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Choose the correct option for following questions. All the Questions are

QL compulsory and carry equal marks

1. TTnequal brightness 15 the example of
Option & | Antialiasing
Option B | High Eesolution
Option O | Polygon Eendenng
Option I | Aliasing

2 Bresenham’s line drawing algorithm uses
Option & | Eeal and integer anthmetic
Cption B: | Floating point arithmetic only
Option O | Eeal anthmetic only
Dption I | Integer Anthmetic only

A The Pixel (Xw, Yw, w) represents
Option & | Wrong representation of piaxel
Option B | 2- Dimensional coordinate system
Option O | Mormalized device coordinate system
Cption I | Homogeneous Coordinate System

4 The process of changing posttion of an object along the circular path 15 called as
Option & | Translation
Option B | Eotation
Option O | Shearing
Option D0 | Eeflection

3. When the 2D point (x, v) 15 reflected about an onigin then new coordinates of the

point are given by

Option & | (==, %)
Option B | (=, )
Dption O | (v, 1)
Option D0 | (=2, )
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fi. In Cohen Sutherland line clipping algonthin, 1f both the endpoints of lne
segment lie inside the window boundary then region code of both the end
points are
Option A; | 0001
Option B | 0000
Option C: | 1000
Option Dv | 0010
7 What are the final coordinates of the point P {5,5,5) after anticlockwise rotation
by an angle 90 about the Z-axis?
Option A | (5, -5, -5)
Cption Br | (-5, -5, -5)
Option C: | (-5, 5, 5)
Option Dn | (5, 5, 5)
8. The equation of the Bezier curve 13 given as
Pluj={l-u)> P1+3u(l-u)? Pa+3u2 (l-u) P34 u* Py where the value of
‘" 15 10 hetween
Option &; | -1 <=u<=1
Option B: [0 ==u==1
Option C: | 1 <=u<=100
Option Dr | 100 <=u <=200
T 1z used to detect the visihle surfaces and remove hidden surfaces
Option & | Boundary Fill algorithm
Option B: | Liang Barsky algonthm
Option C: | Bresenham’ s algonthm
Option D: | Area Subdivision method
T I — 15 used for recording actions of actors for antmations or wisual
effects.
Option & | Deformation
Option B | Motion Capture
Option C; | Eotation
Option D: | Reflection
T




Q2.
{20 Marks Each

A Solve any Two 5 marks each
1. Plot a cirele using midpoint circle drawing algorithm with radius 4 units
and centered at origin
1. Given a triangle with coordinate points A {4, 3), B (7, 3), C (6, 7). Apply
the reflection with respect to X axis and obtain the new coordinates of the
object.
1il. Define the following terms with example
a) Rasterization|and Rendering
b} Sean Conversion
B Solve any One 10 mark each
1. Derive 3 — D composite transformation matrix forrotating an object about
an arbitrary axis.
1. What is B-spline curve? What are advantages of B-spline curve over Bezier
curve? Explain it with example.
Q3.
(20 Marks Each)
A Solve any Two 3 marks each
1. Derive the 2-D composite transformation matrix to rotate an object about
an arbitrary point in clockwise direction.
il What 1s back surface detection? Explain Z Buffer algorithm with example
11l. What 1s an Animation? What are the different prineciples of animation?
B Solve any One 10 mark each
1. What are the drawbacks of Sutherland polygon fill algorithm? How that are
overcome by Weiler Athertonpolygon clipping algorithm, Explain it with
example.
il. Explain scan line polygon fill algorithm with suitable example
Q4.
(20 Marks Each)
A Solve any Two S marks each
1 What is normalization transformation? Explain it with example
i What are drawbacks of the boundary fill algorithm? How ¢an that be
overcome by the Flood Fill algorithm? Write flood fill algorithm using 8
connected approach.
1t What is Parallel Projection? Derive the homogeneous transformation
matrix for parallel projection
B Solve any One 10 mark each

Derive and explain mid-point ellipse drawing algorithm

i

11

Clip theline segment using Liang Barsky line elipping algorithm. The
Coordinates of window boundaries are (Xwmin, Ywmin)= (4, 4) and

