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1. For any two sets Aand B, An(AuB)"

is equal to-
A) A (B) B
(C) ¢ (D) AnB

2. If A and B be two non-empty sets,
then which one of the following is
the result of (AuB) - A?

(A) A-B (B) B-A

(€) B (D) A’

3. Consider the function f:W - W
defined by

n+1if n is even
n—-1if n is odd

f(n)={

where W is the set of whole
numbers. Then the function fis

(A) one-one
(B) onto
(C) bisective

(D) None of the above

4. If A and B are two sets such that
n{A) =2, n(B)=3 then n(P(Ax B)) is

equal to
(A) 64 B) 6
{C) 5 (D) 12
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5. With respect to composite
composition, the set A, of all even
permutations of degree n, defined
on a set S forms a finite group of

order
(A) n (B) 4£n
(C) n/2 (D) £n/2

6. If in a group of 65 people, 40 like
cricket, 10 like both cricket and
tennis, then the number of people
who like tennis only and not cricket
is

(A) 15 (B) 25

(C) 35 (D) 45

7. If in a group G, a° = e, the identity
element of G and aba ' =b? for
a, be G then Ofb) is

@A) 31 ®) 29

(€ 23 D) 19

8. The set Q of rational numbers is not
a group under the operation *
defined By ash “?b S

(A) #*is not a binary operation in Q
(B) =* is not associative in Q

(C) there does not exist identity
element in Q

(D) some elements of Q have no
inverses



9. Let H and K be two subgroups of a

group G. Then HUK is a subgroup
of G if and only if

13. The system of linear equations

AX = B is consistent if and only if
the coefficient matrix A and the

augmented matrix [AB] are of
(A) either HCc K or KC H :
(A) same rank

Wik =y (B) different ranks
(C) HgK and K¢ H (C) same number of rows
(D) None of the above (D) None of the above

3 3 3.5
10. Let (Q + 9 be a ring of rational 14. If x, y ze R" and x° +y° +2° =81

numbers. Then the set of integers Z then the maximum value of x + y+z

is is

(A) a subring but not an ideal of QO (A) 33 B) 3

(B) neither a subring nor an ideal (€) 27 (D) 9
of Q

} ’ 15. The condition in order that the
(C) a subring as well as an ideal i 3 2
of O equation x° - px“ +gx—-r =0 may
have a pair of equal roots is
(D) not a subring but an ideal of Q

(A) pg=r
s _ =t (B) pr=gq

11. The inverse of a symmetric matrix is
€) gr=p

A) symmetric
) (D) None of the above

(B) skew-symmetric
16. The infinite series
1+2 1+2+3 1+2+3+4
+ - + -v00
23 33 43

(C) diagonal matrix

(D) None of the above
is
12. The rank of a m xn matrix whose

. Vi (A) convergent
every element is unity is )

(B) oscillatory
&) m (B) n
(C) divergent

(C) mn (D) 1 ' (D) None of the above
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17. The series 21. If y=log(sinx), then y; is equal to

1 4 9 .o n2 ' )

Fp by o +---+——3—-—-—x""1+--- () sin x +cos” x
% He pft n” +1 sin? x
is convergent if
2 x
A) x<1 (B) CO:
ST 0
B) x>1
€ x=1 © 1+cos? x
. .3
(D) None of the above . i
R
18. Choose the incorrect statement : | e x+32cosx
sin” x
(A) A convergent sequence
determines its limit uniquely.
(B} Every convcrgcnt series is 22. SuppOSC the function f satisfies the
bounded. condiﬁons .
(C) A monotonic increasing i) flx+3 = flxfly ¥Vxand y
sequence diverges to + if it is =
not bounded above. (i) flx) =1+ xglx) where
(D) A monotonic  decreasing lim g{x) =1
x—=0

sequence is not convergent. Then f’(x) is equal to

19. lim (\/x +x+Vx —\/E) is equal to (A) fix)

i B B) F0d-90
: © 2f(-40)
(©) log 2 D) e

(D) None of the above
20. The function f defined by

4t
i cEeesi Sh 23. If o(x, Y= xsysin_l[gJ and

flx) = x %

k y K= 0 ‘ xﬂ_i_ 22 5 n¢
is continuous at x = 0 for o9x yay s
A) k=0 then n is equal to
B) k=1

