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USN BCS401
Fourth Semester B.E/B.Tech. Degree E{I,x,ai;}iiiation, June/July 2025
Analysis & Design of ‘Algorithms
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, cf" toosing ONE full quest.r.on ﬁ ont each module,
2. M: Marks , L: Bloom’s level , ¥ Com Se outcomes.
, o /K‘)/\\ .
- \Module -1 M|L| C
1 Explain the algorithm des1gn anﬂ -analysis process in detaﬂ ' 10 | L2 | CO1
\\ \{( / \
Define Algorithm. Explam\the asymptotic notatmns”wﬁh example. 10 | L2 | CO1
R

2 Design an algonthm\to search an element in’ an -array using sequential search. | 10 | L3 | CO1

Dlscuss the «beSt—case worst-case and: waveracre -case efficiency of this

Give ihe general plan for analyzmgatlme efficiency of. recursrve algorithms | 10 | L3 | CO1

and also analyze the tower of Hano; Tecursive algorlthm"x N

AN Module 2 e B

3 Apply qulck sort algorithmito’sort the list : 5,3¢ 1 9 8,2, 4, 7. Draw the tree | 10 | L3 | CO2

of recursive calls made Whlle tracing. ﬁ \\/\f 7

10 | L2 | CO2
4 Obtain the topologlcal sort for the; graph Fig. Q4 (a) 'usmg 10 | L3 | CO2
(i) -5 Source Removal Méthed. = S
(11):} Depth first SearcEiMethod %
Explain  Strassen’s Mai‘.nx/ Multiplication. Apply Strassen’s matrix | 10 | L3 | CO2

multiplication to multip ly the following matrices:

P2 fo2]
3 4]7|3 41405
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M(}dlﬂe 3 :,’\‘-\ . -~ *
Define AVL tree with an example. Construct an AVL tree of: the:'hst ofkeys: | 10 | L3 | CO3-
5,6,8,3, 2,4, 7indicating each step of key insertion and_rofatgon
Define Heap. Apply heap sort to sort the list of numbers ‘ 10 | L3 | CO3
2,9,7, 6,5, 8 in ascending order using array representatmn

OR L

Define 2-3 Tree. Construct 2-3 tree for the' of keys 9,58,3,2/4,7by| 10 | L3 | CO3
indicating cach step of key insertion and nqde Splits. - 3\_\)’
Design Har’spool algorithm for stl;mg matchmg Apply this a]gonthm tofind | 10 | L3 | CO3
the pattern BARBER in the text - />
JIM_SAW ME IN A BARBERSHOP

S "

> Module ~ 4 T
Apply Floyd’s algorlthm to find the all pair shortest path for the given | 10 | L3 | CO4
adjacency matrix. Fig, Q7 (a)

Y
Write Kruskal’s algonthm to«ﬁnd minimuim spanmng tree. MMlustrate with the | 10 | L3 | CO4
following graph Fig. Q7 (b) N
Write Dijkstra’s algon/thrn to find smgleasource shortest path. Apply same for | 10 | L3 | CO4
the given Flg Q8 (a) a as the source\v?/rtex
Fig. Q8 (a)
B
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Construct a Huffman tree and resultmg code word for the followm g :
Symbol A |B |[C |D PO
Frequency | 0.35]10.1 1 0.2 0.2 0 15 A
Encode the text DAD. Decode the text 10011011011101.»

i
CE

10

L3

CO4

Module—5 {57

I‘/w

Construct a state space tree to solvecfor¢e queen’s problem .using
backtracking. R

RN

10

L3

COs5

Solve the following instance of the/knapsack problem by usmg branoh and
bound method. £ 5
Ttem 1 2 3 4 i CapamtyW— 10
Weight |4 |7 |5 3
Value | $40 [ $42 $25 S120

10

L3

CO5

’A ¥ OR

10

forthe set S = {3 \5,\6 ’7} andd=15 ,
£, (/ amh,

10

L3

CO5

Explain theollowing terms :
() &P Problems ED
(i) 78 NP Problems . Ay
(iii) NP — Complete Problems’
(iv) NP —Hard Problems @

10

L2

CO5
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Microcontrollers "

BCS402

Fourth Semester B.E./B.Tech. Degree Examination, June/July 2025

Note: 1. Answer any FIVE full questions, choasmg ONE Jull question ﬁ'om eack module.

