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Time: 3 hrs.

Analysis and Design of Algorithms

Max. Marks:

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks, L: Bloom’s level , C: Course outcomes.

100

Module - 1 M| L C
Q.1 | a. | Explain the various steps in algorithm design and analysis process with the | 08 | L1 | CO1
flow diagram. —d
b. | Give formal and informal definitions of asymptotic notations. 06 | L1 | CO1
c. | Explain the general plan of mathematical analysis of recursive algorithm | 06 | L1 | CO1
with an example. ‘
OR
Q.2 | a. | Design algorithm for tower of Hanoi problem and obtain time complexity. | 10 | L1 | CO1
b. | Write an algorithm to search an element in an array using sequential search. | 10 | L1 | CO1
Discuss the best case, worst case and average case efficiency of this
algorithm.
Module — 2
Q.3 | a. | Write an algorithm to sort the numbers using insertion sort. Discuss its | 10 | L2 | CO2
efficiency.
b. | Design quick sort algorithm and obtain its best, average and worst case | 10 | L2 | CO2
efficiency.
OR
Q.4 | a. | Write merge sort algorithm and sort the list EX AMP L E. 08 | L2 | CO2
b. | Apply the DFS based algorithm to solve the topological sorting problem for | 06 | L3 | CO2
the following graph, Fig.Q4(b)
®
Fig.Q4(b) |
c. | Write algorithm for pre-order, post order and in order traversals of a tree. | 06 | L2 | CO2
Write pre-order, in-order and post order for the given tree.
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Module — 3 :

Q.5 Define AVL tree. Construct AVL tree for the list 5, 6, 8, 3, 2, 4 7. 10| L3 | CO3

Define heap. Sort the following lists by heapsort: 10 | L3 | CO3
HE APS ORT (inalphabetical order)
OR :

Q.6 Write the algorithm for comparison counting sort. Discuss its efficiency. 10| L2 | CO4
Design Horspools algorithm for string matching. Apply Horspools | 10 | L3 | CO4
algorithm to find the pattern. BARBER on the = text
JIM_SAW_ME IN_BARBERSHOP ,

Module - 4
Q.7 Write Warshall’s algorithm and apply the same to compute transitive | 10 | L3 | CO3
closure of a directed graph.
a b o de
a[l 0.0 1 0]
bj0o.1 0 0 0
cf0 0 0 1 1
di1 0 0 00
ef0 1 0 0 1]
Construct minimum cost spanning tree using Kruskal’s algor1thm for the | 10 | L3 | CO4
following graph, Fig.Q7(b).
Fig.Q7(b)
OR
Q.8 Solve the following single source shortest path problem assuming vertex | 10 | L3 | CO4
‘5’ as the source.
Fig.Q8(a)
Write Huffman’s algorithm. Construct Huffman tree and resulting code | 10 | L4 | CO4
word for the following:
Character | A| B [C[D|E | -
Probability | 0.5 | 0.35]0.5]0.1]0.4[0.2
Encode the text DAD CBE.
Module - §

Q.9 Explain the following with example: (i) P problem (i) NP problem 06 | L1 | CO5
What is decision tree? Construct decision tree for the three element | 08 | L2 | COS5
insertion sort.

Construct state space tree to solve 4 queens problem. 06 | L3 | CO5

N ~AF
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OR

Q.10

What is backtracking? Apply back tracking to solve the below instance of
sum of subset problem: s = {3, 5,6, 7}, d=15 |

10

L3

CO6

Solve the following instance of knapsack problem usmg branch and bound
technique knapsack capacity = 10.

Item | Weight | Value
1 4 40
2 7 42
3 5 25
4 3 12

10

L4

CO6
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Time: 3 hrs.

