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15. I /(%) ,.Tl_,,, then 7 (0)=

b’
@A) (1) n! ® U
n!
(©) = ®) *
n: n

16.  If u(x,y)=x"+y", then u,(e,1) is

(A) e B) 1
C) e+l D) 2e
ok sk
17. Lt5 Broe e 500, then the positive value of % is
Wt X —
A) 3 B) 4
©) 5 D) 6

3 -l
18. If A:{ 5 i -,, then the value 0f|AAT| is

A) 3 B) 47
(€3 - §* D) 11?

19.  If (G,*) is a group, a,be G, then (b" *a*b)3 =

3
(A) (b"’) *q> *h Byt

€) b 'xaxp’ (D) (b“)3*a*b3
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20.  If 3—~i is a solution of x* ~6x+k =0, then k =

(A) 5 B) s
© 1o (D) 10
21.  For the curve x=e¢' cost, y = ¢’ sint, the tangent line at ¢ is parallel to

the x -axis when ¢ is equal to

~7T V4
A) — B =&
(A) 2 B) 2
V4
<) - D) o
2
22, Ifu- log(ex -+-ey), then a—u%gl—l—:
Ox Oy
, 1
(A) e +e’ (B) ‘g
e +e
<€) 2 D) 1
23, I'he number of points of inflection of the curve y = x/3 is
(A) 0 - B) 1
(©) 2 : ®) 3
e i X X¥a
24.  If (x-+iy)? =a+ib, then .—“+; is equal to
S a
(A) 4(a® %) (B) 4ab

©) 4(a®+1?) (D) 5ab
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235.

26.

27.

28.

29,

If sinx is an integrating factor of the differential equation
1y

,;I_X, + Py =, then P can be
X

(A) logsinx (B) cotx
(C) sinx (D) logcosx

The interval in which the function (x - 3)2 is strictly increasing, is

A) (~0,3) B) (-3,2)
©) (3,») (D) (~o0,)
X a a

Which of the following is a root of the equation |a x a|=0?

a a x

(A) ~a (B) 2a

C) -2a D) 3a
A train 280m long, running with a speed of 63 km/hour will pass a
pillar in

(A) 15sec (B) 16 sec

(C) 18sec (D) 20 sec

The ratio of the areas of the incircle and the circumcircle of a square is

(A) ®) %

1 |

(D) 1

N

©
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30. If every element in a group is self-inverse, then the group is
(A) cyclic (B) non-abelian
(C) cyclic and abelian (D) abelian

2 2
31. The angle between the asymptotes of the hyperbola —;% i)T =1, with

the eccentricity e, is

(A) tan ! (é) B) 2 tan ™! (g-J
a b

(€) 2sec'(e) (D) 2sec”’ [l)
e

. . d :
32.  'The integrating factor of Eici + ycot x =4xcosecx is

(A) cosecx (B) cotx

(C) cosx (D) sinx
33. The conjugate of i'* +i' + 15 110 js

(A 1 ®) -1

(C) 0 D) -i

34. The line Ix—2y+3 =0is a tangent to the parabola 4y2 =x if I=

, 1
A) 12 B) ==
(A) B) 5
: (©) % D) 3
35.  If x+y=22 and x*+y® =404, then xy=
(A) 40 (B) 44
(C) 80 (D) 88
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306. If the remainder and the quotient when 4150 divided by x are 25 and

55, then x ==

37.  'The largest number from V2,33 and ¥4 is

@A 2 ®) 44
© 3 D). 2==4a

38. In the group G = {4, 8, 12, 16} under multiplication modulo 20, the
identity clement is '

(A) 4 (B) 8
(©) 12 D) 16

39. The set G {

a 0 i
g bJ / abe R} under matrix multiplication forms

(A) an abelian group : (B) non-abelian group
(C) monoid but not a group (D) None of the above

40.  If (142434, )" = (12423 4n°), then x =

A) 1 B) 3
©) - 4 (D) 2




000 A
E@f@.] ‘ S—e—ries A l

9

41. The function f whose graph passes through (0,7/3) and whose

derivative is x\/i —x? is given by

@ f(x)- ( -13-)\(1 oy —8}

3

®) f(x)= (%)Ml ~a?fls 8-

42. If a, b, ¢ are distinct nonzero integers such that a, ab, abc are in A.P.,

then
A) c=1 B) c=2
(C):r =3 D) c=4

43. If A is a square matrix such that A® =0, then (I+4) s
(A) I-A B) I1+4”"
(C) I+A+A* (D) I-A+A’

44. Volume of the parallelopiped whose conterminal edges are

27 —3j+ak, 1+2j-2k, 3i—j+k is

(A) 5 units (B) 6 units
(C) 7 units (D) 8 units’
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45.