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

Max. Marks: 100

Module -1 M| L C
Q.1 | a. | Explain the major design rules to implement the RISC design philosophy. | 08 | L2 | CO1
b. | Differentiate between RISC and CISC processors. 04| L2 | CO1
¢. | Explain ARM core data flow miodel, with neat diagram. 08 | L2 | CO1
‘ OR
Q.2 | a. | With the help of bit layout diagram, explain Current Program Status | 08 | L2 | CO1
Register (CPSR) of ARM.
b. | With an example, explain the pipeline in ARM. 05| L2 | COl
¢. | Discuss the following with diagrams: 07| L2 | CO1
(1) Von-Neuman architecture with cache
(1)) Harvard architecture with TCM.
Module —2
Q.3 | a. | Explain the different data processing instructions in ARM. 08 | L2 | CO2
b. | Explain the differenit branch instructions of ARM. 04|12 | CO2
¢. | Explain the following ARM instructions: 08 | L2 | CO2
() MOV ., (i1) ADDS ry, 12, 14 (111} BIC 13, 1o, 15
(iv) CMP 13,14 (v) UMLAL 1, 12, 13, 14
- OR
Q.4 | a. | Explain the different load store instructions m ARM. 08 | L2 | CO2
b. | With an example, explain full descen&ing stack operations. 07 | L2 | CO2
c. | Develop an ALP to find the sum of first 10 integer numbers. 05| L3 | CO2
Module -3
Q.5 | a. | List out basic C data types used in ARM. Develop a C program to obtain | 08 | L2 | CO3
checksums of a data packet containing 64 words and write the compiler
output for the above function.
b. | Explain the C looping structures in ARM. 08| L2 | CO3
c. | Explain pointer aliasing in ARM. 041 L2 | CO2

1of2
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OR
Q.6 | a. | With an example, explain function calls in ARM. 08 | L2 | CO3
b. | Explain register allocation in ARM. 07 | L2 | CO3
¢. | Write a brief note on portabality issues when porting C code to ARM. 05 L2 | CO3
Module — 4
Q.7 | a.| Explain the ARM processor exceptions and modes, vector table and | 10 | L2 | CO4
exception priorities.
b. | Explain the interrupts in ARM. 10| 1.2 | CO4
OR
Q.8 | a. | Explain the ARM firmware suite and red hat redboot. 10| L2 | CO4
b. | Explain the sandstone directory layout and sandstone code structure. 10| L2 | CO4
Module -5
Q.9 | a. | Explain the basic architecture of a cache memory and basic operation of a { 10 | L2 | CO5
cache controller.
b. | With a neat diagram, explain a 4 KB, four way set associative cache. 10 | L2 | COS5
OR
Q.10 | a. | Explain the write buffers and measuring cache efficiency. 08 | L2 | CO5
b. | Explain the cache policy. 12 | L2 | CO5

IR T O
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USN
Fourth Semester B.E/B.Tech. Degree Exatmlnatmn, June/July 2025
Artificial Intethgence
Time: 3 hrs. Y Max. Marks:100

. 0 g

_;‘m‘

Note: 1. Answer any FIVE full questions, clmosmg ONE full question ﬁ om each module.
2. M : Marks , L: Bloom’s level , _’(Z‘j’qum Se Outcomnes, .