A) 4 B) 5

© k=7 (A) (B)
(D) no value of k (C) 6 (D) 7
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24. If u=x2y+ y?z+2z%x then the value

of%+iri+§y- is equal to
dx dy odz

(A) 0
(B) u
C) x+y+z
D) (x+y+2)?

25. The point of intersection of the
tangents to the curve y = 2x2 at the

points (L 2) and (-1 2) is
(A) (0 0 (B) 02
€ 0 -2 D) & 0

26. If H is a homogeneous function of x

and y of degree k, then each of o

ox

and %E is a homogeneous function
y

in x and y of degree
(A) k

(B) k-1

(C) k-2

(D) Noné of the above

27. The function f(x, 3 = 2x? +2xy-y®
has

(A) no stationary point

(B) only one stationary point at
G 0

(C) two stationary points at (0, 0)
and (1 —1) 7

6 -3

(D) two stationary points at (0, 0)

and (1, -1
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lim

28. xe* —log(l + x)
x—0 x2

is equal to

(A) 0
B) 2
© 1

(D) -1

X +sinx
l+cosx
then F(n /2) is equal to

29. If Fix)=| dx and F(0)=0,
(A) m/2
(B) n/3
(C) n/4
(D) ©
30. The value of I;%fx—x)dx is

& 2l
(A) zlog2
(B) log2
(C) % log?2
(D) mlog2

31. The volume of the solid obtained by

2 2

revolving the ellipse- x_2 e
a ;

b2
about the x-axis is

(A) %naQb
(B)'%wab2
(©) %na2b

(D) 2nab?

[ P.T.O.



32. The triangle of maximum area which
can be inscribed in a circle is

(A) scalene
(B) right angled
(C) isosceles

(D) equilateral

33. If f(x) = fla- x), glx) + gla - x) = 4 and
‘ j; Flodx = % then j: Flgix)dx is
equal to
@A) 1
(B) O
& -1

(D) None of the above

34. The radius of curvature of the
parabola y2 =4x at the vertex (0, 0)

is equal to
(A) O B) 1
(C) 2 @).:3

35. The value of Isin_l(cosx)dx is

7Y (g SO W
@ = -Zip

(C) —+C

(D) None of the above
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36. In the mean value theoren’i_

flx+h) = flx)+hf‘(x+6h), 0<B <1

where f(x) = sin x, the limiting value
of 6 as h— 0+ is
(a) 2 ®) 1

© 1 ©) -3

37. If f(x) j Jf dt, then =~ f 4 ;o equal

to
(A) O (B) 1
(C) 2x2 (D) Vx

38. If at every point of a certain curve,

the slope of the tangent equals — 2_x,
y

then the curve is
(A) a straight line
(B) a circle

(C) a parabola

(D) an ellipse

39. If
S | 24 2 - 2 pasd
JDCOt (l1-x+x )dx—lfotan x dx
‘then the value of A is equal to
A 1 (B) 2

€ 3 (D) 4



41. The

42. The

40. The condition f(c) =0 for f(c) to be

an extreme value of the function fis
(A) necessary condition
(B) sufficient condition

(C) necessary and sufficient

conditions
(D) necessary but not sufficient

condition

degree of the differential

equation

(2] (@) (-

is

A) 3

(B) 2

(C) 1

(D) not defined

integrating factor of the

differential equation
ydx - (x +2y?)dy = 0

is

A) 1/y

(B) 1/x

€ y

(D) None of the above
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43. (y-cx)(c-1) =c is a solution of the

differential equation

dy
A = pX + -_ 2; = ——
(A) y=px+p-p“; p o
2
e S
(B) y=px B
(C) y=px+ 2

(D) None of the above

44. The particular integral of
differential equation

(D? -Djy=e* +e7*
is given by
1 —
®) = +e™)
(B) -,%.:c(e"t +e )
(€) %x2(e" +e %)

(D) _é_x2(ex _e—x]

45. The differential equation
M(x, y)dx+ N(x, y)dy=0
is an exact equation if

dM  oN
iy = st g
@ ax+8y g

- e B S
dy ox

© =-Z-=0

(D) None of the above

[P.T.O.



