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Read the fnllowlng instructions carefully hefore you begin to answer the questions.

IMPORTANT INSTRUCTIONS

1. This Question Booklet contains 100 questions in all.
2.. All questions carry equal marks.
3. Attempt all questions.

4. Immediately after commencement of the sxamination, you should check up Y:m‘- .
Question Booklet and ensure that the Question Booklet Series is printed on thed op -
right-hand corner of the Booklet and the Booklet contains 20 printed pages afn tri:’f ‘
page or question is missing or unprinted or torn or repeated. If you find any defect |
this Booklet, get it replaced immediately by a complete Booklet of the same series.

S. You must write your Roll Number in the space provided on the top of this page. Do not write
anything else on the Question Booklet. : s : e :

6. An OMR Answer Sheet will be supplied to you separately by the Invigilator to mark thc
answers. You must write your Name, Roll No, and other particulars on the first page of

the OMR Answer Sheet provided, falling which your OMR Answer Sheet will not be.
evaluated. : '

7. You will encode your Roll Number and the Question Booklet Series A, B, C or D as 1t 1s
printed on the top right-hand corner of this Question Booklet with Black/Blue ballpoint pen
in the space provided on Page-2 of your OMR Answer Sheet. If yothdo not encode or fail to
encode the correct series of your Question Booklet, your OMR Answer Sheet will not he

evaluated correctly.

8. Questions and their responses are printed in English ‘only in this Booklet. Each question
comprises four responses—(A), (B), (C) and (D). You are to select ONLY ONE correct response
and mark in your OMR Answer Sheet. In case you feel that there are more than one correct
response, mark the.response which you consider the best. In any case, choose ONLY ONE
response for each question. Your total marks will depend on the number of correct responses
marked by you in the OMR Answer Sheet.

9. In the OMR Answer Sheet, there are four circles—@), @), ) and (D) against each question.
To answer the questions you are to mark with Black/Blue ballpoint pen. ONLY ONE circle
of your choice for each question. Select one response for each question in the Question
Booklet and mark in the OMR Answer Sheet. If you mark more, than one answer for one

question, the answer will be treated as wrong. Any erasure or change is not allowed.

10. You should not remove or tear off any sheet from the Question Booklét. You are not allowed
to take this Question Booklet and the OMR Answer Sheet out of the Examination Hall during
the examination. After the examination has concluded, you must hand over your OMR

Answer Sheet to the Invigilator. Thereafter, you are permitted to take away the Question
Booklet with you.

Failure to comply with any of the above instructions will render you liable to such action ¢
penalty as the Commission may decide at their discretion.
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1. The propositional statement
(P> @VR) = (PAQ)>R)
is
(A) satisfiable but not valid””™
(B) valid”
(©) a contradiction+”"
(D) None of the above””

Let i

planacr; be a simple connected

ang 19 ooPR With 13 vertices

of fa t?dgtis. Then the number

In the planar '

e i embedding

4) o—

) 9. —

& W

o nsider the following
Currence relation :

T(l) =]

T+ =T =WaZr1) v n21

The value of T(m?) for m>1 is

A) Zeim-39+4

I o

(B) —-(4m? -3m+5) -~

(o)}

(C) —(Bm?®-11m+20)-5~

N |

D) ™ (5m® -34m?
6

5
—137m—104+—é)/

4. Let Gbean arbitrary graph wiLhPage 2

N modes and k componentg, If
a vertex is removed from G
the number of componem;
in the resultant graph must
necessarily lie between

(A) k and n-

(B) k—1and k+1<

(C) k—=land n—-1 "

(D) k+1and n—k

5. Which of the following
statements is/are true for
undirected graphs?

P: Number of odd degree

vertices is even

Q : Sum of degree of all vertices

is even
(A) Only P —
(B) Only Q -

(C) Both P and O~
(D) Neither P nor Q

6. What is the correct translation
of the following statement into
mathematical logic?

“Some real numbers are

rational.”

