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/7-A

PART—A

The average age of a woman and her daughter is 16 years. The ratio of their ages is
7 : 1. Then the woman’s age is

(a) 4 years

(b} 28 years
(c) 32 years
{d) 6 years

Tony is twelve years old. For three years, he has been asking his parents for a dog. His
parents have told him that they believe a dog would not be happy in an apartment, but
they have given him permission to have a bird. Tony has not yet decided what kind of
bird he would like to have.

Find the statement that must be true according to the given information.
(a) Tony’s parents like birds better than they like dogs

(b) Tony does not like birds

(c) Tony and his parents live in an apartment

{d) Tony and his parents would like to move

In an AP, the 6th term is half the 4th term and the 3rd term is 15. Then the 1lst term
and the common difference respectively are

(@ 21,3
) 10, 15
(¢ 21, -3
(@ -21, -3

If nis a prime number greater than 3, then the remainder when n? is divided by 12 is

aj O

(b) 1
g 2
(@ 3

A man shows his friend a woman sitting in a park and says that she is the daughter of
my grandmother’s only son. Then the relation between the two is

{a) sister-brother
(b) mother-son

(c) father-daughter
(d) husband-wife

3 [ P.T.O.
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To 15 litres of water containing 20% alcohol, we add 5 litres of pure wa;te‘r. Then the
percentage of alcohol in water is

(a) 20
(b) 35
© 15
@ 225

A train traveling at 36 km/hr crosses a platform in 20 s and a man standing on the
platform in 10 s. Then the length of the platform in meters is

(@) 100
(b) 240
(c)° 200
(d 180

A 4 cm cube is cut into 1 cm cubes. Then the percentage increase in the surface area
after such cutting is

(@) 300%
(b) 400%
(©) 200%
(d) 100%

Which one is grammatically correct option from the following?
(a) I have completed the work yesterday

(b) I completed the work yesterday

() I have had completed the work yesterday

(d) I has completed the work yesterday




10.

11,

12.

13.

/7-A

The rice is being sold at $27 per kg. During last imonth, its cost was $24 per kg. Then by
how much percent a family would reduce its con‘fsumption so as to keep the expenditure
fixed? i

(a 102%
(B) 12:1%
() 111%

(d) None of the above

There are three persons P, Q and R having sohrne balls each.

P gives Q and R as many balls as they already have

After some days, Q gives P and R as many balls as they have
After some days R gives P and Q as many balFs as they have
Finally each has 24 balls

What are the original numbers of balls each h;ad in the beginning?
(a) P-29, Q-21, R-12
(b) P-39, @-21, R-12
(c) P-21, Q-12, R-29

{d) None of the above

Select the most appropriate meaning of the underlined idiomatic phrases

Take care of what you say ! You will have to eat your words !
(@) You have no food to eat |

(b) You will have to take back what you havé# said

(¢} You are not good with your language

(d) None of the above

In an examination, out of 480 students, 85% of the girls and 70% of the boys passed.
How many boys appeared in the examination if the total pass percentage was 75%?

(@) 370
(b) 320
(© 360
(d 380

5 [ P.T.O.




14. Choose the sentence(s) where the underlined word is used correctly :
(i) This latest edition of novel is a pedestrian story about spies.
(ii) The exam paper is not pedestrian bq}t difficult.
(iii) This is the pedestrian highway. i
(iv) Every week we-are forced to listen tq a pedestrian lecture.
(@) (i) and (ii)
(b) (i)
(© () and (iv)
(d) None of the above

15. In the following sentence, choose the erroineous segment(s) :
He is one of those people (P)/who thinks ‘(Q)/ he owns the world (R).
(a) Error in P
(b) Errors in P and Q
(c) Errors in Q and R

(d) None of the above

16. At a dinner party, every two guests used a bowl of rice between them, every three guests
used a bowl of dal between them and every four used a bowl of meat between them.
There were altogether 65 dishes. How many guests were present at the party?