46. The general solution of the 49. The equation ax? +2hxy+by? =0

differential equation represents a pair of perpendicular

(D2 +6D + 9y = 2e72* £
: (A) a+b=0
is
(B) h2 =ab
(A) y=(Acos3x + Bsin3x)+2e 2% :
(C©) h?>ab
(B) y=cxe 3 +2e72% (D) h?<ab
(©) y=(g +cyx)e3* +e72% 50. If the shortest distance between the
lines
(D) y=(q +cyxje 3* +2e72* X=3E goRe Y -3
3 =1 il
' 3 +7 -6
47. If the straight lines and L A A
32 4
2 2
ax® +2hxy+by” +2gx+2fy+c=0 is A+/30 unit, then the value of A is
intersect on the x-axis then A 1 :
(A) ag=fh B) 2
(B) ah=fg A
(©) af =gh @) 4

(D) - Noteof the shove 51. Reducing to its standard form, the

eguation

48. If by transformation from one
rectangular axes to another with

the same origin, the expression transforms to
ax + by changes to a’x’+ b’y’, then

14x2 —4xy+11y% -44x-58y+71=0

(&) y? =24x
(A) a+b=a’+b’
2 &
x°_ Y
B =2 =1
B) a®+b%=a’? +b? i
2 2
ad - b u X
242 a4 o L -X -
B e vos
3 2 2
D 2-2 ) — .1
&b 4 6

KTM-20-XV/26 8



52. The direction cosines of the line of
shortest distance between the lines

(Ai (1/9, —4/9, 8/9)
(B) (1/43, 1/43, 1//3)
() (1/9, 4/9, 8/9)

(D) (1/414, 2/414, 3/4/14)

53. The number of spheres of a given
"radius r and touching the
coordinate axes is
(A) 4
(B) 6
€ 8

(D) None of the above
54. The equation xy=0 in three-
- dimensional space represents
(A) a pair of straight lines
(B) a plane
(C) a pair of parallel lines

(D) a pair of planes at right angles

KTM-20-XV/26

55. The cone
ax? + by? +cz? + 2fyz +2gzx + 2hxy = 0

has three mutually perpendicular
generators if '

(A) a+b+c=1

{B’ l-q-l.{.l:]_

Z be
(C) a+b+c=0
(D) None of the above

56. If 3, g, C are three mutually non-
coplanar mutually perpendicular

unit vectors then [d b ¢ is
@A) 0 B) 1
Cr 2 )

57. The vector function ?(z) of the scalar
variable t is of constant direction if

2.9 _
@A) f ¥r 0
(B) ?xd—t.=6
df _
(C) FE

(D) None of the above

58. If the vectors 2i— j+k, 1+2]-3k
and 3i +aj+ 5k are coplandr, then
the value of a is

(A) -4
(B 4
€ o
(D) None of the above

[ P.T.O.



59. The area of the paralielogram whose
adjacent are i+k and
2i + j+k is given by

sides

(A) 2
B) V3
() 3

(D) 2V3

60. The general value of (—:]"' is
(A) e[4n+1)§

(B) e—(4n +1)3

(C) e(l—4n)£

2

(D) e(4n. -—l)g

61. If a=cosa +isino, b=cosP+isinp,

c=cosY +isiny, then ctbn::frL is
abc

equal to

@A) o

(B) 2cos(a+B+7)
(C) 2sinfo +B+7)

(D) tanfa +B+y)

