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I. Ansreer ott1, FIVE frtll questiotrs, cltoosittg ONE fult qtrestiotr Ji'ortt coclt motlule.
2. M : Morks, L: Bloottt's level , C: Course outcomes.

Moclilltt,* r M L C

Q.1 a. What is an algorithm? What are the fundamentals of algorithm problenr
solving?

10 L2 co2

b. Explain the asymptotic notations. 10 L2 c02

OR lffiiltnus$r

Q.2 a, Explain the general pla
with exampte.r,rt, -.,lllll

n of mathematical analysis of recurence algorithm 10 L2 co3

b. Explain t11e general framework for analyzing the efficiency of algorithm. 10 L2 c03

Module - 2

Q.3 a. What is Exhaustive search? Explain the knapsack problem using exhaustive
searc h.

10 L2 c03

b. What is the general
algorithm apply thc a

10 L3 co4

OR :r ,::,,:,,,,.

Q.4 a. Write the algoiithm for Quick sort,.with an example.
complexity of quick sort? Wthe 

time 10 LI c03

b. Explaint]ry Strassen's matrix mulliplication, with an bxample. 10 L3 c03

Modulc - 3

Q.s L. What is AVL tree? Explain the rotation types of AVL tree. 10 LI co3

b.'"
rlr{$#

What is lrcap? Explain thc algorithm lor lreapsort. 10 L2 c03

OR
Q.6 a. Explain sorting by comparision counting algorithm. Apply the algorithm

lor thc anay 62,3 I , 84, 96, 19 , 47 .

10 L3 co4

b. Explain Horspool algorith'ft;Apply it for the following string
So...... C...... Sn-r.

J IM_S A W_ M E_I N-A-B ARB ER_ S HOP
Pattern: To be searched is BARBER.

10 L2 co4

I of2



BCO402

Module - 4

Q.7 a. Apply the Dijkstra algorithm for the followin graph: ,,*:*il1ff
i]r ::i:i ir

I\,
-\u.

Source vertex is O j, ',:::::r.i-,'ti

10 L2 co4

b. Find the shortest path between ,o-dm by Floyd's algorithm.

.{ *Y.l

''{s"*
}.

,ds

ds"

10 L2 co4

:::_
OR '&MMi

Q.8 a. find mlnlmum

d**t:,,

{gr-ryr\,\- Y \..)D 1l 
,LD-4\l/v\i,/5

10 L3 co4

b. What is dy.amic prograrnrning? Explain the coin ro* alg*ith,r. npply it
fbr the problem: coin row of denominations 5, 1,2, 10,6,2.

10 L3 co4

Module - 5
Q.e a. What is Dccision Tree? Write a Decision trec lor f@

thrcc nurnbers and explain it.
10 L1 co3

b. Explain thc terms, P, NP and NP complete problems. 10 L2 co3

"\ ii}( oR rr'

Q.10 Q.o
I

&ffisi

what is Backtracking? Explarn the N-Queen problem with a uoaio ar ttre
lour Quecns problern.

10 L2 co3

b. h and bound. Appl the algorithm for theusmg v

1 item Weiehtl Value Value/Weieht
I AT $40 r0/) 

-- ,1 $42 6
3ls $2s 5

4,u. 3 $12 4

10 L3 co5

*****
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Time: 3 hrs. . ,,1--';,i Yu*.Marks: 100

Module * I M L C

Q.1 a. What is DBMS? List the characteristics of database approach. Bring out
major advantages of the database approach.

I L2 col

b. Explain data independence" Draw 3 schema architecture and discuss the
mapplng.

7 L2 co1

c. Canned transaction 5 L2 co1

OR 'il',.

Q.2 a. Describd &of,rtponents
diagraiiirll'

modules of DBMS and its interaction with neat 8 L2 co1

b. entities. Also 8 L3 co2

c. Briefly discuss di 4 L2 co2

Module;'}',,,,,,

Q.3 a. Briefly explain different types of update operation on relation database.

Show an example of violation of referential and entity intcgrity in each of
update opcration.

10 L2 co3

b.

.:,iiltr.

Consider lollowing schema .