(a) 60 (b) 61

(c) 63 (d) 5"5

17. Count the number of triangles and squaqes in the following figure :

(a) 30 triangles, S5 squares
(b) 40 triangles, 7 squares
(c) 33 triangles, 6 squares

(d) 31 triangles, 8 squares

/7-A 6




18.

19,

20.

]7-A

Read the information given below and answer the question that follows :

Six friends are sitting in a circle and are facing the centre of the circle. L is between M

and N. P is between Q and R. M and Q are opposite to each other.

Who are the neighbours of Q?

()

(b)

(©

(d)

M and L

Land P

Pand N

Rand P

Various terms of an alphabet series are given with two terms missing as shown by (?) :

Choose the missing terms out of the alternatives given above.

(a)

(b)

(©

(d)

What comes next in the following series?
3, 10, 101, -

(@)

(b)

()

(d)

10101

10201

10202

11012

Z,$ W,0,T,K, QG,?,7?

[ P.T.O.
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22.

23.

24,
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PART-—B

If f(x) =2+|x-3| for all x, then the value of the derivative f'(x) at x =3 is

(b) ©
g 1

(d) Does not exist

If a function f is continuous for all x and if f has a relative maximum at (-1, 4) and a
relative minimum at (3, - 2), which of the following statements must be: true?

(@ f1=0
(b) The graph of f has a horizontal asymptote
{c) The graph of f has a horizontal tangent line at x = 3

(d) The graph of f intersects both the T(es

1/x _
lim -
x>0+ gt/* 41

is equal to

@ -1
b) 1
@ o
(@ 2

A function f(x} is defined as follows :

1+x if x<£2
S-x if x>2

£9=
Then
(a) f(x} is continuous but not differentia:lble at x =2
(b) f(x) is differentiable at every point o%‘ R

(¢}  f(x) is neither continuous nor differ?ntiable at x =2

(d) f(x) is differentiable at x =2 but is ATot continuous at x =2




25,

26.

27.

28.

/7T-A

il \/x2 +y? +22, then x%+ya—u+z% is cqual to
u dx ~dy O

z

(@ u

b) -u

(¢ O

dy

The derivative of f(x)= i;— —is-s— attains its maximum value at x equals to
a -1

b) O

(€ 1

(d 4/3

X
The area of the region bounded by the lines x = 0, x =2, y = O and the curve y = e?2 is

(@) e-1
b) 2e-1
(© 2e-1
(d) 2e

The degree of the differential equation

2
3,)\3
dx3 dx

is

(@ 2
b) 3
© 1
@ 4

[ P.T.O.




29. The differential equation for the family of curves y=cle2x +02e'2x, ¢ and c, are

constants, is written as

(@) §;§+4y=o

d2

(b) E;g—4y=0
d2

(c) E;§—2y=o
d2y

(d) ;—7+2y=0

30. The integrating factor for the linear differex“xtial equation

dy
xlogx—= + y=2logx
g ] y=2log

is

(2) e*

o o2
(c) x2

(d) logx

31. The necessary and sufficient condition for the differential equation
‘Alx, y)dx + B{x, ydy =0 to be exact is

0A oB
@ o=-2=
dx dy
JA 0B
b) S==2=
dx dy
dA oB
@ -=-%=
dy dx
0A 0B
@ ==
dy 0x

/7-A 10




32. If A and B are two square matrices of same order, then which of the following is not
correct? '

(@ det(AT) =det(4)
(b) det(A7!) =1/det(4)

(c) det(AB =det(A) det(B)

(d) det(A+ B =det(4) +det(B)

33. If A, Band Care three square matrices of sam<le order nx n, then which of the following
is correct?

(@ rank A=nand AB=AC=B=C

{(b) rank A=nand AB=0=B=#0

(0 AB=0but A#0 and Bx0=>rankA=n

(d) None of the above

34, The system of equations

2x, +2x,5 —2x3 =5
Tx, +Txy +x3 =10
Sxy +8xy — X3 F 5

has

(@) no solution

(b) infinite solution

(c) one solution

(d) None of the above

35. Suppose A is a square matrix such that A% = Ii, the identity matrix of proper order, then
(a) det(A)=0
(b) det(A)=2
(c) det(A) =21

{d) None of the above

/7-A 11 [ P.T.O.




