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nfrthrao Dekhp ande Institute of Technology, Haliy4

18CS32

Time: 3 hrs.

Third Semester B.E. Degree Examination, July/August 2022

Data Structures and Applications
. Max. Marks: 100

Note: Answer any FIVE full questions, choosmg' ONE full question ﬁom each module.

1 a.
b.

5 a.
b.
C.
6 a

Module-T
Define data structures. Explain the classification of data structures w1th examples (06 Marks)
Explain the dynamic memory allocatlon functions supported by ‘C’ with syntax and
examples. z - (06 Marks)
Consider the pattem P = abababy, Co struct the table and th @rrespondmg labeled directed

= abaabababba. . (08 Marks)
Differentiate between‘\ uctures and unions. Show 'examples for both. (06 Marks)
Explain any four stgmg“‘handlmg functions supporte by ‘C’ with syntax and examples.

‘ % b (06 Marks)
Explain the représentatlon of linear art ywm memory. Also, consider the linear arrays
AAA (5:50)and BBB( 5:10).
) F mdxthemumber of elements in each array.
ii) S{{\pose Base (AAA) = 30

(07 Marks)

Convert the foﬂonga;;mﬁX expressmn i;_
A+(B*C- (D{%}’\ F)=G) = H.

Develop a C f;:ecurswe program fi
schematic caIl tree diagram.

(05 M arks)

fé xpression showing the sg{aci% contents 6 5o (06 Marks)
Co ﬁ%/ﬁne Ackermannfﬁi ction recurswely’-a d evaluate A(3, 0). Also, develop C code for the
same. ! & (07 Marks)
e R (04 Marks)
Develop C ﬁmctlons to implement the followmg ma smgly linked list:
i)  Delete a node from the, front ii) Concatenate two linked lists. (08 Marks)
Develop a C function t(?‘ \cid two polynomials using singly linked list. (08 Marks)
- OR
Show the dlagrammatlc linked representation for the following sparse matrix:
01 2
(04 Marks)
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Develop C functions to implement the following in a doubly linked list: :
1)  Insert a node at the front N T
11y  Delete a node from the end. e (08 Marks)
Develop C functions to implement the various operations 'queues using linked list. '

44 & (08 Marks)

Module-4

With suitable examples, define the followmg
1)  Degree of a node
i1)  Level of a binary tree
1)  Complete binary tree
tv)  Full binary tree. (06 Marks)

Construct binary search tree for th glven set of values 14, 15 3%9 7, 18, 3, 5, 16, 20.
Also, perform inorder, preorder and postorder traversals of the obtamed tree. (06 Marks)

Explain threaded binary trees and their representation w1th<@%1}eat diagram. Also, develop a
C function to do the inorde tsal of a threaded bmary:txee (08 Marks)

OR 4

Explain the array and mkedrepresentaﬂon of bmaryxtrees with suitable examples. (06 Marks)
A binary tree has 9 nodes “The inorder and preorde;; traversals yield the following sequences
of nodes: p
Inorder: EACKFHDBG
Preorder: FAEKCDHGB A
Draw the bmary tree. Also, perform the post order traversal of the obtained tree. (06 Marks)
Develop« C functions to implement the following:

i)  Search a key value in a bin,
i) - -Copying a binary tree.

(08 Marks)

:\\(3121 cency matr ix and
! . (06 Marks)

array usmg insertion sort ;11 (06 Marks)
What is hashing? Exp}amsc ; followmg ha h futictions with proper examples:
] (08 Marks)

‘Brleﬁy explain ‘Breadth-First Search (BFS) and Depth-First Search (DFS) traversal of a

graph. Also show the BFS and DFSwtraversals for the following graph in Fig.Q.10(a).

(06 Marks)
it punched as follows: 348, 143, 361, 423, 538, 128, 321, 543, 366. Apply
radix sort to sort: thém in 3 phases. (06 Marks)

What is Coihsmn‘? Explain the collision resolution techniques with proper example(s08 Marks
arks

.
A% A
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100 ms. Choose C = 0 47 uF Draw the 01rcu1t o (06 Marks)
c. Give the typical apphcat1on<of A/D and D/A convert S ‘thh a block diagram. (06 Marks)

?

a. Obtain the expressi

accurate analysi (08 Marks)
b. Design and draw‘ stable multivibrator cu‘cul usmg 555 Timer IC to generate 1 kHz square
f/cle =50 %) Assume C= O?%i% uF (06 Marks)
C. 11 (06 Marks)
a. (04 Marks)
b.
06 Marks)
C.
(10 Marks)
a. X y,z) xz+wyz+§§£+xy using

(08 Marks)
f the given fu.n,ctmn F > m(0,1,2,5,6,7), and find all minimal
(08 Marks)
(04 Marks)
o
«@‘/\\Module-s
a. Realize th gggy n function f = b c + ab+ab using only two-input NAND gates. (06 Marks)
b. Discuss different types of hazai‘ds in combinational logic circuits. (06 Marks)
¢. What is Pro grammable .ay Logic (PAL)? Show the implementation of a full adder using a
PAL. ; (08 Marks)
#%:M\ OR
a. Whatisa multlp xer? Write the logic dlagram for 8 : 1 multiplexer using 4 input AND and
OR gates. % (08 Marks)
b. Discuss the four kinds of three state buffers. (08 Marks)
C. Explam/pr\ogrammable logic array structure. (04 Marks)
&»\ 1of2
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assignment statement (06 Marks)

Derive the characteristic equation for S-R ﬂlp-ﬂop and J—K ﬂlp-ﬂop in product-of-sums
form

\.} \/

(06 Marks)

(08 Marks)

(06 Marks)
(06 Marks)
(08 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

Explain the,fworkmg of'a 3 bit shift reg1ster (06 Marks)
Dlstmguwh rmg counter and Johnson counter Also give the general form of a shift register
counter AR (06 Marks)
De81gn\3-b1t binary synchronou ‘dow (08 Marks)
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USN 18CS34
Third Semester B.E. Degree Exami nahﬁn, July/August 2022
Computer Orgamzatlon
Time: 3 hrs.
O. Note: Answer any FIVE full questions, ¢ /%osmg ONE full questionfrom each module.
=% fem— = i
g 1 a Withneat diagram, explam the i epts o . (10 Marks)
2 b. Explain: p
B (1) Processor clock |
g @) Clockrate
§ (iii) Basic perforthani
E i (10 Marks)
@
I
2 a é (10 Marks)
b. State aft xplam the possibilities of X ncodmg of machlne ns tmctlon of 32 bit word.
Aarh, _
: : (10 Marks)
, Ly
3 a ' ¢t enabling and d'é@bﬁling interrupts.
. s 7 (10 Marks)
b. (10 Marks)
/
c’& 4 y :&;\}
4 a. Explam DMA { tr fer with bus aIbL " (10 Marks)
b. ¢ (10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

s ¢ Module-4

a. Explain different typ«;s’ of number representations with example and draw the
addition/substraction log gfc umt . (10 Marks)

b. Design and explain the 4-bit carry look-ahead adder. (10 Marks)

: OR

a. Explain Booth algorithm. Perform (+13) x (~6) using Booth algorithm. (10 Marks)
b. Draw the c1rcu1t arrangement for binary division. Perform (1000) + (11) using restoring
divisions« 'S (10 Marks)

lof2




KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

10

programmed control unit.

18CS34

Module-5

With neat diagram, explain single-bus organization oficomputer and fundamental concepts.