P

,»\Module~1 T M| L

contribute to. ﬁndmg optimal solutions?
A \\

C
1 | a. | Define Artificial Intelligence (AI)“ Explain the historical development of AL 10 | 1.2 { CO1
b. | Explore the relat10nsh1pf': etween rationality and demsmn making in AI| 10 | L2 | CO1
systems. “\Q\?, R :
s <;> v :
ﬁ!::} 0:;;,"' OR 4—'," .
2 | a. | Define Intelligen‘i agénts and explain PEASﬁfs'p'teciﬁcation of intelligent agents. | 10 | L1 | CO2
Fa \\ L2
b. Dxfferentla@”befween simple reﬂex agents model-based agents goal based | 10 | L2 | CO2
agents_ ,and utﬂlty based agents. S
Module 2 o
3 | a. | Explain in detail step by stegillustration of how breadth ﬁrst search kas 10 | 1.2 | CO1
b. | Define five components: Qf a problem. erte a complete state space for a; 10 | L3 | CO2
vacuum cleaner to clean 2 squares P and Q.. Q is to the right of P
AN e T
ANy 0Rf-:;:zf 5 oY
4 | a. | Explain the key ‘principles of depth-ﬁ'st search as an umnformed search | 10 | 1.2 | CO1
strategy. o, @ :
b. | Define DI*;S\ Mrite the DFS W}th pmmng for this glaph Wlth source node =8 | 10 | L3 | CO2
and gozﬁ =3, Full steps to be Wnt{’en for full marks.
& 3
e Fig. Q4 (b}
#FTy
AN Module — 3
5 | a. | Explain the role 6f'heuristics in informed search strategies. How do heuristics | 10 | L2 | CO1

h, VJ : I of2




Explain the A* search algorithm, emphasizing the role of heurlstle functions | 1¢ | L2 | CO1
in its operation, A
OR B
6 Apply the Greedy best first search to find the solutlonpath from S to G. Write | 10 | L3 | CO2
all steps as well as open and closed lists for ﬁﬁi\marks Sth=7), Alh=9),
B(h=4), C(h=2), D(h=5), E(h=3), G(h ,.-O)ff’"
Lt P&
) Y
..... J““\“E}
&
&N
‘Fig. Q6 (2) 5 -
Describe the Wumpus World environment and its s;gmﬁcance in AT, What | 10 | L2 | CO1
challenges does the Wumpus world pose for 1:r.1telhgent ‘agents.
Y o
Module —4 .
7 Compare and. contmst propositional mference w1th first order logic intference. | 10 | L4 | CO3
What addltlonal capa.blhtles does FOL mference offer?
Explam yarious ambiguities in Natulal Language Prooessmg with examples | 10 | L3 | CO2
‘and siminarize i the form of a. table about formal lazjngages and their onto
logical and epistemological commltments Pl N
A
OR - Loy
8 “Eve1yone who loves all ammals is loved\ by someone IHUStrate the | 10 | 14 | CO3
10 | L3 | CO2
: Module 5 e
S Write the representatlon of Bayes Theorem. In a olass 70% children were full | 10 | L3 | CO2
sick due to viral fever and:30% due to Baeter1a1 fever. The probability of
observing temperature for viral is 0.78 an('&lm f’or Bacterial is 0.31. If a child
develops high temperature find the child’s probability of having viral
mfection, )
Explain the- concept of full ]01]113— ;d1stubut1ons in the context of uncertain | 10 | L2 | CO2
knowledge. I—Iow does it represent the relationships between variables?
P OR
10 Explain marginalization and normalization with a full joint distribution of | 10 | L2 [ CO1
(toothache, catch, gavity).
Explain ES (Expert> System) shell that simplify the process of creating a | 10 | L2 | CO1

knowledge base of Expert System.

- R I ]
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Fourth Semester B.E./B.Tech. Degree Examination, June/July 2025

Time: 3 hrs. i “"*5;'*“ Max. Marks:

Database Management Systems
R -’-*:

i ‘x

Naie 1. Answer any FIVE full questions, choosing, ONE Jull question fwm each ntodule.