36. The lines 2x — 3y = 5 and 3x -4y = 7 are diameters of a circle of area 154 square units,
then the equation of the circle is

(@) x2 +y? +2x -2y =62
(b) x2+y2+2x—2y=47
(€ x2+y®-2x+2y=47

d) x?+y?-2x+2y=62

37. The number of circles of a given radius which touch both the axes is

(@ 1
(b) 2
© 3
d 4

38. The parametric equations x =2+ 72k y=2t+1 represent
(a) a parabola with focus at (2, 1)
(b) a parabola with vertex at (2, 1)
(c) an ellipse with centre at (2, 1)

(d) a hyperbola with focus at (2, 1)

39, If _a'=°+}'+ Kk, g=4f+3}'+4l€, 3=f+aj+5l€ are linearly dependent vectors and
[@]=+/3, then
(a ao=Lp=-1
(b) o=1p=ztl

(€ o=-1pB=tl

(d a=xL8=1

| 7-A 12




40. If @ and b are unit vectors such that @—4b is at right angle to 7d—2b, then the angle
between & and b is

01
(a) 5

(b)

wla

(©

ola

{d)

A

41, For xe[-1 1], the value of cos™! x +cos™(-x) i%
fay ©
(b} =w
() 2cosx

(d) m/2

42, Ifcotx=-5/12 for xe (g, n), then secx equal§ to

(a) 5/12
(b) 13/5
(¢ -13/5
@ -5/13

43. Iftan'a+tan 'b+tan"lc=m, then
(a) a+b+c=2abc
(b) a+b+c=0
(¢ a+b+c=ab+bec+ca

d) a+b+c=abc

/7-A 13 [ P.T.O.




44. The number of solutions of the equation sinx +cosx = 3 is

(@) 2
b) 1
(€ O

(d) infinite

45. The probability that a man will hit a target is % If he shoots at the target until he hits it

for the first time, then the probability thaf it will take 5 shots to hit the target is

@
B °C, =
© 2
@ 2=

46. A problem in Mathematics is given to three students A, B and C whose chances of
solving it are 51, 3 and % respectively. What is the probability that the problem will be

solved if all of them try independently?

@ -
b)) —
(€ —

d) ==

/7-A 14
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47.

48.

49,

50.

/7-A

A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a
six. The probability that it is actually a six is

3
(@) z
1
(b) E
3
(c) Z

(d) None of the above

If p(X) = %, p(Y) =% and p(XwY)= %’ then the events X and Y.

(a) are mutually exclusive
(b) are independent as well as mutually exclusive
(c) are independent

(d) depend only on X

In an entrance examination, there are multi‘;ple choice questions. There are four
possible answers to each question of which one is correct. The probability that a
student knows the answer to a question is 90 i)ercent. If the student gets the correct
answer to the question, then the probability that the student was guessing is

@ 3
o
© =
@ 3

The mode and median of observations 5, 4, 4. 3, 5, 3,3,4,3,5,4, 3, 5 are
(a) mode = 3, median =5
(b) mode = 3, median =3
(c/ mode =4, median = 3

(d) mode = 3, median =4

15 [P.T.O.