A (10 Marks)
State the steps required in execution of Add (R3), R}, and explain the execution of branch
instruction. ‘ ‘(10 Marks)

and’ structure of micro
¢ (10 Marks)

Explain basic idea of pipe linings | (10 Marks)

Explain the information required étg\é gé&ﬁ;érate control signals

20f2
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o e

(04 Marks)

<and Implementation? With neat block diagram,

‘%ess . (10 Marks)

1l model of the d651gn P
1 the followmg

(10 Marks)

What a Object Orlented » Development? Explalﬁ the¥different stages of object oriented
j

development. (10 Marks)
Write note on the follong_
() Association End Names.
(ii) Purposes\of Model. (10 Marks)
(10 Marks) -

: 10 Marks)
Describe interaction m‘odels with example. (10 Marks)
Module-4
Describe the three different types of user testing. (10 Marks)
Explain soﬁWare reengineering process with a neat block diagram. (10 Marks)
, 1of2
@
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8 a Descrlbe the Lehman s laws of program evolution dynammm (10 Marks)

@A) Strategic options

(i)  Clusters of system. (10 Marks)
Module-5 ¥
9 a. Describe the following with respect to pro;ect plan development :
(D  Sections of project plan.
(i)  Project scheduling. (10 Marks)
b. Discuss the software review process and inspections of quality assurance. (10 Marks)

10 a. Describe the key stages m" "th process of product measurement Also briefly explain the

factors affecting software: ncmg (10 Marks)
b. Write note on the follow ng'
) Static soﬂware product metrlcs
(1) (10 Marks)

20f2
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Note: Answer any FIVE full questions, clzoos

Third Semester B.E. Degree Exammatlon J uly/August 2022

Discrete Mathematlcal Structures
; Max. Marks: 100

;g ONE full question from each module.

. ‘)?
A

the compound proposition :
(06 Marks)

(06 Marks)

(08 Marks)

Proveithe foﬂowmg logical equiy lehces using laws o
[FpAlaan)ivilaan)y (p AT

(06 Marks)

Vx q(x) — s(x)
(1v) = Vx,r(x) vs(x) A&

& (06 Marks)

(08 Marks)
o Module-2
Prove by mathemaﬁcai mduction 4n < ( - 7) for all positive integers n>6. (06 Marks)

A certain questlopypaper contains two parts A and B each containing 4 questions. How many

different Ways a‘; tudent can answer 5 questions by selecting atleast 2 questions fiom each
part? =

(06 Marks)
Determme the» coefficient of,

(i) x’y® inthe expansion of (2x —3y)". (08 Marks)
1of3
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4 a
b.
c.
5 a

Nl
<

OR

Prove by mathematical induction, 1.3+2.4+3.5 +..

_n(@+DH(2n+7)
6
Find the number of permutations of the letters of the:word MASSASAUGA. In how many
of these all four A’s are together? How many of;fhembegm with S? (06 Marks)
In how many ways can we distribute eight idéstical white balls into four distinct containers
so that, :

() no container is left empty?

g
o NS S
(i)  the fourth container has an odA ¥ umber ofballs in it? «.; ?%V (08 Marks)

.(06 Marks)

State pigeonhole principle. ABC.is"an equilateral triang] %Whose sides are of length 1 cm
each. If we select 5 points msxde the triangle, prove that’ itleast two of these points are such
¢

that the distance betweeinwt;h’em is less than %cm. (08 Marks)

If A=A, UA, UA, where A, ={1,2}, Ay = {2/3,4} and A; = {5}, define a relation R on
A by xRy if x and y are in the same subset Al for 1<1<3. Is R an equivalence relation.

(06 Marks)
Let f,g:R —>R Where fix) = ax+b;;q _\;pd gx)=1-x+x*. If (gof)(x)=9%x>—-9x+3

determme a, b R (06 Marks)

Prove that if f:A— B g: B—->C are mvertible functlcms then gof:A — C in invertible

(06 Marks)

and (gof)' =f"og™ A
nin F ig. Q6 (b).

For A={a,b,c,d, e} the Hésse diagram for the

(1) Determine the relatlon matrix forl

(i1) G 1 (06 Marks)
If R isan equivalence: relatlon on a set A« ancivx y € A then prove

(1) xelx] ’

(11) xRy if and only 1f [

(iil) 1f [ Jn[y]= ¢ thenfx] = [y} (08 Marks)

¢ :
Lo Module-4
Find the number of permutations of a, b, ¢ ...... X, ¥, z in which none of the patterns spin,
game, path or net occqrs; (08 Marks)
For the positive integers 1, 2, 3, .....n there are 11660 derangements where 1, 2, 3, 4 and 5
appear in the first'five positions. What is the value of n? (06 Marks)
Solve the recurrence relation a, +a,_ —6a,, =0 where n>2 and a,=-1, a, =8§.
. (06 Marks)
%&
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OR e
a. Determine the number of mtegers between 1 and 300 (m uswe) which are, (i) divisible by
h; (06 Marks)
b.
board using expansion formula.
c. The number of bacteria in a culture is 1000 (
a.

(06 Marks)
b. Merge sort the list,
-1,7,4,11,5, -8, 15, -

¢. Define isomorphism ofit¥
isomorphic or not.

(06 Marks)

NCHEPS
Fig- Q9 (c) - i
R (08 Marks)

b m F1g Q10 (a). How many paths are there in G from

a.
atoh? How many of these paths havelength 5?7 ¢ (06 Marks)

Flg Q10 (a)

=[E|+1 (06 Marks)
c. Construct an optimal preﬁx code for the symbols a, 0, q, u, y, z that occur with frequencies
20,28,4,17,12,7 resp\‘ ly. (08 Marks)

H ok ok ok %
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¢~ Module-1
1
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a. Give the definition of an Algomthm and also discuss the charactenstlcs of an Algorithm.

¥ (05 Marks)

b. Define Space Complexity a Ime Complexity of an gonthm and compute the time
complexity of Fibbonocci Numbers algorithm. & (05 Marks)

c. What are the various basic Asymptotlc efficiency ’I"“Sses? Explain Big— O , Big-Q ,
Big - 0 notations with' amples (10 Marks)

a. Give the Mathe* 390a1 Analysis of Non re¢ urswe Matrix Multiplication Algorithm.
& X (05 Marks)
b. Give the fgeneral plan for analyzing T 'e efficiency of Recursive algorithms and also
Analyze. the Tower of Hanoi Recur '\(e algorlthm (10 Marks)
ion th

probiein types.
/7

a. Give the Recursive algorithm to find max1mum, and minimumcele; ent from the list and
apply the algorﬂ:hm to ﬁnd maximum and mm1mum to the list

) ){* o (10 Marks)
b. e-characters VITUBELAGAVI.
, (10 Marks)

(10 Marks)

Module-3
a. Solve the Greedy Knapsack problem, Fig, Q5(a) of capacity 5kgs. (05 Marks)

4 Ttems 11234
Profit |5(9]|4|8
Weight [ 1[(3(2]2

1of3
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b. Find the Optimal solution for the Greedy Job sequencing prot 4 givenn=4 ,
profits [10, 30, 60 ,40] , deadlines[2,3,1, 3]. A (05 Marks)
c. Apply Prims and Kruskal’s algorithm to find the mininial ¢ost spanning tree for the graph

given in Fig. Q5(c). (10 Marks)
Fig. Q5(c)
6 a. A document contains the letters * "tﬁugh “E” with ﬁequg;gcjég is follows :
A:22, B:13, C:18, Dwl6’, E:31. Sy

Construct a Huffiman Tree and codes and

Encode : CAB, ADD, BAD’, ACE

Decode : 110011 and:1000110001. SN (10 Marks)

b. Apply Heapsort for the-list-[9,7,1,8,3,6,2,410, 5] using Bottom up approach.

o e (10 Marks)

&
&40 Module-4
7 a. Apply Floyd’s algorithm to find the all. pairs shortest path for the given adjacency matrix.

Fig. Q7(a)s,

(10 Marks)

(10 Marks)

Value ¢
$12;
1~ $.10 Capacity W=15
520 pacly
$15

8 a Construct an Opgmal Binary searghﬁat;r\_e% for the set of keys given in Fig. Q8(a). (10 Marks)
AN Keys.» |A|B|C[D

N

Probability | 0.102]0.4 103
. Fig Q8@
b. Apply Dynamic programming approach to solve the given Travelling Salesman problem.