(Xwmax], Ywmax) = (10, 9), and coordinates of two endpoints ofline

segment are P1(x1, y1) = (2, 5) and P2(x2, ¥2) =(8, 11)
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Choose the correct option for folbwing questions. All the Cuestions are

QL. compukory and carry equal marks
1. The postite fore of the milx expression A +B *C/D-E+F 15
Uphon &: | ABCL*HER+
Opton B | ABCFDRE-F+
Opton C. | ABCFDVEF-+H
Ophon D | ABCTHFER+H-

2. It pomter p 15 pombng to the last node of the doubly hnked hst and meertlast ()
funchon 15 called to msert a newlode n the st then which staternent needs o be
executed.

Uphon & | p=rextEnewode; newode = pres=p; newl{ode Znext=HULL, prrewode,
Uphon B | newlode = pren=1;, p2rextEnewode;, p—prenv=HULL; newlode=1;

Uphon & | p=prev=newode , newode 2 next=ppenewld ode newl ode = pren=H ULL,
Uphon ;| newlode —next=p, p=rextEnewiode; newhode = pres=HULL, newode=p,

A Urrven the followang mpmt (22, 34, 11, éa, 55, 41, 735, 9a) and the hash tunchon
% raod 10, whach of the following staternents are frae?

1 &1 elements hash to the sarne <alue
1y 11, 41 hash to the sarme value
m) 6%, 55, 9% hash to the sarne walue
rr) Each element hashes to a different walue

Uphon A | o only
Uphon B | m ondy
Uphon &) [0 and m
Uphon L: [ 1ormv

4, Consider the Binary bearch Tree grven below and find the result of post-order

travversal sequence
Uphon &: |1 34 56 7 2 9 10 12 13 15 10
Ophon B [1 4536535100 153 17 15 127
Ophon©: [4 135361020 1217 15 157
Ophon D [IT IS 15020 1246413557
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5. IWI'uin:h of the following are the appheations of Cuene?
1. Besource shared by roulbple users
1. Call Centre phore systerns
m. Fecursion
rv. Data fransfer asynchronously armong client and server
Opton & |10, 1
Ophon B: (L1, m
Ophon C: (L1, v
Opton D: | 4 o4, o
f. In a hst of 150 elernents if we wish to access the T2th element of list then
data stuctare will require less time fo access the element.
Opton & | Stack
Opton B | Quene
Option | Linked List
Opton I | Array
T. For Linked List 10-=20-=30-=40-=50, What does the following fancton pent
with first node as head?
vold funl (struct node* head)
{
LT (head == NULL)
return;
funl (head->next->next) :
printf ("%d ", head->data):
1
]
Opton & | 10-=20-=30-=40-=50
Ophon B | 50-=40-=30-=20-=10
Owphon | 10-=30-=50
Option D: [ 50-=30-=10
a. [fbinary trees are represented in arrays, what forroala can be used to locate a right
chald, if the node has an mdex 17 (Assure arvay idexing starts wath O)
Ophon & | 211
Opton B [ 2111
Option ©: | 214+
Ophon D | 21-2
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9. What are the number of edges present in a complete graph having n vertices?
Option & | (n+1)/2
Option B: | (n-1)2
Cption C0 | (n¥(n-130/2
COption D | (n*n+173/2
10 What 15 the balance factor of the node 78 in the given tree?
Cption & | 1
Option B | -1
Option C: | 2
Cption D: | -2
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Q2 Solve any Four out of Six Smarkseach
(20 Marks)
A Explain Linear and Non-linear data structures with an example.
B Write a C function for insertion of a node to the immediate right of the Key
node in a doubly linked list.
Z “Write a program to reverse a string using stack.
D Why Circular queue 1s better than Linear Queue. Justify your answer with
proper example,
Considerthe given directed acyclic graph. Bortthenodesby applying
topological sort on the graph.
C®
A
Create an expression tree for the following expressions.
F i A+B*C/D-E
i) (3+55(6x-4)
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Q3
(20 Marks)

sokre any Two Cuestons out of Three I0 marks each

L

Consider a hst that stores mformabon about Ermployees where each node
contains Froployee Id, Ermployee Mame and Salary Wnte a © program to
perforn following operations on singly linked list:

