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23ADM1-INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

(ASE,ECE&ME)
Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks | CO BL
1(a) List any two foundations of Artificial Intelligence. 2M COo1l | L1
(b) State the components of Al agents. 2M CO1l | L1
(©) Write the difference between informed search and uninformed search. 2M COo2 | L1
(d) Define a heuristic function in Al 2M C02 | L2
(e) Define knowledge representation in Artificial Intelligence. 2M CO3 | L1
(f) What is propositional logic? 2M CO3 | L1
(9) List any two operations that can be performed on NumPy arrays. 2M CO4 | L1
(h) Define Data Science. 2M Co4 | L1
(i) List the two core data structures used in pandas. 2M CO5 | L1
(1) Define Index object in pandas. 2M CO5 | L1
Q.No All questions carry equal marks Marks | CO BL
2(a) Illustrate the evolution of Al through timeline diagram. 5M Co1 | L2
(b) Describe the structure of Al agents with suitable example. 5M COo1 | L2
(OR)
3(a) Draw and explain the hierarchy of Artificial Intelligence foundations. 5M Co1l | L1
(b) Explain the characteristics of different types of environments in Al. 5M Co1 | L2
4, Apply Breadth First Search (BFS) to solve the 8-puzzle problem. Represent
; 10M | CO2 | L3
the state space diagram.
(OR)
5. Apply a Local Search Algorithm (Hill Climbing) to find the local optimum
: . . : 10M | CO2 | L3
for a given function. Show stepwise evaluation.
6(a) Discuss any 2 approaches to knowledge representation with 5M co3 | L2
examples.
(b) Explain how Al systems model perception, belief, and intention. 5M COo3 | L2
(OR)
7(a) Show how simple facts can be represented as propositions and combined
: . X . 5M CO3 | L2
using logical connectives with examples.
(b) Write short notes on ontological engineering. 5M CO3 | L2
8(a) Write a NumPy program to create two arrays and perform the following
operations: 5M Co4 | L3
(i) Element-wise addition (ii) Scalar multiplication (iii) Display the output.
(b) Write short notes on the data science process. 5M Co4 | L2
(OR)
9(a) Use NumPy slicing and indexing to extract specific rows and columns from
a given 2D array. Demonstrate with an example array and show the 5M co4 | L3
resulting subsets.
(b) Ex_plaln Exploratory Data Analysis (EDA) and its significance in Data 5M cos | L2
Science.
10(a) | Apply pandas functions to detect, remove, and fill missing values in a
. 5M CO5 | L3
dataset (demonstrate with code).
(b) | Illustrate how sorting and ranking are performed in pandas with an 5M cos | L3
example.
(OR)
11(a) | Explain the difference between a pandas Series and a DataFrame with
; 5M CO5 | L2
suitable examples.
(b) | Use Pandas to summarize descriptive statistics (mean, standard deviation,
. . X 5M CO5 | L3
minimum, maximum, etc.) of a dataset and interpret the results.
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1'/1/3\/

(ASE & EEE)

Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks co BL
1(a) | What are actuators in agents? 2M COo1 | L1

(b) | Define model-based reflex agent. 2M COo1 | L1
(c) | Define Depth First Search (DFS). 2M COo2 | L1
(d) | Give two applications of Al in healthcare. 2M CO2 | L1
(e) | Differentiate between single-player and two-player games. 2M Co3 | L2
() What is an evaluation function in game playing? 2M CO3 | L1
(g) | Difference between syntax and semantics? 2M CO4 | L2
(h) | Give one example of Knowledge Representation in real-world Al M coa | L1
systems.

(i) What is an expert system shell? 2M CO5 | L1
(i) Define the term knowledge engineer. 2M CO5 | L1
Q.No All questions carry equal marks Marks | CO | BL
2(a) | With a neat diagram, explain the structure of an intelligent agent. 5M CO1 | L2
(b) | Write briefly about the history and evolution of AI. =~ " 5M COo1l | L2
(OR)

3(a) Define Artificial Intelligence and explain its foundations. 5M COo1 | L2
(b) | Explain different types of agents with examples. 5M CO1 | L2

4. Apply the AO* algorithm to solve the following AND-OR graph
problem.
(LD
=l '/N
4MMMM s, KK\‘—\
4 G r \ 10M CO2 | L3
e
Z\/ o >"\ \S‘
0 000 @
(OR)
- - - -
5(a) | What are uninformed search strategies? Explain BFS and DFS with 5M co2 | L2
examples.