F AN (10 Marks)
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9 a. With the help of State Space tree, solve the 4 — ‘ens problem by using Backtracking

approach. Ol e (10 Marks)
b. Color the regions in the Map given in Fig. Q9 by applying backtracking graph color
algorithm. Color=(RGB & Y) ,f (10 Marks)

Fig. Q9(b)

10 a.
(10 Marks)

(10 Marks)
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\_ (10 Marks)
emtmg systems with a neat diagram.

o (05 Marks)
C. Ster1 calls with an example of handhng a user application invoking the
' (05 Marks)
a at diagram the d1fferent states of a process and control
(05 Marks)
b. (10 Marks)

C. “r and etﬁment operatlon of system.
; (05 Marks)

Modul #

a. Qive a brief des@l;ptlon about multlth ding and explam the different multi threading
models. o A ey ~ . (05 Marks)
b. Discuss the issu&s that come Wlfhg\ (10 Marks)
c. Explam CPU%chedtlmc criteria. (05 Marks)

a. Calculate the average waitirig time and the avérage turnaround time by drawing the Gantt
p C%?;rt using FCFS SRTEZRR (q = ZmS» d priority algorithms. Lower priority number
f/’ %ﬁ‘r = ¥ ] '

&

Amval Time | Burst Time | Priority
40 0 9 3
1 4 2
2 9 1
3 5 4

(12 Marks)

b. What is critical sectign problem? What are the requirements for the solution to critical
section problem? Explam Peterson’s solution. (08 Marks)

lof2
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Module-3
What is a deadlock? What are the necessary conditions for t
How to prevent the occurrence of deadlock, explain in
Consider the following snapshot of a system:

eadlock to occur? (05 Marks)
(05 Marks)

Process | Allocation Available
A|B
Py 210
P, 311
Py 211
Ps 13
P4 1 4 L

Answer the following using Banker
1)  Isthe system in safe sta
i)  If process P> requests

OR
Explain paging hardwate wi (05 Marks)
Explain segmentation in-detail. (05 Marks)
Discuss structu;e’fdf page table with suitable diagrams. (10 Marks)
o Module-4
Describe the steps in handling page faults (06 Marks)

Consider- the page reference strings1, 0, 7, 1,0, 2, 1, 2,3,0,3,2,4,0,3,6,2, 1 fora
memory. with 3 frames. Determing the number of pag f&ﬁlts using FIFO, optimal and LRU

replacement algorithms. Wthh alco}lthm is most effi (14 Marks)
Explain the different allocatlon methods. (10 Marks)
Discuss the various dlrectory structures w1 (10 Marks)

Explain access matrix method of%\sy,stem protectlon Wﬁh domain as objects and its
implementation. . . (10 Marks)
A drive has 5000 cylinders numbered 0 to 4999. The; vdrive is currently servmg a request at
143 and:previously serviced z ~¢quest at 125. Thequeue of pending requests in FIFO order
is: 86, 1470, 913, 1774, 948,-1509, 1022, 1750, 130. Starting from current head position,
what'is the total distance travelled (in cyhnders) by disk arm to satisfy the requests using

; FCFS, SSTF, SCAN LOOK and C—LOOK algonthms (10 Marks)
) A . & OR
With a neat dlagram explain the e« mponents of a Linux system. (08 Marks)
Explain the different IPC mechamsms available in Linux. (06 Marks)
Discuss about scheduling in Lmux (06 Marks)
4 ® % ok ok ¥
20f2
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USN 18CS44
Fourth Semester B.E. Degree Examlna fion, July/August 2022
Microcontroller and Emb ’*dded Systems

Time: 3 hrs. . ; Max. Marks: 100
1 a Compare Microprocessors and:M (06 Marks)
b. Discuss the ARM design Phi phy (06 Marks)
c. With a neat diagram, exp]am/ the four main hardware components of an ARM based
embedded device. A5 (08 Marks)
P OR
2 a. Explain the AR}J Core data flow model w1th a fieat diagram. (08 Marks)
b. Draw the basm layout of a generic program(status register and briefly explain the various
< ' (06 Marks)
C. (06 Marks)
3 a (10 Marks)
b.
4 a. Write a program for forward and backward nch by considering an example. (06 Marks)
b. Explam Co~- Processor Instructlons of M processor. (06 Marks)
C. (08 Marks)
@ Module-3 e
5 What 1s(a’n‘fEmbedded System? Differentiate betwée seneral purpose computing system and
_ (06 Marks)
‘ bedded system w1th examples. (08 Marks)
. 1) Watch Dog Timer. (06 Marks)
6 a ﬁrieﬂy describei{ (08 Marks)
b.  Explain the follos
iy 12C ;B 15 % iv) 1-—Wire Interface. (12 Marks)
7 a. Whatarethe Operatlonal nd Non — Operational Quality Attributes of an Embedded system?

(10 Marks)
. Explain the different commumcatlon buses used in Automotive applications. (06 Marks)
c. Design an FSM model for Tea / Coffee vending machine. (04 Marks)

OR

1of2
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-désign. (06 Marks)

vare development with a diagram.
) (06 Marks)
With a neat block diagram, how source file to Ob] ct file translation takes place in High level
(08 Marks)

Madul* is
With a neat diagram, explain Operating System Architecture. (08 Marks)
Explain Multithreading. &Y (06 Marks)
Explain the concept of Binary (06 Marks)
OR

Explain the role of Integrated Development Env1ronment (IDE) for Embedded Software
development. (08 Marks)
Write a note on Message;passmg (08 Marks)
Explain the concept of deadlock with a neat dlagram (04 Marks)

20f2
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18CS45
USN
Fourth Semester B.E. Degree Examinatio n,kJ'uly/August 2022
Object Oriented Concepts
Time: 3 hrs. Max. Marks: 100
S Note: Answer any FIVE full questions, cho mg ONE full questzon from each module.
.8 k
g 4 Module-l
‘® 1 a Explain the concept of object o
3 (1))  Encapsulation
EE (i)  Polymorphism ¢ ;
& (iii)  Inheritance (06 Marks)
5 b. What is an inline fu;n 011‘7 What are the adva fag”és of inline functions? Write a Ct+
B (08 Marks)
= C. (06 Marks)
]
S
;ﬁ 2 a. Why fnenga functlons are required? Wnte a C++ program to illustrate the use of friend
g functm . (06 Marks)
E b. What *’?s ﬁxﬁotlon overloadmg‘? Wiite a C++ program-to.swap two integers by function
2 OVer 2. (08 Marks)
g c. Explain instance variable hldmg Explam with example how to overcome instance variable
& . hiding. %;%s (06 Marks)
El Module-2 '
5 3 a Whatare construcgz)rs “and destructors? EXplam default constructors with example. (08 Marks)
é b. TIlustrate with an gxample the order of calhng constructor and destructor. (08 Marks)
® c. Explain namespéces with example % (04 Marks)
Q
= &
& ‘ .
S 4 a Exp}aim “%hé following - Object oriented, Robust, Multi-threaded,
% Archl? Gture neutral. £, h (08 Marks)
& b. Wnté a Java program tg he sum of even numbers using for each version of for loop and
i P 1;?; the result. : § (06 Marks)
ts f‘f} lai (06 Marks)
g - |
'S
5 5 a 5 s Wit (06 Marks)
5‘ b. Write a Ja\%program to unpie t stack of integers. Provide constructors and methods to
o push an element, POP an flement and display the contents of the stack. (14 Marks)
OR
6 a. Explain multilevel mhg,ntance with an example. (06 Marks)
b. Explain excepnomhandlmg mechanism provided in Java. Give syntax. Write a Java program
to demonstrate éx‘t:epmon handling construct. (08 Marks)
c. Write a Java program to create user defined exception and demonstrate its use. (06 Marks)

1of2
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b.

10 a.

o e

Module-4
Explain the steps to create a package in Java with an examp (08 Marks)
Explain interfaces in Java with example. (06 Marks)
Can interfaces be inherited? Justify with an example. : (06 Marks)

OR
Explam the following methods of Thread cla getName (), getPrlorIty (), isAlive (),
join (). : (08 Marks)
Write a Java program to illustrate threat (06 Marks)
(06 Marks)

‘ kleoatlon event model used to

(07 Marks)
(07 Marks)
(06 Marks)
Explain the following with examples :
(i) JLabel .~ (i) JTextField (04 Marks)
Write a Java program to create a button on clicking which displays “Welcome to VTU”.
(06 Marks)
Write a Java program to create a’ ,bIe with column hegdn;g as FirstName, LastName, Age.
Insert at least 3 records in the tablé and display. e . (10 Marks)

sk koK sk
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USN 18CS46
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questiol
1 a
b.

mesh topology. HOW mafﬁj duplex links are needéd‘" f—Iow many ports are needed for each

device? # (08 Marks)

c. Explain Half Dy “le§( and Full Duplex with res""ect to data communication. (04 Marks)
A

a. With neaiw diagram, explain TCP/IP protocol sulte of computcn networks. (08 Marks)

b. Defing Airansmlsswn unpalrments

a. With neat diagram, explam the most common technique to change analog signal to digital

SIgnai (12 Marks)
b. (06 Marks)
c.
a.