Computer Graphics and Visualization

Max. Marks:

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

100

Module -1 M| L C
Q.1 |a. | List the applications of computer graphics and also mention any two| 6 | L1 | CO1
OpenGL libraries. ‘ j
b. | Explain the various OpenGL primitive constants for draWing points and | 8 | L2 | CO1
line segments with suitable examples.
c. | What is the use of the following OpenGL functions : 6 |[L1|CO1
1) glutlnit( ) 2 i) glutlnitDisplayMode( ) ii1) glClear( )
1v) glutCreateWinde v) glutMainLoop()  vi) glVertex( ).
OR
Q.2 | a. | List any six OpenGL polygon fill area primitive constants. 6 | L1|CO1
b. | Explain the Bresenham’s line drawing algorithm with an example. 8 |L2 | CO1
c. | What is the use of the following OpenGL functions: 6 |L1|CO1
1) glLoadldentity( ) i) glPointSize( ) i) glBegin( )
iv) glutDisplayFunc( ) v) glClearColor()  vi) glColor( ). .
| Module — 2 | |
Q.3 | a. | Illustrate the OpenGL geometric transformation functions. 5 | L2 | CO2
b. | Compare the folldwing: 10| L4 | CO2
i) Rotation about a fixed point.
1)  Scaling about a fixed point
c. | Illustrate the 3D rotation transformation matrices. 5 |L2 | CO2
OR
Q.4 | a. | Illustrate the OpenGL Raster transformation functions. 5 | L2 | CO2
b. | Compare the 3D rotation about an axis parallel to one of the coordinate | 10 | L4 | CO2
axes and the 3D rotation about the origin.
c. | Illustrate the basic 2D transformations. 5 |L2 | CO2
Module — 3
Q.5 |a. | Distinguish the logical classification of input devices. 10| L4 | CO3
b. | Develop a OpenGL program to implement user interaction using GLUT | 10 | L3 | CO3
keyboard functions.
1 of2
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OR

Q.6 Distinguish the considerations for designing a graphical ;usﬁ,e“r_inter face. 10 | L4 | CO3

Develop a OpenGL program to implement user GLUT menu functions. 10 | L3 | CO3
Module — 4

Q.7 Illustrate the Two Dimensional Viewing pipeline.. 6 | L2 | CO4
Make use of the Phong model to demonstrate specular reflection. 10 | L3 | CO4
Define the following: 4 |L1 | CO4
i)  Point light source
i1)  Diffuse reflection
1) Specular reflection
iv) Luminance.

OR

Q.8 Ilustrate the RGB.and CMY color models. 6 | L2 | CO4
Make use of th’:e‘“Cohen Sutherland Line clipping algorithm to demonstrate | 10 | L3 | CO4
line clipping with an example.

Define the following: 4 | L2 | CO4
1) Clipping window
i)  Viewport
iil) Two-dimensional viewing transformation
iv)  Workstation Transformation.
Module-5 . -

Q.9 [llustrate the 3D viewing pipeline. Wy, 6 | L2 | CO5
Make use of the depth buffer method to demonstrate the hidden surface | 10 | L3 | CO5
removal.

Define the following: 4 |L1|COS
1) .~ Viewpoint
i)  Projection plane
iii) View-plane normal vector N
iv) Look at point,
OR

Q.10 [llustrate the symmetric perspective-projection frustum. 6 | L2 | CO5
Make use of OpenGL 3D viewing functions to demonstrate 3D viewing. 10 | L3 | CO5
Define the following: 4 |L1|COSs

1)  Image space method
1))  Object space method
iii) Depth Buffer

iv) Back Face Detection.

% % ok e %
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Fourth Semester B.E./B.Tech. Degree Exam&inéztmh, Dec.2024/Jan.2025

Time: 3 hrs.

Database Management System

Max. Marks:

Note: 1. Answer any FIVE full questions, choosmg ONE Sfull question from each module.

Ay, o

2. M : Marks, L: Bloom’s level , C: Coti se outcomes. £

100

Module =1 M| L | C
Q.1 | a. | Define the following terms: 5 JSe ! 05| L1 | CO1
(1) Database (i1)_ (1i1) Entlty
(iv) DDL ) Degree of a relationship
b. | Briefly explain characteristics. of database approach. ~ 05| L2 | CO1
¢. | List and explain advantages 6f using DBMS approach 10| L2 | CO1
£ OR :
Q.2 | a. | Define the following terms: 05| L1 | CO1
(i) Cardinality . -(ii) Weak entity  (iii).Rfogram data independence
(ivyDML 4 ™  (v) Value sets
b. | Describe, thre """" schema architecture. Why do we need mappmgs between | 05 | L2 | CO1
schema. ]evels? by
c. | Explain different types of attrlbuteS;in ER model with sui 10| L2 | CO1
each.
Module -2
Q.3 | a. | With suitable example, explam the entity mtewg‘rlty and referent1a1 mtegrlty 05| L2 | CO2
constramts Why each is cons1dered nnportant" _
b. u1tab1e example usmg relat10na1 05| L2 | CO2
c. 10 | L3 | CO2

Department:
0

DeptID DeptName
10 ¢ HR
(20 IT
.30 Sales

Project Alpha
102 | Project:Beta
103 Project Gamma

and have a salary greater than 6000.

