USN

BCO402

Fourth Semester B.E./B.Tech. Degree Examlnatlon, Dec.2024/Jan.2025

Time: 3 hrs.

Analysis and Design of Algorlthm

Note: 1. Answer any FIVE full questions, choosing
2. M : Marks, L: Bloom’s level , C: Co E"'qu’tcomes.

Max. Marks:
ONE full question from each module.

100

Module— 1

L C
Q.1 | a. | Describe the Asymptotic Notations and Basic efficiency classes, L2 | CO1
b. | Apply application of brute — force approach to design a;;:}eeléc'tion sort, | 10 | L3 | CO1
Bubble sort algorithm and exp,’ n its time complexity. ‘
, OR
Q.2 | a. | Describe the mathematrcal analysis of recursive algorrthms Also describe | 10 | L2 | CO1 |
the tower of Hon01 problem and obtain its time complexrty
b. | Develop an algorrthm to multiply two matrlees and obtain its time | 10 | L3 | CO1
complex1ty
Q3 |a. Apply Brute — force approach to e plarn the exhaustive search (Travelling | 10 | L3 | CO2
sales man and knapsack problem e :
b. | Solve using divide and . eonquer method, multrply the rollowmg 10 | L3 | CO2
matrices with the help of Stassen s matrix multrphcatron
1 2 8 7 ~
s 6| |1 2)
’ OR
Q4 |a. | Apply Decrease and conquer to explam the insertion sort with an example. |10 | L3 | CO2
b. Develop merge sort algonthm usmg divide and conquer method and trace | 10 | L3 | CO2
60 50 25,10, 35, 25,75 '30
Q.5 a Develop a bottom A up heap algorrthm wrthran example and explain its time | 10 | L3 | CO3
| complexity.
b. | Develop an algorrthm of sortmg by eomparlson counting and sort these | 10 | L3 | CO3
62,31, 84, 96 19, 47 using comparrson counting.
; OR
Q.6 | a. | Develop a Horspool’s string matching algorithm along with its shift table | 10 | L3 | CO3
algorithm and grve example
b. | Apply different :types of rotation to construct an AVL tree for the list | 10 | L3 | CO3
5,6,8,3,2,4,7 and explain its time complexity.
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Module — 4

Q.7

Develop C/C ++ program to find minimum cost spanmng"tree of a given
connected graph using prims algorithm. :

10

L3

CO4

Develop a coin-Row problem algorithm and solve the problem by Dynamic
programming for the coin-Row 5, 1, 2, 10,6,2. ~

10

L3

CO4

Q.8

OR "
Apply the Dijkstra’s algorithm to find the shortest distance and shortest
Using Dijkstra algorithm.

path from vertex 5 (five) to vertex 0 (zero). |

10

L3

CO4

Solve the all pair of shortest path problem usrng Floyd’s algorithm for the
digraph shown Fig Q8(b) below.

Fig Q8(b)

10

L3

CO4

Module —

Q.9

Build the Deci ion trees for searching a sorting array (Binary search tree)

10

L3

CO5

Apply "backtrackmg to solv
problem.”
A= (3.5,6,7) andd—lS‘ ) ¥

:of the subset sum

" the following instan

10

L3

COs5

OR

Q.10 | 1

‘Develop C/C++ program to solve the discrete and continuous knapsack
greedy approximation method.

10

L3

COs5

Item Wei ght Value

. 4 $40
7 $42
3 5 $25
3 $12

The knapsack ¢a crty w is 10.

10

L3

COs

* %k ok ok ok
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Fourth Semester B.E./B.Tech. Degree Examipé‘;tlo;l, Dec.2024/Jan.2025

Time: 3 hrs.

Database Managemept“’&‘}ystem

Note: 1. Answer any FIVE full questions, choos
2. M : Marks, L: Bloom’s level , C: Cour( outcomes.

\\\\\\\\\\

Max. Marks:
g ONE full question from each module.