(10 Marks)
| CL (06 Marks)

«%blt rate of 8000 bps and baud rate of 1000 baud. How many data

kby each signal element? How many Mgnal elements do we need?

(04 Marks)

a. What is cm:int switching? Enumerate the characteristics of circuit switching. Analyze the

three stages of circuit sw1tchm;c (10 Marks)
b. What is multiplexing? Expl ain wavelength division multiplexing. (05 Marks)
c. Given data word 1010011131 and devisor 10111. Show the generation of CRC codeword at
the sender site. (05 Marks)
OR ‘
a. Whatis %prea%spectmm? Explain FHSS and DHSS. (10 Marks)
b. Analyze how message can be transferred from one system to another using datagram
neﬁvo;gl&” lcalculate the delay in the network. (05 Marks)
& lof2
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¢. Assume a packet is made any of four 16 bits wof: s, (A66F)15, (726F)16, (757A)1s and
(616E)6. Find the sender site checksum using tradlthp -checksum algorithm. (05 Marks)

7 a (06 Marks)
b. (08 Marks)
C. (06 Marks)
8 a . (08 Marks)

Mention different controlled access nlethods Explain token passmg method (06 Marks)

c. Explain class full addressmo of‘lPV4 (06 Marks)
Module-5

9 a. Explain the operation of Cellular Telephony. (08 Marks)
. Explain Bluetooth-Architecture. - (05 Marks)

¢. Explain the dlfferent types of addressing mechani (07 Marks)

S ¢

10 a. (10 Marks)
b. (05 Marks)

C. (05 Marks)
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USN

18MAT31

Time:

[y
o

Third Semester B.E. Degree Examination, Feb./Mar. 2022
Transform Calculus, Fourier Series and Numerical

Techniques

3 hrs. Max. Marks: 100

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

L Module-1
Evaluate (i) L{c—oszt—;i‘fﬁ} (i) L(® e * sin2t) (06 Marks)

t, {Oxt<a
2a— t‘,v: ast<2a

If f{t)= { } , f(t+2a)=f(t) then show that L(f(t)) = —lz—tanh[a—;)
S

& (07 Marks)
Solve by using Laplace Transforms

2 ¥ %3
3—t2}i+4 %+ dy=e"',y(0)=0, | y"‘(O)' =0 (07 Marks)
OR
Evaluate L —@«——-— - ' (06 Marks)
(s+1D°(s+2) |
Find L"‘(P——S——Z—}z—] by using convolution theorem. (07 Marks)
s“+a’

sint, 0<t<m
Express f(t) =d{sin2t, m<t<2n
L0 [sin3t,  tz2m

in terms of unit step funct‘i‘ogaana hence find its Laplace Transform. (07 Marks)
Module-2
- Obtain fourier serigs for the function f(x) =[x | in (-, ) (06 Marks)

Expand f(x) = —(2:4}(—) as a Fourier series in the interval (0, 21t) and hence deduce that

o 1 1 +l 1

12 1 2273 &
Express y as a Fourier series-upto the second harmonic given :

x: | 0 | 60 [120] 180 | 240 | 300
1y 4 3 2 4 5 6

bl e inas (07 Marks)

(07 Marks)

OR
Find the Half-Range sine series of nx — x* in the interval (0, m) (06 Marks)
Obtain fourier expansion of the function f(x) = 2x — x* in the interval (0, 3). (07 Marks)
| of 3
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Obtain the Fourier expansion of y upto the first harmonic given :
X 0 1 2 3 Fud 5
y 9 |18 | 24 | 28 26 20
: (07 Marks)
Module-3
1, ' X 1< a I, W . . 3
If fix) = 0. |x| ,  find the Fourier transform of f(x)#and hence find the
, |x[>a
value of j SIX dx : (06 Marks)
. X S
Find the infinite Fourier cosine transform of ¢ **. (07 Marks)
Solve using z-transform yu.2 — 4y, =0 given thatyg=0,y, =2 (07 Marks)
OR
Find the fourier sine transform of f(x) = e '*! and
hence evaluate jx ek n3X dx ; m>0. , (06 Marks)
o 1+x°
Obtain the z-transform of cos nO and sin no. (07 Marks)
Find the inverse z-transform of
4z —2z
- > (07 Marks)
z' -5z +8z-4
Solve gl =x"+y, y(1)=1 using Taylor’s series method considering up to fourth degree
" i >
terms and find y(1.1). ; (06 Marks)
dy , . ¥

Given e 3x+—2—, y(0) = 1 compute y(0.2) by taking h = 0.2 using Runge — Kutta
method of fourth order. (07 Marks)
If %: 2¢ —y, y(0)=2, y0.1) = 2.010, y(0.2) = 2.040 and y(0.3) = 2.090, find y(0.4)
correct to 4 decimal places using Adams-Bashforth method. (07 Marks)
OR
Use fourth order Runge-Kutta method, to find y(0.8) with h = 0.4, given j—i:ﬁ ,
y(0.4)=041 (06 Marks)
Use modified Euler’s method to compute y(20.2) and y(20.4) given that 3—1 = loglo[—)}%) with

y(20)=5 Takingh=0.2. (07 Marks)

) d )
Apply Milne’s predictor-corrector formulae to compute y(2.0) given d_y — 5% with
X

X 0.0 0.5 1.0 1.5
y 2.000 2.6360 3.5950 4.9680

(07 Marks)

20f3
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Module-5
9 a. Using Runge-Kutta method, solve

2 2
j—};:x(%) —y* , for x = 0.2, correct to four decimal places, using initial conditions
X X
yO)=1,y(0)=0 (07 Marks)
. , S v, of df of
b. Dernve Euler’s equation in the standard form viz, | e =) (07 Marks)
; oy dx\ody
C. Find the extremal of the functional f_'f(y2 +y' 2+ 2ye*)dx (06 Marks)

OR

) 2
. SIpp . M, d s 59, o
10 a. Given the differential equation 2% =4x + EZ and the following table of initial values:
A, < X~ X

| x | o 1.2 1.3

y 2 22156 2.4649 2.7514

P y’ 2 23178 2.6725 2.0657
Compute y(1.4) by applying Milne’s Predictor-corrector formula. (07 Marks)

b. Prove that geodesics of a plane surface are straight lines. (07 Marks)

: I
C. On what curves can the functional j(y’ “+12xy)dx with y(0) = 0, y(1) = | can be
_ 0 .
extremized? _ (06 Marks)

¥ %k sk ok %
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USN ‘ | 18MATDIP31
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Additional Mathematics ~ 1
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full questior from each module.
Module-1
8 . . ‘ (2-3i)2+ 1)
g 1 a  Find the modulus and amplitude of the complex number: 1;«)( A ! ]-L. (07 Marks)
= l
; b. Prove that (]JFCOSG s 1 s%n 2 =cosnB+1sinnb) . (06 Marks)
2 l+cosO—1sinH
g ¢. Show that the vectors a)—2b)+ 3¢, “2a+3b-d4¢. - h42¢ are coplanar. (07 Marks)
- OR
2

Given @ =2i+2j-k. b=6i-3j+2k . Find: i) a-b i) axb i) [axb|. (07 Marks)

[\°)
5}

b. Determine the value of A, so that @ =2+ hj—k,and b=47-2) 2k.arc perpendicular.

