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1.

For what value of k does the
equation

12x2 +7xy+ky2+13x—y+3=0
represent two straight lines?
(A) 10
(B) -10
(C) 20

(D) -20

The equation of the circle which
touches the line 5x+12y=1 and
which has its centre at (3, 4) is

2
@ (e-3P +ty-ap (2]

B) (x-3P +(y-4)7 =22
61\
(€) (x—3)2+(y-4)2—(§)

D) (x-4P +(y-3P =(%2

Prove that the circles

x2+y2+2ax+c2=0
and
x2+y2+2by+c2=0

touch each other if

(A) a?+b%=c?
B) a?+b%+c?2=0

(€

0

. -
a2
L+ -
02

ct‘ol"' U‘MIH

1
02
1
D —_—=
(D) 2
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4. The equation of the parabola, whose

focus is %,1 and directrix is
4x-13=0, is

(A) y*-2y-4x-8=0
(B) y2+2y+4x—8=0
(C) y>-2y+4x+8=0

(D) y?>-2y+4x-8=0

The condition that the line
Ix + my + n =0 may touch the ellipse

x2 y2
s
a b

is
A) a?? +b?m? =n?

2 2
a b
B =+ 3

= n2

(€) a*? +b’m?+n?2=0

(D) (@%? +b’m?)n? =1

The equation of the sphere passing
through the origin and the points
(a,0,0), (0, b,0) and (0,0, ¢ is

(A) x2+y2+z2+ax+by+m=0

(B) x2+y2+z2—ax—by—cz=0

2

(©) x2+y2+z +ax-by-cz=0

2

(D) x2+y2+z —ax+by-cz=0

L4



7.

8.

The vector equation for the line
passing through the points (-1, 0, 2)
and (3, 4, 6) is

(A) P =-1+2k+A(4i+4)+4Kk)
(B) 7=—-i+A(4)+4k)
(C) 7 =2k+Ar(41+4))

(D) None of the above

Two systems of rectangular axes
have the same origin. If a plane cuts
them at distances a, b, cand p, q, r
from the origin, then

(A) a+b+c=p+qg+r1

(B) al+bl+c!= p‘l +q'1 +r}
a“+b“+c“=p“+ +r
(C) 2 b 2 -2 p 2 q—Q -2

(D) a=p, b=q and c=r1
If

Ax? +5y2+p22 —axy +2ix
-4y -2az+d=0

represents a sphere of radius 2, then
the value of d is

(A) 120

(B) 121

() 123

(D) 139
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10.

11.

12.

If a and P are the roots of
x2 -2x+4=0, then the value of
a + Bt is

+1 nn
A) 2" cos(?)

n+l . (NN
(B) 2 sm[3]

c 2" cos[%]

n+l
(D) 22 cos(-n—ﬂ)
3

Suppose ax® +bx? +ex+d=0 has
three roots a, B, p. Then choose the
correct answer.

__b 2_4
(A) a+2B= e ap =

D opf =8
(B) a+2[3--;, af® = =

_b _g2_d
(C) a+2B_a,aB =

(D) None of the above

Consider a # 0.

The value of

B [(n+1)(n +2)---2n]%

n—w n

is

(A)

Al o

(B)

(€)

o

(D) 4

[ P.T.O.




13. The relative maximum of f(x)= x2e* 16.
is

(A)

mwl S

(B)

® |

(©)

| =

(D) €?

dx .
is

2
14. The value of L —————
(x?2 -2x+4)2 17.

(A)

W=

(B)

U~ =

(©)

(D)

QN =

15. Given

o Sm(‘“‘)dx, a#0

olo)= [

Then the value of 2y is
da

3sina®

(A) 18.
o
2sina?
(B)
o
3sina® - 2sina?
(©) -

(D) None of the above
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If

3 3
uzmn—l(u]
X-y

ou ou
then x—+y— is al t
X yay is equ 0

(A) sin2u
(B) cos2u
(C) tanu

(D) tan2u

The nth derivative of

2

Y= x+22x+3)
is

)'n!| 9.2 8
@) 2 [l2.ac+3]"+1 (x+2)’”1}

®) (—1)';-n1{ 92" 8 }

@x+3)" (x+2yt!