L Create a singly linked list by inserting nodes at the beginrung

1) Delete all nodes whose salary matches the goen salary

Wnte a program mm O o evalunate a goven postiln expression. show the
siraulation using stack for the following expression: 6 42+5%+5.-

How does the BYL tee chfter from Binary bearch Tree? Show the result of
msertng 15, 19, 22, 10, 3, 37, 25, 12, 13 one at a fane mbo an irahally erapty
LVL Tree.

Q4
(20 Marks)
B

Sokre any Two 5 marks each

1

b=

Wnte a prograr to add the values of the nodes ot a nked het, Caleulate the
rnean and display the result.

1.

For the tollowang graph, Show all the steps of the Depth First Search traversal
stariing with vertex 1.

7

Wnte funchons Insert Front and Delete Hear fo msert and delete elerment from
Diouble Ended COuene nsing array.

—

Sokre any One I0 marks each

i

Using Lirear Probing and modulo drasion method, hash the followng elernents
mto a table of size 11.
45,2, 33, 85, 61, 10, 48, 74, 59

Create a B free of order 3 for the following data anmang m secuence:
Q0,27,7, 9, 18,21, 3, 14, 11
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Q1 Choose the correct optiion for following questions. All the (Juestions are
) corpulsory and carry equal marks
1. What 1z the primary motivation for vsing Boolean algebra to amplify logic
Expressions?
Option A | It tnay make it easter to understand the overall function of the crout.
Option B: | It may reduce the number of gates.
Option C: | It tnay reduce the mutmber of inputs required.
Option D | All of the above
2. The given hexzadecimal number (1E 53316 iz equivalent to
Option & | (35.654)3
Option B | (36,2463
Option C0 | (3434003
Option D | (3559003
3 In restoring division algorthm, after performing operations
(13left shift operation on A,0) and
(2) A=A, 1fsgn of A 15 poattive?
Option A | QO0=0, A=A+N
Cption B: | A=A+
Option C: | QO=1
Option D | A=A-M
4. I Booth’s multiplication algorithun, if Q0=1 and Q-1=1 then it will perform
which operation,
Option A | A=A-M
Option B: | A=A+
Option C: | Arithmetic right shuft of &, O and )-1
Option D | A=NMI-A
|
3. In a system the contents of PC, Base register, Fegister R, and Register F.1 has
contents 60, 100, 10, and 20 respectively. Content of E1 15 uszed as the
displacement walue.  What is the effective address computed using the Base
addressing and the Felative-Baze addresaing modes, respectively?
Option A: | 120, 80
Option B: | 110, 120
Option C: | 120, 160
Option D | 120, 180
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1
. A J-KE flip-flop wath J=1 and E=I haz a 20 KHz cdock input. The Q) output is
Option & | Constantly LOW
Cption B: | Constantly HIGH
Cption C: | A 20 KHz square wave
COption D | A 10 KHz square wave
7. Which is the sitnplest method of implementing hardwired control unit?
Option A | State Table Wethod
Option B: | Delay Element Iethod
Option C: | Sequence Counter Wethod
Option D | Uaing Circuits
8. Highly encoded schemes that use compact codes to specify a small number of
functions in each micro instruction is
Option & | Horizontal organdzation
Option B: | Vertical orgamzation
Option ;| Diagonal organization
Option D | Complex microinstruction organization
a9, Which of the following staternent 1z TRUE?
Cption &: | A direct mapped cache has higher hit time than a 4-way set associative cache wath
sarne of number of sets.
Cption B: | Two 4 KB caches of same block size, but wath different associativity wall always
have same hit rate.
Option | & 26t associative cache has lower number of conflict misges than a direct mapped
cache of same size.
Option D | During a cache mizs, there will be block replacements in a fully assocative cache
1f at least one of the cache location 12 empty.
10, Which of the following statement iz false wath respect to instruction pipeling?
Option & | Pipelining can increase the throughput of a system.
Cption B: | Pipelining partitions the system into multiple independent stages wath added
buffers between the stages.
Option ;| Pipelining reduce the latency of each indiwidual instraction.
Option D | Unbalanced lengths of pipeline stages reduces overall speedup.
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Q.2 [ Solveany Two Questions out of Three.
A) | Petform the following — 10
1) Convert (3407010 to excess3 code.
i) Convert Hexadecim al to decim al: DADA
1) Draw OF gate nang MAND gate.
1) Hexadecim al to binary conversion: 3490 A0C
) FEepresent (2210 into Gray code.