PART—C

51. If fix)=x3 +x+1and g(x) = xsinx are deﬁnecjl over [0, 1], then which of the following is
true?

(@) f is uniformly continuous and g is not unifermly continuous
{b) f is not uniformly continuous and g is uniformly continuous
() f and g are both uniformly continuous

(d) None of them is uniformly continuous

52. The equation x> -3x+1=0
(a) possesses no solution in [0, ]j
(b) has exactly one solution in [0, 1]
(c) has exactly two solutions in {0, 1]

(d) has all the three solutions in [0, 1]

63. If

_|x¥sind), x=0
f(x)_{ 0 , x=0.

then

{a) f(x) is not differentiable at x =0

(b) f{x) is differentiable at x = 0 but f‘{x) is not differentiable at x =0
(¢} f'(x) is differentiable at x = 0 but f“(x) ‘is not differentiable at x = O

(d) f(x) is not continuous at x=0

54, f [x] denotes the greatest integer function, then the function f(x)={xsinx] is
differentiable in !

@ (L3
b [-1 1
© 11 :
d [

/7T-A 16
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55. If f,{(x)=x", n=12 - defined in [Q 1], then which of the following satisfies?
{a) f,(x) is pointwise convergent but not \i.mifonnly convergent
(b) fn(x) is uniformly convergent
{c) fnp(x)is not pointwise convergent

(d) fn(x) is pointwise convergent only at x =0

56. The improper integral is defined by

in2
j:su;xdx

Then

(a) the integral is convergent and its value is = /2
(b) the integral is convergent and its value is n
{c) the integral is convergent and its value is 2n

(d} the integral is not convergent

57. In which interval, the infinite series
Y x"-n!
n=0

is divergent?

58.

/7-A

@ (-1
(b) (-1 )
© 11
@ (=

For the set X ={1, 2 4, 7, § 11, 13, 14} under multiplication modulo 15, which one is

correct?

(a)
(o)
()
(d)

o =4, o(l}) =4
o(=1 o(l)=4
o(7)=4, o(l1)=2

o(N=2 o(1)=4

17
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60.

61.
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Let G be a group of non-zero real numbers under multiplication K = {x € G: x > 1} and
L={xeG:x=1or x is irrational}. Then

(a) K and L are subgroups
(b) K is a subgroup but L is not
(c) L is a subgroup but K is not

(d) None of the above

Let H be a subgroup of G and gbe an element of G. Then the set K = {ghg™}: he H)}
() is a normal subgroup of G

(b} is a subgroup of G

(c) is a cyclic subgroup of G

(d} None of the above

be the subset of R®. Then
(@) W is a vector subspace of R®
(b) W is not a vector subspace of R3

(c) W is a vector subspace of R*

(d) None of the above

18

T

VST




T ———_

62. Let

x
[
W=l x, eR%: x5 =x-x,

x4 | }

be the subset of R3. Then

1] o"l
(a) W is spaned by the set 4|0}, 1
L 1- _1_
(17 [ o]
(b) W is spaned by the set {| 0}, 1
2 -1

2] [ o]
() W is spaned by the set {| 0}, 11t

—1 -_lu.

i1 T 6
(d) W is spaned by the set 1/ 0|, 2}

1 -1

63. The dimension of the solution space of tihe homogeneous linear system whose

. . [11 -1 1},
coefficient matrix is

01 -2 -1
(@ O
by 1
(c) 2
d 3

64. The general solution for the non-linear differential equation

2
(@) —5ﬂ+6=0
dx dx

is

(a) (y-3x+cjly-2x+¢)=0
(b) (y+3x+c)y-2x+c)=0
(0 (y-3x+cjly+2x+c)=0
(d (y—-6x+cjly-5Sx+c)=0

/T-A ‘ 19 [P.T.O.
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66.

67.
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Which of the following satisfies the differential equation

2
y(%) +(x-y)%—x=0?

