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Fourth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026

Time: 3 hrs.

Analysis and Design of Algorithms

Max, Marks: 100

Note: 1. Answer any FIVE full questions, dwoa*mg ONE Jull question ﬁom each module.

2. M : Marks , L: Bloom’s level , C: Com‘se ourtcomes.

(e
ModuIe 1 i M| L C
Q.1 | a. | Define algorithm with the help of flow chart, explain the vauous stages of | 10 | L2 | CO1
algorithm’s design and analysis process.
b. | Compare the crder of 1/2?':'11 (n—l) and n”, 4 | L3 |CO1
e. | List and explain asymptotic notations used to compaxe the orders of growth [ 6 | L3 | CO1
of an algorithm, Wlth ah example each. 1
o & gk
S0 OR
Q2 ja Gwe the! genmal plan for aualyzmg the time efficiency of recursive | 10 | 1.2 | CO1
aigorlthm show that efficiency of towel of Hanoi is exponenual
b. | Prove that if ti(n) < O(gl(n)) and to(n) € O(gg(n)), then ti{n) + tv(n) el|4 | L3|CO1
0{max gi(n), g2(n)}. “ :
e. | Solve the following 1'ecu/1'rénce x(n) = x(n —,.jl"j + SHfor n>1,x(1)=0 6 |L3|CO1
T Module— 2. '
Q.3 | a. | Define Divide and Conqucr Desigit an aigorlthm for merge smt and sort | 10 | L3 | CO2
the hist “EXAMPLE” in alphabetical ‘order using merge sort
b. | Design an: algorlthm for qulck so:rt Sort the list 65, 70 75 80, 85, 60, 55,10 { L3 | CO2
50, 45. Also derive the worst case complexity of qmck sort.
‘ I P o OR b“ut"“;
Q4 |a Define decrease and conquel technique. What are the three major variations | 10 | L3 | CO2
of decrease and conquel technique? Obtdin the topological ordering for the
following grapi:t> Uémg source removal ‘method.
\lf
)
) Fig.Q.4(a)
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Design an a]gonthm to sort N number of elements using.. 1nsei110n sort.
Illustrate the tracing of insertion sort algorithm for the foﬂowmg set of
numbers 25, 10, 72, 18, 40, 11, 64, 58, 32, 9. o T

. &
NN

e

10

L3

CO2

Module—3 < 7

Q.5

What is heap? Design an algorithm to construet a heap for the elements of
the given array by bottom up approach,. Show heap construction of ‘the
given list 2, 9, 7, 6, 5, 8 by successive 1nsert19n using bottom up proccdurc

10

L2

co3

What is AVL tree? Explain the four types of rotations used to, construct the
AVL tree. Construct AVL tree for the set 5, 6, 8, 3, 2, 4 7 by successive
insertion. :

10

L3

CO3

OR

Q.6

Apply Horse Pool’s. algorithm to search for the paftern DEMOCRATIC
from the text INDIA IS A DEMOCRATIC COUNTRY. Explain its
working along with,a neat shift table and algonthm to find the pattern
string. o

10

L3

cO3

Design an algorithim for comparision countlng sort. Apply the same to soit
the list 62, 31, 84,96, 19,47. . "

10

L3

CcOo3

‘Module — 4

Q.7

Apply Kruskal’s algorithm to find minimum cost spanmng tree to the graph
shown below source =a ; o Y

FgQ7@

10

L3

CO4

Explain the Warshall’s algorithm tq'\ﬁ_ﬁd the transitive closure of a directed

graph. Apply it to the following graph.

9

Fig.Q.7(b)

10

L3

CO4
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OR
Q.8 Construct a minimum cost spanning iree using pnms algorlthln for the [ 10 | L3 | CO4
following graph source = ‘a’.
Fig. Q 8(a)
What is Hufﬁnan Tiee') Explain the aIgorlthm to construct the Huffman | 10 | L3 | CO4
tree. Consn uct ’the Huffman tree for the followmg data:
% 7 | Character | A[:B{C[DI -
Probability { 035 0.1 {0.2[0.210.15
: Module ~ 5 N
Q.9 Using Branch and Bound technique solve the below instance of knapsack | 10 | L3 | CO6
problem. % :
4o | Ttem | Weight Vaiue o
fon 1 2, |0 12 ’
2 | By 10 Capacity=5
3 "".{ ?‘3 20 '{ .,
4 .l 2 5
Define Backtrackmg Apply backtrackmg o solVe the instance of the sum | 10 | L3 | CO6
of subset problem s —/{3 5 6,7} andd = 15
OR
Q.10 Explain the concept of P, NP, NP'—complete and NP-Hard problem. 10| L2 | CO5
What are Deolsmn Trees?: Exp]am with example, how decision trees are [ 10 | L2 | CO6

used in sorting a]gorlthms

j dod %ok
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Fourth Semester B.E./B.Tech. Degree Examix_iléﬁbﬁ, Dec.2025/Jan.2026

Microcontrollers.’