B) | Draw flow chart for noti-restoring division algorithim and petrform the division | 10
opetation 1 1/3 usihg non-restoritg division algorithim

C) | Design a full adder using half adder and additional gates. Give its Boolean | 10
expression for Sum and Carry and truth table,

Q.3 | Solveany Two Questions out of Three.

A) | With suitable steps convert decim al number 395827 5625 toIEEE 64-hit 10
Double precision floatingpoint representation.

B) | With the help of diagram explain in brief: functioning of Micro programmed | 10
 ontrol Trat.

C) | Whatis Cache Mem ory? ASZ-bat computerhasa 32 bit mem oryaddress [t 10
has2kB of cache mem ory. The com puter follows four-way set associative
mapping Eachline size 15 16 bytes Show the mem ory addressform at and
cache m em oty orgarization.

Q.4 [ Solveany Two Questions out of Three.

A) | Whatis Pipeline Hazard? Give the typesof pipeline hazards White a 10
differenice between delayed branch and branch prediction.

B) | With suitable diagram, explain the Flynn Classification of C om puter 10
otgatuzation.

C) | White a short note onlnterleaved and Associative Mem oty 10
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o1 Choose the correct option for following gquestions. All the Questions are
) conpulsory and carry equal marks
1. How many subsets can be created for set A ={a b c,d}
Cption A | B
CptionB: | 12
CptionC: | 1a
Cption D | 20
2. Let p be®Johnis happy™ and g be “John 12 rich”™ Write the followang in symbolic
form. * John 12 poor but happy”
Cption & | ~p ™y
OptionB: | ~p W g
CptionC: | ~p W p™eg)
Cption D | ~g™p
3. Let Bo={[( 1,1, 3003, 101, 303,303,001 4 054504, 0] |, determine which
property 15 satisfied by above relation?
Option & | Reflexive
Cption B: Symmetric
OptionC: | Transitive
Option D | Eguivalence
4. Given the followang statements pick the one that a tautology?
Option & | ~ep—2 (g—>p)
CptionB: | (p™g—p
CptionC: | p™~q
Optionl: | g 2 ~p
3. Planner graph 1z a graph in which
Uption & | Two edges of the graph intersect.
UptionB: | Mo two edges of the graph intersect.
Option ;| All the edges of the graph intersect.
Option D | Some edges of the graph intersect.
8. Group has following Properties
Option &' | Closure Associative, Inverse, Identity
Option B: | Closure, Associative, Identity, Commmitative
Option C: | Closure, Associative, Identity, Inwverse
Option D | Closure, Associative, Identity element, Inverse element, Commutative
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7. The transitive closure of the relation R={{1.20.(2,30.(3.4%35.4)} on set
A={1,23.45) is
Option A: | {(1.2).(2.3).(3.4).(5.4).(1,3}}
Option B: | {(1,2),(2,3),(3.4),(5.4).(1,3),{1,4},(2,4})}
Option €0 | {(1,2),(2.3).(3.4).(5.4).{1,3},(1.4}}
Option D | {(1,2).(2,3),(3.4),(4,5),(1.3),(1,4}]
a. A iz a semi group (AL*) that has an identity element.
Option A | Cyclic group
Option B: | Lattice
Option C: | Poset
Option D: | Monoid
9. K11 ig a complete graph of 11 vertices and will have edges.
Option A: | 45
Option B: | 54
Option C: | 55
Option D: | 42
10. What is the identity e¢lement In the group G = {0, 1, 2, 3, 4, 3) under addition
modulo 67
Option A: | 0
OptionB: |1
Option C: | 8
Option D: | 4
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Q2
iy Solve any Two [ marks each]
L. Let A=1{[1,2,3,4,56 T7}]and E.={{a, b) | a-b 15 divisible by 3} Show that K iz an
equivalence relation.
11. FProvethatthe set Z of all integerswith binary operation * defined by a*h=a+b+1
forall a, b belongingto & 15 an Abelian group.
ii. Obtain the Conjunctive Mormal Form of (2 7y V (-~ "y)
E Solve any One [ 10 marks each]