(a (y+x+c)ly-x+¢)=0
(b) (y+x+c)(y2—x2+c)=0
© (y-x+c)y+x%+c)=0

(d) (y—)c+c)(y2 +x%2+¢)=0

dy

The solution of the differential equation I + xsin2y) = x3

cos? y is

x2

(a) y= —21(x2 -l +ce”

x2

(b) secy= %(x2 —Y+ce
1 x
{c) y=§(tanx—13+ce

(d tany= —;—(x2 -+ e’

The solution of the linear second-order differential equation

2 v
_u.;.@-zy:(b
dx? dx |

is

(@) y=ce?* +cye”
(b) y=ce * +cye”
© y=ce™

(d y=e**

20
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69.

70.
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The solution of linear partial differential equation

is
(a)

(b)

(d)

The

is

(@)
(b)
(c)

(d)

Which of the following represents the heat equation?

(a)

(b)

(c)

(d)

(mz—ny)a—z+(n.x—lz)% =ly-mx
ox ay

x+y+z=y(x+my+nz)
x? —y2 + 22 = y(lc + my + nz)
x2 +y2 +22 =y(lx -my-nz)

x2 +y? +22 = y(lx + my + nz)

solution of non-linear partial differential equation

(E)z +(§_z_)2 =222 z=2z(x, Y
dx dy Y y o

z = (cx + d)? +c?y
z2 =cox+d+ y?

z=(ex+d)? +c2y?

z? = (x+d)? +2y?

k. © 9x 2
Pu_ p
ot2 dx

21
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71. The Newton-Raphson formula for finding approximate root of f(x} =0 is

@ o =Jf,‘(’;';’), fn)# 0

(b) n+1=xn+%c"7’), fxn) #0
© xn+1=xn_lf%rl—)), flg)# 0
@ oo =% =2 k) 20

72. The forward difference Atan™! x can be evaluated as
{a) tan_l(—h—)
22

(b) tan™! h )

73. The highest order of polynomial integrand for which Simpson’s %rd rule of integration is

exact is
@ 1
b) 2
) 3
b 4

17-A . 22
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. 75.

76.

77.
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The secant formula for finding the square root of a real number R from the equation
2 o
x“-R=0is

(@) x;x;_; +R
Ki T X
X X
b) ——L-+R
Xp+ X
1 R
c) —=|x;+—
o 2[ l xi)
N 2 v. ¥ —
(@ 2xT H XXy R

A square matrix A = (aij)nxn is lower triangular if
(a) a; = 0 j>i
(b) a; = 0i>j
{c) a; * 0i>j

() a;#0 j>i

Given two vectors d =2i - 3}' +6k and l—; =-2{ +2]’ —k. The value of the term

=
the projection of don b is

C e Y -
the projection of bon a

G
Wi W N Nlw

-
If @ and b are any two unit vectors inclined to x-axis at 30° and 120°, then ]3+gl

equals to

2
(@) 3
(b) 2
©) <3
(d) 2

23 [ P.T.O.
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79.
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The shortest distance between the lines

x-1_ y-2 _z-3 and x—2=,y—4 _z-5
2 3 4 3 4 5

is

(@)

(o Y

(b)

&=

(c)

&l -

(d)

L |

The angle between the line 7 = ({ +2j - k) + A{l - j+ k) and the plane 7 - (2 - j + k) = 4 is

(@ sin” L (-J—E—)
3

(b) sin~ L (-%)

() sin‘l(&)

(d) sin_l(%)

The value of (.l_;x?:") x(_c’xZi) equals to

[l
o
ol
Q

(a)

By
o)
ol
o

(b)

al
o
ol
ol

(c)

-7

(d) [abc]

24
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81.

82.

83.

84.