Suppliers (SID , SName , address)
Parts (PID , PName, Colour)
Catalog (Sid , PID , Price)
Write relational algebra expression for following qucnes :

i) Find the names of allred parts.

ii) Find all prices for parts that were red or green.

iii) Find the SID's of all suppliers who supply part that is red or green.

iv) Find the SID's of all supplier who supply part that is red and green.

10 L3 co2

OR

Q.4 a, Describe the steps of ER - to - rclational mapping with suitable examples

and schema lor each step.

10 L2 co2

b. Explain with example : i)
iii) Aggregate lunction
product.

Division operation ii) Full outer join
iv) Project operation v) Cartesian

10 L2 co2

Note: 1. Answer any FIW full questions, grtii*itli ONE futt question from each module.
2. M : Marks , L: Bloom's level , C: C4,*1.,y'se outcomes. ..$.')q,.-t'

..!i !r ,'.i,.'
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Module - 3

Q.s a, What is the need lor norrnalization? Explain 2nd normal lorm. Consider
the relation EMP_PROJ - {SSn , Pnumber , Hours , Ename , Pname ,

Plocation). Assume {SSn , Pnumber} as a primary key. The dependencies
are

SSn ; Pnumber -' {Hours}
SSn --- {Enarne}

Pnumber --'+ {Pname, Plocation} ,

Normalize above relation into 2NF.
irudti

10 L3 co4

b. Illustrate
example s.

informal design relation schemes withguidelines forthe 10 L2 co4

OR

Q.6 a. Write syntax with
statements.

DDL and DML SQLtheforexample- in SQL

,:::::,,,

10 L2 co3

b. Consider the schema lor college database.

Student (USN , Sname , Address , Phone , Gender)
SemSec (SSID, Sem , Sec)

Class (USN , SSID)
Subject (Subcode . Title . Sem , Credits)
IAmarks (USN , Subcode, SSID , Testl ,'fest2, Test3, Final
Write SQL Query.

D List all the students studyng in 4'h sem 'C' section.

i0 Compute total number of male students in each semester.

iii) List Testl marks of all students in all subjects.

IA)

10 L3 co3

.,{. Module - 4

Q.7 a. How are triggers and assertion defrned rn SQL? Explain with example. 10 L2 co4

b. Write the syntax and
implementation.

Explain efficient viewexample of view in SQL. 10 L2 co4

., 0R
Q.8 a. List the problems that occur during concurrency control and also explain

them with supporting transaction diagrams.
10 L2 co5

bi' Explain the various DBMS - Specific Bufler replacement po lic ies 10 L2 co5

Module -'5
Q.e deadlockDemonstrate with example

prevention algorithm.

'in transaction. Discuss deadlock 10 L2 co5

b. What are Binary
algorithm.

unlock operations withlocks? Explain with l-ock and 10 L2 co5

OR
Q.10 Write a short note on :

i) Properties of NOSQL system
iii) Document based NO * SQL system

ii) The CAP theorem
iv) NOSQL Graph database.

20 L2 co4
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I. Atrsttter ant, FII/E Jitll qttestions, choosirtg ONE Jull question from eaclt module"

, NI : l'Iurks , L: Bloom's level , C: Course outcontes'

N{odule - I M L C

Q.1 a. Define "l'autolo-uy. Show that

[(p" q)n(p +r)n(q -+ r)]-->r is a tautology Lg the truth

table.

by
6 L1 co1

b. Prove lhe fbllor,ving r-rsing the larvs of logic:

P-+(Q-+r)<>(pnq)+r
7 L2 co1

c. @irect proof iii) proof by contradiction tbr

the fbllowirg ,tr1.ro.,rt. "lf n is an odd integer then n + 9 is an even
7 L3 co1

OR

Q.2 a. @argumentsarevalid:
p+q
r->s
-qV-S
.'. -(pnr)

6 L2 co1

b. lstablish theW.,te the f"llo*ing argument in syrnbolic form and then t

r. nlid ity
lf a triangle has two equal sides, then it is isosceles'

lf a triangle is isosceles, then it has two equal angles'

The triangle ABC dot-'s not havc t*n .'q!!]otgl::.*

Determitre the tmth value of each statement:

i; :xlylxy=ll
ii) 1x Vy lxy: l]
rii) vx !y L*y : ll
iv) lx ly f(2x + Y: 5) 

^ 
(x * 3Y: -8)l

v) lx ly [(3x * y:]) n (2x+ 4Y= 3)l

7 L1 col

c.
:.