Let D72 bethe poset consisting of all the positive divisors of 72
under the partial order of divisibility.

(a) Write down the elements of D727
(b) Draw the Hasse Diagram of D72
(c) Define Lattice Is D72 a lattice? Give areason for your answer

1.

Define and give examples of injective surjective and bijective functions.
Check the injectivity and surjectivity of the following function
f:N 2N givenby fix)=x?
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Q3
A Solveany Two [5 marks each]
1. Consider the following digraph andfind transitive closure using Warshall*s
algorithm.
a b
ii. Findthe generating function for the following sequences
i) (1,1.1,1,1,1, ...}
ii) 1,2,3.4, ...}
1. Proveusing Mathematical induction 1+3+5+ .. ... +(2k-1)=k -
is true.
B Solve any One [ 10 marks each]
1. Define Isomorphic Graph. Draw K6 and K3, 3 graphs. Find whetherthey are
Izomorphicor not?
ii. Conszider G= {1, 3, 5.7 } under the multiplication modulo&.

i) Find multiplication table of G.
iijFind 3-1,5-,7-
i1} Iz G cvclic Group?
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Qd.

Solve any Two [ 5 marks each]

o

Define Fzstential and Umiwversal Quantifier.
Let K= “zisa two-wheeler ™
Liz): "1z a scooter”,
M=) “z 1z manufactured by Bajgyg™.
Ezxpress the following vang Quantifiers:
1) Every two-wheeler iza scooter
i} There 1z a two-wheeler that 12 not manufactured by Baja).
i#)  Ewerytwo- wheeler that 12a scooter 15 manufactured by Baja;.

i1.

How many munbers between | and 500 are divisible by 3or 5 orf,

111,

Define Exvler Path and Euler Circuit. Checlt whether Euler Path, Euler Circuit
exzist in the following graphs.

1 G2

solve any One [10 markseach]

—_-

= onsider the set O of rational mambers, andlet ** be the operation on () definedby
a*h=ath-ab.

1) Find2*4 5 *(-4)

i) Showthat (02,%112 4 semi group.

1] Isit commutative?