/7-A

The directional derivative of the function f = x? - y2 +2z2 at the point P(1, 2, 3) in the
direction of the line PQ, where Q is the point (S, 0, 4), is

(@)
(b)
©

(d)

28

The line integral fc (¢_V)w-d7 ) equals the surface integral

(@)

(b)

(c)

(d)

Il [VoxVy] fds
fls Vyx V4 ids
[[;Fo-Vy)-Ads

ﬂs [_V'¢x$w]><ﬁds

- 2 L g P A ~ -5 -
Ifa=(i+3j-k), b=(6i +9j-3k), then a and b are

(@)
(b)
(c)
(d)

coplanar
independent
colinear

All of the above

The value of p for which the vectors (-i+5]+ pIE) and (pi +2] + 3k) are perpendicular is

()
(b)
()
(d)

5
0
-5

1

25 [ P.T.O.
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86.
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A ball is tossed downward from a point A with an initial speed of V, =2-0 ms”L. Ifit

takes one second to strike the ground, then the height is
(a) 29 meters
(b) 49 meters
(c) 69 meters

(d) 9:81 meters

1

A2-0x103 kg car travels at a constant speed of 12:0 ms™ - around a circular curve of

radius 30-0 meters. As the car goes around the curve, the centripetal force is
(a) directed towards the center of the circular curve

{(b) directed away from the center of the circular curve

(c) tangent to the curve in the direction of motion

(d) tangent to the curve opposite the direction of motion

The amount of work done against friction to slide a box in a straight line across a
uniform horizontal floor depends most on the

{a) time taken to move the box
(b} distance the box is moved
(c) speed of the box

(d) direction of the box’s motion

The set of vectors {(L 1, 3, 1}, (1, 2 1 1), (LO, O 1)} is

(@) linearly independent

(b} linearly dependent

(c) neither linearly independent nor linearly dependent

{d) None of the above

The optimum value of the objective function of an LPP is attained at the
(a) points on x-axis

(b) points on yaxis

(c} points at the origin

(d) corner points of the feasible region

26
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91.

92,

93.
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Which of the following sets is convex?

(@ {xy:x+y?21
(b) {(x, y:2x% +3y°% <6}
y
© {x Y:4<x%>+y%>29
(d) None of the above
The LPP
Maximize Z = 3x; +2x,

subject to

X +x5 23

Xy, Xo 20
has
(a) a unique solution
(b) infinitely many solutions
(¢} an unbounded solution
(d) no solution

The convex hull of a set X is called a convex polyhedron if X consists of

()
(b)
(©
(d)

The optimum value of the variables x;, x, in LPP

finite number of points
infinite number of points

no point

Does not depend on number of points

Maximize Z =6x; +4x,

subject to
2x; +3x, £30
3x, +2x, £24 |
X +xy23
Xy, Xo 2 0
is
@ (8, 0
12 42
o (2.2
55
(c) Both (a) and (b)

(d)

None of the above
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94. Three different numbers are selected at random from the set X ={1 2 --., 10} The
probability that the product of two of the numbers is equal to third is

(o SN

39
@70

7

95. A student obtained 60, 70 and 80 marks respectively in three monthly examinations in
Mathematics and 95 in the final examination. The three monthly examinations are of
equal weightage whereas the final examination is weighted twice as much as a monthly
examination. The mean mark of Mathematics is

(a) 81
(b) 82
(c) 80
(d) 85

96. If mode of a data exceeds its mean by 12, then mode exceeds the median by

(a) 4
(b) 10
© 8
{d) 6

97. A man is dealt 4 spade cards from an ordinary pack of 52 cards. If he is given three
more cards, then the probability that at least one of the additional card is also a spade

is

(@) 047
(b) 023
(c) 064
@ 077
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98.

99.

100.

/7-A

Let R be a continuous random variable having probability density function

( kx , if 0<x<l1

k , if 1<x<2

FOI=1 g 4 3k, if  2<x<3
0o , elsewhere

Then the value of k is

@ 3
O :
© <
@

If variance of X is 1, then the variance of 2X + 3 is

) S
(b) 4
© 1
d 7

If for a discrete random variable X with a given probability density function

f(x)={fxg, if x=1234,5

0, elsewhere

then p{% <X< g} for given {X > 1} is

@ =

B 2

© =

@ 3
* %k k
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