(-1*n!| 9.2" 8
© 2 {(2x+3)"+(x+2)'”1}

)'nlf 9-2" 8
2 [@2x+3"! (x+2)

(D)

The pomts of inflexion on the curve
= (log x) are

(A) (0, 1) and (2, 8)
(B) (1,0) and (2, 8)
(C) (0,1) and (e, 8)

(D) (1,0) and (&2, 8)



19.

20.

21.

The area of the
r =2a(l+cosb) is

cardioid

(A) 6na?
(B) 5na®
(C) 4na?

(D) 3rna?

I
If n is even, then j'g sin® xdx is

If I, =Igtan" xdx, then choose the
correct answer.

1

A I,+1, 1=

=
[

1
+

B) I,+I,;=

]
—

‘ B

C) I,+I, 5=

S
[=

1
n+l1

D) I+, 5=
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22.

23.

24.

If two vectors @ =5i+j-7k and
b =i+ j-7k are parallel, then the

value of % is
@ 1
B) 7
©) 2

(D) 5

If

f =cosxyi +(3xy - 2x2)j - (Bx + 2y)k
2f

dxoy

then

is equal to

(A) (xycos xy +sinxy)i +3j
(B) (xysinxy+cosxy)j-k
(C) —(xycosxy+sinxy)i+3j

(D) -xycosxyi+k

If F=ti-t2j+(t-1)k and

3 =212 +6tk, then j;?x's’dt is
(A) 24£+(2—0]}+(@)‘

: (40)-. (64)-
(B) —241+(?)J— —5-—)1:

- (40)-. (64)-
(C) -241 _(_é_JJ +(?)k
- (40Y-. (64)-
o -2i-(F)i-(5)

[P.T.O.




25.

26.

27.

If 7=xi+yj+zk is a vector, then

curl T is
A -1
B 0o
© j

(D) None of the above

If f(x,y,z)=3x2y-x2+zy, then

grad f at the point (1,-2,-1) is
(A) -14i-2j+2k

(B) -14i+2j-2k

(C) 7i+j+6k

(D) 5i-j+k

If X and § are irrotational, then

— — - o
(A) curl A=0, curl B=0and AxB
is not solenoidal

- - o
(B) divA=0, divB=0and AxB is
not solenoidal

(C) curl A =0, curlB=0 and AxB
is solenoidal

— — -3
(D) divA=0, divB=0 and AxB
is solenoidal
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28.

29.

30.

The volume of the parallelepiped
whose edges are g =2i-3j+4k,
- - - - - - -
b=i+2j-k and € =3i-j+2k is
(A) -5

(B) 5

© -7

D) 7

An integer is chosen at random from
1,2,...,,199,200. The probability

that the integer is divisible by 8 or 6
is

1
(A) 8
1
(B) 2
1
(€) I
1
D) 7

A, B and C are three mutually
exclusive and exhaustive events
associated with a random

experiment. If P(B)=%P(A) and
P(C) =%P(B}, then P(A) is equal to

o T
2

B) 13
1

(C) 13

(D) None of the above



31. A box contains 6 red, 4 white and 5 34. If a and b are constants, then choose

black balls. A person draws 4 balls the correct answer.
from the box at random at a time.
The probability that among the balls (A) cov(X +a,Y +b)=cov(X,Y)

drawn, there is at least one ball of

each colour is approximately (B) €owX, BE)=custX, ¥)