Li,rirl:::l

7 L2 col

Module * 2

-

f6 TLzT coz
Q.3 a. Prore that l2 + 3-

n(2n+1)(2n-1)
+5-+....+(/r'r-

by mathematical I
)

rduction.

1of 3
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1 -Y t;1 .n
b. Prove that every positive integer n > 24 can be wrltten as a sullr ur r 5

and / or 7's,

L3 CC7
c. Obtuin a recursive definition for the sequence '[a',] tn eacn oI tne IolroWIIIB

CASCS:

i) a,,: 5n ii) a*: 3n+ 7 iii) a" = 2 - (-1)'

oR,
.\F r.

Prove that for any positive integer n, L; = t - t
r=l /' L

flbortaccr trttnrbcr.

------..-
I

, F" denote the 
I

I

I

;l -l^/-l coz
Q.4 a.

7 L2 co2
b.

wuluLtow many arrangernent are there ior all the letters 1I

"SOCIOLOGICAL"'. In how many of thesc arrangemcnts'

i) A and G are adjacent

ii) All vowels are adjacent.

rne

7 L2 co2
c. Determine the coef I'tcient of

(a -r 2b - 3c-+- 2d + 5)16.

b-c-d" .Jn lne expanslolt

,i...;ri|:,,,

Nlodule -
ed bY artb if and onlY ifLcr A: i1.2.3.4.61 and R he a rclatton t

, ir . *ut,lpt. oftb'j. Write down the relation R, relation matrix M(R) and

draw its digiaph. List or-rt its indegree and out degree'

6 lLz I cor
Q.s a.

7 L3 c03OX + O r'itll-$
': ...,.

, .1,,1:,:,... .

b. Let f and q be functions fiom R to R deitned by 1(x.) =

g(x) = I - ; xr. tftgotJ (x) = 9x2 - 9x+ 3 determine a and b'

7 L2 c03
c. .State Pigeon hole principlc- Show that tt'n

to 2n then atleast one pair add to 2n + 1.

oR-

;:*'t,,riumbors are cnoseltrrom r

Q.6 a. Let f : R + R be defined by,J(x)e'

r'to,l; i,it'i), r'(-s, sl) ad fl ([-e, sll.
' ''.,:r:.,....t1, r, 

,rilil; rr:l:.

3x-5.ifx>0 find f(-1), {"(5/3),
1-3x,ifx(0

6 L1 co3

b.
l:,...

r. i- -...

Z o ldcfined bY f(x) = K * 1, g(x) : 3x"

lo. it' x is evcn
h(x) = {

I t,if x is odd

Determine (fo(goh)) (x), ((lbg)oh)(x) and verifv that fb(goh) : (fog)oh'

7 L2 c03

c. ffi)diagramwhic1rreprescntspositivedivisorsof36 7 L2 co3

Module - 4

Q.7 a. @i of a's. 4 number of b's and 3 nr-rmber of c's

canbe arranged so that allthe identical letters are not in a single block'
6 L3 co4

2 of 3
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b. Four personS P1, P2, P:, P+ who arrive late for a dinner party find that only
one chair at each of flve tables Tr, T:, T:, T+ and T5 is vacant. Pr will not sit
at T1 or Tz,Pt will not sit at T2, P: will not sit at T3 or T+ and P+ will not sit
at Ta or Ts. Find the number of ways they can occupy the vacant chairs.