(06 Marks)
c. Express I —i/3 in the polar form and hence find its modulus and amplitude. (07 Marks)
Module-2

. . S x7y
3 a. Using Euler’s theorem, prove that xu, +yu, =-3cotu where u - s L'-—-]. (07 Marks)

: X +y

., —
. - : T X N X

b. Using Maclaurin’s series, prove that JI+sin2x = 1+x- —- F v : (06 Marks)

2003 24

Alu, v, w) , ,
U, v W at the pomt (1. - 1,0). (07 Marks)

)
c. Ifu=x+3y.v=4xlyz, w= 27— xy, cvaluate

1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

C(X.y.7)
OR
4 a. Obtain Maclaurin’s series expansion for the function ¢* upto x " (07 Marks)
x4y Au cu
b. Ifu=sin'|- y prove that X —+y--=2tanu. (06 Marks)
X+y % cy
Xy z cu Au  Cu
c. Hu=fl—,=~,—| . provethat x—+y— +z— =0, (07 Marks)
y 7 X GX dy 07
“ Module-3
5 a. A particle moves along the curve x = (I - '),y (I 1 )./ - (2t 5)determine its velocity
and accelcration at t = | sec. (07 Marks)

[mportant Note :

b If F=2x7i-3yzj+xz° k.and ¢=27-x'y. find F-(V) and Fr (V) at (1.—1, 1).
(06 Marks)

. \) . ’. A .
Find the constants a, b, ¢ so that f =(x+2v=+az)ii (bx 3y 7)1+ (4x +cy+2z)kis
irrotational. (07 Marks)
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OR

6 a. Find the dircctional derivate of ¢ = x7yz + 4xz” at (1-2~1) along & =2i—j—2k (07 Marks)

b. Findcurl I' uiven that f = xyz i+ xy'zj+x"yzk . (06 Marks)
C. i f=xi-v j+zkand g - yzi+zxj+xyk . Show that f'x €is a solenoidal vector.
(07 Marks)
Module-4

7 a. Obtain the reduction formula. 1, = J.cos“ xdx , where n is a positive integer. (07 Marks)

|
b. lbvaluate ' . wydydy (06 Marks)

l . .
C. Lvaluate [ } J (x+v-z)dxdydz. (07 Marks)
OR
8 a Fvaluate: i‘\m (3xdx . (07 Marks)
b. Evaluate ‘ sinTacos' xdx. (06 Marks)
c. Lvaluate J' | J xyz dxdydz. (07 Marks)
Module-5
9 a. Solve:(Cx+y - Lhdxt o 2y+1)dy=0. (07 Marks)
Solve i (4xy - 3y x)dx t (x7+ 2xy)dy = 0. (06 Marks)
c. Solve:y(2xv - ¢')dx - dy=0. (07 Marks)
_ ‘ ~ OR

10 a. Solve:(5x' - Ixy  2xy )dx +(2xy  3x7y  Sy)dy=0. (07 Marks)
b. Solve:y(2xv - Ixdx  xdy 0. (06 Marks)

R Iy
c. Solve: L < ¥COtN - CosX. (07 Marks)

dx

%ok ok koK
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

U

USN 18CS32
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Data Structures and Applications
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, ckQasing ONE full question from each module.
Module-1
1 a. Define Data Structures. Explain arious operations on Data structures. (06 Marks)
b. Define Structures. Explain the.types of structures with examples for each. (07 Marks)
c. List and explain the functions supported in C for Dynamic Memory Allocation. (07 Marks)
5 OR
2 a. Define Pattern Matchr y. Write the Knuth Morris Pratt Pattern matching algorithm and
apply the same to search the pattern abcdabcy 1in the text ‘abcxabedabxabedabey’.
(10 Marks)
b. Write the Fast Transpose algorithm to transpose the given Sparse Matrix. Express the given
Sparse Mgb;% as triplets and ﬁnd its transpose
L1140 .0 0 25 0]
Gy 0 23 0 0 45]\ %
0 0 0 0 32
A= — (10 Marks)
42 0 0 310
0 0 040 0
0 0 300 0 0
Module-2
3 a. Define Stacks LlSt and explain the warious operations on stacks using arrays with stack
‘stack underflow CGndltIOIlS ' (10 Marks)
b. Write algorlthm to convert an infix expression to postfix expression and also trace the
same fOt'the expression (a} ; b};>* d+e/f+ec. (10 Marks)
&8 ¢ OR-.
4 aw D%ime Recursion. Exp]am the types of reeursion. Write the recursive function for
1) Factorial of an mber i1) Tower of Hanoi. (10 Marks)
b. Give the Ackerma%a function and.apply the same to evaluate A(1, 2). (04 Marks)
c. Explain the v ‘1ou<; operations on Cn’cular queues using arrays. (06 Marks)
- Module-3
5 a. Give the node structure Qf create a single linked list of integers and write the functions to
perform the following Opsgatlons
1) Create a list containing three nodes with data 10, 20, 30 using front insertion.
1) Insert a nodewith data 40 at the end of list.
11) Delete a node “Wwhose data is 30.
iv) Display the fist contents. (10 Marks)
b.  Write the fun€tions for : i) Finding the length of the list i) Concatenate two lists

ii1) Reverse a list. (10 Marks)
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OR

Write the node representation for the linked representatxon of a polynomial. Explain the
algorithm to add two polynomials represented as linked list. (08 Marks)
For the given Sparse matrix, write the dlagrammatlc linked List representation.

30 0 0] &4

5 0 06 : "
A0 0 0 0] N (04 Marks)

4 0 0 8

00 9 0

List out the differences between'single linked list and double linked list. Write the functions
to perform following operations on double linked list :

1) Insert a node at rear end of the list 11) Deiete a note at rear end of the list

11) Search a node with a given key value. . (08 Marks)
Module-4-

Define a Tree. With suitable example explain © i) Binary tree  ii) Complete binary tree

1i1)  Strict binary tree 1iv) Skewed-binary tree. (10 Marks)

Write the routines to traverse the given tree using

1) Pre — Order traversal 1) ~Post — Order traversal. (06 Marks)

Write the recursive search aigonthm for a Binary Searchfﬁzee (04 Marks)

OR

Draw a Binary tree for the following expression ((6 +(3-2) >I‘5) & 2+ 3.
Traverse the above generated tree using Pre = order and Post —order and also write their

respective functions. \ (10 Marks)

Write the routines for : , n

1) Copying of binary trees  11) Testing equality of bi_ggry'frees. (10 Marks)
“Module-5

Define Graphs. Give the Adjacency matrix and Adjacency list representation for the

following graph in Fig. Q9(a) : (08 Marks)

Fig. Q9(a)

Write the algorithm for following Graph Traversal methods :

1) Breadth first search 1) Depth first search. (08 Marks)

Write an algorithm for insertion sort. (04 Marks)
OR

Define Hashing. Explain any three Hash functions. (08 Marks)

Explain Static and Dynamic hashing in detail. (08 Marks)

Define the term File Organization. Explain indexed sequential File Organization. (04 Marks)

RS
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18CS33
Third Semester B.E. Degree Exammatlon Feb./Mar. 2022
Analog and Dlgltal Electronics