(b) | Explain the Hill Climbing algorithm and its drawbacks. 5M CO2 | L2
6(a) What is adversarial search? Give examples. 5M CO3 | L2
(b) Describe the Min-Max algorithm with an example game tree. 5M CO3 | L2
(OR)

7(a) Explain optimal decision making in games. 5M COo3 | L2
(b) | What is Alpha-Beta pruning? How does it improve efficiency? 5M CO3 | L2
8(a) | What is knowledge representation? Discuss its importance in Al. 5M Co4 | L2
(b) | Define and explain substitution and unification with examples. 5M CO4 | L2
(OR)

9. Dlscgss the concept; of c{educglon, soundness, completeness, 10M coa | L2

consistency, and satisfiability in logic.
10(a) | Explain knowledge acquisition and meta-knowledge in expert 5M cos | L2
systems.
(b) | Write a short note on DART and XCON expert systems. 5M CO5 | L2
(OR)
11(a) | Define expert systems and explain their architecture. 5M CO5 | L2
(b) | Explain the working of MYCIN expert system. 5M CO5 | L2
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23CSM4-INTRODUCTION TO DATABASE SYSTEMS 0\{
(CE,ECE,EEE & ME)
Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks | CO BL
1(a) | What do you mean by Database schema? 2M COo1l | L1
(b) | State the types of Data Independence. 2M CO1 | L1
(c) | What is the difference between a Primary Key and a Candidate Key? 2M CO2 | L2
(d) | Define a trigger in SQL. 2M Co2 | L1
(e) | Define Normalization. 2M COo3 | L1
() What is a Transitive Dependency? 2M CO3 | L1
(g) | What is a Shared Lock? 2M Co4 | L1
(h) | What is View Serializability? 2M Co4 | L1
(i) Define Checkpoint in the context of database recovery. 2M CO5 | L1
(i) What is secondary index? 2M CO5 | L1
Q.No All questions carry equal marks Marks | CO BL
2(a) | Explain the differences between a Database System and a File System. 5M Co1l | L2
(b) | Discuss different Database Languages in a DBMS and their functions with 5M coi | L2
examples.
(OR)
3(a) | Define Keys in a relational model. Discuss Super Key, Candidate Key, and
. x 5M Co1l | L3
Primary Key with examples.
(b) | Describe the different types of attributes in an ER Model with examples and
: 5M Co1l | L2
notations.
4. | Explain the basic concepts of the Relational Data Model with suitable examples. | 10M [ €02 | L2
(OR)
5(a) | Explain Aggregate Functions in SQL. Describe their role with examples for each. 5M COo2 | L2
(b) | Explain Set Operations UNION, INTERSECTION and MINUS with syntax and 5M co2 | L2
examples.
6(a) | What is Boyce-Codd Normal Form (BCNF)? Explain how it differs from 3NF with 5M co3 | L2
an example.
(b) | Consider the following relation R(ABCD) and FDs A->BC, is the decomposition
of R into R1(A, B, C), R2(A, D). Check if the decomposition is lossless join or 5M CO3 | L3
not.
(OR)
7(a) | Given a relation R(ABCDEF) having FDs (AB->C, C->DE, E->F, C->B) Identify
. ! . ; 5M CO3 | L3
the prime attributes and non-prime attributes.
(b) Dlsguss in detail the advantages and disadvantages of normalization in database 5M co3 | 13
design.
: - 5 - -
8(a) wahnadtlilrfga Deadlock in database systems? Explain various methods of Deadlock 5M cos | L2
(b) | Discuss the concept of Schedules. How does serial and non-serial scheduling
. ) 5M Co4 | L3
affect transaction consistency.
(OR)
9. Explain the concept of Recovery with Concurrent Transactions. How does
. ; 10M Co4 | L2
concurrency affect recovery mechanisms?
10(a) | Explain the phases of recovery in a DBMS after a system crash. 5M CO5 | L2
(b) | Describe Dense and Sparse Indexing. Differentiate between them with 5M cos | L3
examples.
(OR)
11(a) | Construct B+ tree with the following elements
7,10, 1,23,5,15,17, 9, 11, 34, 35, 8, 40, 25. oM CO5 | L3
(b) What is Hashing? Explain Static and Dynamic Hashing techniques with 5M cos | L3
diagrams.
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23ECH4-REAL TIME OPERATING SYSTEMS ﬂf N
(ECE)