7 L2 co4

C. Solve the recurrence relation on : 110p-1 where n > I and a6 : I 7 L2 co4

OR
Q.8 a. ln luru nrany \\ays cau the 26 lcttcrsol'1he Engtislr alplrabct hL'pL'rllluted so

that none of the pattcrns CAI{, DOC, PIJN or tlYl-E occurs?
6 L2 co4

h. 7 L2 co4

c. Solve the recurrence relation Fn*2 : Fn*t * F,, where n > 0 and Fo : 0,

Fr:1.
7 L2 co4

Module - 5

Q.e a. Deflne Group. Show that lburth roots of Lrnity is an abelian group Llnder S. 6 L2 co5

t. Define Klein 4 group. Vcrity A : ll, 3. 5. 7) 7 L2 co5

c. State and prove Lagrange's thcorem. 7 L2 cos

OR
Q.10 a. If I-1, K are subgroups of a group G, prove that HnK is also

G. Is Ht-,K a sr-rbgroup of G?

pof 6 L2 cos

b. l)etlne cyclic group and
giv.'u bclow is cyclic

that (G, x) whose mr-rltiplication table is

*."'l a b c d f
a a b c d e f
b L) C d €

I a

,' C C d f a b

d d e f frt:t' b

e f o t) c d

f f a b c d

7 L2 co5

c. Prove that the only lett cosct of a suhgrotrp Il of a group G which is also a

subgroup ol'C is ll itsell.
7 L2 cos

J$&J&
.'lill,.iriiirlriii,ir

. i;n!?:-"i:
JOIJ

Irind thc rook polyrrorlial lbr tlte 3 x 3 horrd by using thc expnnsion
lirrrnu la.
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h'ote: I. Answer any Ftl'E futt questions, cltoosing Oi\iE futl question from etch module.
2. M : Marks , L: Bloom's level , C: Course outconrcs.

Module* I M L C

Q.1 a, 10 L2 co1

b. What are stem cells? Explarn the properties classification and application of
stem cells.

10 L1 col

OR
Q.2 a. Explain the structures properties and

DNA.
function of nucleic acid focusing on l0 L2 col

b. Define Vitamins. Explain the properties, function, source and deficiency of
vitamins,

10 L1 co1

Module - 2

Q.3 a. Illustrate the steps involved in biodiesel production. Add a note principle
and limitation of hiodiesel.

10 L2 co2

b. Develop the protocol lor PLA
engineering application of PLA.

polymer "syrtthesis.
,r,r, .r i.:.

Add a note on 10 L3 c02

OR 'iiii'

Q.4 L, Define Biosensor. Outline the principle, working and application of enzyme
in glucose biosensor.

10 L2 co2

b. Construct the procedure lor the production of RNA vaccines against
Covid-19 Add a note on how RNA vaccines different lrom DNA vaccines.

10 L3 co2

Module - 3

Q.s a. Compare and contract brarn as CPU system and eye as a camera. 10 L2 co3

b. 10 L2 c03

OR

Q.6 a. Write in detail Heart 10 L2 co3

b. L,xplain how lung act as punfication system. Add a note on principle and

working of spirometry as a diagnostic tool for assessing lung function.
10 L2 c03

.::;:.;;it$lfllBt
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Explain the structure and function of power house of cell and Endoplasmic
rcticulum with ncat diagram.

Exp lain the;riieehanism o f fi ltratio ii' ih :I{uman Kidne y.
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Module - 4 ,,:i "t;::,,-rlil" liii

Q.7 L, Apply the concept of bioecholocation in the field of Navigation and

detection. Write the principle, working and instrumentation and application
of the technique.

10 L3 co3

b. HBOCs and PFCs act as human blood substitutes. Explain. 10 L4 c03

OR

Q.8 a. Identify and explain the process, application
conversion of light energy into electric energy.

of technique involv€d in 10 L3 co3

b. Velcro and friction less

Explain the principle and
swimsuits are the nature bioinsprred material.

engineering application of the technology.
10 L4 c03

Module - 5

Q.e a. Apply the process of biomining
rcmoval of hcavy metals.

vla microbial surlace adsorption fbr the 10 L3 co4

b. Analyze the principle,
highlighting its application

working and instrumentation
in food and beverage industries.

of e-tongue, 10 L4 co4

OR

Q.10 a. Develop the steps for 3D printing of skin.
application of 3D skin.