Time: 3 hrs. i, Max. Marks: 100
Note: Answer any FIVE full questions; E‘hoosing ONE full question from each module.
Module—l s
1 a. Whatis biasing? Mention dlfferent BJT biasing techniques. Explam voltage divider bias.
(08 Marks)
b. Explain relaxation 0501llatgr. : (06 Marks)
c. Write a note on opto coupler. (06 Marks)
SR ’ OR
2 a. Explain active filters. List advantages of active filters over passive filters. (06 Marks)
b. Explain with dlagram R-2R ladder type D.to A converter. (08 Marks)
c. Define op—amp ‘Explain the performance parameters of op-amp. (06 Marks)
3 a Explam Don’t Care condition thh an example ' (04 Marks)
b. Reduce the following functions using K-map technique:
FP,Q,R,S)=2m(0, 1,4;8,9, 10)+d(2, I 1) (08 Marks)
¢.  Using Quine McClusky method, simplify the expression:
F(P,Q,R,S)=2m(0, 3,5,6,7, 11, 14)
Write the gate diagrgm for the same. Y, (08 Marks)
4 a. Explain entered variable map method. (05 Marks)
b. Apply nge McClusky method to find the essential prime implicants for the Boolean
expression “f(a, b, ¢, d) = Zm(1, 3, 6,7,9, 10, 12, 13,14, 15) (07 Marks)
c. For the below expression, draw the logic diagram using AOI logic for minimal sum. Obtain
minimal sum using K-map.
F(a b,c,d)= Zm(l 2,3:8,6,7, 11, 12 13,,14 15) (08 Marks)
Module-3
5 a. Whatis hazard? Llst the types of hazatds. Explain static 0 and static 1 hazard. (06 Marks)
b. Differentiate between combmatlonal and sequential circuit. (06 Marks)
c. Implement the«éfollowmg using PLA:
A, y,z)=Xm(l,2,4, 6) . §
B(x,y,2)=2Zm (0, 1, 6, 7)":
Cx,y,2)=Zm (2,6) ~ (08 Marks)
6 a. Implement the followmg function using 8:1 multiplexer:
f(a,b,c,d)=Zm (0, 1,5, 6, 8,10, 12, 15) (07 Marks)
b.  What is programmable logic array? How does PLA differ from PAL? (06 Marks)
¢. Realize the following using 3:8 decoder:
() fla;byc)=2Zm (1, 2,3, 4) (i) fla,b,c)=2m (3,5, 7) (07 Marks)
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Module-4
What are the three different models for writing a module body in VHDL? Give example for
any one model. (06 Marks)
Derive characteristic equation for JK, T, D and SR flip flop. (08 Marks)
Give VHDL code for 4:1 multiplexer using conditional assign statement. (06 Marks)
OR :
Using structural model, write VHDL code for Half Adder. (06 Marks)
Derive the excitation table for JK and SR flip flop. How SR ﬂ.lp flop 1s converted to T flip
tlop? : (08 Marks)
With logic diagram, explain JK flip-flop. (06 Marks)
Module-5 :
Define counter. Design synchronous counter for the sequence 0, 4, 1, 2, 6, 0, 4 using JK
flip-flop. (08 Marks)
What 1s shift register? With a neat diagram, explam 4 bit parallel in serial out shift register.
(08 Marks)
Write a note on sequential parity checker. (04 Marks)
OR
With a neat diagram, explain ring counter. (06 Marks)
Design and implement MOD 5 synchronous counter usmg JK flip-flop. Explain with timing
diagram. (08 Marks)
Write a note on parallel adder with accumulator. Fa (06 Marks)

&k ok ok gk
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USN 18CS34
Third Semester B.E. Degree Examma; , Feb./Mar. 2022
Computer Orgamzatlon
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full questmn from each module.

M_odule-l
1 a. Witha neat diagram, explain the dlfferent processor registe (08 Marks)
b. Explain the overall SPEC ratmg for the computer in a prog;fa suite. (04 Marks)
c. Explain one address , two address and three address instruction with examples. Also, use
any of these 1nstruct10ns Ato} carry out C « [A] + [B}szazg\_ ‘ (08 Marks)
) OR i
2 a. Whatisan addressing mode? Explain the dlfferent addressing modes. With an example for
each. ' (10 Marks)
b.  Explain shift and Totate operations, with: example (10 Marks)
A Module-2
3 a Whati 1s dlrect memory access, whemlt is used? Explain it Wrth block diagram. (08 Marks)
b. Define the terms ‘cycle stealing™ and ‘burst mode with'respect to DMA. (04 Marks)
c. Define bus arbitration. Explain-in detail centraliza¢d Bus arbitration. (08 Marks)
\ % OR 'V PR
4 a. Witha block diagram, explam how the keyboard 1s connected to processor (08 Marks)
b. Explain the use of a PCI bus in a compute ystem with a neat esketch (08 Marks)
c. What are the deSlgn objectives of USB?‘ , " ; (04 Marks)
) Module-3 -
5 a. Draw a neat block diagram of memory hierarchy m””  Gomputer system. Discuss the variation
of size, speed and cost per bit'in the hierarchy. ., " (08 Marks)
b. Explain the working of a, Smgle transistor dynamlc memory cell and internal organization of
a 16 megablt DRAM chrp conﬁgured as 2M X, 8 cells. (12 Marks)
6 a. Explaln the dlfferent mappmg functions used in cache memory. (12 Marks)
b. What is replacement policy? Explam LRU replacement algorithm. (04 Marks)
c. Explain memory interleaving with necessary diagram. (04 Marks)
s Module-4
7 a. Perform the followmg opefatlons on the 5-bit signed numbers using 2’s complement
representation system:
) (-10)+(-13) .
i) (-10)-(+4)
?ii) (-3) + (—8)‘;.:‘L.\7‘1~';>
v) (-10)-(+7) (10 Marks)
b. Ina carry look ahead addition, explain the generate Gj and propagate P; functions for stage i.
Usmg thrs desrgn explain 4 bit carry look ahead adder. (10 Marks)
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OR :
Perform the signed multiplication of numbers +13 and - 6 usmg booth multiplication and bit
pair recording method. List the tables used. wd Sk (10 Marks)
Perform division of number 9 by 3(9 + 3) us1ng the restormg division algorithm. Write the
steps of algorithm used. £y, ¢ (10 Marks)
Module-5

Draw and explain multiple bus organlzatlon Explain its advantages. (10 Marks)
Write and explain the control sequence: for execution of an uncond‘ltlonal branch instruction.

(10 Marks)
Draw the block diagram of the control unit organization ¢ and descrlbe (10 Marks)

Explain basic idea of instruction: pipehnmg ; (10 Marks)

* ok ok ok ok

2 0f2



KLS Vishwanathrao Deshpande Institute of Technology, Haliyal )

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18CS35
Time: 3 hrs
1 a. (06 Marks)
b. (06 Marks)
Cc. (08 Marks)
2 a
(08 Marks)
b. (08 Marks)
C. (04 Marks)
3 a. Whatis ob_]ect orientation? Explam the charactenstlcs
b. Define model. Explain the three different models o (10 Marks)
4 a
(10 Marks)
b. (10 Marks)
5 a. (10 Marks)
b. (10 Marks)
6 \\Ex’plam the Ratlo% ‘Umﬁed Process. (06 Marks)
, ¢ % i with UML modelof the observer model (08 Marks)
c. i i¢ (06 Marks)
b ‘Module-4
7 a. What are the two distinct goals Sf Software Testing? (05 Marks)
b. Explain the three dlfferent" types of testing carried out during software development.
(05 Marks)
c. What are the different types of user testing? With neat diagram, explain the six stages of
acceptance testing px;ocess (10 Marks)
OR
8 a. Write the Lemman’s law of program dynamic evolution. (06 Marks)
b. With ne?t ?mgram explain the software reengineering process activities. (08 Marks)
. What arc Vhe four strategic options for Legacy Systems? (06 Marks)
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Module-5 ‘

9 a. What are the factors affecting the pricing of software pr duct" (04 Marks)
b. With neat diagram, explain the project planning processk (06 Marks)
¢. With neat diagram, explain the COCOMO — 11 estlmatlon model. (10 Marks)

OR ;

10 a. Explain the product standards and proc“ s8 standards in software quahty management.

: (06 Marks)
b. (08 Marks)
C. (06 Marks)

