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Mathematics and Computer Science

PART -1
Each question carries ONE mark. (50 x 1 =50)
1. Given y = sin 2x, dy/dx at x = 3 is 5.  Evaluate the limit :
mostly near
- Xy
(A) 0.9600 %uniD e o2
Xy P> (U, Pt
(B) 0.9945 SR Y
(C) 1.920 A) -1
(D) 1.989 B) 0
C) %
2. GivenY =xInx, dy/dxis . -
(A 32hx (D) The limit does not exist.
(B) 3xllnx+x? |
C) x? 6. A partial differential equation requires
(D) 3x (A) exactly one independent variable
3. The two types of errors that are related (B) ‘wo'ormuraiudependent vardabies
to differentials are (C) more than one dependent variable
(A) Human, Absolute (D) equal number of dependent and
(B) Absolute, Relative independent variables
(C) Relative, Controllable
(D) Controliable, Natural
7.  The partial differential equation :
4. The 2" derivative of a function at s 9’z 6 3z
point P is 0, and concavity is positive ox? T 8y’ =Xy
for values to the right of P. What must
the concavity be to the left of P for P is classified as
to be an inflection point ? o
] . (A) elliptic
(A) The concavity must also be positive.
(B) The concavity must be negative. (B)  parabolic
(C) The concavity must be neutral (0). (C) hyperbolic
(D) The concavity must be imaginary. (D) None of the above
Space For Rough Work
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8. The following is true for the following 11. Unilateral Laplace Transform is
partial differential equation used in applicable for the determination of
non-linear mechanics known as the linear constant coefficient differential
Korteweg-de Vries equation. equations with
aw+ 8w e ow _ . (A) Zero initial condition
&t o’ dx (B) Non-zero initial condition
(A) linear; 3"™ order (C) Zero final condition
(B) non-linear; 3 order (D) Non-zero final condition
(C) linear; 1* order

- 1 2 S,t
(L) mon-unear: 1™ arder 12. Laplace transform of cosot is 552 + ®2.
The Laplace transfi f e — 2tcosd

9. A Laplace Transform exists when - ¢ ApHAcE Tansiorm of € Be

a. The' function is piece-wise (A) s—2s—22+16
continuous.
b. The function is of exponential (B) s+2s-22+16
order. (C) s—-2s+22+16
c. The function is piecewise (D) s+2s+22+16
discrete.
d. Tll-lde function is of differential 13. The inverse Laplace transform of
(A) 2 &E;‘ 1/(s*+s) is
a
4 !
B) c&d () ¢
©) a&d (B) l-e
(D) b&ec €) 1-et
(D) 1+et

10. According to the time-shifting
property of ~ Laplace Transfonp, 14. There are two containers, with one
shifting the signal in time domain containing 4 Red and 3 Green balls
mrrespond's to th_e + and the other containing 3 Blue and
(A) Multiplication by e™in the 4 Green balls. One ball is drawn at

time domain random from each container. The
(B) Multiplication by e™%in the probability that one of the balls is Red

frequency domain and the other is Blue will be
(C) Multiplication by €% in the time (A) 177

domain (B) 9/49
(D) Multiplication by e*oin the (C) 12/49

frequency domain (D) 3/7
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15. A person on a frip has a choice 17. Type Il error in hypothesis testing is
between private car and public - (A) acceptance of the null hypothesis
transport. The probability of using a when it is false and should be
private car is 0.45. While using the rejicctiad. _
piblic. transport, ‘further . chotoes (B) rejection .Bf the null hypothesis

_ when it is true and should be
available are bus and metro, out of accepted.
which the probability of commuting (C) rejection of the null hypothesis
by a bus is 0.55. In such a situation, when it is false and should be
the probability (rounded up to two rejected.
decimals) of using a car, bus and (D) acceptance of the null hypothesis
metro, respectively would be when it is true and should be