2. M : Marks, L: Bloom’s level, C: Courve ‘outfcomes.

I

100

Modulew 1 M| L C
Q.1 | a. | Explain the types of attributes wrch examp]e 4 | L2|CO1
b. | Define database. Explain the mam charactensucs ofthe database appro*u.h 8§ | L2 CO1
¢. | Show the ER diagram fot.an EMPLOYEE database by assummg yourown | 8 | L3 | CO2
entities (minimum 4), aﬁrlbutes and. relationshIps mentlon cardinality ratios
wherever appropnate ,
= ‘\ OR .
Q.2 | a. | Describe the three'schema architecture. | % <. 4 | L2 | CO1
’ '-\ .
b, Explam’the cOmponent models of DBMS and their mterachon withthe help | 8 | L2 | CO1
of diagram : :
¢ ; =
c. Demgn ER diagram fora umversﬁy database by assummg your own entities | 8 | L3 | CO2
{(4). Mention primary key cqnstramts and relat;onshlps :
- l‘l;-=«\ % Module — 2 ""'f: _%:"’i
Q.3 | a. | Explain relatmnal model constraints. Cl 6 | L2 | CO1
b. | Explain the charac}erxstlcs of re]atlonggw'ith“'sluitable examp&;,fgféaoh. 6 | L2 ] CO1
¢.  Considering:the following schema?' 8 | L3 | CO1
Sailors, (S_L sname , rating , age) e
Boatg (b# bname coior) -
Reserves (sid , bid , day). <
_Write a relational algebra querles for the fo llowing
i :'1) Find the names of sailors, who have resawed red and a green boat.
- i) Find the names'of sailors who have résérved a red boat.
| 111) Find the nagr;e‘%)of sailors who have reserved a red or green boat.
iv) Find the na;’r/t,ésfbf sailors who have reserved all boats.
foN o 7 \OR
Q4 |a. | Explain the” steps to convert the basic ER model to relational Database | 6 | L2 | CO1
schema. g
b. | Explain Unary relatioﬁéi"tjperaiions with example. 6 | 12| CO1

[ of3
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Consider the relation schema Employee database. Y
EMPLOYEE (Fname ,Minit , Lname , SSn , Bdates Address Sex, Salary
Super_SSn Dno) con

DEPARTMENT (Dname , Dnumber , Mgr SSn Mgr btart _date)

PROJECT {(Pname , PNumber Plocation Dnum)

WORKS ON (Essn, Pno, Homs}

DEPENDENT (Essn , Dependent_name , sex, Bdate . Relationship)

Write relational algebra queries for the fqllowmg S

1) Retrieve the name and address of all, employees who work for the *,
‘Research’ department. o

i) List the names of all employees w;th 2 or more dependents,..

i1i) Find the names of employeea who work on all the prOJects controlled
by department number 5.. e

1v) List the names of employees who have no dependents

i &

L3

CO3

. T Module—3 A

Q5

What is the need for normalization? Explain second and third normal form
with examples _f. s 2

L2

CO4

Outline constramts in SQL

L2

CO1

Identify the gwen Relation R(ABCDE) and its 1nstance check whether
FDS given hold or not. Give reasons.~

) A—B i) B—-C ii)- D~—>E
A|BC
agr b | e
“ L by e
‘| by | ¢
a2 [ b3l | dales

L3

CO4

OR. © o T

Q.6

What is Multwalucd dependency‘? Explam 4NF and SNF Wlth suitable
example. S

L2

CO4

Outline the informal design‘ .Eruidelines for re]ationzﬂi 'Schema.

L2

CO4

Consider relation R with foﬂowmg function dependency

.' EMPPROJ (88n , Pnumbeér , Hours , bname -Pname , Plocation)