Time : 3 hours Max. Marks : 70

Q.No Compulsory Question Marks | CO BL

1(a) | List any two services of an RTOS. 2M | CO1 | L1
(b) | Define interrupt latency. v 2M | CO1 | L2
(c) | What is meant by a task in RTOS? 2M |CO1 | L1
(d) | Define preemptive scheduling. 2M | CO1 | L2
(e) | What is an RTOS kernel? 2M | CO2 | L1
(f) Mention any two features of Vx Works. 2M | CO2 | L2
(g) | What is an embedded system for mobile phone key inputs? 2M [ CO3 | L2
(h) | Name two main components of a digital camera system. 2M | CO3 | L1
(i) Define system call in Linux. 2M | CO4 | L2
(3) What is the purpose of semaphore in RT Linux? 2M | CO4 | L2

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

2(a) | Explain basic design issues of a Real-Time Operating System. 5M |CO1 | L2
(b) | Discuss process management and event functions in RTOS. 5M |CO1| L2

(OR)

3(a) | Describe task scheduling models in RTOS. 5M |CO1 | L2

(b) | Explain interrupt handling and response time metrics. 5M |CO1 | L2

4(a) | Explain basic functions and types of RTOS used for embedded sM |co2 | L2

systems.
(b) | Describe programming concepts of Vx Works. 5M |CO2 | L2
(OR)
5(a) | Write short notes on mC/OS-II and its features. 5M | CO2 | L2
(b) | Explain architecture and programming model of RT Linux. 5M | CO2 | L2
6(a) | Explain the case study of a digital camera system. 5M |CO3 | L2
(b) | Describe software modules of an adaptive cruise control (ACC) s5M | co3 | L2
system.
(OR)
7(a) il?]rpauwtlsand explain block diagram of mobile phone software for key s5M | co3 | L2
(b) | Discuss design metrics of an embedded system for a smart card. 5M |CO3| L2

8(a) | Explain the process of creating a target image for Windows XP sM | coal L2

Embedded.
(b) Desgrlbe the role of hardware abstraction layer (HAL) in RTOS sM | coal L2
porting.
(OR)
9(a) | Explain system programming in Unix/Linux environment. 5M | CO4 | L2
(b) | Write a simple shell script to display system time periodically. 5M | CO4 | L3
10(a) | Explain architecture and features of RT Linux. 5M | CO4 | L2
(b) Exple_aln producer-consumer synchronization using semaphore in sM | coal L3
RT Linux.
(OR)
11(a) | List applications of RT Linux. 5M | CO4 | L2
(b) | Describe dual-kernel mechanism of RT Linux with neat sketch. 5M | CO4 | L2
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23PEH1-ADVANCED ELECTRIC MACHINES q/ i\//0</
(EEE)
Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks (ofe) BL
1(a) What is the function of damping in AC servomotors? 2M Co1l | L1
(b) Write any two advantages of permanent magnet DC servomotor. 2M CO1 L1
(c) What is monofilar winding in stepper motor? 2M Cco1 L2
(d) What is meant by “step angle” in a stepper motor? 2M CO1 | L2
(e) Mention two differences between a universal motor and an induction motor. 2M CO2 | L1
(N Draw a neat phasor diagram of a single-phase AC series motor. 2M COo2 | L1
(9) What is the principle of operation of reluctance motor? 2M CO3 L1
(h) Mention any four advantages of switched reluctance motor. 2M COo3 | L1
(D Mention the components of an equivalent circuit of a linear induction motor. 2M COo3 | L1
(3) List the types of linear motors. 2M COo3 | L1
Q.No All questions carry equal marks Marks CcO BL
2(a) Describe the torque-speed characteristics of a permanent magnet armature- 5M coi | L2
controlled DC servomotor.
(b) Compare AC and DC servo motors. 5M CO1 L2
(OR)
3(a) Derive and discuss the performance characteristics of a two-phase AC
5M COo1 | L3
servomotor.
(b) Describe the construction and working of DC servo motors. 5M COo1 L2
4(a) Explain the construction of multi stack Variable reluctance stepper motor
) 5M CO1 | L2
with neat sketches.
(b) Explain the construction and working principle of Hybrid Stepper motor. 5M CO1 | L2
(OR)
5(a) Compare VRSM, Permanent magnet and hybrid stepper motors. 5M COo1 | L2
(b) Find the resolution of a stepper motor that is to be operated at an input 5M co1 L3
pulse frequency of 6000 pulse/sec and travel a distance of 1800 in 0.025sec.
6(a) Explam the construction and working principle of a hysteresis motor with a 5M co2 | L2
diagram.
(b) Explain the construction and working principle of a single-phase AC series
. 5M CO2 | L2
motor with a neat sketch.
(OR)
7(a) Enumerate the modifications to be done in design DC series motor to operate 5M co2 | L2
efficiently as an AC series motor.
(b) A universal motor takes 2 A at 230 V DC and runs at 2000 rpm. When |
connected to 230 V AC, it draws the same current but runs at 1800 rpm. 5M CO2 | L3
Calculate the power factor on AC supply.