Highlight on materials used and 10 L3 co4

b. Bio imaging and
disease diagnosis.

role in 10 L4 c04

:,, * * *,lj*

{,,,,igu','',,
l

2 of2



BUHK4OS

USI{

Time: t hr.]
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Universal HumCl'l Values

" r:,i: ., '
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., i ,.,[Max. Marks: 50

TNSTRUCTTONS TO THE CANpTpATES
.' l1"t$$'l

GRGSffiffiHffi

1. Answer all the fifty questions, each question carries one mark.

2. Use only Black ball point pen for writing / darkening the circles.

3. For each question, after selecting your answer, darken the appropriate circle

corresponding to the same question number on the OMR sheet.

4. Darkening two circles for the same question makes the answer invalid.

5. Damaging/overwriting, using whiteners on the OMR sheets are strictly

prohibitcd.

a) How to do b) What to do c) Both a and b d) None of these

2. The understanding of one's participation in the larger order and ensuring it in Living is

ca Iled

a) Skill E,ducation b) Value Education
c) Hollistic Education d) None of these

3. Which among the statement is not an implication of self exploration?
a) Knowing oneself b) Knowing Human conduct
c) Process of self evolution d) Not being in harmony within

4. Right understanding can be recognized with
a) It is assuring b) It is satisfying c) lts Universal d) All of these

5. Which of the lollowing is NOT a component of fulfilling human aspirations?
a) Right understanding
b) Accumulating rnaterial wcalth
c) Relationship and harmony
d) Physical facility

6. Holistic development involves the transformation from
a) Human consciousness to Animal consciousness
b) Ignorance to knowledge
c) Animal consciousness to Human consciousness
dt Materialism to Spirituality

-A1-

Question Paper Version : A



7.

9.

10.

11.

12.

14.

15.

BUHK4OS

The purpose of value education is to
a) Foster universal core values b) Make the syllabus easy

c) Develop values in individuals d) Both a and c

The continuity of prosperity can be ensured only if our production system is in harmony
with the
a) Individual b) Society c) World d) Nature

Self exploration uses two mechanism - Natural Acceptance and
a) Experimental validation b) Reason

c) Logical thinking d) Theoretical concepts

Right understanding + Physicat facilities in Human being
a) Mutualproperty b) Mutual happiness
c) Mutual fulfillment d) Mutual beneflt

What Quality is the significance of relarionship building in value education?
a) Relationships are a distraction and hinder individual growth
b) Relationships are solely based on material benefits
c) Healthy relationships promote emotional well - being and empathy
d) None of these

Beside physical facrlities Human beings want
a) Name b) Fame c) Relationship

Which of the characteristics does not relate to selfl
a) Qualitative b) Continuous c) Temporary

Which of the response is common to both Self and Body?
a) Knowing b) Accepting c) Recognizing

Activities Iike desiring. thinking, imaginary are ol'the
a) I b) Body c) Self

16. How are the needs of the body and self distinguished?
a) They are the same
b) They are unrelated
c) They must be fulfilled simultaneously
d) They need to be fulfilled separately

17. What term is used to describe the activities of desire,
collectively?
a) Imagination b) Intuition c) Reality

18. What is the relationship between the Body and Self?
a) Body dominates the self
c) Body is an instrument of the self

19. What ensures harmony between the Self and Body?
a) Competition b) Self regulation and health
c) lgnoring bodily needs d) Constant desire fulfillment

d) None of these

d) Quantitative

d) Assuming

d) Me

thought and expectation

d) Instinct

b) Self dominates body
d) Body and self are separate entities

,iI

'S1fr1n,ui'*u
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20, There is an exchange of 

- 

between self and body.
a) Food b) Thought c) Air d) Information

21. What amongst the option is not said by rhe consciousness?
a) Seer b) Doer c) Experiencer d) Protector

22. Sah - Astitva means

a) Co-existence b) Co-operation c) Co-option d) Corporate identity

23. Harmony in the self is achieved when imagination is aligned with
al Material possession b) Natural Acceptance
c) Social Norms d) Random ldeas

24. Acceptance of excellence in others is called
a) Reverence b) Gratitude c) Guidance d) Glory

25. What is activity of the power "Expectation"?
a) Imaging b; Analysrng c) Selecting/Testing d) Distributing

26. Living on the basis of preconditioning or sensation relers to
a) Enslaved b) Selforganized c) lndependent d) Svantrata

27. Which values serves as the foundational pillar of a strong relationship in the Family?
a) Trust b) Ambition c) Competition d) Material wealth

28. Which one is known as Pranic order?
a) Material order b) Plant/Bio order c) Human order d) Animalorder

29. How does harmony in the family contribute to a healthy society?
a) It promotes competition and rivalry among larnily members
b) It losters a sense of co-operation and stability in the community
c) It isolates individuals {iom society
d) It encourages a disregard for societal norms.