’ accepted.
(A) 0.45,0.30 and 0.25
(B) 0.45,0.25 and 0.30 18. Probability density function of a
() 0.45,0.55 and 0.00 random variable X is given below
CRERISE T CF() = {025ifl<=x<=5
(D) 0.45,0.35and 0.20 0 otherwise
P(X<=4)is

16. A two-faced fair coin has its faced (A) S
designated as head(H) and tail(T). This (B) 12
coin is tossed three times in succession € 14
to record the following outcomes. H, (D) 178
H, H. If the coin is tossed one more
time, the probability (up to one 19. The spot speeds (EXPI'E?S@d in km/hr)

- £ i oy X observed at a road section are 66, 62,
decimal place) of obmiming B agatn, 45,79, 32, 51, 56, 60, 53 and 49. The
given the previous realizations of H, H median speed (expressed in km/hr) is
and H would be (Note : answer with one decimal
(A) 05t005 accuracy)

B) 05101 (A) 54.49:54.51
(B) 54.52:54.52
(C) 051015 (C) 53.52:54.50
(D) 15t00.5 (D) 53.62:54.58
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20. Consider the following probability 23. The annual precipitation data of a city
mass function (p.m.f.) of a random is normally distributed with mean and
variable X. standard deviation as 1000 mm and

q ifx=0 200 mm, respectively. The probability
NN that the annual precipitation will be
pxg)=yl—9 HX "l_ more than 1200 mm is
0  otherwise (A) <50%
If ¢ = 0.4, the variance of X is (B) 50%
(A) 0.28 to 0.25 (C) 75%
(B) 0.23t00.25 (D) 100%
(C) 0.23t00.29
(D) 0.24t00.30 24. In an experiment, positive and
negative values are equally likely to
o : ] occur. The probability of obtaining at
21, The pmb&b.lhty depmty function of a most one negative value in five trials
random varniable, x is s
fx)==(@-x2)for0<x<2 (A) 1/32
4 (B) 2/32
= (0 otherwise (C) 3/32
The mean, px of the random variable is (D) 6/32
(A) 1.06to 1.07
- (B) 02310025 25. A person on a trip has a choice
(C) 1.06t01.08 between private car and public
(D) 2.06 to 1.07 tI’a'ﬂSpDﬂ. The pmbablllty of lllSiﬂg a
private car is 0.45. While using the
public transport, further choices
22. A fair (unbiase) coin was tossed four available are bus and metro, out of
times in succession and resulted in the which the probability of commuting
following outcomes : (i) Head, by a bus is 0.55. In such a situation,
(ii) Head, (iii) Head, (iv) Head. The the probability (rounded up to two
p[ﬁbﬂbi[it}" of ﬂbtaining a ‘Tail’ when decima[s} of using a car, bus and
the coin is tossed again is metro, respectively would be
(A) © (A) 0.45,0.30 and 0.25
(B) 12 (B) 0.45,0.35and 0.25
(C) 4/5 (C) 0.40, 0.30 and 0.25
(D) 1/5 (D) 0.45,0.36 and 0.24
Space For Rough Work
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26. In how many different ways can the 29. A networking company uses a
letters of the word ‘LEADING’ be compression technique to. encode the
ged in such a way that the vowels message before transmitting over the
fia network. Suppose the message
always come logcther contains the following characters with
(A) 360 their frequency :
(B) 430 Character | Frequency
(C)y 720 a 5
(D) 5040 b 9
C 12
27. How many 3-digit numbers can be d 13
formed from the digits 2, 3, 5, 6, 7 and € 16
9, which are divisible by 5 and none of f 45
the digits is repeated ? (Note that each character in input
(A) 159 message takes 1 byte.)
(B) 194 If the compression technique used is
Huffman Coding, how many bits will
(€) 205 be saved in the message ?
(D) 209 (A) 224
(B) 800
28. Which of the following is true about (C) 576
Huffman Coding ? (D) 324
(A) Huffman coding may become
) . 30. A binary operation@on a set of
0SSy in some cases. i ;
integers is defined as x ® y = x>+ y%.
(B) Huffman Codes may not be Which one of the following statements
optimal lossless codes in some is TRUE about @ 2
cases. (A) Commutative but not associative.
(C) In Huffman coding, no code is (B) Both commutative and associative.
prefix of any other code. (C) Associative but not commutative.
(D) All of the above (D) Neither commutative nor associative.
Space For Rough Work
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31. Consider the set S = {1, », ®*}, where 35. Let S be a set of n elements. The
o and w? are cube roots of unity. If * number of ordered pairs in the largest
denotes the multiplication operation, and the smallest equivalence relations
the structure (S, *) forms onS are !