100

Module 1 M| L C
Q.1 | a. | Define the following terms: 05| L1 | CO1
(i) Database (i) (iii) Entxty‘
(iv) DDL (v) Degree of a relationship
b. | Briefly explain characteristics of database approach. -~ 05| L2 | CO1
c. | List and explain advantages 6f using DBMS approach 10 | L2 | CO1
»o‘,ﬁos R 4 OR
Q.2 | a. | Define the followmg terms: L™y 05| L1 | CO1
(i) Cardinality /(i) Weak entity  (ii1).Rrogram data independence
(ivyDML .4, %  (v) Value sets hd
b. | Describe thr hema architecture. Why do we need mappings between | 05 | L2 | CO1
schema leyels” j
c. | Explain different types of attrlbutes in ER model w1th suitable example for | 10 | L2 | CO1
each.
Module 2
Q.3 | a. | With suitable example, explam the entity inte grxtﬁ and referential integrity | 05 | L2 | CO2
constraints. Why each is considered import
b. | Discuss equijoin and ‘natural join wi relational | 05 | L2 | CO2
algebra notationis ==
c. | Given the relational tables: 10| L3 | CO2

Employee Department: ¢ =
£vi|. DeptID" | DeptName
10 | 5000 10 o HR
20 |(6000” (20 IT
20 6500 Sales

‘Project

PID | Project Nan DeptID

101 | Project‘Alpha 10

102 | Project:Beta 20

103 | Project Gamma 30

Write relational algebra expréssion for the following:

(1) Find the names and Salarles of all employees in the ‘IT’ department.

(i) Find the ID’s and names of employees who are in the ‘1T’ department
and have a salary, greater than 6000.

(111) Find the ID%s nd names of employees who are either in the ‘HR’

department ﬁtwgve a salary greater than 6000.

(1v) Fmd the names of employees who are not m the ‘IT’ departmcnt
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OR

Q4

Explain any two operations that change the state of relatlo a database.

Provide suitable examples.

05

L2

CO2

Discuss the aggregation functions and groupmg 1n relat10nal algebra with
suitable examples. :

05

L2

CO2

Given the relational tables:
Student: Project:
SID | Name PID | Project Name
a | Alice
b Bob
¢ | Carol

= 0 o

L

Language:

LID | Language Name

X Python
y Java
z CH++

Write relational algebra expression for the following:

(i) Rename the student table to Learner and isplay it.

(1) Find the students (learners) who are ot enrolled in any project.

(iii) Find the students who are enrolléa 1n all projects.

(iv) Findthe students who are not.enrélled in any project.

(v) Find the students who are e folled in both the ‘Aipha and ‘Beta

projects.

10

L3

Cco2

Module — 3

Q.5

Explain Armstrong inference rules.

05

L2

CO4

What is the needﬁ' normalization? Explam 1NF 2NF and 3NF with
examples.

05

L2

CO4

What is funct1ona1 dependency? Write ;algorlthm to find mm1ma1 cover
for set of functxonal dependencies. Construct minimal cover M for set of

functional dependen01es whlch,.are E {B— A, D —? A, AB - D}

10

L3

CO4

Q.6

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

05

L2

CO4

05

L2

CO5

b. Explam types of JBBC drlvers

and the non- bmary partltlon D1 = {ACD AB BC}. State whether Dlisa
lossless decomposmon? [give all s psA in detail].

10

L3

CO4

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

T OR

Q.8

Explain cursor and 11:5 propertles in embedded SQL with suitable example.

05

L2

CO5

Determine if the “following schedule is serializable and explain your
reasoning:

1) Tl: R_(X)W(X) T2 : R(X)W(X) T1: COMMIT T2 : COMMIT

i) T1 :W(X)R(Y) T2 : R(X)W(Y) T1:COMMIT T2: COMMIT

05

L2

COs
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c. | Consider the tables below: ; 10 | L3 | CO5
Sailors (sid : integer, sname : string, rating : integer, age :real)’
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.
(iif) Find the names of sailors who have rese at least one boat.
(iv) Find the names of sailors who have résetved a red boat.
(v) Find the average age of sailors fore
Q.9 | a. | Explain the CAP theorem. 05| L2 | CO6
b. | What is NOSQL graph database?Explain Neo4;. 05| L2 | CO6
¢. | Why concurrency control &nd recovery are needed in 10 | L3 | CO5
with suitable examples types’of problems that may:occur when two simple
transactions run concurrently. '
OR .
Q.10 | a. | Explain basic 6perations CRUD in MongoDB." 05| L2 | CO6
b. | Explain deadlock prevention protocols. ‘ 05| L2 | CO5
c. 10 | L3 | CO5