8(a) agtc;rsss the merits of Switched Reluctance Motors compared to Induction 5M co3 | L2
(b) Discuss the working of single-phase synchronous reluctance motor. 5M CO3 | L2
(OR)

9(a) Derive the torque equation of Switched reluctance motor. 5M CO3 | L3
(b) Classify power converters used for Switched Reluctance Motors. 5M CO3 L2
10(a) D|s_cgss the various losses that occur in linear motors and their impact on 5M o3 L2

efficiency.
(b) Explain the construction and operation of a linear reluctance motor. 5M CO3 | L2
(OR)
11. Derive the expression for thrust developed in linear induction motor with 10M co3 | 13
necessary assumptions.
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23AD04-DATA WAREHOUSING AND DATA MINING
(AI&DS and CSE)
Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks co BL
1(a) | What is Data Mining? 2M | CO1 | L1
(b) | Differentiate Data Warehouse and Data Cube. 2M [CO1 | L2
(c) How to handle missing values? 2M | CO2 | L2
(d) | What is Data Integration? 2M | CO2 | L1
(e) | What are the attribute selection measures? 2M | CO3 | L1
(f) List out the model evaluation techniques 2M | CO3 | L1
(g) | List out the applications of frequent pattern mining. 2M | CO4 | L1
(h) | Interpret association analysis. 2M | CO4 | L2
(i) What is the importance of clustering? 2M |CO5 ] L1
(3) Write the strengths and weakness of K-means. 2M | CO5 ] L1
Q.No All questions carry equal marks Marks | CO BL
2. Describe the Data Warehouse implementation. 10M | CO1 | L2
(OR)

3(a) Explain about Data Cubes. 5M |CO1 | L2
(b) | What are the major issues in Data Mining? 5M |CO1 | L1
4, | Explain Data Cleaning and Data Integration techniques. liomM |[co2] L2
(OR)

5(a) Why data reduction is important? Explain about it. 5M |CO2 | L2
(b) | Illustrate Data Discretization. 5M [CO2 | L3
6(a) Examine the Tree pruning approaches. 5M |CO3 | L3
(b) | Describe the Decision Tree induction. 5M [|CO3 | L2
(OR)

7(a) Explain Bayes classification. 5M |CO3 | L2
(b) | Illustrate about rule based classification. 5M |CO3 | L4

8(a) | Analyze the frequent itemsets in the given dataset and generate
the possible association rules.
Transaction ID Items Purchased
T1 {Milk, Bread, Butter}
T2 {Milk, Bread} s M L04 | LS
T3 {Milk, Butter}
T4 {Bread, Butter}
T5 {Milk, Bread, Butter, Jam}
(b) | Discuss the compact representation of frequent itemsets. 5M |CO4 | L2
(OR)
9. | Explain FP-Growth algorithm with an example. | 10M [ CcOo4 | L2
10(a) | Categorize the different clustering techniques. 5M |CO5 | L4
(b) | Explain about K-means algorithm. 5M |CO5 ] L2
- (OR)
11(a) | Discuss about DBSCAN algorithm. 5M | CO5] L2
(b) 5M |CO5]| L3

Examine the strengths and weakness of DBSCAN.
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23AEO07-AEROSPACE VEHICLE STRUCTURES