(A) Ix (rational (x) — real (x))
(B) V x(real (x) — rational (x))
(C) Fx(real (x) A rational (x))
(D) Ix(real (x) v rational (x))



7.

A student appears for tegyg 1
II and II. The studeng ié
successful if he passes in tegqq |
Il or I, Il. The probabiliticg
the student passing in testg ;
II and III are respectively ,
and 1. If the probability of

student to be successful jg 1
20
then

(A) p(l-i-q).—:l'/
(B) g(i+p)=1--

(©) pg=17"

(D) =1

-+
T

Q=

.
p

8. On a chessboard, small squares
are either black or white, set

alternately.
placed at

Three pawns are
random on three

squares of the chessboard. The
probability that two are on the

S

guares of the same colour is

a) o

) o~

(D)

None of the abov‘e/

flx, =196

¢ hundred identical coing,
probability p of
ghowing up head, are tos‘s.cd_ If
o< p<1 and the probabxllny of
heads showing on S50 coins ig
equal to that of heads showing
on 51 coins, then the value of

p is

each with

1

(A) 72/ B 757
50_. L

©) To1 D) To1

10. The joint density function of the

random variables X and Y is
given by

XY , Dxx<4, 1&€YLS

0 , otherwise
Then E(X) is

# 2~ ® 2~

wl

(D) l/

1
© 5~ 12
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11. In a normal population, 1567%

is less than 34 and 2:28% 1is
more than 63. The standard

deviation of the distribution is

B) 9357
e

@) 4

Q2 (D) 3



12. In a town, 10 accidents ]l':":lt
place in a span of 50 ('Iy‘.:
Assuming that the numbe
of accidents per day follows
the Poisson distribution, the
probability that there will be tv\{o
or more accidents in a day 18
(given 02 =0.8182)

(B) 0-00¢
(D) 001756

(A) 00127

(C) 0003

13. f Ris a reflexive relation on a
finite set A having n elements

and let m be the order pairs in
R, then

(A) mz2n_~
(B) m<n~
(C) m=n-"
(D) None of the above—

14. [(x)=|sinx|has an inverse of its
domain

(A) (0, m)~

g I 1
m [0.2]

© |33

L

ﬂ“]/

(D) None of the abow/

_q?_.—'),o 1 5—A

15. The inclusion of which 0

16.

17.

following sets into
Page 4

S={{}2), (1,2 3},{] 3, 5),
{]”2‘ s‘,.l' '2,3, 4, 5',

is necessary and sufficient
make S a complete lattice und
the partial order defined by th
containment?

(A) {1}~
B) {1}, {237
(C) {1), {1 3
(D) {1),{1L3},{123 4}~

{L233]

The smallest odd order for nog
abelian group is

A) 9_- (B) 15—

©) 21~ (D) 22

m parallel lines in a plane af
intersected by a family of #
parallel lines. The total numbe
of parallelograms so formed i

(m-1)(n-1.—

) S

>
® -

m(m-1) n(n -4~
) 2

mn(m- Nn-1—
————f;/



18. The sides AB, BC, CA of 5

19;

20.

triangle ABC have 3, 4 ang 5
interior points respectively o
them. The total number of
triangles that can be
Constructed by using these
Pomnts as vertices is

(A) 220~

(B) 204~
(C) 205
(D) "195

The number of ways in which
¥ 18 can be distributed amongst
four persons such that
receives less than ¢ 4 is

(A) 42~
(B) 23—

(C) 4+

nobody

(D) None of the abeve

The total number of seven-digit
numbers, the sum of whose
digits is even, is

(A) 9000000
(B) 45000007
(C) 8100000
(D) None of the above™

al.

The sum of digits in the Unjt
place of all the numbers formey
with the help .Of 3,4,5,6 taken
all at a time 1s

(A) 432
(B) 108"
©) 36~

D) 18~

22. The number of dissimilar terpg

23,

in the expansion of (x + y +2)" ig

nn+l}—
(A) 5

B) (n+1)(n+2! -
2

() [-"i)z(’icﬁ/

(D) None of the above~
The Cigenvalues of idempotent

(A) 0 and -1 on]y-\/

D) -1 and 1 onlyp—



25.