Time: 3 hrs. f;:'-f“

' Note: 1. Answer any FIVE full questions, choovmg ONE Sfull guestion ﬁ 0N each module,
2. M : Marks , L: Bloont’s level, C: Course oufcomes.

Max. Marks:

100

Module 1 M| L

C
Q.1 | a. | Mention the difference between : * i S 8 |L2|CO1
1) Microprocessor and Mlcmcontxoller s
ity CISC and RISC archltectu;r;;g ’
b. | With a neat diagram, expl%‘liﬁ ARM core dataflow modeli 6 | L2 |CO1
¢. | With a neat d1ag1 any; explam embedded system harciwa1e 6 | L2 | CO1
e OR L 7 ‘\‘/,‘”’
Q.2 | a. | Explain the YaHOLIS modes of operatlon of ARM processor and banked | 8 | L2 | CO1
Ieglsters.lz’ o .
b. | What is a- plpehne‘? With neat dlagram explain the various blocks ina| 6 | L2 |CO1
3-stage pipeline of ARM processor orgamzatlon T
. . “ /. ',‘-:'\ ¢ . -
c. | Discuss the various ﬁeldg,.;ih‘CP SR with neat ske_t:_c'h'.';- 6 | 12| CO1
- Module — B et
Q.3 : a. | With example llluSt:ratc how following, 1nstruct10ns work., - 8 | L3 |CO2
) MLA i) MUL, iii) SMLAL
b. | Explain Smgle regrster foad stqre addressmg mode .Syntax, table index | 8 | L2 | CO2
mode Wlth an ‘example. -2 :
c. Ex_plam Barre! shifter Qperahon in ARM processcn with neat diagram. | 4 | L2 | CO2
Ifts =5, 17 = 8 using the fol]owmg mstruct10ns write values of 15, r;after
"executlon of MOV I ; r5, LSL #2.
N OR:
Q.4 |a.| Along w1th/su1table examples desm ibe various logical and comparison | 8 | L2 | CO2
instructions. >
b. | Discuss the Branch instrqqﬁons" and SWAP instructions with example. 8 [L2|CO2
¢. | Explain briefly co-processor instructions of ARM processor. 4 |12 | CO2
o Module — 3 .
Q.5 | a. ! Explain basxc C—Data types with examplc codes, 10| L2 | CO3
b. | Discuss ,hgngeglsters arc allocated tp optimize the program. 10 ] L2 | CO3
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OR =
Q.6 Explain C looping structures with example codes. 10| L2 | CO3
Explain function calls and pointer Aliasing with exa_m?ig}jéodes. 10| L2 | CO3
Module — 4
Q.7 With a neat sketch, explain exceptions and associated modes. 10| L2 | CO4
With the help of vector table, explam processm modes. Also menuon ’rhe 10 | L2 | CO4
exception priority levels. :
- \OR s
Q.8 Explain interrupt latency, IRQ and FIQ exceptions in de’taﬁ with neat | 10 | L2 | CO4
sketches. o =
Explain Firmware and bootloader with sand stone. example explain detail | 10 | L2 | CO4
directory layout.
Module—5 -
Q.9 With neat diagram, explain the lelatlonshlp of cache between processor | 8 | L2 | CO5
core and main. memory. 5
With neat sketch, explain set assog;{‘é_&_iifély. 8 | L2 | CO5
. | Explain logica! and physical c.a,chwe with neat diagram, ;™ SNy | 4| L2 CO5
OR IR i
Q.10 Briefly, explain cache policies. o 8 | L2 | CO5
Explain dircct mapped Gache and thrashmg:. ’ 8§ | L2 | COS
4 112 | CO5

Write short note on co-processor.15,

VR R R R

202




USN ‘ e % BCS402

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

Mlcrocontrollers
Time: 3hrs L ? Max Marks:100

Note L. Answer any FIVE full questions, cltaﬂsmg ONE full questioi ﬁ o each module.
2. M : Marks , L: Bloom’s level , G* Cam Se QUICOmes.

s

Moo= M]|L]C
1 | a. | Differentiate between RISC and CISC Processors. 4 | L2 |CO1
b. | Explain ARM core data ﬂo’\;f inodel with neat d1agram 8§ |L2 | CO1
c. | Explain different procesgormodes provided by ARM7 8 | L2 | CO1
,,\\ & V OR P
2 | a. | Explain the afcmtecmle of a typical. embedded device based in ARM core, | 8 | L2 | CO1
with a nea@:ﬁﬁgrgm o
b. Explam:»the various fields in the éurrent program status: reglster with a neat | 6 | L2 | CO1
layout. o ;.