A ~F
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Time: 3 hrs. : 100

C
Q.1 Co1
propositions {(p >q) A(q—>r & (p —1) is tautology.
b. | Establish the validity of tHe following argument usmg ‘the rules of | 07 | L2 | CO1
inference: {pA(p > q) A (s \Nr) AT~} > (sV tl_..
c. | For any two odd integers«m and n, show that: { 07 | L2 | CO1
(i) m+n 1s even (11) mn is odd
OR
Q.2 | a. | Show that the compo d proposmon [(p Vv q) Srlep-o)Aa(@on] |06 L2 | CO1
for primitive statements p, g, r is logically- egylvalent
b. | Prove the foﬂowmg using law of logic: p > (q > 1) < (pAQ) > 07 | L2 | CO1
c. Dctcrmlne thc truth value of each of the following quantlﬁed statements, | 07 | L3 | CO1
) o0 integers:
(1) Elx Ey, [xy=1] (1) Eix Wy, [xy = 1]
(11) Vx, 3y, [xy=1] (iv)93x, Jy, [(2x + y= Syn(x-3y= —8)]
(v) 3x, 3y, [Bx-y=17) A (2x+ 4y =3)] " A
# Module -2 .
Q3 a. | Prove that for cach ne 75, 12 +22 432+ .6 n(n+ 1)6(21_: b 1) UG | A ES
b.|Letay=1, a = 2 az"’— 3and a, ‘n ,+ta, for n > 3 prove that | 07 | L2 | CO2
a <3"Vnez ' ~
c. | F he-digits 3, 4,4, 5,5, 07 | L3 | CO2
Q4 |a 06 | L2 | CO2
b. 07 | L3 | CO2
(1) Al the”Ew‘ re together "% (ii) Arrangement begin with N
(111) All the vowels are adjacent 4
¢. | Find the coefficient of azb3 2d% in the expansion of (a+2b—3c +2d+5)'°. | 07 | L3 | CO2
" Module -3
Q.5 | a. | State pigeon hole pr1nc1ple Prove that if 30 dictionaries in a library contain | 06 | L3 | CO3
a total of 61,327 pages then atleast one of the dictionaries must have atleast
2045 pages. .
b. | Let £ R — R be defined by f(x)= {3X =5 x>0 b, £y, || P
1-3x if x<0
3), £1(=6), £ !([~6, 5]) and £ ' ([-5, 5])
¢. | Draw the Hasse diagram representing the posxtlve divisor of 36. 07 | L3 | CO3

.......
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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?
(i)  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 f(x) ax + b and | 07 | L2 | CO3
gx)=1-x+x"1If (gof)(x)=9x*-9x+3, deterniine a and b.
Let A= {1, 2, 3, 4, 6} and R be a relation omA defined by aRb if and enly | 07 | L3 | CO3
if “a is multiple of b”. Write down the relation.R, relation matrix M(R) nd
draw the digraph. List out in degree and out:degree.
Module 4
Q.7 In how many ways 5 number of a's, 4, number of b’s and 3 pumber ofc’s |06 | L3 | CO4
can be arranged so that all the ide letters are not in a sirigle.block?
Determine the number of positive, integers n such that 1 < n <100 and nis | 07 | L3 | CO4
not divisible by 2, 3,0r5. .. ¢
Solve the recurrence relatlony W,,,—3a,,,+2a, =0, '40 ,a1 =0 07| L2 | CO4
Q.8 In how many ways the 26 letters of the Enghsh alphabet be permuted | 06 | L3 | CO4
so that none of the patterns 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, Cy Ca4 C4, Cs, one teacher for each class T, and T, do not wish to
become the' class teachers for C; or Cs3,. VT3 and T4 for C4 or C5, and Ts for Cs3
or C4 or Cs.'In how many ways, the teachers be assigned the work?
(Without displeasing any teacher)
Solve the recurrence relation F,,, =F ,, +F whe 07 | L2 | CO4
27 If G be a set of all non zero real numbers and et a *b=— th 06| 12 COS
(G, *) is an abelian gréup. o
Define Klein group‘ and if A = {e, a;b,jic} then show that'this is a Klein-4 | 07 | L2 | COS
group.
State argd_ﬁﬁ)ve Lagrange’s theorem 07 | L2 | CO5
Q.10 If H and K are subgroupsof group G, prove t 06 | L2 | COS
of GylsHUK a subgroup of G?
’ VﬁDeﬁne cyclic grou and show that (G, *) whose multiplication table is as | 07 | L2 | COS
given below is cycf}lig_ 9 ¢
* blc|dle|f
aatbb |c|d]e|f
b|blc|d|e|f]a
cic|dle|flalb
d{d|e|f|a|lb]|c
ele|[f|a]l d
flflalb] e
‘ 1 2 3 4 .
Let G =S4, for o= (2 5 4 J find the subgroup H = <o >. Determine | 07 | L3 | COS
the left cosets ofHin G.
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Time: 3 hrs.