24. Let the characteristic equation 27. Let a, b, c be positive rag
: of a matrix M be A2-A-1=0, numbers. The system
then ) equations in x, y and z
(A) M~ does not exist” Yy 1 , y2+ 4 L
Iy -Z =l G igt5=
(B) M! exists but cannot a? b2 c? a b ¢
determined from the data—"
[C) M_1=M+,k _ﬁ+£+£=1
(D) M1=M-1~ a® b? ¢
has
The rank of skew-symmetric
matrix cannot be (A) no solution <™
A 1~
o (B) unique solution—
B B (C) infinitely many solutions
© 4 (D) finitely many solutions
@) 0~

26.

28. The number of linez
independent entries in a skew
Symmetric matrix of order #

All the eigenvalues of the matrix equals

21 0

0 0 -1

nn+1)
lie in the disc A==
(A) |A+1]s1—
B) 1A-1]51~ ] Bl
2

(C) M+1]£0/

D) |A=1)lg2~"
(D) | l D)nd oy~

/L/32-2015—A 6



29.

30.

31.

Which of the following
statements applies to  the
bisection method used fq
finding roots of functions?

(A) It converges within a fey,
iteration —~

(B) It is guaranteed to work

all continuous functiong

(C) Tt is faster than the Newton—

Raphson method

(D) 1t requires that there will be
no error in determining the

sign of the functicr”

33-

The Newton-Raphson method is
used to find the roots of the
equation x?-2=0, if iterations

are started from -1 and the
iterations
(A) will be converged to ~1—

(B) will be converged to +2—
(C) will be converged to -2
(D) will not be converged—"

In interpolation, if xq, xy, ..., X,
are (n+ 1) distinct values of real-
valued function f(x), then

(A) one has a polynomial
Pn (x;) = f(x) of degree n—

(B) one has a polynomial
Pn(xi)= f(x) of degree n
exactly —

(C) one has a polynomial
Pn(xi) = f(x) of degree n
less

(D) None of the above —~

|6/L/32-2015—A 7

32.

. 34I

Page 7
which of the following is true for
pbackward difference operatory
(A) V2f(x)= flx—2h)
=2f (x = h)+ flx)—

(B) V2f(x)= flx—2h)
+2f (x=h)+ [T

(€ V2flx)= flx-2h)~
—2f(x~h)- flx)

(D) None of the above —

The initial value problem has at
least one solution y(x). This is

(A) uniqueness theorem for

initial value problem—
(B)

existence theorem for initjal
value problem

(C)
(D)

3
Green’s theorem -

None of the above

The value of f(x) given only at

x=0, l. g. 1
33
Which of the following can
be used to evaluate _ﬁ,ﬂ"".
approximately?
(A) Trapezoidal rule —

(B)
(C)

SimPSDnlS rule -

Trapezoidal gag
Simpson'’s rule——

NDDE Ofmc abovc/

well a8

(D)

[ P.T.O.
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35. 1f fix)is continuous at x=08nd 38 The valye of
i d —1+—=|--@)
“”'L.de .hf-[(“n)(“n)( ﬂ) ﬂ]
-0 x
is s
4
(A) O (A) ;-
B 2
(€ ri ) ;
(D) None of the above
36. If gix) is the inverse of an o
inveruble function f|x) which s 5
differentiable at g - ¢, then D) Mome of the
g (fi?) equals
A ' 39. The area bounded by the y-axis
=
) '.X _- y-cooxmdy-m:.Osti-
[ =
) fia A 2V2-T @ <3-1
(D) None of the above - . -
0 V2¢+l~ o V2~
7. The value of the integral
j‘z x|x)dx 40, If
@ L v
18 " V(x)'.[x)
41 .
(A) 3 lhmm,fyu.uequl“o
- A xf
(B 20 -
B o _
2l
< 2 (S R
- None of the above
o0 tions of e o -~ (D)



