a) Compare module and a package in Python with an example. 6M CO1 | L2
(b) IIIustr_ate try and _except block in Python. Provide an example of 6M coi | L2
handling an exception.
3(a) Illustrate how event handling works in Python GUI applications. How
' do you attach callback functions to events such as button clicks, mouse | 6M CO2 | L2
movements, or key presses?
(b) Explain network scripting in Python. How Python's socket library can
. . 6M | CO2 | L2
be used to create both client and server applications?
' (OR)
4(a) Analyze the roles of databases and persistence and python integration
- . o 6M COo2 | L4
as essential tools and techniques for advanced python applications.
(b) Discuss various data structures available in Python. Analyze how
. . . L 6M CO2 | L4
appropriate data structure selection improves application efficiency.
5(a) Explain the difference between an element-wise operation and a
. o 6M CO2 | L2
reduction operation in the context of arrays.
(b) Explgln gssenhal functionality available in pandas for data 6M | co3 | L2
manipulation.
(OR)
6(a) Analyze how multidimensional arrays and hierarchical indexing help in
‘ managing complex datasets. Provide suitable examples to support your | 6M CO3 | L4
explanation.
(b) Explain indexing, alignment behavior, vectorized operations, and how
. . 6M | CO3 | L2
Series differs from NumPy arrays.
7(a) Explain the concept of data wrangling and its importance with an 6M | co3 | L2
example.
(b) Explain how pivot tables assist in summarizing grouped data. 6M CO3 | L2
(OR)
8 Design a structured approach for string manipulation in large textual
datasets. Analyze the potential risks of improper string handlingindata | 12M | CO3 | L6
preprocessing.
9(a) Explain the challenges of visualizing economic data in detail. 6M Co4 | L2
(b) Explain customization techniques in Pandas plots and describe how
. : il . 6M CO4 | L3
labels, colors, styles, figure sizes, and axes modifications are applied.
(OR)
10(a) | Compare different methods of visualizing time series data. 6M CO4 | L2
(b) Exp_laln the cpncept of resampling and frequency conversion in time 6M cos | L2
series analysis.
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D251AN02-POWER ELECTRONIC CONVERTERS
(PE&ED)
Time : 3 hours Max. Marks : 60
Q.No All questions carry equal marks Marks Cco BL
1(a) | Illustrate the gate drive requirements of a Power MOSFET. 6M | CO1 | L3
(b) | Explain the turn-on and turn-off process of an IGBT. 6M | CO1 | L2
(OR)
2(a) | Analyze the static and dynamic characteristics of a Gate Turn-Off 6M | col | L4
Thyristor. Explain its advantages and limitations.
(b) | Illustrate the construction, operation, and switching characteristics 6M | coi | L3
of an IGBT. Compare it with MOSFET.
3. Illustrate the operation of a three-phase fully controlled converter 12M | co1 | L3
feeding an RL load under continuous current condition.
. (OR)
4(a) | Justify how the input power factor for a single-phase fully controlled
. 6M | CO2 | L5
converter is evaluated.
(b) | Describe the PWM control technique in single-phase AC-DC 6M | coz | L2
converters.
5(a) | Deconstruct the working mechanism of a three-phase Current
Source Inverter and examine the relationship between switching| 6M | CO3 | L4
pattern and output waveforms.
(b) | Discuss the basic principle of Space Vector Modulation (SVM). 6M | CO3 | L2
(OR)
6(a) | Draw and analyze the output voltage waveform of a single-phase 6M | co3 | L4
full bridge inverter using Bipolar PWM.
(b) | Compare Voltage Source Inverter (VSI) and Current Source 6M | co3 | La
Inverter (CSI).
7(a) | Illustrate the construction and principle of operation of the Modular 6M | co1 | L3
| Multilevel Converter (MMC).
(b) | Evaluate the Improved Diode-Clamped Inverter and explain how it
ol 6M | CO1 | L5
overcomes voltage balancing issues.
: (OR)
8. Analyze the Improved Diode Clamped Multi-Level Inverter, and
compare it with the conventional Diode Clamped Multi-Level | 12M | CO1 | L4
Inverter.
9(a) |Justify how Selective Harmonic Elimination PWM is applied to the
Diode Clamped Multilevel Inverter (DCMLI) with a switching| 6M | CO3 | L5
pattern.
(b) | Interpret the principle of Phase Shifted Multicarrier PWM. 6M | CO3 | L2
(OR) ’
10(a) | Enumerate the problem of capacitor voltage balancing in DCMLI and
; . . 6M | CO3 | L2
explain various balancing methods.
(b) | Distinguish between the Phase Shifted PWM and the Level Shifted 6M | co3 | La
PWM.
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