KTM-20-XV/26
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62. If tan(x +1y) = u + iv, then the value of

u? +v2 +2ucot2x is _

(A) O
B) -1
(C) 1
(D) 2
63. Ifa is a positive acute angle, then the
imaginary part of log(l +itana) is
A) o
(B) tana
(C) seca

(D) O

64. Which of the following is incorrect?

cosh? x -sinh? x = 1

(A)
(B) sech?x-tanh? x=1
sech?x+tanh? x = 1

(&)

(D) coth? x —cosech?x = 1



. The sum of the series 68. The total number of injective

mapping ‘from a set with

(2 ) ( + _1_] i l(_?__ + _1_] 2N m-elements to a set with n-elements
33

\3 7 734 B3 8 when m<n is
is given as - @A) m"
i B) n™
®) =
© n/2 IO 6 ==
(D) /4 -

D) |n

66. If a function fis invertible, then the
number of inverses of f can be

69. A subgroup H of a group G is a

(A) 2 normal subgroup if and only if
B) 3 ol

(A) xH=x""H VxeG
(C) infinite

B) xHx'=H vVxeG
(D) 1 ie., unique

(C) hlxheG Vhe H

67. The domain of the function
(D) hG=Gh Yhe H

Ir 1
f(x} - Jx——s
70. Let (G +) be a group and ae G. If

is given as Ola) = 40 then O(alS) is

(A) 15 (A) 120

(B) [S = % (B) S

153 ] = = : (C) 8

D) ]=es 5 (D) 80

KTM-20-XV/26 11 [P.T.O.



71. Let f be a homomorphism from a
group G into a group G’ with
ker f = {e}. Then f is

(A) an epimorphism
(B) a monomorphism
(C) an isomorphism

(D) None of the above

72. An integral domain is
(A) a field when it is finite
(B) always a field
(C) never a field

(D) None -of the above

73. If Ais a singular matrix then Adj A is
(A) non-singular
(B) singular
(C) symmetric

(D) Not defined

KTM-20-XV /26
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74. If A and B are symmetric matrices of

the same order, then

(A) A-B is a skew-symmetric
matrix

(B) AB- BAis a symmetric matrix

(C) AB+ BAis a symmetric matrix

(D) AB is a symmetric matrix

75. If A and B are square matrices of

same order and A’ denotes the
transpose of A, then

(A) (AB’'=A"+F

(B) (AB"=A'F’
(C) (AB’ = BA’
D) A" =A"-F

76. If X be an invertible matrix, then X!

18

Adj X
(A) d_-‘
1X]

(B) |X|Adj X
(©) X(AdjX)

(D) None of the above



77. The condition which must be 80. The second term of the equation
satisfied by the coefficients of the
equation x3 -3x2 +12x+16=0

3 2 -
x° -px“ +gx-r=0 can be removed if we diminish the

roots by
when two of its roots o, B are
connected by a relationo +f = 0, is
(A) 4
(A) pr+q=0
(B) 3
(B) pg-r=0 -
€ 2
(C) pg+r=0
(D) 1
(D) p-gr=0
2ok St e
78. Ifo, B, y be the roots of the equation 81. If nhj’?,;—” =k, then the positive
n

x3+6x2+3x+1=0, then the

Wi al  SEn term series Xu, converges if
value of o +B“ +y~ is

i e (A) k>1
(B) 30 B) k<1
(C) 36 C) k=1
(D) 24 (D) Nosie of the above

79. The condition that the roots of the B2UETHe dericwioiwhisee h lgerm. s
equation ax> + bx? + cx +d = 0 may 2

n“-1-n, is
be geometrical progression is
(A) ac=bd : (A) oscillatory
(B) ad = bc (B) convergent
(C) ac® =b3d (C) divergent
(D) a®c=b3%d (D) None of the above

KTM-20-XV/26 13 FRIO:



83. The value of £ in the mean value

theorem f(b)— f(@)=(-a)f’(f) for

fix)=vJx and a=4, b=9, is

(A)
(B)