SSN, Pnumber — Hours

SSN 2 Ename

Prumber — Pname , Plouatlon
Is it 2NF? Verlty? Ifno give reason <

L3

CO4

20of3
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Module — 4

Q.7 Consider the following schema for a company database :. | 10 | L3 | CO3
Employee (FName , LName , SSn , Adderss , Sex, Salary , Dno
Super | SSn)
Department (Dname , Dnumber , mgr_SSn, mgr st date)
"| Project (Pname , Pnumber , Plocauon Dnum)
WORKS on (Essn, Pno Hours) F
DEPENDENT (Essn Dependcnt name , Se*( Bdate relationship).
Write the SQL queries for the foﬂowmg '
i} List the names of managers who have aﬁeast one dependent (use -
correlated nested). P
ii) Retrieve the name of each employee who hasa dependeni with the
same first name and is the same sex as the employee.
iii) For each project retrieve the pro;ect nuniber , project name ‘and the
number of employees who'work on that project.
iv) Retrieve the SSN et all émployees who work on pro ject number 1, 2
or 3. (Use IN).
v} Find the sum of thesalarles of al] employees’ Of the ‘Resem ch’
department 2§ wéll as maximum saIary memum salary , average
salary in ‘[h}S department L
‘Why cogxcufre’ncy control is needed? Déiﬁoﬁstrate with an example. 10| L2 | CO5
S OR .
Q.8 Consnier the following schedule. The actions are listed i m the order they are | 10 | L3 | CO5
scheduled and prefixed with the transaction name. .
S1:T1:R(X), T2: R(X) Tl WYY, T2 1 W(Y) Tl R(Y) T2 1 R(Y)
S2:T3:W(X), Tl: R(X) T W(Y), T2: R(Z) T2 W(Z),T3:R(Z)
For each schedule answer the following - .
1) Whatis the precedence graph for the schedule‘?
if) Is the schedule conflict_scrializable? If $0 what are all the conﬂxcts
equwalent«sema? schedules?
iii) Is the schediile view senallzable‘? Ifi so what are all the view equivalent
serlal schedules" Q.;;} .
.
Explam trlggers with example ‘write a trigger in SQL to call a procedure | 10 | L3 | CO5
“Inform_Supervisor” whenever an employees salary is greater than the
Vsalary ofhis or her dn‘ect supemsor in the C()MPANY database.
! 7 Module 5
Q.9 |a. Deqcrlbe the two— phase locking protocol for concurrency control provide | 10 | L2 | CO5
example to 1l£ustrate how it ensures serlahzablllty In transaction schedule.
Expiain the characterlstlcs of NOSQL system. 10| L2 | CO6
0 OR
Q.10 Explain binary locks @nﬂ..gﬁated lock with algorithm. 10| L2 | CO5
10 | L2 | CO6

Explain MongoDB dita model, CRUD operations and distributed system
characteristics. . -,
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Fourth Semester B.E./B.Tech. Degree Exammatmn, J une/July 2025

Time: 3 hrs.

Discrete Mathematlcal Structures

Max. Marks:

Note: 1. Answer any FIVE fiull questions, choosing, ONE Jull question ﬁom each module.

2 M : Marks , L: Bloom’s level, C: Cpurse ortcontes,

100

Miogule =1 L[ ¢
Q.1 | a. | Define Tantology, show that [(pv q) A Ap-—>1)A(g—> r)}] g 11| Co1
i 1
b. | Prove the following using the laws'of logic : 12 | CO1
- [{pva Ar}—mq]@—f[—a[(pvq)f\r}v ﬂqlﬁqm
2 / Y & /. \
¢. | Give 1) adirect progf- :i1)* an Indirect proof for ihe ﬁﬂiowmg statement “If L2 | CO1
n is an odd integer thenn +9 is an even integer”.
( / 4’ \ I
\\\\ ; OR (:'<<’\: \5
Q.2 | a. | Define i) .an opéﬁ statement i) quantiﬁéré"ﬁ” L2 | CO1
Ay
b. | Test the\vahdlty of the following arguments L2 | CO1
c. | For the foHowmg statements the universe compnses all non~ Zero mtegers L2 | CO1
Determine thé: imth value of each statemcnt T
1 3xdy [xy=1] i) HX\ ‘v‘y xy=1] 7
iii) vy xy=1] vy >.3x, Jy[x+y= S)\A\(X - 3y=-8)}
v) 324 5 [Bx-y=17) m(zxf ay=3)) oV
Q.3 Deﬁne the well m:denng jprmclple By Mathcmatlcal induction, prove that L2 | CO2
3
n L2 | CO2
J ForFo ,F, B, are the
c. | Find the number ,of’ permutatmns of the letters of the word L3 | CO2

MASSASAUGA’\In how many of these all four A’s are together? How
many of them b 'gm with §’s?