11

Give the examples of relationE ond= {1, 2, 31 havingstated propetty.
1 R iz transitive but not symum etric
i) R iz symom etric bt not transitive
i) R isboth symmetric and arfisymmetric
17 R iz neither symom etric nor antisymm eteie.
) E iz equivaletice
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Choose the correct option for follmwing guestions. All the (Questions are
Q1. corpulsory and carry equal marks
2 marks each
L. Laplace transform of e =1(t% + sin2t) is
Option A 2 4 Z
(s+51% (545184 22
Option B: < n <
(r—5)° (z—-51¥+4
Option C: 3 4 5
(s+51% (54518422
Cption I 2 4 Z
(5+ 512 (s45)%— 22
2. s .
If L{F() = — X then L{F @)} ats=1, is
5+
Dption & E
5
DOption B: f
5
Dption ©: _i
5
Option I 3
5
1 .
3 Irverse Laplace transform of T, 18
5
Dption & b
f cosdudu
0
Option B: b
f sinludy
0
Dption C: b
f cos3utcdu
1]
Crption D £
J. cosudu
0
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4. -5a
&
Irverse Laplace transform of f(s)= 2 7 18
(5+2)
Oiption & 0 0=t=25
i = {g‘zi“sjtt —5)8 £ 5
Ciption B: 0 I
f':t:' = {E-z(:-sj(t_ o t =5
Option C: 0 =5
fie) = {e‘“tz t <5
Option D: 0 0<t<g
fie) = {e‘“ﬁ t=5
5. If flz) = ulx, y) + iv(x, ) isanalytic then f(z)is equal to
Option & | 61 GV
- I-_
dx dy
Option B; [ fu  o¥
dax + iB.'Jf
Option C: | du v
dy dx
Cption D | du dr
dx lﬂx
6. The value of ‘'m’ so that 2x — x° + myz is harmonic, is
Option &: (0
Option B | -1
Option ©: |1
Option D: [ 3
7. The value of coefficient of correlation lies between
Option A 0tol
Option B | -po ta 1
Dption ©: [ 0 tocao
Option D: | -1 tol
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8. The rank correlation coefficients of the following datais
23 25 27 29 3l a3
43 45 47 49 51 53
Option & | 0
DptionB: | -1
Option C: |1
DptionD: | 0.99
5. Expansion of Fourier series of  fix]=x in{-1, 1 )is
Crption A — 7
_ I W R
fix) = Z ’.rm[ 17™ sin nwx
=1
Option B 7 — (—1)n+3
fix) = EZ Tsmmz
=1
Option C: — (— 1)+l
fix) = Z ——sinnrx
L1
il=1
Crption D: 2 il E_l:]ﬂ-l-i
fix) = EZ Tsm nux
=1
10. Whatwould be the expectation of the number of failures preceding
the first success in aninfinite series of independent trials with the
constant probability of success p andfailure g
Option A E
q
Dption B: E
P
Ciption C: 7+1
q
Option D: pz
7
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Q2. Solve any Four out of Six 5 marks each
A Find Laplace transform of e 3t/ 1 — sin2t
. . 55 —155—11
B Find inverse Laplace transforms of CrDe_2?
C Expand Fourier Series for f(x) = i(n —x)in (0.27).
Find constants a,b, c,dand e, if
D (ax® +hxy? +oyp? +dx? — 29 +ildxy —axy” +4xy)
is analytic.
Ten students got the following percentage of marks in mathematics
and statistics
Maths |78 |36 |98 |25 |75 |82 |90 |62 |65 |39
E
Stats |84 |51 |91 (60 |68 |62 |86 |58 |53 |47
Calculate the coefficient of correlation.
A bolt is manufactured by three machines A, B and C. A turns out
twice as many times as B, and machines B and C produce equal
. number of items . 3% of bolts produced by A and B are defective and
5% of bolts produced by C are defective. All bolts are putinto one
stock pile and one is chosen from this pile. Whatis the probability
that it is defective?
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Q- 3 Nolve any Four out of Six S marks each
. 0 oin2E+5init
A By using Laplace transform, evaluate fD —
By using Convolution theorem, find inverse Laplace transform of
=
B (=2 + 130 =>+4]
c Expand Fourier Series for f(x) =1-x? in{-1, 1)
Find the analytic function f(z)=u+iv, interms of z, if
D _ gsinh2y
cosh2y + cos2x
Obtain the equations of the lines of regression for the following data.
E 65 66 67 67 68 69 70 72
¥ 67 68 65 68 72 72 69 71
Arandom wvariable X has the following probability distribution
X -2 -1 0 1 2 3
¥ P 01 |K 01 |2 |02 |3K
(i) Find the constant K. {ii) Find the mean and variance of X.
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Q- 4 Solve any Four out of Six S marks each

t
A Find Laplace transform oer'E“ cos® udu
0

2
B Find Inverse Laplace transform of llc::-g \,{ﬂJ

g 52416
C Find the half range cosine series for f(x) = (x-1)*; 0<x<1
Find the family of curves orthogonal to the family of curves
D XE‘}F - xy3 =c
Fit a straight line of the form y=a+bx to the following data
E ¥ 1 3 5 7 g 10
¥ g 12 15 17 18 20
A random variable x has probability density function
kxle™ x =0, k=0
F f&) = { 0 Otherwise

Find 'k’ and hence find mean and variance.
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