& K ok %k ok
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USN
Third Semester B.E. Degree Exammatlon, Feb./Mar. 2022
Discrete Mathematlcal Structures
Time: 3 hrs. p 'Max. Marks: 100
Note: Answer any FIVE full questtons, choosmg ONE full qur}stwn from each module.
Module-l it
1 Prove that for any propositions p, q, r the compound proposmon
[P=>PAr(@—>1] > (pP—>Disa Tautology (08 Marks)
Prove the logical equivalence without using truth table
pPo>@o>NoPAaq) T : (05 Marks)
Find whether the following argument is vahd No engineering student of first or second
semester studies logic.
Anil is an Engineering student who studies. loglc
. Anil1 is not m second semester ) (07 Marks)
N OR Ay
2 lee a direct proof and an indirect proof for the glven statement “If ‘n’ is an odd integer,
then n+ 9 is an even integer”. . £ (06 Marks)
Prove the given logical equivalence problem using Iaws of logic. «
(P> DA[qA (v = g) = (q V) o B Ay, (07 Marks)
Verify the given argument is valid or not?
p—>(@—>r)
q gy PR R
ST : A o (07 Marks)
Y . Module-2 £
3 Prove thiat for each n e z ' :
1P+22+32+ ... +n’ --1/6n(n+1)(2n+1) ‘ (07 Marks)
Find the number of permutatlon of the letteriof the word “MASSASAUGA”. In how many
; of there all four ‘A’s are together? How many of them begin with ‘S*? (06 Marks)
Find how many dlstmct four digit mtegers one can make from the digit [, 3, 3,7, 7, 8.
X £, (07 Marks)
.’ . OR
4 Determine the co-efficient of xyz’ in the expansion of (2x — y-2)*. (06 Marks)
In how many ways can 10 ldentlcal pencils be distributed among 5 children in following
cases: :
There are no restrictions.
Each child gets atleast one pencil.
ii))  The youngest.child gets at least two pencils. (07 Marks)
Find the number. of arrangements of all the letters in “TALLAHASSEE”? How many of
these arrangement have no adjacent ‘A’s? (07 Marks)

o
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Module-3

Let f: R — R be defined by

3% —5
£(x) = X for x>0

-3x+1 for x<0 ay @,
find £'(0), ' (1) £1(3), £1(-3), £'(-6), £'([-5, 5]) ‘ (07 Marks)
On the set Z' a relation ‘R’ is defined by aRb lf and only if “a divides b (exactly)” verify
that ‘R’ is equivalence relation. (06 Marks)
Draw the Hasse diagram representing the' posmve divisorof36. < (07 Marks)

“OR

Let A= {1, 2, 3, 4, 5} deﬁne relatlon ‘R” on AxA by (X;Yl) R (XyY>) if and only if
Xi+tYi=X2+Ya

1) Verify ‘R’ is a equ1valenee,relat1on on AxA

ii)  Determine the partition of AxA induced by R. (07 Marks)
Let A = {1, 2, 3, 4, 6} ‘and ‘R’ be a relation on ‘A’ defined by aRb if and only if “a is
multiple of b” represent: the relation ‘R’ as a matrix, draw its diagraph and relation R.

(06 Marks)
Let f, g, hbe a function from R to R deﬁned by f(x) = x + 2, g(x) = x — 2, h(x) = 3x for
V¥ x € R find gof fog, fof, gog, foh, fohog.. . (07 Marks)
N Module-4

How many mtegers between 1 and 300 (inclusive) are
i)  Divisible by atleast one of 5, 6 8 &4
ii)  Divisible by none of 5, 6, 8. % (07 Marks)
Find the rook polynomial for the 3 x 3 board by using the expansmn formula (07 Marks)
Solve the recurrence relation: N A&

a,—3a,1 =5 x 3" forn >1 given that ap = 2. : i (06 Marks)

OR. .
The number of virus affected files in a system is 1000 (to start' with) and this increases 250%
every two hours: Use a recurrence rela’non to determine the number of virus affected files in

the system after one day. a4 (06 Marks)

Solve the recufrence relation ;

a,=2 (an 1 —ay) forn > 2 given thatag=1and a, = 2 (07 Marks)

Compute derangement of d4, ds, de, d7. . (07 Marks)
Module-5

Define Isomorphism. Verlfy the glven two graphs are Isomorphic (Fig.Q.9(a)). (07 Marks)

Q.
’ Fig.Q.%(a)

“A tree with ‘n’ vertices hasn — 1 edges”. Prove this. Define a tree. (06 Marks)
Construct an optimal preﬁx code for the given set of frequencies, 20, 28,4, 17, 12, 7.

(07 Marks)

OR

Explain complete. oraph Bipartite graph, subgraph, regular graph, spanning subgraph,
minimally connected oraph with example for each. (07 Marks)
Apply merge sort to the given list -1,7,4,11,5,-8,15,-3,-2, 6, 10, 3. (06 Marks)
Obtain an optimal prefix code for the message “LETTER RECEIVED” indicate the code.

(07 Marks)

* %k % k %
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Time

(COMMON TO A} Hk WEZO—,—H@V

:2 hrs.] T ““[Max. Marks: 100

_Zmewcniozm TO THE CANDIDATES

Answer all the hundred questions, each question carries one mark.

Use only Black ball vow,: pen for writing / darkeriing the circles.

For each question, m..»mn selecting your answer, darken the appropriate circle

corresponding to, z.m same question ::chq on the OMR sheet.
Darkening wéo circles for the same n%m:.o: makes the answer invalid.
Umamq.:m\cé_.i:::m, using_-whiteners on the O?:w sheets are strictly

?or&:ma

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

The Constitution of India was enacted by a Constituent Assembly set up”
a) Under the Cabinet Mission Plan 1946

b) Under the Indian Independence Act 1947

¢) Under a resolution.of the Provisional Qo<n3:52

d) By the Indian National Congress.

The Members of'the Constituent Assembly are
a) Directly elected by the people b) Nominated by various Political Parties
¢) Nominated by rulers of the Indian States d) Elected by the Provincial Assemblies

The federal feature of the Indian Constitution provides for

a) Distribution of Legislative powers between the Union Government and the State
Government.

b) Division of powers between the Executive and Judiciary.

¢) Distribution of powers between the P.M and Cabinet.

d) None of these

The Govemor of State is

a) Directly elected by the people

¢) Appointed by the President

b) Elected by the State Legislature
d) Nominated by the Parliament.

The source of Authority of the Indian Constitution is
a) The Government of India b) The People of India
c) The President d) The Parliament

The Preamble was amended by
a) 24" Amendment
¢) 39" Amendment

b) 42™ Amendment
d) None of'the above

VER-A-10f10

13.

15.

16.

18CPC39/49

Fraternity means
a) Spirit of brotherhood
¢) Unity and integrity

b). .Wm\gmwv\ treatment
3 % Blimination of Economic Justice

In the final form of the Constitution waocam ‘by the Constituent >m83_u_<, how many
Articles and Schedules were there? 3
a) 397 Articles and 7 Schedules

c) 400 Articles and 10 mnroa:_mm;

S 395 Articles and 4 mowmaiom
d) 395 Articles Eﬁ 8 Schedules

The Preamble of the Indian Oonmﬁ::os does not contain SonE of
a) Democratic b) >9: Branchise  c) Sovereignty d) Fraternity

The strength of the ﬁomvﬁmoa Assembly, after thé withdrawal of the Muslim League,
was reduced to : #
a) 299 members ) 3 wwo member c) 331 BaEan

d) 359 members

Who of the following acted as the Constitutional Advisor of the Constituent Assembly
a) Dr. B.R. Ambedkar <b) Dr. Babu Rajendra Prasad
c) m.Z..\Wmo,. d) Dr. Sachidanand Sinha

<<Enw one om the following proyvisions of the Oo:mzzﬁom came into force soon after its
adoption on 26™ November 19497 j
a) Provision relating to Citizenship b) m».@ongm
c¢) Provisional Parliament® ™ d) “All the above

The three types of Justice referred in our Preamble are
a) Social, Economic and Social b) Economic, Intemational and Political
c¢) Economic, Religious and Social d) Religious, Soctal and Political

What was the exact Constitutional status of the Indian Republic on January 26, 1950,
when the Constitution was inaugyrated?

a) A Democratic Republic b) Sovergign Democratic Republic

c) A Severeign Secular Democratic Republic

d) A Sovereign Socialist Secular Democratic Republic.

Right to against Exploitation secks to protect the weaker sections of Society by
a) Giving equal pay for equal work for men and women.

b) Prohibiting human trafficking and beggar

¢) Providing compulsory education for children below the age of 14 years

d) Forcinga person to work against his will without payment

Which one of the following Directive principles can be described as Gandhian in nature?
a) Providing equal pay for equal work for both Men and Women

b) Workers participation in Management

¢) Organization of Village Panchayats as units of self Government

d) Separation of Judiciary from the Executive.

Who has been vested with the power to decide whether the restrictions imposed on the
Fundamental Rights of Indian Citizen are reasonable or not
a) The Parliament b) The President
¢) The Courts d) None of the above
VER-A-2of 10
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38.

39.

40.

41.

42.

43.

44.

46.

18CPC39/49

The Directive Principles Aim at
a) Ensuring Individual liberty L |
b) Ensuring strengthening of the Country’s Eamwmsmgnm
c) Providing a social and economic base for a mozE:m Democracy in the Country.
d) Achieving all the above objectives.