30. There is 

-- 
among all 4 orders.

a) Recyclability b) Justice
c) lnter connectedness d) Conformance

3t. Which one is limited in size?
a) Space b) Values c) Unit d) All of these

32. The basis for movement of all animal , birds and fishes is provided by
a) Aninral order b) Material order c) Plant/Bio order d) Human order

33. The activity in Human order are?

a) Composition / Decomposition
b) Composition / Decomposition + Respiration
c) (Composition / Decomposition , Respiration) in body + Selection in I
d) (Composition / Decomposition , Respiration) in Body + (Selection, thought , desire)

in I and need for realization and understanding.

-A3-



BUHK4OS

The relationship across all 3 order are in the order of
a) Material order. Plant / Bio order . Animal order
b) Plant/Bio order, Animal order , Human order
c) Animal order, Plant / Bio order, Human order
d) Human order, Plant / Bio order, Animal order

35. Right utilization of one's profbssional skills towards the fullrllment comprehensive
human goals and thus meaningfully participate in the larger order refers to
a) Profbssion b) Unprofessional

37.

c) Unethical conduct d) Ethical conduct of profession

What is the basis of mutual fulfillment among the 4 orders of nature?
a) Dominance and control
b) Competition lor resources
c) Right utilization and understanding
dt lndifference towards other orders

Competence in Professional ethics needs.

a) Clarity about comprehensive Human goals

b) Confidence in oneself as well as in the harmony, Co-existence, Self-regulation
c) of mutual fulfilling behavior

38. Developing in the individuals (professionals) is the only effective way to ensure
professional ethics.
il Ethics b) Professronal c) Competence d) Ethical competence

39. Broad holistic criteria oievaluation of'technology is/are

a) Catering to appropriate needs and lifestyles
b) People lriendly
c) Eco friendly d) All of these

40. What doe profession imply in relation to the larger order?
a) lsolation from society and nature
b) Participation in the comprehensive Human goal
c) Maximization of personal bcnefirs
d) Pursuit of economic profits.

41. What is the main emphasis of holistic development?
a) Economic prosperity
b) Spiritual enlightenment
c) Scientific enlightenment
d) Shifi lrom inhuman [o humanc society

42. How can the urgency of the transformation be addressed?

a) lgnoring the need fbr change
b) Introducing punitive measures

c) Implementing mass - scale value education
d) Focusing solely on technological advancements.

-A4-
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43, What is the role of value competence in ethical professional conduct?
a) Promoting competition
b) Aligning actions with societal norms

c) Guiding actions with comprehensive human goals

d) Focusing on personal achievements.

44, The concept of'.Hrrmanistic Constitution^'in prolessional ethic relers to

a) A set of rigid rules and regulations for professional conduct
b) Neglecting the well - being of indivrduals in the workplace

c) Ignoring the impact of ethical decisions on society
d) Recognizing the inrportance of Human values and dignity in professional settings.

45. What is the basis for ethical Human conduct?
a) Definiteness of values and character b) Fear of punishment

c) Economic motives d) Sociai pressure

46. What is the role of R & D in the context of hoiistic technologies and systems?

a) Promote profit maximization
b) Focus on individual success

c) Encourage competition
d) Develop systems aligned with right understanding.

47. What should professionals be sensitive towards in theLr interactions?

a) Individual success b) Mutual enrichment

c) Technological advancements d) Financial gain

48. What is the rnain driver behind unethical practices in prol'essions?

a) Lack of technological advancentent

b) Neglecting comprehensive human goal

c) Societal pressure

d1 l)ersonal satislaction

49. is called foundation value"

a) Respect b) Affection c) Love d) Trust

50. Feeling for those who have made effort fbr excellence is

a) Excellence b) Reverence c) Glory d) None of these

****r<
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