(C) var{aX +b) = a? var(X) + b*

(A) 06
(D) cov(aX, bY)=cov(X, Y)
(B) 07 .
X, Y are random variables.
(C) 05
35. A random variable X has the
(D) None of the above following probability function :
X=x : -2 -1 0 1 2 3
32. Let the random variable X have the Pix) : 01 k 02 2k 03 3k

distribution P(X=0)=P(X=2)=p;

1 Then the value of P(X <2) is
PX=1)=1-2p; for Ospsa. For

what value of p is the varX a (A) 07
maximum?
(B) 05
A) O
(A) (C) 03
1 (D) 015
B 3
(©) 1 36. In the case of binomial distribution,
2 the recurrence relation for proba-
bilities is

(D) None of the above

n
I e P EA
33. In the Poisson distribution, the
1 n
values of mean and variance are B) flx+1)= - % flx)

(A) 0 and 1 respectively B
© fx+="=2E 1
(B) 1 and O respectively

D) flc+)="L )
(C) equal x-14

Consider f(x)=b(x; n, p) with its
(D) None of the above usual meaning.

MATH/ARO/11/24/28-A 7 [ P.T.O.




37. The binomial distribution having
parameters n, p and g =1- p yields
Poisson distribution under which of
the following conditions?

(A) plorg)—>0, n>o and np is
not a finite constant

(B) plor g) =, n —» 0 and np is not
a finite constant

(C) P—>%, n->wx and npis a finite
constant

(D) plorg—0, n »>» and np is a
finite constant

38. The value of the determinant

a b c
a+2x b+2y c+2z
x Y z
is
(A) -1
(B) 1
€ 2
(D) 0O

39. If A is a non-singular matrix, then
(A) adj(adjA)=|A|"2 A
(B) adjfadjA)=|A|"" A
(C) adj(adjA)=]A|" A

(D) adj(adjA)=|A|™* A

MATH/ARO/II/24/28-A

41.

42.

Let

A=

PR
NN
oUW

be a matrix. Then rank A is
(A) 3
B) 2
(C) 1

(D) 0

The minimal polynomial of

4 2 2
A=|6 -3 4
3 -2 3
is
(A) t24+3t+2
(B) t2-3t+2
(C) ?-3t-2

(D) None of the above

The characteristic roots of a skew-
Hermitian matrix are

(A) either zero or pure imaginary
(B) all real

(C) both pure imaginary and real

(D) of unit modulus



43.

45.

The degree of the
differential equation

ordinary

(C) 3
(D) None of the above

.

The solution of the equation
(2xy + e*)ydx -e*dy =0

is

(a) —-+x’=c
B) e‘y+x’=c
(C) e“+y=c

(D) e*=c

where c¢ is an arbitrary constant.

The first-order ordinary differential
equation whose solution is
(- c)2 + y2 = 4, ¢ being a constant, is

(A) [%’4-1};;:4
(B) (%—4—1)_1;2:4

2
(©) {(%J +1}y2=4

(D) None of the above
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46. The solution of the

47.

differential
equation x%+ 2y = x? log x is

(A) Y =cx 2 +ix2(logx—%]
(B) y=¢:x‘2 +%x2 (logx +%)

) y= o + i—x‘z (logx - %)

2

(D) y=ex +i-x"2 log x

The differential equation
(x3 - 2y2)dx +2xydy =0

(A) is exact

(B) is not exact with no integrating
factor

(C) is homogeneous

(D) is not exact but has integrating
factor

The particular integral of the
differential equation
2
-——ng - % +y =sin2x
is
(A) -%(2 sin2x + 3cos 2x)
(B) —%(2(:03 2x + 3sin2x)
(C) —%{3 sin2x — 2sin x)
(D) - l(2 cos2x — 3sin2x)
13
[ P.T.O.




49.

50.

51.