(iii) Find the ID%s and names of employees who are either in the ‘HR’
department or, have a salary greater than 6000.

(iv) Find the names of employees who are not in the ‘IT’ department

(v) Find th,expamcs of employees along with their department names.
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OR

Q4

Explain any two operations that change the state of relatlon ifi a database.
Provide suitable examples.

05

L2

CO2

Discuss the aggregation functions and groupmg 1n relational algebra with
suitable examples. b

05

L2

CO2

Given the relational tables:
Student: Project:
SID | Name PID | Project Name

a | Alice p Alpha
b | Bob q Beta
¢ | Carol r Gamma/

Language: Entollment:

LID | Language Name | | SID/| PID

X Python
y Java
z C++ |

ra expressmn for the fo ing:

Write relational al§

(1) Rename. the, student table to Learner and\d1sp1ay it.

(ii) Find the students (learners) who are niot enrolled in any project.

(iii) Find the students who are enrolledin all projects.

(iv) Find:the students who are not: enrolled in any project..

(v) Find the students who are enrolled in both thes ‘Alpha and ‘Beta’

projects.

10

L3

co2

Q.5

Explain Armstrong inference rules.

05

L2

CO4

What is the need for normalization? ExplamvwlNF 2NF an(i 3NF with
examples.

05

L2

CO4

What is functional. dependency‘7 Writeran’ algorlthm to find mmlmal cover
for set of functional dependencies. Construct minimal
functlonal dependenmes which are: E {B— A, D,

10

L3

CO4

,,,,,

Q.6

Explain the types of update anomalies in SQL. wlth an example.

05

L2

CO4

Explain types of JBBC dr1vers

05

L2

COs

. ““*‘Conmder the schema R ABCD subJected to FDs F = {A -B, B —»C}

lossless decomposfmon? [give all st Sin detaﬂ]

10

L3

CO4

5 Module 4

Q.7

Define transaction. Discuss ACID properties.

05

L2

CO5

With a neat diagram, explain transition diagram of a transaction.

05

L2

CO5

Demonstrate working of assertion and triggers in SQL with example.

10

L3

COs

‘% 4 XM\* O R

Q.8

Explain cursor and.it§ properties in embedded SQL with suitable example.

05

L2

COs

Determine if the”following schedule is serializable and explain your

reasoning:
i) T1:R W(X) T2 : RX)W(X) T1: COMMIT T2 : COMMIT
1) Tl : W(X)R(Y) T2 : RX)W(Y) T1:COMMIT T2 : COMMIT

05

L2

COs
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Consider the tables below:
Sailors (sid : integer, sname : string, rating : integer, age :
Boats (bid : integer, bname : string, color : string);
Reserves (sid : integer, bid : integer, day : date)
Write SQL queries for the following:

(1) Write create table statement for reserves.
(ii) Find all information of sailors who have reserved boat number 101.
(1ii) Find the names of sailors who have reserved at least one boat.
(iv) Find the names of sailors who have resc tved a red boat.

(v) Find the average age of sailors for rating level.

10

L3

COs5

Q.9

a.

Explain the CAP theorem.

05

L2

CO6

b.

What is NOSQL graph database? Explain Neo4;.

05

L2

CO6

C.

Why concurrency control an recovery are needed in DBMS? Demonstrate

with suitable examples types ‘of problems that maymoccur when two simple
transactions run conqurrentiy 4

P

10

L3

COs

OR

Q.10

a.

Explain basic operat:rons CRUD in Mongo\bB‘_“\"“

05

L2

CO6

b.

Explain deadlock prevention protocols.

05

L2

COs5

C.