7

(D) None of the above

84. Rolle’s theorem is not applicable to

the function f(x) = [sinx|in [—g, g]

because

w {-5)*s(3)

(B) fis not continuous in I:—g, ~;—:|

-(C) f is not derivable at some
n

: n
ints of | ——, =
i ( 2 2)

(D) fis not defined at some points
of |:—E E]
3.3

85. If the function f(x) = (x - 3)? satisfies
all the conditions of Lagrange’s
mean value theorem, then the point
on the curve where the tangent is
parallel to the chord joining the
points (3, 0) and @, 1) is

@A) (1, 4
(B) (G 9
(€ (5/2 1/4)
(D) (7/2 1/4)

KTM-20-XV /26

14

86. If u=log(x3 +y®+2°-3xyz), then

Uy, +Uy +U, is equal to

3
A g=—np
X+y+z
1
B8] ———
X+y+z
- WPl
x2+i2+2
(©) X Ty A8
X+y+z
D) 2,.:nc+y2+zz
x4y’ 4z

87. The angle of intersection of the
curves r = a(l+cos8), r=b(1-cosb)
is
(A) =
(B) =n/2
€ 0O

(D) -n/2

88. The maximum value of sin x + cos x is
(A) 2
B) v2
(C) 1

(D) 1++2



89. The value ;:>f I; tan~! 12x——12dx is
+Xx-x
A 1
(B) 0
(€ -1
(D) =/4

90. The value of the indefinite integral

I dx
3+2sinx +cosx

is given by

(B) sin‘1(1+ta.n§)+c
(C) cos’1(1+tan

)
(D) tan'l[l +cos§) +C

91. The polar equation of a conic is

E =3—-4cosb
T

Then the eccentricity of this conic is
given by

A) 4/3
(B) 5/3
€ 3/4

(D) 5/4

KTM-20-XV/26 15

92. The area of the region bounded by

the parabola y? = x and the line
2y=xis
(A) 1 sq. unit

(B) sq. unit

(©) sq. unit

Wi w=

(D) sg. unit

[ATEN

93. The slope of the tangent at (x, ) to a

curve passing through the point
x? + y?
(2, 1) is ———=—Then the equation
2xy

of the curve is given by

(A) 2(x2 -y?)=3x

B) 2(x? -y?) =3y

© x(x?-y*)=6

(D) x(x? +y?) =10

94. The general solution of the

differential equation
d?y _
2

is given by
1 o«

A) y= 7 e +ax+b
1 __ox

(B) y= 3 e " +a

(C) y=e‘2"‘+ax+b

(D) y=Zle‘2" +ax? +b

[ P.T.O.



95. The solution of the differential
equation

d? y

dx2

dy 2
-2—=+y=x
i Yy

ex
is given by
(A) e*(¢ +cyx)+ x2e*

(B) e*(g +cyx) +%x3e"

9 4
C) e*(g +cox)+—x"e*
(€) (e +ecpx) 12

(D) None of the above

96. The value of A for which the two
circlesx2+y2+5x+3y+7=03nd

x?2+y%2 -8x+6y+A=0 are

orthogonal, is
(A) 18

(B) -18

) 9

(D) ©
97. The number of normals wi'u'ch can be

drawn from a given point to a
parabola is

@A) 1
B) 2
€ 3

(D) 6

KTM-20-XV /26
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98. For any three vectors @, b, ¢; the
value of [@+b, b+¢, ¢+a] is
equal to
(A) 2[d@ b ¢)
®) i@ b 3

©) @ b 2>

(D) None of the above

99. If o =cosx +isinx, B=cosy+isiny,
y=cosz+isinz and a+B+y=0,

then the value ofl+l+l is

o B vy
(A) 3cos(x+y+2
(B) 3sin(x+y+2)
(C) O
(D) None of the above

100. If a=cosb+isinB, b=cos¢+ising,
then the value of cos(® + ¢) is

w Yo

® 5l a)

2 2
(©) a® +b*

2_b2

a
B =