The radius of convergence of the
series

x,13 2 135 4
2 25° "258° "
is
3
(A) 2
2
(B) 3
1
(C) 3
1
(D) DY
The series
i_l_
n=zn(lnn)?

converges for

(A) p<1
(B) p=1
€ p>1
(D) p<1

The alternating series

11 1
 (EEL UL
2 3 4

is
(A) neither convergent nor abso-
lutely convergent

(B) both convergent and absolutely
convergent

(C) convergent but not absolutely
convergent

(D) absolutely convergent but not

convergent

MATH/ARO/11/24/28-A

52.

53.

54.

10

The series 1+%+l+...+ 1

. 5 2n-1
is

(A) convergent

(B) not convergent

(C) an alternating series

(D) None of the above

A function f:R >R, R=(-», ) is
such that f 'I(G} is open in R
whenever G is open in R. Then fis

(A) bounded
(B) unbounded
(C) not continuous

(D) continuous

Let f:R —- R, R = (-, «) be defined
by
xzsinl?, x=0
flx)= x

0 ¢ X=0

d
Then — f(x) i
endxf()ls

(A) continuous and unbounded
(B) continuous and bounded
(C) not continuous

(D) None of the above



55. The improper integral 58.

J‘w e_ax sin x g
0 x

is convergent if

(A) a<O
(B) az=0
) a=-1

(D) None of the above

59.
56. If f:R >R satisfies the relation
flx+y)=flx)+ fly), Vx, yeR and
if fis continuous at x=0, then
(A) f is continuous at every point
celR
(B) f must be monotonically
increasing
(C) f must be monotonically
decreasing
(D) fis a constant function
60.

57. Consider the sequence {x,}, given
by xn=—n2, neN. Then the limit
inferior of {x,} is

(A) -1
(B) 0
(C) n

(D) None of the above

MATH /ARO/11/24/28-A 11

Choose the correct statement.

(A) The wunit interval [0,1] is
countable.

(B) The set of all rational numbers
in [0, 1] is countable.

(C) The set of irrational numbers in
[0, 1] is countable.

(D) None of the above
If the interval of differencing is h,
then the value of A(x+cosx) is

(A) 21us.in[x+ﬁ}~.in2
2573

h h
B) 2hsi — —
(B) sm(x-i-z)t:oss2

(C) h+ 2sin(x + E]sinﬁ
2 2

(D) h- 23in(x + I1—)9>in£
2 2

If fl(z) and Fz) are analytic in a
region D, then f(2) = u(x, y)+iv(x, y),
Z=X+1Y is

(A) constant
(B) zero
(C) not continuous

(D) None of the above

[ P.T.O.




61.

62.

63.

The bilinear transformation which
maps the points z; =0, 2z, =i, 23 =-1
into wy =1, wy=1, wy =0,
respectively is

z+2
The value of [, “—=dz, where Cis the

semi-circle z = 2e'®, where 0 <6 <7, is

(A) 4+2i
(B) 4 +2mi
(C) —4+2mi
(D) -4-2i

Let f(z) be analytic inside and on
the circle C with centre zy and
radius r, and let M denote the
maximum of | f(z)| on C. Then

@A) | fMz)| s—:';'

B) 1 fM(zp)l <n!M

© 1)l s 22

(D) None of the above
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64.

65.

66.

1

Laurent’s series of -
z“-3z+2

1<|z|<2is

] n

z
(A) ZO 2n+]
n=

B — - ——
( ) ng() 2n+1 ngo zn+1

o 1
€ - ZO zn+1

n=
(D) None of the above

The linear transformation w =iz +1,
z=x+1iy, maps the right half-plane
Re(z)>1 onto

(A) the upper half-plane Im(w)= 2
(B) the upper half-plane Im (w) > 2~
(C) the lower half-plane Im(w)<2

(D) the lower half-plane Im (w)< 27!

Let z; denote a fixed complex value.
If Cis a simple closed contour with
positive orientation such that z, lies
interior to C, then

W Ic(z—d;)“m
® i
A IC(z(—iz«vao)=
R

where n is any integer, except n=1.