......

e OR
&9 | Lof3
Y {
A !
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Q4 |a. 12| CO3
b. | Find the co-efficients of x° y° in the expansion of (2x 3}') 13| CO3
¢. | Letag=1,a;=2 a3-—3andan—an1+an3forn>‘3‘ L2 | CO3

all +ve integers n. :
Modulew——:‘?s‘\ i 4/\:;*;

Q.5 | a. | State Pigeon hole principle. Prove that..if 30 dictionaries in a“library 12 | CO3

contains a total of 61,327 pages than atleast one of dictionaries mpst have
atleast 2045 pages. A
TN VA

b. | Define power set. For any sets TA,.B C< U, prove that = 12 | CO3
Ax(Bu()= (AXB)U(AXC) o

c. |Let fand g be functtons from R to R defined’ by/f(x) = ax + b and L3 | CO3
g =1-x+x% 1f (gof) (x)=9 %" — 9x + 3, determine a & b.

\. ‘ /
Q6 |a. |Letf:R— Rbe defined by 12| CO3
3 =5,1f x>0
£ (X) X x>
o L= 3X ifx<90
b. | Let N be the set of Natural numbers Let a relation R be deﬁned by 12 | CO3
={{(a,b)/aeN,b & N “a—bis divisible, by 5} Prove that R A\\

equwalenee relatlon \ \\2 g P \j

e. [ ForA=1{ahb, ¢, d e}, the Hasse diagrafi for the poset(A, R) i as shown L3 | CO3
below : o
1) Detennme the relauon matrix fqr Re

S Modulc - 4
Q.7 | a. | Determine the number of integers’ between 1 and 250 that are divisible by 3 L3 | CO4

and not dmsﬂ)}e by5and 7.

b. | Solve the recurrence relatlon Fmg Fosi + Fn, where n 2 0 and ¥y = G, L2 | CO4
Fi=1. CONY

¢. | Define Dcrangement,;l?in& the namber of derangement of' 1, 2, 3, and 4. L3 | CO4

PR OR
&) 20f3
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. Q.8 | a. | Find the Rook polynomial for the chess board contam’ZL stIuares as shown L3 | CO4
' in the Fig.Q8(a).
12
3[4
Fig.Q8(a), *, ]
b. | Solve the recurrence relation a, = 5a, + 6&,, pn>2,a0=1lar=3. . L2 | CO4
R " \\ e “.‘?: A 4/
¢. | Find the distinct numbers which arg’ multlples of at least one of 15 40 and L3 | CO4
35 not exceeding 1000. v X
R Mﬁdule 5 ""
Q.9 | a. | Define group and subgroup‘mth example cach. o L1 CO5
, \ {/ ¥ d
b. | State and prove Lagrange s theorem, L2 | CO5
\w "
¢ | Define Klein 4 gmup T Verify A = {e a, b, c} is a/Klem 4 group. L2 | CO5
Y OR

Q.10 | a. | Prove tha\t the intersection of two subgroup of a group s a subgroup of the 12 | CO5
b. Prove that the cube roots of umty form a group under the multtphcat;on L2 | CO5
,,,,, 7 > r 2 3 4y 13| Cos

€ | Let G =8, the symme{tnc group of order 4, tox Q= ﬁnd

PN 2 3 4 Lj
the subgroup H=< a/> ‘dbtermine the nu/ffnber of left cosets of H in: G

L 30f3
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Fourth Semester B.E/B.Tech. Degree Exsamination, June/J uly 2025
Biology for qu@;e%rs(csm S
Time: 3 hrs. Y “:Max. Marks:100

f

G

FagN

Ly £
Note: 1. Answer any FIVE Sull questg'g?ts},-}/ gﬁ%osing ONE full question fiom each module.

''''' ; 4
2. M : Marks , L: Bloom’s level; €; 'Course outcomes. .