The Directive Principles are the :
a) Positive instructions to the Government o e<o_,w for the attainments Qm Ew set objectives
b) Negative injunctions to the Oo<m§§02 to refrain from encroaching on the freedom of

the people.
¢) Directive to the State to enhance the International presige of 5@ Country
d) Directives to the Government to pursue a policy of non alignment.

Which one of the mo:oiam has been wrongly lis mm -as Directive Principle based on
‘Liberal Principles’? -

a) Separation of EEQEQ and Executive
b) Provision of aWniform Civil code for the OoE:Q

c) Protection 6f monuments and places of artistic or Historical importance
d) None o# the above has been wrongly listed.

The Oo:w E:o: has vested the Executive power of the Union Government in
a) The President of India b) The F,_Eo inister
¢) The Council of Minister d) All the above

Which one of the following does not take part in the'F fection of the President?
a) Elected members of Lok~ Sabha b) Eleeted members of Rajya — Sabha
¢) Members of the Legislative Council d) None of these )

The President can be removed by impeachmeént procedure on the ground of violating the
Constitution by

a) The Supreme Court

¢) Both Houses of Parliament

b) The Lok — Sabha only
d) The High Court

The Vice - President of India is Elected by the

a) People

b) Members of State — Legislative Assembly

¢) Members ofthe Rajya — Sabha 3

d) Members of both the Houses of Parliament at Joint sitting.

Who discharges the duties of the President in the event of President and Vice — President
being not available?

a) The Prime Minister

¢) The Speaker of Lok - Sabha

b) The Chief Justice of India
d) The Attorney General of India

Which one of the following can the President of India declare?

a) Emergency due to threat of War, external aggression or armed rebellion
b) Emergency due to breakdown of constitutional machinery in the State
c) Financial emergency on account of threat to the financial credit of India
d) All the above.

Which budget is placed first in the Parliament House

a) Railway b) General budget  ¢) Financial d) Vote of credit

VER-A-50f10
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48.

49.

50.

51.

52.

53.

54.
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The President can make Laws through ordinances
a) During the recess of the Parliament

b) On certain subjects even when Parliament i
c) Only on subjects contained in the concurrent:list
d) Under no circumstances.

The President can grant pardon in
a) All cases of punishment S\ Courf Emn_m_
b) All offences against laws in the¢ dEo: and Concurrent list,«.
c) All cases involving death mmimzom <

d) All the above cases

If State fails to comply with mso directives of the Central Oo<mBBnE the President can

a) Declare break — dowi mn Constitutional :Eo:_:ma\ in the State and assume
responsibility for its‘governance 5

b) Send reserve police force to secure compliance with directions

¢) Dissolve the State legislature and order fiesh elections

d) Cando nn:ﬁ (a) or (b)

<5:or one om?m following has been wrongly listed as Judicial power of the President of
India?
a) Heappoints the Chief ,Ev:n@mﬁm other Judges of the mcvaEa Court
b) He can grant pardon, reprieve and respite to a person awarded punishment
c¢) He can consult the Supreme Court on any @:nm:o: of law or fact.
d) He can remove the Judges of Supreme — Coirt oi1 ground of misconduct.

Impeachment proceedings can be initiated against the President in either House of
Parliament only if a resolution signed by members of the house is moved.

a) 10 percent oftotal b) 25 percent of total

¢) 20 percent of'total d) 15 percent of total

Which one of the following functions of Prime — Minister has been wrongly listed?

a) Hepresides over the meeting of the Cabinet .

b) He prepares the agenda for the meeting of the Cabinet.

c) He coordinates the wotking of various department

d) He chairs the meeting of the various standing and ad-hoc committees of Parliament.

A motion of no ~ confidence against the Council Ministers can be moved in the
Lok — Sabha, if it s supported by atleast
a) 50 members

¢) 100 members.

d) One — third of the total members of Lok - Sabha

b) 55 members

The President can call a Joint Session of the two Houses ot Parliament

a) Ifa bill passed by one house is rejected by the other

b) If the amendment proposed to the bill by one house is not acceptable to the other
house.

¢) If the house does not take any action for six months on a bill remitted by the other
house.

d) Under all the above conditions.

VER-A-60f10
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One of'the Aims of studying Engineering Ethics is to

a) Inspire Engineers to acquire in depth knowledge in their field
b) Acquire new skills in Engineering testing.

¢) Stimulate moral imaginations

d) Make Engineers self — confident in aao:mqm_zm Em: duties.

Which one is not an impediment to respaiisibitity?
a) Group think : b) Microscopic vision
¢) Trademark t Y d) Egocentric tendengies

Being safe or blaming others is type of attitude SaRmmosmmvzm@,omm:m_.smﬂ.m
a) Minimalist b) Reasonable care  c¢) Good works d) None of these

To overcome an impediment ‘Uncritical Acceptance?; what step an Engineer has to take?
a) Accept and Analyse b) Analyse and Accept
c) Always say Yes Boss d) None of these

Engineering Ethics.,

a) Stimulates the thoral imagination

b) Provides up— to — date knowledge in the field of Engineering.
c) ma_dma_ﬁom to Conduct Research .. d) Stresses on Time Management.
Professional Ethics is

a) Set of Rules relating to vmﬁmo:m_ character of Professionals

b) Traditional Rules observed since a long time.

c) Set of Rules passed by Professional bodies.

d) Set of standards adopted by Professionals.

Tight couple means
a) Binding two beams tightly
¢) Process tightly coupled

b) Erecting two pillars side by side
d) Strong adhesive material

An Enginéer may not be held legally liable or causing harm. When the harm is caused
a) Intentionally b) Ignorantly c) Negligently d) Recklessly

A compound measure of the:probability and magnitude of the adverse effect is known as.
a) Risk b) Bénefit ¢) Compensation d) Both (b) and (¢)

Engineers shall issue Public statements only
a) In subjective manner

¢) On their personal responsibility

d) Based on the reports sent by higher Officers.

b) In objective manner

Attackers commonly target for fetching IP address of a target or victim user.

a) Website b) Web pages c¢) IP tracker d) Emails
is the first phase of Ethical hacking
a) DNS Poisoning b) Foot printing ¢) ARP - Poisoning d) Enumeration

Which of the following do not comes under the intangible skills of hackers?
a) Creative thinking b) Problem solving capability
c¢) Persistence d) Smart attacking potential
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Why programming language is important for ethical _Sowﬁm m:a Security Professionals?
a) Only to write malware.

b) For solving problems and building tool and Eom&Em

¢) To teach programming

d) To develop program to harm others.

Understanding of
networks. )
a) OS b) Email ma_..,e.m@

is also important for gaining access to a system through
¢) Networking . d) Hardware

For hacking a database or wonawmmsm and Bm:%:_m::m amE which of the following
language the hacker must know?

a) SQL b) HTME c) TCL d) F#

are piece of‘programs or scripts that w.:o,€ hackers to take control over any
system. i
a) Exploits b) Antivirus ¢) Firewall by passers d) Worms

The process of finding vulnerabilities and exploiting them using exploitable scripts or
programs are known as
a) Infiltrating b) Exploitation

¢) Cracking d) Hacking

How :.EE\ types of exploits are there based on their nature from hackings perspective?

a) 04 b) 03 c) 02, “i% d) 05

A is a set of nwmﬁWmm done to any program or its associated data designed for
updating fixing or improving it.

a) Scratch b) Patch ¢) Fixer d) Resolver

Fixing of security. vulnerabilities in a mvima by waa_zo:m_ programs is known as
patches

a) Hacking b) Database ¢) Server d) Security
are some very frequent updates that come forevery antivirus.

a) Patchupdate b) Data update

¢) Code update d) Definition update

Cyber — Crime can be categorized into types.
a) 04 b) 03 c) 02 d) 06

Which of the following is not a type of peer to peer cyber — crime.
a) Phishing b) Injecting Trojans to a target victim
¢) MITM d) Credit card details leak in decp web

In which year India’s IT Act came into existence?
a) 2000 by 2001 ¢) 2002 d) 2003

ok ok ok ok
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