Biology for Engineers (CSE)

BBOC407

Fourth Semester B.E./B.Tech. Degree Examjnir Mﬁn, Dec.2024/Jan.2025

Max. Marks: 100

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

2. M : Marks, L: Bloom’s level , C: Cours‘e‘(outcomes

Module — 1 M| L C
Q.1 | a. | What is stem cell? Explain its types and list its applications. 7 | L2 | CO1
b. functlons of nucleic ac:1ds 6 L2 | CO1
c. | Explain the importance of speé:Ial biomolecules. 7 | L2 | CO1
OR
Q.2 | a. | What is a biomolecule? Explain the classifications of biomolecule. 7 | L2 | CO1
b. | Explain the properties and functions of carbohydrates. 6 | L2|CO1
c. | Describe { g,,;gtructure and functions of acell with a neat diagram. 7 | L3 | CO1
Q3 |a. What is the role of lipids? Outhne the process of obtal g biodiesel from | 7 | L3 | CO2
lipids.
b. | Differentiate between PHA and PLA asa b10p1ast1c materials. 6 |L4 | COl
c. | Explain the role of DNA vaccine for rabies and RNA vaccme for |7 | L2 | CO1
COVID-19. %% A
Q4 |a. 7 | L3 | CO2
water filters.
b. How can DNA ﬁnger prmtmg be apphed to evaluate its effectiveness and | 6 | L4 | CO1
G, Descrlbe the use-of meat analogue and plant protein as food. 7 | L2 | CO2
Module -3
Q.5 | a. | Deliberate the functlonlng of bram as CPU system. 7 | L3 | CO2
b. | Write a short note on spnﬁ;netry and ventilator. 6 |L2 | CO2
¢. | Explain heart as pumpAs‘&;,stem. 7 |L3 | CO2
10of2
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OR

Q.6 | a. | Explain eye as a camera system. L3 | CO2
b. | Write a short note on cardiac pacemaker. L2 | CO2
c. | Explain kidney as purification system. L3 | CO2

Module — 4 ‘
Q.7 | a. | Describe the materials used and engmeerlng applications of Velcro L3 | CO3
technology.
b. | Compare the process of photosyn is to the functioning of photovoltaic L4 | CO3
cells.
c¢. | Explain the HBOCs and PFQS{'&S human blood substituents: L3 | CO3
h, OR
Q.8 | a. | Explain the termg&lotuﬁ“ leaf effect and bird flying. L3 | CO3
b. | Compare biological echolocation and+ technological echolocation L4 | CO3
hlghhghtmg thelr applications in nav1gat10n and detection.
c. | Explain the terms shark skin, swim suits and bullet train using biological L3 | CO3
concepts. ¢ 5 .~
Module — §

Q.9 | a. | Compare the functioning of electrical tongue and.human tongue. L4 | CO4
b. | Explain muscle cells as spaffold for tissue gr L2 | CO4
¢. | Explain bioremediation and biomining vi robial surface g@sgrption. L2 | CO4

OR
Q.10 | a. | Illustrate the basic steps of bloprlntlng process and hst,the various types of L4 | CO4
bloprmtmg techniques.
b. Wnte a short note on: L2 | CO4
1 1) Importance of DNA origami
i) Self healing bioconcrete.
c. | Discuss the apphcatlons of art1ﬁc1a1 1ntell1gence in the diagnosis of disease. L2 | CO4

T
Wl

b *****
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