RN a2
0 Module — 1, N M| L C
1 | a. | With a neat labelled diag“ram\?e’%plain the structure of furictions and an animal | 10 | L1 | CO2
cell. Y Ty
b. | List the differences | Between Prokaryotic and Eukaryotic cells. 10 | L1 | CO2
Sy OR LN
2 | a | What are stent“cells? Explain the applicativns of stem cells in treating real | 10 | L1 | CO2
time health iSsues’ P
b. | Discuss the properties and functions of Enzymes, ,;\ 10 | L1/ CO2
Azgh Module= 2 e
3 | a. | Explain the properties of cellulose? What aro the /Steps to the design | 10 | L2 | COL
cellulosed based water filter, L Pty i
b. | Explain the working of GlucBse oxidase (GOy) in biosensors. 10 | L2 | Co1
f"t;g\ ¢ OR' ~ z\' -
4 | a. | What are the Bioplastics?, Compare the properties of PHA and PLA, 10 | L1 | CO1
b. | With a neat diagram¢8xplain the steps in preparation of COVID vaccine. 10 | L1 | CO1
LN Module -3 © A
5 | a. | Whatare the applications of EEG. o <7 . 10 | L1 | CO1
b. | What are the Engineering solutions, for Parkinson’s disease?” 10 | L1 | CO1
£ - SOR A
6 | a. | Explain-the.gas exchange mechanjsm in lungs. Y 10 | L1 | CO1
b. | Explain the architecture of tod.and cone ‘cells, & 10 | Li | CO1
P . § \f)PMOdUIG - 4 ,ﬂi\: \.‘z‘f;
7 | a. | Whatis echolocation?, Explain SONAR, s 10 | L1 | CO2
b. [ Wiite anote on importance of GPS Technology in aircrafts. 10 11| Co2
1;‘\;!:? OR::"»-. ¢
8 | a. | List the application of Bionic Leaf Technology. 10 | L1 |CO2
b. | Discuss the déSign-structure of bullettrain inspired from kingfisher’s beak. 10 | L1 | CO2
74 Module - 5
9 | a. | Write short notes on : j{f‘ii:; 10 | L1 | CO2
i) Electronic nose 45 ¥ i) Selfhealing Bio concrete
b. | Explain the different types Bioremediation technigues. 10 | L1 | COo2
o, OR
10 | a._| Explain the use of attificial intelligence in diagnosis of diseases, 10 | L2 | CO1
b. | Discuss the bio “éngineering solutions for muscular dystrophy. 10 | L2 | CO1

* % ok Kk
iL




USN BBOC407
Fourth Semester B.E/B.Tech. Degree Examlnatlon, June/July 2025
Biology for Engmeers(CSE) \\
Time: 3 hrs. P N «Max Marks:100
«;rz:\
Note: 1. Answer any FIVE full questtons, ckoosmg ONE full quegﬁon from each module.
2. M : Marks , L: Bloom’s leVe[S\E‘, ‘Course outcomes. . “?K\ vl
\\ /> A
£ Module — 1 AN M| L C
1 | a. | With a neat labelled dzagram explain the structure of furgctmns and an animal | 10 | L1 | CO2
cell, A Y
b. | List the d1fferences he‘t@een Prokaryotic and Eukaryotlc cells. 10 | L1 | CO2
¢ *'f OR & \\;"
2 | a. | What are stem“cgﬂs’? Explain the applications of stem cells in treating real | 10 | L1 | CO2
time health iésiies! &
b. DISCUSS the | propemes and functions of” Enzymes 10 | L1 | CO2
. ModuleZ 2 N
3 | a. | Explain the properties of cellulose? What are. thef teps to the design | 10 | L2 | CO1
cellulosed based water filter. < A N
b. | Explain the working of Glugdse:oxidase (GOy) in bloéensors AN 10 2| col
757 OR 007 S
4 | a | What are the Bioplastics?, Compare the propesties’of PHA and PLA. 10 | L1 | CO1
b. | With a neat dlagrmnfexplam the steps in preparatmn of COVID:yiccine. 10 | L1 | CO1
\\/'y Module '—/3\ o /”\ v
5 | a. | What are the apphcatmns of BEG. &= =7 ' 10 | L1 | CO1
b. | What are the Engineering solutions,for Patkinson’s d1sease? 10 | L1 | CO1
N ~“OR Y
6 | a. | Explain t‘hg gas exchange mechanigm in lungs, ) 10 | 11 | CO1
b. | Explain,the architecture of rod and cone cells. & 10 | 11 | CO1
= ¢ 3 Module—4 )
7 | a. | Whatis echolocation? -Explain SONAR. .- RN a 10 | L1 | CO2
b. | Wtite a note on importelnéé of GPS Technology in aircrafls. 10 | L1 | CO2
N7 O,Rﬁ
8 | a. | Listthe applicaﬁéfné’ of Bionic Leaf Teochnology. 10 [ L1 | CO2
b. | Discuss the d&sign-structure of bulletfrain inspired from kingfisher’s beak. 10 | L1 | CO2
Z Module - 5
9 | a. | Write short notes on : AN 10 | L1 | CO2
1) Electronic nose PN ii) Selfhealing Bio concrete
b. | Explain the different types B1oremed1at1on techniques. 10 | L1 | CO2
e OR
10 | a. | Explain the use of artificial intelligence in diagnosis of diseases. 10 | L2 | CO1
b. | Discuss the bio ~“énkineering solutions for muscular dystrophy. 10 | L2 | CO1