(A) A group (A) nandn
(B) Arng (B) n?andn
(C) An integral domain () n2and0
(D) A field ' O} nandi

32. Which one of the following in NOT _
necessarily a property of a Group ? 36. How many different non-isomorphic
(A) Commutativity Abelian groups of order 4 are there ?
(B) Associativity (A) 2
(C) Existence of inverse for every (B) 3

element (C) 4
(D) Existence of identity (D) 5
33. Consider the bi lation R = {(x, y), : ;
(xons;) er(z © xl)nar(};re ;l;mon tg: 22:,[ 37. A relation R is defined on ordered
{x, y, z}. Which one of the following is pairs of integers as follows
TRUE ? gx, ) R(u,v) if x < u and y > v, then R
(A) R is symmetric but NOT = _ _
antisymmetric. (A) Neither a Partial Order nor an
(B) R is NOT symmetric but Equivalencs Relation
antisymmetric. (B) A Partial Order but not a Total
(C) R is both symmetric and Order
antisymmetric. (C) A Total Order
(D) R is neither symmetric nor (D) An Equivalence Relation
antisymmetric. _
34. [IfP, Q, R are subsets of the universal set 2% Et {% ?}ef G:tf {t{]; e}: }sethi;Ll é‘:ﬂf;l?ﬁz
C . s . s .
U,‘Cthen ép QryROEENQ MRy number of functions from S to the set
Q- W R™is {0,1}. The value of LogoLogN is
(A) Q°uURS (A) 12
(B) PUQCuUR® (B) 13
) @ D) 16
Space For Rough Work
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39. Consider the following relation on 41. Let G be a group with 15 t_alements.
subsets of the set S of integers between Let L be a subgroup of G: It is Imgwn
1 and 2014. For two distinct subsets U that L != G and that the size of L is at
and V of S we say U < V if the Icast 4. The size of Liis
minimum element in the symmetric (A) 3
difference of the two sets is in U. B) 5
Consider the following two statements : ) 7
S1: There is a subset of S that is D) 9

larger than every other subset. 2. Let=(a b, o d e)be S

. ; : . Let) =(a, b,c,d, e an alphabet.
S2: Th?; l:ha subset E;f S t:at 15 We define an encoding scheme as :

i G ga) =3, gb) = 5, g(c) =7, g(d = 9,
Which one of the following is CORRECT g(e) = 11. Which of the following
(A) Both S1 and S2 are true. numbers is the encoding h of a non-

, : empty sequence of strings ?
1 is true and S2 is false.
(B) 2t mnwmd > Ts i Let P, denote the i-th prime number
(C) S2istrue and Sl is false. ®, =2)
(D) Neither S1 nor S2 is true. F‘ o
or a non-empty string s = a,... a,
where each a, € 2., define

40, LetX and Y be finite sets and f: X ->Y —iF paEd
be a function. Which one of the fs) =117, _ P
following statements isTrue ? For a non-empty sequence < s;,..., s, >
(3) For any subsets A and B of X, of strings from X7,

|RA UB)|=|flA) | +|AB)| define #({S;...S,)) =11"=1 P/ 9
(b) For any subsets A and B of X, (A) 273747

AA N B)= fIA) n fiB) (B) 2838358
(¢) For any subsets A and B of X, (C) 2°3°5°

|AA N B) | =min {| AA)|, | AB)[} ) 20507
(d) For any subsets S and T of Y,

FUS AT = FYS)AFYT) 43. The binary relation S = ¢ (empty set)
A) a onset A={1,2,3}is:

(A) Neither reflexive nor symmetric

(B) b (B) Symmetric and reflexive

c )} Transitive and reflexive
©) (C) Transitive and refl
(D) d (D) Transitive and symmetric
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44,

Consider the following statements :

S1: There exists infinite sets A, B, C
such that A N (B v C) is finite.