941, Al
Possible Numbers of
oolean variableg m_*mnps
(A) o5~ °
B 2
(B) 2 X22 %22 %22 03 _—
(C) 2255~

(D) 232

42, i
Consxdcr the followin

fragment -
int *pa, *pb;
mt a, b;
Pa = &a; pb = &b;
“pa = 25;
pb = pa;
printf (*%d \t %d\n", a, b);

The output of this code is

B C Cod:

(A) 25, 25 —

(B) 25, unknown.—

-

(C) unknown, .}5”
(D) unknown, unknown—"

43, The average memory Aaccess
in a computer takes 24 ns
(nanoseconds). It is known that
memory access lime on miss is
60 ns and with cache is 15 ns.
Hit ratio for this system is

-

(A) 09—
B) 087

(C) 085

(D) 0-95/

6/L/32-2015—A

44.

45.

46.

d
(0, 1) %0 1) =
Let A:{D.}ll :zi cyzia b c}). Page9
c )

. {a‘szl i listed 11 lexico-
SUPF}JEC orde pased on 0_< 1 a(_ind
E'lpl' ted in Ie:cicographxc order
p lsr: b<alfoB><Am
ol chicographic order,
after

next clement

the '
(t:;c:- o), (@ b, o (b1 1)) is

(0,1, (@& 00,0y

(A)
0, 1,0, (b aa, 0.0 W

@) ( 3
© {(LLO. (@G a), 0,0, 0)

o) (L1 (aca 60 0))—

One-byte data d-,ds---dzdldo is
transmitted from A to B. Hered,
represents LSB (least significant
bit). If transmitted value is 244
and received value is 237, bits in
error are

(A] d.|d3dl/
(C] d5d3dﬂ -

(D) Insufficient data -+t infer
correct results

!nscrling a NOT gate between
inputs of a J-K flip-flop results
in

(A) S-R flip-lop—
(B) NAND gate —

(D) D fip-flog™



A7, A Lo wot ol wll JLnglinh alphabets
and D (o sel of dighs

A - l'l\’.'”. .u V','4".‘N.'“'c""'vi"y'l)
D« Vel

At ddentifler e € oan he
vontectly  deacrthed by which
il thie following, — regular
expeanlnng
(A) ba'ly ne A he ALD
(1 b', he AL D

() o' W', ae A bhell

(1) b, aed he AD

A8, Conablder the tollowing paceado

cotle applied on oo hinary tree |
ComputeX (node)
I (node == NULL)
retirn 0
clne )
lvalue = ComputeX (node-=
et ),

tvalue = CompiteX (node-=
Ppht Child),
return (Drmax (lvalie,
rvitlue))
endll
)
The vinlne relurned Ly
ComputeX (root) It
“t
(A) purnher ol leal nodan In I'hr
lree
(1) number of noden In the tres—
() number of Internnl nodes -
the tiee
(17) height ol tho lreec
10

161,/ 32-2011=A

19, Consider the following ¢ Soi

Page 10
fragment :

unsigned char a, b, flap
char num,;
a=§,
b=a << 4,
flag = num & b;
The value of lag’ is true if ang
only if

(A) LSB (least significant bit) of
‘num’ is one

(B) MSB (moslt signifi 1) of
‘num’ 1s one

(C) LSB (least significgntbit) of
‘num’ 18 zero

(D) MSB (most significant ki) of '

‘num’ is zero

50. Match the terms in Column—]
to those in Column—II :
Column--1 Column—1II
[nterrupt 1. von Neumann

Pipeline 2. 1/0 Device
Stored Program 3. Cycle Stealing
DMA 4, Fetch-Decode-
Execute
Codes ;
(A) n b c d
4 2 1 3/
(B) « b d .~
4 4 § @
C) a b c d~
2 4 3 1
M a b ¢ o
4 3 1 2
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