Lo N
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Biology for Engmeers
\ .

Max. Marks: 100

Note: 1. Answer any FIVE full questions, clzoosma ONE Jull questton ﬁ onr each module.

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

Module— 1 M| L| C
Q.1 | a. | What are Nucleic acids? Mention ifs'propérties and functions. - 10 L2 | CO1
b. | Write a short note on all the foﬁ\%és of stem cells. 10 | L2 | CO1
"OR
Q2 |a Explam the similarities and drfferences between plant and animal cell. 10| L2 | CO1
b. | Explain the properties and functmns of hormones. 10 1.2 | CO1
Ay Module-2 .
Q.3 | a. | Explain the apphcat;on of carbohydrates as -cellulose based water filters, | 10 | L2 | CO2
mention its advantages
b. | Write short'note:on Meat analogue and Plant protein as food. 10| 1.2 | CO2
OR_
Q4 | a. | Explaifithe DNA vaccine for rabjes: - 10 | L2 | CO2
b. | Write short note on PLA as biop]iastic. 10 | L2 | CO1
. > Module — 3
Q.5 | a. | Explain eye as a camera "S‘;ysfem. 10 L3 | CO2
b. | Describe the ar ch1tqcture of Lungs and gas exchange mechanism. 10| L2 | CO2
- OR: N -
Q.6 | a. | Explain the szney as filtration systém. 10| L3 | CO2
b. | Write a sho_rt mte on Chronic Obstructlve Pu]monary Dlseabe (COPD). 10| L2 | CO2
A N .
=3 e Module 4
Q.7 |a.; Write a’short note on: - n 10| L1 | CO3
(1)\]3@&15 Leafeffect (11)’ Shark skin
b. |“Ilustrate the HBO’S and PFC $ as human blood substituents. 10| L3 | CO3
\ ) OR
Q.8 | a. | Write a short note on’t 10! L1 | CO3
(i) Photovoltaic éells (11) Bionic leaf
b. | Describe the't engmeermg applicatioxié of GPS and Velcro technology. 10| L3 | CO3
2~ Module - 5
Q.9 |a.| Analyze the bio- engmeé; mg solutions for muscular dystrophy and | 10 | L4 | CO4
OSteOporosis. -
b. | Write a short note on self healing bio-concrete. 10 | L2 | CO4
RN OR
Q.10 | a. | Bxamine the bioimaging and artiﬁoia[ intelligence for disease diagnosis. 10 | L4 | CO4
b. | Explain th&p;:ocess of biomining via mictobial surface adsorption. 10| L2 | CO4
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