c. | What is pipeline in ARMZ.Explain |the differont] i]ﬁéline stages of\:ARM9 6 | L2 |CO1
LN | nt-p 0

ProCessor, | Sl

. 1 2
«x\\ Module —

3 | a. | Discuss the loadsstore instruction w1th"respect to, = 8 | L2 |COz

(i) Smg}e Register Transfer “‘

e o

(11) {Multlple Register "Eransfel

,{Q\\ i /a
AT N b .
b. Ex@m different anthmetm/jnstruct:ons in ARM processor with an example, 8 | L2 CO2
AT

c. |‘BRplain the mult1p1y\mshuct10ns of ARM processor 4 | L2 CO2

fand v ~

£ ¥ Z2OR

i \\:};‘5‘;{ @R

4 | a. | Write a ALP to find the Sum..of first 10 integer numbers. 6 L3 |CO2

b. | Explain the ARM smgie-Rengter and Multiple-Register load-store addressing | 8 | L2 | CO2

gy

modes with example &

¢. | Explain the dIffer nt Pranch mstructions of ARM processor, 6 | L2 | CO2
= - lof2
- &
£ |
)
‘ &
&
oy
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Meodule -3

5 Write a program in C for ARM microcontroller to fi nd faof” nal of a number. 6 |L3|CO3
Explain why we should avoid wsing char data ty”i)e for local variables, with | 8 | L3 | CO3
suitable example. \

List and explain different portability issue“:,ks\.-\ii : | ‘5“5:;:3 6 | L2|CO3
0‘1/17 ] o 2y

6 Discuss how registers are aﬂocatedrto optumze the program. D i L3 | CO3
Explain the concept of Loop unmihng with suitable exmnple»“:\\/ : L3 | CO3
Explain four register rule used i ﬁmctlon calls and also explaln the benefits of L3 | CO3
using a structure poiuter. in code taking a suitable exam\e

Module — 4 -

7 With a neat chagram explam ARM processor eXceptlons and modes. 10 | L2 | CO4

Explain ass1gmng interrupts and mterrupt latency 10 { L2 | CO4
OR I
e

8 Briefly explam what happens when an IRQ and ¥IQ excej)tmn is raised, with { 10 | L2 | CO4
an ARM processor. o R ~< ‘\*\f ‘>/“ A
Explain firmware execution ﬂow and explam Red‘Hat Red Boot. PN 10 [ L2 | CO4

) Module -5, " @

9 Explain tho basic archltec‘rure of cache merf;;rir /Q\\, 10 | L2 [ COS
Explamn how mam Taemory maps to a cache MIETIOTY. P ) 5 | L2 | COS
Explain the basm operation of a cache controllel 5 | L2 | COS

OR 2 ‘

10 Briefly explain Cache: hne replacement poll(;;;:s 8 | L2|CO5
Explain briefly the- allocatlon pohcy on a: Cache Miss. 6 | L2 jCO5
Explain the followmg s 6 | L2 |CO5

(1) Wr;t,e Buffers
(ii) Measuring Cache"éfﬁciency
(iff) ~ Write policy - h

LI
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Fourth Semester B.E./B.Tech. Degree Exammatmn, Dec.2025/Jan.2026

Mlcrocontrollers ?
Time: 3 hrs. Cog Max. Marks: 100
Note: 1. Answer any FIVE full questions, choowng ONE Sl guestion ﬁ o each module.
2. M : Marks , L: Bloom’s level, C: Course outconies.
Module—-l M L C
Q.1 | a. | Mention the difference between : © ! 8 L2 ]| Col
1) Microprocessor and chrocont_xo]lcr
" 1) CISC and RISC archltectures
b. | With & neat diagram, exp\\am .ARM. core dataflow model. 6 L2 | COl
c. | With a neat diagram;‘jg_;cpla.i‘n embedded system hardware. 6 | L2 | COl
o OR .
Q.2 | a. | Explain the/: Vanous modes of ope1at10n of" ARM processor and banked | 8 | L2 | CO1
reg1sters
b. | What is a- plpelme'? With neat dlagram explain the vartous blocks ina| 6 | L2 | CO1
3-stage pipeline of ARM. processm organization. . ©
¢. | Discuss the various ﬁeldfs:mCPSR with neat sketch.;* ) 6 | L2 | CO1
. Module -2
Q.3 | a. | With example ﬂlus’ti'ate how following 111strlict10ns work. 8 |L3|CO2
D MLA i) MU, iii) SMLAL — w),UMULL
P
b. | Explain Single register load store addressmg mode syntax table index | 8 | L2 | CO2
mode Wlth an’example N o
¢. | Explain Barrel shifter opelatlon in ARM processor with peat diagram. | 4 | L2 | CO2
Ifrs=5,r;=8 using the following instructions; write values of 15, 17 after
'-'exfecunon of MOV‘; *rs,“LSL#z T
\(Lc OR
Q.4 | a. | Along with, smtable examples describe various logical and comparison | 8 | L2 | CO2
instructions.” >
b. | Discuss the Branch illstrqcﬁioné' and SWAP instructions with example. 8 | L2]CO2
¢. | Explain briefly co-processor instructions of ARM processor. 4 | L2 | CO2
N Module — 3
Q.5 |a. | Explain basw C—Data types with example codes. 10| L2 | CO3
b. | Discuss ,hpwéReglsters are allocated to optimize the program. 10 L2 | CO3