46.

47.

48.

49.

10

The length of the latus rectum of the ellipse 5x° - 9y = 45, is

5 10
A) = B) —
(A) 3 B) 3
W 24/5 5
© _I_ (D) £
5 3
sinx+sin2x+sin3x sin2x sin 3%
N filx)= 3+4sinx 3 4sinx |, then the value of
1+sinx sin x 1
A
J(x)dx is
0
(A) 3 B) 273
< 13 D) o

It /"(x) is continuous at x=0 and f"(0)=a, then the value of

- [ 2/()-3/ @9+ f(4x)] i
x>0 3 X
(A) a B) 3a
(C) 4a (D) 6a
If »? :P(x) is a polynomial of degree 3, then 2--~(1—[y3 QJ is
dx dx®
equal to
(A) P(x) + P (x) (B) Px) P'(x)
© Pi) P"@ (D) aconstant

The least positive integer to which 79 x 101 x 125 =mod11is

(A) 5 B) 6
©) 4 (D) 8
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50. Which one of the following subsets of S; is a subgroup of S;?

Sl e 260y

o 1 2 3 1 23 i 1 2 3 1 2 3
V) 1 2 3)°(3 2 1 D) 1 2 3/13 1 2
51. Lines ax-+by+c=0 where 3a-+2b+4c::0, a, b, ¢ ¢ R are concurrent at
the point
A) (3,2 B) (2,4
© (.4) D) (il
) ’ 4’2

52. The number of points ( p,q) such that p,q {1,2,3,4} and the equation

X" +qx+1=0 has real roots is

A) 7 (B) 8
<€ 9 (D) 10
53. The complex numbers sinx 4- icos2x and cosx — isin2x are conjugates

to cach other for

(A) x=nn B) x=nnr2
{C) x=0 (D) no value of x
2 0 0
54.  IfA=|0 2 0}, then 4° js
»_O 0 2‘
(A) 4 (B) 44

(C) 164 (D) 324
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1 sin@ 1
55. If A=|—sin@ 1 sin@ |, then |4 | lies in

-1 -sind 1
A) [2,3] B) [3,4]
©) [2,4] D) 13,5]
r, % &
56. IfT,, T,, T, arethe . q", /" termsofan AP, then|p ¢q 7r|=
1 | (!
A 1 ®B) =l
(€) 0 (D) 2
57. Sum of 1-+4+7-+10+...... +n terms is
n(3n—-17) n(3n-1)
A) et By =X
(A) 5 (B) 5
n(3n +1) (3n-1)(3n+1)
oy B 15) Pl e ol
©) 3 (D) 3

53, Iff(2)~4andf(2)=1,then lin%\:_——-———xf 2)- 22f (x)} %
X=> X —

A) 1 B) 2
©) 2 (D) 3
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9. If 4sin"'x+cos";'jx —ir then x _eduals
1 : o 3
@A) 1 - B V3
2 . v
1 A 1
B oy -1
(O 3 : (D) y
60.  The curve represented by

- X =a(cosh@-+sinh @), Y= b(cosh@- sinh ) is

A) ahyperbola : (B) an ellipse
(C) aparabola ; (D) acircle
61. - Solution of 2{;3-23 is
3x-5"
12 512
: el R B e S
(A) [ 7) B) (3 7}
5 : 12
C ~a@, - - Dy |—=,
(©) ( % 3) (D) [ 2 00)
. : . xX+2 1.
62.  The number of Integral solutions of <> — s
' x+1 2
A) 4 B) 5
© 3 D 2
- 1+i
M 2 B 2

) <2 D 2
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64. If z is any complex number such that \z+4\ <3, then the least value

and the greatest value of \z -1-1\ are

(B) 0,6

(A) 1,6
(D) 2,6

< 2,8

65. Iz :ilog(Z—\/—g), then cosz is equal to

(A) 1 B) 2i
<) 1 (D) 2
66.  Locus of the point z satisfying the equation \ iZ- l\-l—\ z—§ \ =3 i8
(A) a straight line (B) acircle
(C) an ellipse (D) a pair of straight line
67.  The equation not representing a circle is given by
14z B
(A) Re (T——) =0 B) zZ+iz-iz+1= 0
©) arg(z ﬂ == o |==|=!
" z-+1 2 z+1
68. If the sum of a number and its square is 240, what is the number?
A) 12 B) 13
©) 14 (D) 15
69. The common roots of the equation S +272+2z+41=0 and
7% 72 $1=0 are
A Lo B) -1,
2 1=4

©) oo (D)
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70.