Briefly dlscuss the two-phase lookln chniques fy concurrency control.

10

L3

COs5

1 af2
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Max. Marks: 100

ach module.

06 | L2 | CO1

b. | Establish the validity of tHe fi Ilowmg argumcnt usmg ‘the rules of | 07 | L2 | CO1
inference: {p A (p = Q) A BV A (T > ~q)} > (s V1)

¢. | For any two odd integersam and n, show that: 07| L2 | CO1

(1) m+nis even (11) mn is odd

s«,

OR

Q.2 | a. | Show that the compol d proposition [(pvV q)b*i’é ] [(p—>)A(q—1)]| 06| L2 | CO1
for primitive statements p, g, r is logically/€quivalent.

b. | Prove the followmg using law of logic: p > (q2 < (pAaqQ —r 07 | L2 | CO1

c. | Determiné" the truth value of each of the following quantlﬁed statements, | 07 | L3 | CO1
the universe bemg the set of all non-zer 5

(@) 3x, 3y, [xy=1] (ii) 3> vy, [xy=1]
(11) Vx, Eiy, [xy— 1] @,( v) 13X, Ely, [(2x + y= o) “/\‘(X Jy= —8)]

Ay

Co ™ Prove that for eachn € z', 1> +2° +3% + _06 L2} co2
b.| Let ag =1, a ——,—:‘2’«:,az =3 and a, 07| L2 | CO2
a, <3 Vnez'. w9 0
¢. | How magyx¢¢p051t1vc integers n can ‘“be we form using the digits 3, 4,4, 5,5, 07 | L3 | CO2
6, 7 if we.want n to exceed 5 000 0007
, ~ OR N
Q4 | a. By mathematical induction prove that , ™ 06 | L2 | CO2
L3 2.4+ +n(n+2)~n(n+l)6(2n+7)
b. Fmd the number of Lpermutatxons of the. 1etters of the word ENGINEERING | 07 | L3 | CO2

such that:
(1) All the: £ together
(iii) All the vowels are adjacent”

- (11) Arrangement begin with N

¢. | Find the coefficient of azb3 ¥ in the expansion of (a+2b—3c +2d+5)'%. | 07 | L3 | CO2
“" Module -3

Q.5 | a. | State pigeon hole pr1n01p1e “Prove that if 30 dictionaries in a library contain | 06 | L3 | CO3
a total of 61,327 pag S then atleast one of the dictionaries must have atleast
2045 pages.

3x—5 if 0 07 | L2 | CO3
b. | Let f: R — R be defined by £f(x)=14>« > - *7 . Find £(0), £'(1),
1-3x if x<0

£1(=1),£23), £'(=6), £'([=6, 5]) and £'([-5, 5])

¢. | Draw the Hasse diagram representing the positive divisor of 36. 07 | L3 | CO3

4 o~ ~
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OR
Q.6 Let A={1,2,3,4} and B= {1, 2, 3,4, 5, 6}, 06 | L2 | CO3
6] How many functions are there from A to B?
(i1) How many of these are one to one?
(i) How many functions are there from B to A?
(iv) How many of these are onto? )
Let f and g be functions from R to R defined, by * =ax + band | 07| L2 | CO3
gx)=1-x+x>If (gof)(x)=9x*—-9x +3, di miine a and b.
Let A= {1, 2, 3, 4, 6} and R be a relation ofi deﬁned by aRb if and iny 07 | L3 | CO3
if “a is multiple of b”. Write down the relat R, relation matrix M(R)  and
draw the digraph. List out in degree and out epree.
Modulé® 4 .
Q.7 In how many ways 5 number of a’s, 4, umber of b’s and 3 number ofc’s | 06 | L3 | CO4
can be arranged so that all the id fical letters are not in a s1ng_le block?
+ | Determine the number of positive,integers n such that 1 < n <100 and nis | 07 | L3 | CO4
‘not divisible by 2, 3, or 5. . - v
Solve the recurrence relation @, ,, —3a,,, +2a, =0, %4 07 | L2 | CO4
Q.8 In how many ways(can the 26 letters of the Enghsh alphabet be permuted | 06 | L3 | CO4
so that none of the pafterns CAR, DOG, PUN'or BYTE occurs?
Five teachers T}, T, T3, T4 are to be made’ class teachers for five classes, | 07 | L3 | CO4
Ci, Gy, Gy, C4, Cs, one teacher for each, class Ty and T, do not wish to
become the'class teachers for C; or Cz,MZI'3 and T4 for C4 or C5, and T for Cs
or C4 or. Cs. In how many ways
(Without displeasing any teacher)
Solve the recurrence relatlon F, 07 | L2 | CO4
Fi =1
L If G be a set of all non zero real numbers a 08} 12 | 05
(G, *) is an abchanxgroup
Define Klein group and if A = {e 07 | L2 | COS
07| L2 | CO5
Q.10 06 | L2 | COS
07 | L2 | COS
* | Teldle[f]
asile c|d|e|f9
b | dle|f]|a
g e|fjalb
d fla|blc
e a|blc|d
f bic|d|e
o ),
2 3 4 .
Let G =Sy, for o (2 5 2 J find the subgroup H = <a>. Determine | 07 | L3 | COS
the left cosets of Hin G.
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Fourth Semester B.E./B.Tech. Degree Exami atlon, Dec.2024/Jan.2025