S2: There exists two irrational
numbers x and y such that
(x + y) is rational.

Which of the following is true about

S1 and 52 ?

(A) Only S1 is correct.

(B) Only S2 is correct.

(C) Both Sl and S2 are correct.

(D) Noneof S1 and S2 is correct.

48.

_—e OO A

Ll = e e € =
o]

The binary operator # is defined by the
following truth table. Which one of the
following is true about the binary
operator # 7

(A) Both commutative and associative

45. Which one of the following well (B) Commutative but not associative
formed formulae is a tautology ? (C) Not commutative but associative
(3 Vx3dyR(xy)e3yVxR(x,y) : ; -
®) (Y x[Ay R (x y) > S, y)]) = (D) Neither commutative nor associative
Vx3dy S(x, y)
© [VxIy®E:) >RGNI | 49  The cardinality of the power set of
dy (= P(x, y) VR(x, y)] 0,1,2..., 10} is
(d) VxVyP(x,vy)—> VxVyP(y, x)
(5 5 (A) 1024
(B) b (B) 1023
C) c
D) d (C) 2048
. (D) 2043
46. Which among the below stated
Boolean expressions do not obey
De-Morgan’s theorem ? 50. Let X and Y denote the sets containing
(A) X+Y=X.Y 2 and 20 distinct objects respectively
BY X.Y=X+Y and F denote the set of all possible
(B) functions defined from X and Y. Let f
C) X-Y=X+Y
D) N Fthe ab be randomly chosen from F. The
(D) ROk B aueue probability of f being one-to-one is
47. Sum of products can be done using (A) 0.95
(A) Demorgan’s theorem (B) 0.80
(B) Algebraic theorem
(C) Demorgan’s postulate € 075
(D) Algebraic postulate (D) 0.70
Space For Rough Work
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PART - 11

Each question carries two marks. (25 x 2 =350)
51, Ctrl, Shift and Alt are called keys. 55. Which of the memories below is often
(A) modifier used in a typical computer operation ?
(B) function (A) RAM
(C) alphanumeric (B) ROM
(D) adjustment (C) FDD
(D) HDD
52. Computer Monitor is also known as :
(A) DVUB.
(B) UVD 56. #include<stdio.h>
(C) VDUD int main()
(D) CCTV {
int n;
53. Microsoft Office is an example of a Fo(E =T 105 )
(A) Closed source software e
printf("n = %d", n--);
(B) Open source software
etchar();
(C) Horizontal market software = 0
(D) Vertical market sofiware relumn 0,
h
54. transforms one interface The output of the program is
into another interface. A) 7
(A) Program
(B) 8
(B) Software
(C) Data € 2
(D) None of the above (D) Infinite Loop
Space For Rough Work
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57. #include <stdio.h> 59. What will be the output of following
: 0]
int main() pfngram o
#include <stdio.h>
{ intmain()
inti ; {
(=123 intnum = 10;
‘ ’ " 5 _ printf("num = %d addresss of num =
printf("i = %d\n", 1); %u", num, &num);
getchar(); num-++;
- printf{"\n num = %d addresss of num
: = %u", num, &num);
! return 0;
(A) 1 }
B) 2 (A) Compilation error
(B) num = 10 address of num =
) 3 2293436
(D) Infinite Loop num = 11 address of num =
2293438
(C) num = 10 address of num =
58. #include "stdio.h" 2293436
. . num = 1] address of num =
int main() 2703440
{ (D) num = 10 address of num =
chara[] = { “A’, ‘B’, ‘C’, ‘D’ }; 2293436
. num = 11 address of num =
char™ ppp.=4eal0); 2293436
*ppp++; // Line |
printf{"%c %c ", *++ppp, —*ppp); // Line 2 60. If a variable is a pointer to a structure,
’ ’ then which of the following operator is
] used to access data members of the
(A) CB structure through the pointer variable ?
B) BA (A) .
(B) &
(©) BC < *
D) CA (D) -=
Space For Rough Work
A 12 M/C
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61.