71.

712,

73,

15

2 ,
Z+— =218

4

The maximum value of |z| when z satisfies the condition

A 3-1 (B) J3+1
©) 3 D) 2+3

3
The product of all values of (cosa +isin a)s is

A) 1 (B) cosa+sina
(C) cos3a+isin3a (D) cosSa+isinSa

If log,, 2, log,, (2" :1) and loglo(Z"' +3)be three consecutive terms of
an A.P., then

(A) x=0 B) x=1
(C) x=log,5 D) 2¥=-1
"The sum of positive terms of the series 10 4—61 -+»§7i +... 18
352 437
A . — _ B) e
(A). — B) —
752 852

D) —
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74. If the sum of first # terms of a series is 51> + 2n , then its second term
1s
A) 16 B) 17
27 56
"y ) o
© 14 @) 15

75.  Sum of the series 1+2.2+3.2* +4.2° +. .. +100.2% is

(A) 1002' +1 B) 99.2' .1
©) 99.2” 41 D) 100.2'" -1
76. If —J? is a root of ax” +bx+1:==0, where a, b are real, then
— %
8
(A) a=25b=-8 B) a=1b=- =
(©) a=5b=4 (D) a=5b-8

77. If ax” +bx +10 = 0 does not have two distinct real roots, then the least
value of 5a +b is

A) -3 ®B) -2
<) 3 M) o
78. The number of real solutions of the equation e* = x is
A) 1 B) 2
<) o (D) infinite

79. If @ and B arc the roots of x* -2x+4 =0, then the value of a°® + °
is

(A) 32 B) 64
(©) 128 (D) 256




LT
[ 10114 ]

17

80. If a, b, ¢ are three natural numbers in A.P. and a+b+c¢ =21, then the
possible number of values of the ordered triplet (a,b,c) is

(A) 15 (B) 14
© 13 (D) 11

81.  Number of divisors of the form 4n+2(n 2 0) of the integer 240 is

(A) 4 B 8
(€) 10 D) 3

: , 5 15 ) 7 .
82. If (1 +x+X + x3) = ;akx‘ , then l;oazk is equal to

(A) 128 (B) 256
(C) 512 (D) 1024

83.  The digit at the unit place in the number 197 +11%* -9 s

A) 0 B 1
<€) 2 D) 8
84.  For |x| <1, the constant term in the expansion of —————51~——— is
-1 (+-2)
A 2 ®B) 1
-1
(C) 0 D) —
2
.| cosa sina | .
85. The matrix { . ] 1S
—sin@ cosa
(A) symmetric (B) unique

(C) orthogonal (D) scalar
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a b a b c
b c|,then|b c alequals
c

1
If D=|1
1 a B £

(A) 0 B) »
© -p (D) 3D

x+1 x+2 x+a
If a, b, c arcin A.P., then the valueof [x+2 x+3 x+b| is

x+3 x+4 x+c

A) 3 B) -3
<) o D) 1
7 X
If one of the roots of the equation [2 x 2|=0is x=-9, then the
x 3.

other two roots are

(A) {26} ®) {3,6}
© {27} o {3.7}
1 x x+1
If f(x)=] 2x x(x-1) (x+1)x |, then f(100) is
3x(x-~l) x(x-l)(x——Z) (x+1)x(x-l)
equal to
(A) O B) 1

© 100 (D) -100
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90. If x, y, z are in A.P. with common difference d and the rank of the

4 5 «x ,
matrix (5 6 y| is2, then the values of d and k are
6 k =z
A . .
(A) i arbitrary number (B) arbitrary number, 7
A
€) x5 (D) -2—,6
91. Sum of the serics 1+ 3—;2411— .. 18
2 31
A) e B) 2e
©) 3e D) 5e-7
. . T . 1-2x - X2
92. T'he cocfficient of x* in the expansion of e i8
pics
1-k—k* : k1
(A) - (B) T
1-k 1
C D) —
© k! ) k!
93. If -%;—(e“Vl-es"')r'-:: ay tax+a,x’ + ..., then 2a, +2%a, 1 2’ag+ ... s
e” ¢
equal to
A) e B) ¢!