Time: 3 hrs.

Biology for Engineers (CSE)

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

Max. Marks: 100

Module -1 M| L C
Q.1 | a. | What is stem cell? Explain its types and list its applications. 7 | L2 | CO1
b. | Explain in detail the properties nd functions of nucleic acids. 6 | L2 | CO1
¢. | Explain the importance of s@emal biomolecules. 7 |L2 | CO1
: OR -u
Q.2 | a. | What is a biomolecule? Explain the classifications of biomolecule. 7 | L2 | CO1
b. | Explain the preﬁei‘ties and functions of carbohydrates. 6 | L2 | CO1
¢. | Describe the structure and functions of a cell with a neat diagram. 7 | L3 | CO1
- Mocirule 2 ;
Q3 |a. What 1s the role of lipids? Outhr\e the process of obtalmng b10d1ese1 from 7 | L3 | CO2
lipids.
b. | Differentiate between PHA““’and PLA as a bioplastic materials. 6 |L4 | COl
c. | Explain the role of DNA vaccine for rabies and RNA{vaccine for |7 |L2 | CO1
COVID-19.
OR
Q.4 | a. | What are the key properties, advqntages and 11m1tat10ns +of cellulose based | 7 | L3 | CO2
water filtets.
b. How can DNA finger printing be apphed to evaluate its effectiveness and | 6 | L4 | CO1
reliability in forensic applications. ¢
c Describe the use-of meat analogue and plant protein as food. 7 | L2 | CO2
QS5 |a. 7 | L3 | CO2
b. | Write a showrt note on spirg;neffy and ventilator. 6 |L2 | CO2
¢. | Explain heart as pum;iléygstem. 7 | L3 | CO2
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T

OR
Q.6 Explain eye as a camera system. L3 | CO2
Write a short note on cardiac pacemaker. L2 | CO2
Explain kidney as purification system. L3 | CO2
Module — 4
Q.7 Describe the materials used and englneerlng applications of Velcro L3 | CO3
technology.
Compare the process of photosynthes to the functioning of photovoltaic L4 | CO3
cells. 3
Explain the HBOCs and PFCs as human blood substituents. L3 | CO3
Q38 Explain the terms otus leaf effect and bird flying. L3 | CO3
Compare biological echolocation and technological echolocation L4 | CO3
h1ghhghtmg thelr applications in navigation and detection.
Explain the terms shark skin, swim suits and bullet train usmg biological L3 | CO3
concepts.
. Module - 5
Q9 Compare the functioning of electrlcal tongue and human tongue. L4 | CO4
Explain muscle cells as affold for tissue growth L2 | CO4
Explain bloremedlatlon and blomlmng vyg mlcroblal surface adsorptlon L2 | CO4
Q.10 IMlustrate the basic steps of bioprinting process and list-the various types of L4 | CO4
bioprinting techniques. *
.| Write a short note on: %, L2 | CO4
| 1) © Importance of DNA origami
1) Self healing bioconcrete.
Discuss the app“li“ tions of artificial intelligence in the diagnosis of disease. L2 | CO4

% e otk e ok
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