67. Let G=1{0,1,2} and define * on G
by a*b=|a-b|, Va,beG. The

identity element of G is
(A) 0
By 1
(C) 2

(D) None of the above

68. If G is a finite group and H is a
subgroup of G, then

(A) order of G divides order of H
(B) order of G equals order of H
(C) order of H divides order of G

(D) order of H does not divide order
of G

69. Let G be a permutation group. Then
an odd permutation is of

(A) odd order
(B) even order
(C) even or odd order

(D) None of the above

MATH /ARO/11/24/28-A 13

70.

71.

72.

Let G be any group of order 2p,
where p is an odd prime. Then G is

(A) cyclic
(B) dihedral
(C) either cyclic or dihedral

(D) None of the above

Let G and G’ be two groups and a
homomorphism f :G — G’ is one-one
if and only if

(A) kerf=¢

(B) ker f # ¢ and contains at least
two elements

(C) ker f={e}
(D) None of the above

where e is the identity element.

In a permutation group G, consider
the following statements :

P : The product of two even permu-
tations is even.

Q : The product of two odd permu-
tations is even.

Choose the correct answer.

(A) Both P and Q are true
(B) P is true but Q is false
(C) P is false but Q is true

(D) Both P and Q are false

[ P.T.O.




73. The order of (8,4, 10) in the group 76.

Zyp xZgo * Zo4 is

(A) 60
(B) 24
(©) 12
(D) 6

The binary operations are usual.

74. Choose the correct statement.

(A) Z, is an integral domain but 77
not a field. ’

(B) Z, is a field but not an integral
domain.

(C) Z, is both a field and an
integral domain.

(D) None of the above

The binary operations are usual.

75. Let G:R3 5>R3 be the linear
mapping defined by -

Glx,y, 2)=(x+2y-2z,y+z x+y-2z)

The dimension of image of G is

A) 1
(B) 2
© 3

(D) None of the above
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Consider the vector space R3 with
usual vector addition and scalar
multiplication. Let -

U={(a,b,c):a=b=c}
Then

(A) U is a subspace of R3

(B) U is not a subspace of R3
(C) Uis an empty set

(D) None of the above

Let f:R2 5> R?
defined as follows :

be a mapping

f(x, y)=(ax + by, cx +dy)
Then fis

(A) linear
(B) non-linear
(C) not bounded

(D) None of the above

Let W be a subspace of R3, such
that W={(x, y, z)eR3 |x+y +z=0}.
A basis of W will contain

(A) 3 elements

(B) 2 elements

(C) 1 element

(D) infinite elements



79. Any superset of linearly dependent

80.

81.

vectors is
(A) basis
(B) linearly independent

(C) linearly dependent

(D) None of the above

Consider the following two state-
ments :

P : An orthogonal set of non-zero
vectors is linearly independent.

Q : An orthonormal set of vectors is
linearly independent.

Choose the correct answer.
(A) Only Pis true

(B) Only Q is true

(C) Both P and Q are false

(D) Both P and Q are true

A particle moves along a straight
line according to  the law
x2 =612 + 4t+ 3, where x= distance,
t=time. The acceleration varies as

(A) t
® -
© =
o) 5

MATH /ARO/11/24/28-A
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82.

83.

A point moves in a straight line so
that its distance x from a fixed point
at time t is proportional to t". If v is
the velocity and fis the acceleration
at any time t, then

(A) v=nfx
2 nux
B) f*=——
© »-1
n-1
(D) None of the above

A particle moves towards a centre of
attraction starting from rest at a
distance a from the centre; if its
velocity when at any distance x from
the centre varies as ‘

a? - x?

x2

Then the law of force is

d%x —p2a2
(A) 2-" .3
dt X
d*x -—p.2(12
B) —7~ 2
dt X
d®x -pa?
(€) 2 u3
dt X
d?x —pa2
(D) ™ 2
dt X

where p is a constant of propor-
tionality.