R23

(ASE)
Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks co BL
1(a) Choose the theories used for ductile failure. 2M CO1 | L1
(b) Define failure envelope. 2M COo1l | L1
(c) Is a propped cantilever beam a determinate structure or an indeterminate
2M CO2 | L1
structure — why?
(d) Describe two advantages of statically indeterminate beams. 2M | CO2 | L2
(e) Maxwell reaprgcal theorem tan be applied only to linearly elastic oM co3 | L2
structures. Justify.
(f) A mild steel specimen is under uniaxial tensile stress. Young’s modulus
and yield stress for mild steel are 2 x10°> MPa and 250 MPa respectively.:| 2M CO3 | L3
Calculate the maximum amount of strain energy per unit volume.
(9) ([:)(;‘lr'zer;enntlate between eccentrically loaded column and axially loaded oM cos | L2
(h) Sketch the first mode shapes of a pinned-pinned column. 2M Co4 | L2
(i) What are the possibilities of unsymmetrical bending of beams? 2M CO5 | L1
)] Describe the stress distribution in beam with unsymmetrical
- 2M | CO5| L1
section under skew load.
Q.No All questions carry equal marks Marks co BL
2. Explain in detail the following theories (i) maximum Principal stress theory
" . N . 10M | CO1 | L2
(ii) maximum Principal strain theory.
(OR) |
3. In a material the principal stresses are 60 MN/m?, 48 MN/m? and
-36MN/m?2. Calculate:
(i) Total strain energy (ii) Distortion energy theory (iii) Shear strain energy | 10M CO1 | L3
(iv) Factor of safety on the total strain energy criterion if the material
yields at 120 MN/m?. Take: E = 200 GN/m?, and 1/m = 0-3.
4 For_the continuous loaded beam ABCD as shown in figure. Find the
(i) Moments at the supports (ii) Reactions at the supports
80 kN 50 kN
10 KN/m
A ¢ B C oo 10M | €Oz | L3
—>T2 m }(— k« 4 nl—)l T T
}4— 5m —>i<— 7m —-——>i< 8§ m ——pi
(OR)
5 Determine and draw the shear force and bending moment by using the
Moment distribution method.
Moment of Inertia: AB=1.51,BC=1&CD = 2I
60KN _ 30N
a l . zoKNlm B 10M | CO2 | L3
: fansninerals
M s B @ B @ ?b
MW b2
4m 2m Im Gm 4m
6 (a) Describe primary function of airframe in aircraft structure. 5M | CO3 | L2
(b) | Calculate strain energy stored on a cantilever beam of length 4 m sM | co3 | L3

under point load at free end 120 kN and E=2x105 N/mm?2.

(OR)

1of2




23AE07-AEROSPACE VEHICLE STRUCTURES

Using Castigliano’s theorem, determine the deflection of the free end of
the cantilever beam shown in Figure

16 kN

'waé ;)Wm‘ﬂﬁLkNm‘ 2
/ L3
A 5 ¥z

30 kN 124

10M | CO3

LA

-

e ] 112 im

) I m 3|

L3

A built-up beam shown in Fig. is simply supported at its ends. Compute its

length, given that when it is subjected to a
it deflects by 1 cm. Find out the safe load,

with both ends fixed. Assume a factor of safety of 4. Use Euler’s formula.

= 210 GN/m?2.

v =

load of 40 kN per metre length,
if this beam is used as a column

30 ey -]

S5 <

=5 b 2 oy

10M | CO4

T s 30 cmy eI

L3

(OR)

Compare the crippling loads given by Rankine’s and Euler’s formulae for
tubular strut 2:25 m long having outer and inner diameters of 37:5 mm
and 32-5 mm loaded through pin-joint at both ends.

Take: Yield stress as 315 MN/m?;
a = 1/7500 and E = 200 GN/m?2.
If elastic limit for the material is taken as
length of the strut does the Euler formula

10M | CO4

200 MN/m?, then for what
cease to apply?

L3

10.

Find the bending stress distribution in a thin walled Z section whose
thickness is t, height h, flange width h/2 and subjected to a positive

bending moment M.

rOM | CO5

L3

(OR)

11.

Figure shows the section of an angle purl

Nm is applied to the purlin in a plane at an angle of 30 ° to the vertical y
axis. If the sense of the bending moment is such that both its components
Mx and My produce tension in the positive xy quadrant, calculate the
maximum direct stress in the purlin, stating clearly the point at which it

acts.

Ixx=3.37 * 1076 mm*, Iyy = 1.93 * 10°6 mm*, Ixy = 1.50 * 106 mm*

100 mm

in. A bending moment of 3,000

10M | CO5

B —
C [D

l‘ = 1O mm

L3
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