62.

63.

What will happen if in a C program
you assign a value to an array element
whose subscript exceeds the size of
array ?

(A) The element will be set to 0.

(B) The compiler would report an
€ITOr.

(C) The program may crash if some
important data gets overwritten.

(D) The array size would
appropriately grow.

What does the following declaration
mean ? -

int (*ptr)[10];

(A) ptr is array of pointers to 10
infegers.

(B) ptr is a pointer to an array of 10
integers.

(C) ptrisan array of 10 integers.

(D) ptrisan pointer to array.

In C, if you pass an array as an
argument to a function, what actually
gets passed ?

(A) Value of elements in array

(B) First element of the array

(C) Base address of the array

(D) Address of the last element of array

64. For a binary search algorithm to work,

it 1s necessary that the array (list) must

be

(A) sorted
(B) unsorted
(C) inaheap

(D) popped out of stack

65. Apriory algorithm analysis does not

include

(A) Time Complexity
(B) Space Complexity
(C) Program Complexity

(D) None of the above

66. If queue is implemented using arrays,
what would be the worst run time
complexity of queue and dequeue

operations 7
(A)  Ofn), O(n)
(B) O(n), O(1)

(€) 0d), Om)

(D) O(1), O)

M/C
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67. Entries in a stack are “ordered”. What 69. The output of the code below is
is the meaning of this statement ? (when 1 is entered)
_ _ #include <stdio.h>
(A) A collection of stacks is sortable. , )
void main()
(B) Stack entries may be compared {
with the “<* operation. double ch;
(C) The entries are stored in a linked printf("enter a value btw 1 to 2:");
list scanf("%lf", &ch);
switch (ch)
(D) There is a Sequential entry that (
is one by one. sase T4
printf("1");
_ _ break;
68. What is the output of this C code ?
case 2:
#include <stdio.h> printf("2");
intmain() break;
;o
{ (A) Compile time error
intl1 = 3; (B) 1
intl=1/-2; € 2 _
(D) Varies
mtk=1%-2;
70. Which of the following is not a valid
. ng 0 " i
pranti{Ded Yedin®, 1, k); declaration in C ?
return O; 1. short int x;
) 2. signed short x;
3. short x;
(A) Compile time error 4. unsigned short x;
(B) -11 (A) 3and4
(B) 2
I-1
(D) Implementation defined (D) All are valid.
Space FFor Rough Work
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71. Suppose n and p are unsigned int 73. In which header file is the NULL
variables in 2 C program. We wish to ~ macro defined ?
set p to nC3. If n is large, which of the (A) stdioh
following statements is most likely to
(B) stddefh
set p correctly ?

(A) p=n*(n-1)*(n-2)/6; (C) stdio.h and stddefh

(B) p=n*(@n-1)/2*(n-2)/3; (D) math.h

(C) p=n*@-1)/3*(n-2)/2
74. Which of the following is not a storage

(D) p=n*(0-1)*@-2)/6.0; class specifier in C ?

(A) auto
72. “typedef” in C basically works as an
alias. Which of the following is correct (B) register
for “typedef” ? (C) volatile |
(A) typedef can be used to alias (D) extern

compound data types such as

struct and union. 75. Which bitwise operator is suitable for

(B) typedef can be used to alias both turning on a particular bit in a number ?

compound data types and pointer (A) && operator

to these compound types.

(B) & operator
(C) typedef can be used to alias a

function pointer. (C) | operator
(D) All of the above (D) | operator
Space For Rough Work
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