[ P.T.O.




84. A particle describes an ellipse under 86. The algebraic sum of the moments of

a force £ and has a velocity v any two forces about any point in

their plane is
at a distance r from the centre of

force. Then the periodic time is (A) equal to the moment of their
resultant about the same point

(B) greater than the moment of

3/2
A) 2n(2 ﬁ their resultant about the same
Julr n point
(C) less than the moment of their
resultant about the same point
-3/2
2
@ 2|2 (D) None of the above
ulr m
87. Three forces P, Q, R act along the
12 sides BC, CA, AB of a triangle ABC,
C 2n(2 2 taken in order. If their resultant
© ﬁ T passes through the incentre of
AABC, then
(A) P+Q=R
-1/2
o) 28[2 2% (B) P+Q+R=0
Julr
(C) POR=0

(D) None of the above

85. If a particle of mass m describes

a circle of radius r with angular 88. The complete integral of
velocity o, the only acceleration is 2 5
towards the centre and is equal to z= px+qy+\fp2 + q2 , P =£, q =£
is
(A) o?r
(A) z=ax+by
(B) or? (B) z=ax+by+VaZ +b2
(C) z=ab
(C) or
(D) None of the above
(D) wr” Here a and b are arbitrary constants.
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89, The solution of
0z 0z

+ = : =—,
xp+yq=2z, p o q oy
is
(A)  dlxy, xz)=0

x X
(B) ‘b[;, ;]=0

(©) 4{2, EJ=0
x X

(D) None of the above

where ¢ is any arbitrary function.

90. If u+iv=cot(x+1y), where x, y, u, v
are real numbers, then

(A) u? +v% - 2ucot2x=0
(B) u? +v? +2ucot2x =1
(€) u?+v?-2ucot2x=1

(D) None of the above

91. The solution of the linear
programming problem

Min Z =200x+ 500y
subject to the constraints

x+2y =210
3x+4y <24
xz0
y=0
is
(A) x=3,y=4
(B) x=4, y=3
(C) x=2,y=1

(D) None of the above
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92.

93.

94,

The linear programming problem

Min Z =3x+2y

subject to the constraints

x+y=8
3x+5y <15
xz0
y=20
has

(A) no solution
(B) more than one solution
(C) unique solution

(D) None of the above

A hyperplane is
(A) a convex set

(B) a concave set

(C) both convex and concave

(D) a basic feasible solution

Consider the following

statements :

two

P : The set of all feasible solutions

(if non-empty) of a
programming problem
concave set.

Q : Intersection of any
number of convex sets
a convex set.

Choose the correct answer.

(A) Both P and Q are true
(B) Both P and Q are false
(C) P is false but Q is true

(D) P is true but Q is false

linear
is a

finite
is also

[ P.T.O.




95. The remainder when 2340 is divided

96.

97.

by 341 is
a) -1
(B) 3412

(C) 9

(D) 1

The g.c.d. of -8 and 36 is
A) 2

(B) —+4
(C) 4

(D) None of the above

Imagine P as the largest known
prime till date. Then choose the
correct answer.

(A) (P-1)!=1 (mod P)
(B) (P-1)!=-1 (mod P)
(C) (P-1)!=4F (mod P)
(D) (P-1)!=(-4)" (mod P)
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98.

99,

100.

The remainder, when 19 divides

A/ + @19 + .- +18)°
is

(A) O

(B) -1

() 1

(D) 19

The order of convergence of Newton-
Raphson method is

A) 1

(B) 15

() 2

(D) None of the above

By Newton-Raphson method, the

obtained recurrence formula to find
the square root of any number y is

1 y
A x, =—xn——]
+1 2 X,
1
B) Xna=3 xn""é%ﬂ'}
oM Ly
(C) n+l =5 Xn x,

(D) None of the above

Here x, is the nth approximate of y.



SPACE FOR ROUGH WORK
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