}1 of 2
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Q.6 Explain C looping structures with example codes. 10| L2 | CO3

Explain function calls and pointer Aliasing with example codes. 10| L2 | CO3
Module — 4 :

Q.7 With a neat sketch, explain exceptions and as%ocia“téd modes. 10 | 1.2 | CO4
With the help of vector table, explam processor modes. Also mentmn the 10| L2 | CO4
exception priority levels. ( -

R T

Q.8 Explain interrupt latency, IRQ “and FIQ exceptions in ‘detail with neat | 10 | L2 | CO4
sketches. ny R o
Explain Firmware and bootlbader, with sand stone 'f;};af;}ple, explain detail | 10 | L2 | CO4
directory layout.

: Module — 5.

Q.9 With neat dtagram explain the relatlonshlp of cache between processor | 8 | L2 | CO5
core and main memory. o
With neat sketeh, explain set asso&ci'é‘t_ﬁély. 8 | L2 | CO5
Explain logical and physical c\ach‘e with neat diagraﬁ.;} 4 | L2 | CO5

- OR

Q.10 Briefly, explain cache policies. PV o ¥ 8 | L2 | CO5
Explain dircct mapped cache and thrashing,” T 8 | L2 | CO5
Write short note on co-processor‘;1¢§t; 4 | L2:CO5

2of2
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Fourth Semester B.E./B.Tech. Degree Examinéﬁbﬁ, Dec.2025/Jan.2026

Time: 3 hrs.

Artificial Intelligence

Max. Marks: 100

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

2. M : Marks, L: Bloont’s level , C: Com‘se otttcomes.

Module ~1 M| L C
Q.1 | a. | Define Al Explain the foundation of Al in detail. 10| L2 | CO1
b. | Explain the historical development of Al highlighting key m1lest0nes and | 10 | L2 | CO1
breakthroughs.
OR )
Q.2 | a. | Briefly explain the propertics of Task Environment. .. 1012 | CO1
b. | Explain the following with respect to structure agents:- 10112 CO1
(i) Simplex reﬂex A _(ii) Model based reflex (i) Utility based
LoE Module - 2.
Q.3 | a. | Discuss how problem solving agents interact with their environments. 10 | L2 | CO2
b. | Explain the principles of breadth-first search as a problem solving strategy | 10 | L2 | CO2
with an example. .
- OR
Q.4 | a. | Discuss the different solutions and metrics for searching. 10 | 12 | CO2
b. | Explain Goal Formulation and Problem Formulation with examples. 10| 12 | CO2
_ Module — 3 .
Q.5 | a.: Define informed search strategics inthe context of AL Difference betWeen‘ 10 | L2 {€CO3
Informed and Uninformed search strate gies,
b. | Explain A" algorithm. Give one example where A is su1table i8 sultable to | 10 L2 | CO3
apply.
OR
Q.6 | a. | Describe the principles of greedy best first search as an informed search | 10 | 1.2 | CO3
strategy. How does it make use of heuristic mformatlon'?
b. | Explain the following with examples: 10| 1.2 | CO3
(1) Logical Equivalence (i) Inference Rules  (iii) Horn Clanses
Meodule — 4
Q.7 |a Prowde examples of how inference can be applied to draw conclusions ina | 10 | 1.2 | CO4
‘given knowledge base represenied FOL.
b. | Explain the propositional syntax and semantics of First Order Logic (FOL). | 10 | L2 | CO4
S OR
Q.8 | a. | Describe the principles of forward chaining in FOL. Provide examples to | 10 | L2 | CO4
illustrate how forward chaining works in practice.
b. | Outline the process of backward chaining in FOL. Provide examples to | 10 | L2 | CO4
illustrate how forward chaining works in practice,
Module — 5
Q.9 | a. | Explain the inference using full joint distribution, 10 | L2 | CO5
b. | Explain Baye’s rule and its use in detail. 10 | L2 | CO5
OR
Q.10 | a. | Define Expert Systems, Explain the components of Expert System with a | 10 | L2 | CO5
neat diagram. Also list its capabilities and incapabilities.
b. | Explain: (i) Knowledge Shell (i) Knowledge Acquisition. 101 L2 | CO5
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