©) 1 D) o
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The number of mappings from the set 4= {1,2,...100} to set B = {1,2}
is

(A) 2'°-2 B) 2™

C) 2”-2 ). 2»
Two finite sets 4 and B have m and n elements respectively. If the
total number of subsets of 4 is 112 more than the total number of

subsets of B, then the value of m is

A) 7 ®B) 9
) 10 (D) 12

The maximum value of 3cos&+4 sin@ is

A) 3 B) 4
(C) 5 D) 7

J3 cosec20° — sec 20° is equal to

A) 2 (B) 2 sin20° cosec 40°
(C) 4 (D) 4 sin 20° cosec 40°

If 12.cot’ @31 cosec+32 =0, then the value of sin@ is

&) sorl ® o2

w| b

(©) or% D)

If @+ B~y =1 , then sin’ @ +sin’ B —sin’ y is equal to

(A) 2sinasinfcosy (B) 2cosacosfcosy

(C) 2sinasinfsiny (D) 2cosa sin f cosy
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100.  If 4+ B =45, then (cot 4 ~1)(cot B 1) is equal to

(A) 1 (B) -2
© -1 : D) 2

101. If tanxr:é, then the value of acos2x+bsin2x is
' a

(A) 1

(B) ab
©€) b

D) a

102, If cos2a = 39_9..5_248,__1, then tan « is equal to

3cos2p
(A) V2tanp (B) tang
(C) sin2p

(D) V2cot2 £
103.  The equation /3 sin x + Cosx =4 has

(A) only one solution

(B) two solutions
(C) infinitely many solutions

(D) no solution

104. The general value of @ in the equations cos@ = -\/1-?, tand = -] is
(A) 2nr +% nel (B) 2nr+ -741, nel
©) mr+(--1)"—;£, nel (D) nn+(--1)"§, nel
' 105.

The general solution of the equation 4sin* x +cos* x =1 is

(A) x=2nrx
©) x=(n+2)ﬂﬂ

B) x=nzr+1

D) x=nx or nx+sin~ —i—
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106. The sides of triangle ABC are AB = \ﬁi cm, BC = 4\/5 cm, CA=Tem.
Then sin@, where 0 is the smallest angle of the triangle is equal to

w B ® =
2 2

P 5
C) —— -
© h ® 3

107. If sin(4+ B+ C)r—:l,tan(A—B) ~—}_3— and sec(4+C) =2, then

(A) A=90°, B=60°, C=30° (B) A=120°, B=60°, C =30°
©) A=60°, B=30°,C=0° D) A=60°, B=30°, C=30°

108. If in a triangle ABC, a =6cm, b=8cm, ¢ ~10¢m , then the value of

sin24 1is
6 8
Ay = B) —
(A) 25 () 25
10 24
C) —= s
©) 75 D) 55

109. Ina triangle 4BC, if b+c= 2a and £A=60°, then triangle ABC is

(A) cquilateral (B) right angled
(C) isosceles (D) scalene
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. e . .
110. The solution of sin™ x —sin l2)5::'}:—3— s

+
|-

(B)

L
3
W3 D) =
2

N | -

111.  If the mean of n observation 1%, 2%, 3%, ..., n’ is ﬁlgll—' , then n is equal

to

A 11 B) 12
€ 23 D) 22

112.  The standard deviation of » observation x,, x,, x,, .....,x, is 2. If
n n
D x;=20 and ) x7 =100, then n is
i= i=1
(A) 100r20 B) Sorl0
(C) Sor20 D) Sorls

113. If the coefficient of variation of a distribution is 45% and the mean is
12, then its standard deviation is

(A) 5.2 B) 53
€ 54 (D) 108

114.  If a point P(4,3) is shifted by a distance V2 units parallel to the line

A (54) ®) (5+v2,4+2)
© (5-v2,4-2) ®) (3,4)
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115. If the lines x* +2xy—35y’ —4x+44y—12=0 and 5x+Ay--8=0 are
concurrent, then the value of 4 is

A) 0 B) 1
C) -1 D) 2

116. If three distinct and real normals can be drawn to y* =8x from the
point (a,0), then

(A) a>2 B) aec(24)
©) a<4 D) a>4
53 i :
117. If the line y =2x+c is tangent to the ellipse ——8-»|' —)j: =1, then the

value of ¢ is

(A) *6 B) +2J7
©) +2J5 D) +23

118. The sum of the distances of a point (2, —3) from the foci of an ellipse
16(x~2)" +25(y+3)" =400 is

(A) 8 B) 6
(©) 50 (D) 32

dy

1 % 1
=—, then — is'equal to
s oy

119. If sin™' x-+sin”

®B) =
Yy

by =%
X
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120. If f(xs):~- 5x°,then f'(x) is equal to

A - = B -
N = ®. %
« 3
© = ®) x
o] : dy .

121, If y=tan™' (secx-tanx), then ol cqual to
(A) 2 B) -2

1 1

0 = D) ——

©) = (D) 2

122.  If y .- e“ sinbx, then d~¥ ~2a & +a’y is equal to
dx” dx

(A) 0 B) 1
(C) -b'y D) ~by

123 If Sin y=X Sin((l + _V), then :‘jl iS
X

__Sina sin’ (a+y)

A ST B) =il
A G (a+y) (B) ina
appli

(C) sinasin’(a+y) By =& (a-v)

sina
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124.  The function f(x) =log (1—2) satisfies the equation

(A)  f(x+2)=-2f(x+1)+f(x)=0
B) [ (x)+f(x+1)=f{x+(x+1)}

© f(x)*f(y):f[x”j

1+xy

M) f(x+y)=f(x)f(»)
125. If f:R->R isdefined by f(x)=x’, then /' (8) is equal to

(A {20} ®) {220, 252}
© {2,~2} D) {2}

PHYSICS

126. A sphere has a mass of 12.2 + 0.1 kg and radius 10 + 0.1 cm. The
maximum % error in density is

(A) 122 (B) 3.83
(C) 133 (D) 0.38

127. A bus is standing at the bus stop. A man is in front of the bus at the
stop. Suddenly the bus starts moving with an acceleration of 2 ms .
The man notices the bus moving after 2 seconds of its motion. With
what constant speed the man should run so as to get into the bus in two
seconds when he notices the bus moving?

(A) 4ms™ (B) 2 ms™
(C) 8ms™ (D) 6 ms™
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128. A stone is dropped from a height of 100 m and simultaneously a stone
is thrown up from ground with a velocity 40 m/s. They cross each
other after

(A) 2s B) 25s
©) 22s D) 1.2s

129. The momentum of a body is increased by 20%. Find the percentage
increase in kinetic energy.

(A) 30% (B) 44%
©) 35% (D) 20%

130. A simple pendulum has a time period T, when on Earth’s surface and
T, when taken to a height R above the Earth’s surface. R is the radius
of the Earth. The value of T,/T) is

(A) 2 (B) 4
) 1 D) 2

131.  The radius of Earth is 6500 km. The mass of the Earth is 10 times the
mass of Mars. An object weighs 100 N on the Earth’s surface. Then
its weight on the surface of the Mars’ is (assume the diameter of the
Earth and Mars is same)

(A) 10N (B) 20N
(C) 8ON (D) 65N

132, A cube of side a is placed on an inclined plane of inclination §. What is
the maximum value of € for which cube will not topple?

(A) 60° (B) 15°
(C) 30° (D) 45°
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133.  When equal volumes of two metals are mixed together, the specific
gravity of the alloy is 4. When equal masses of the same metals are
mixed together the specific gravity of the alloy is 3. What is the
specific gravity of each metal?

(A) 4,3 B) 3,5
(C) 2,6 ®) 4,2

134. A soft polythene bag weighs W when empty. It is filled with air of
density p and weighed in air. Then what is its weight if the volume of

the bag is V?
(A) W+ Vpg B) W
(€) W-Vpg (D) None of the above

135. The density of water is greater than the density of air. Even then
clouds containing water vapour float. Because

(A) clouds have large amount of air

(B) clouds actually come down with a very small terminal
velocity

(C) clouds actually move up with a very small terminal velocity

(D) the droplets in clouds are in the form of bubbles

136. The temperature of a black body increases from T to 27T. The factor by
which the rate of emission will increase is

(A) 8 (B) 2
©) 16 D) 4




