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1. The function f:R — R defined by 4, The complex numbers z satisfying

flx) = (x-ag){x - bj{x -c)
where a, b, ce R, is
fa} not one-one but onto
(b} one-one but not onto

fc) both one-one and onto

(d) neither one-one nor onto

. If A={}, 2 3 4}, then which of the

following is/are the function(s) from
A to itself?

L fi={xylx+ty=23}
0 fa=1{x yly<x

Select the correct answer using the
code given below.

fa) 1 only
{b) 1I only
{¢) Both I and II

{d} Neither 1 nor Il

3. If fiR— R be given by

y=f=(x+1%-1
then f{x) is invertible if
fa) y2-1
f(b) 2<y<~1
fe) -3sy<-2

{d) None of the above

B-QAPY-N-NBU/44A

[2)|=]24|=| 23 |=

2%+]z| = 0 are
(@) 0 i -i

) 0 Li-i
fcd 0L-14¢-i

(}1) 0 -1

. If z,, 25, z; are complex numbers

such that

1 1 1
—_— 4

%) 27 23

=1

then what is | z; + z, + 23 |equal to?
{a) Less than 1

(b} Lies between 1 and 3

fc) 1

(d 3

A the lines x+2ay+a=0,

x+3by+b=0 and x+4cy+c=0
are concurrent, then a, b, ¢ are in

‘(@) HP

(b} AP

(c) GP

{d} None of the above
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7. Let (&, B), (B, v} and {y, o) be the roots "9, If z is a complex number, then the

of the equations x2 + px+gqr =0, common roots of the equations

x24+gx+mp=0, x2+mx+pg=0

1985 , 100 , 1_q .
respectively. Then the product of z +z - +1=0

their common roots (@fy) is equal 2349222 4224120
to
are
(a) pgr (@)  w?
) 1 o, o
(b) 2par ”
fc) -1 w o
d) -, -w?
©) 3par i

10. The range of 8 in the interval {0, 7
(d p°q°r such that the points (3, 5) and
(sin®, cosB) lie on the same side of
the line x+y-1=0, is

fa} {0, n/4)
. (b} G, n/2)
8. The roots of the equation
¢/ (®/2 )
gx2 - px+(0-5p-0.25g) =0
(d} (G m)

when p<gq, where p, g are real

numbers, are always 11. A line passing through the point {2, 2

encloses an area A with the axes.
The intercepts on the axes made by

i rational
(a) irrationa the line are given by the two roots of

" l (@) x2+2hjx+A|=0
rea

(b} x2-2|A|x+|A[=0
{c) complex

c) x2+|h|x+2|A=0

(d) rational {df x*~-|rx+2{A]=0

B-QAPY-N-NBU/44A 3 [P. T. O.
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12. The area bounded by the curve 14. In a triangle ABC
y=2x* ~x2, the x-axis and the
two ordinates corresponding to sin Asin BsinC = 3+43
minimal of the function is 8
cos Acos BcosC = %

1 N
al -— square unit
fa) 20 54

Then what is the value of
tanA+tan B+ tanC?

(b) 7 square unit

120 @) Y3R-3)
1 " (b) 2+3
fc} 54 square uni
e 2-J3

dl N f the ab
fd} None of the above @ 33

13. If
15. The graph of the function

. n
< — |
a_3cosx+55m[x 6]_b y=cos xcos(x +2) -cos(x2 + )

holds good for all x, then a and b is a
are respectively

{a} straight line passing through
fa -4, 4 the point (0, -sin?1 and
parallel to x-axis

() =19, Jy19 (b) straight line passing through
the origin
fc) 29, V29 fc) parabola with vertex
(0, —sin? 1)
(d} -8 8 (d) None of the above
B-QAPY-N-NBU/44A 4
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16. Addition is not a binary operation on 18, If the product of n positive numbers
the set is unity, then their sum is

fa) a positive integer
{a) N of natural numbers
{b) divisible by n

{b} {x:x is a real number and {c) equal to n?+1/n

fx|=1

(d) never less than n

fc) Q of rational numbers

19, The number of numbers between
1 and 10'?, which contain the digit
1, is

{d} R of real numbers

(@) 1010 -910 3

10
17. The locus of the point of intersection (b) 9
of the straight lines

(c} 1010 -910

X, ¥ x_y_1
P A and Y {d) None of the above
where A is a variable, is
20. If g, b, ¢ are any three consecutive
terms in an AP, then the line
ax+by+c=0
fa} a circle
fa) has a fixed direction
(b) a parabola (b) passes through the origin
fc# 0
fc) an ellipse (c) always passes through a fixed
point
{d} a hyperbola {d} None of the above
B-QAPY-N-NBU/44A 5 [P.T. O.
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21. A five-digit number divisible by 3 is
to be formed using the numbers 0,
1, 2, 3, 4, 5 without repetition. The
total number of ways in which this
can be done is

{a) 216

(b) 240

{c} 600

{d) 3125

22, If o, § are the roots of the equation

ax? +3x+2=0{a< Q)

@ 2 B 2
then —B—- +— is greater than
o

@ 1

(b} 2

€ 3

(d) None of the above

B-QAPY-N-NBU/44A
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23. The number of terms in the
expansion of (2x + 3y-42)", where

n is a positive integer, is
{fa} n+1
(b) (n+Y(n+2)/2

e nin+1/2

{d) (n-1in-2)/2

24. If sinfx-y), sinx and sin(x+y
are in HP, then [sinxsec(y/2)] is
equal to

fa) V2

*1

{b)

{c)] 13

(d) +2

25. If
l-cosB
sin B

tan A =
then what is tan2A equal to?
{a) tanB
(b} tan2B
{c} sinB

fd} cosB

http://upscportal.com
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26. If an angle a is divided into two parts
A and B such that

tanA _
tan B

A-B=x and K

then what is sinx equal to?

k+1
k-1

sino

fa)

k+1

b)) —T-

v) (k - l)sina

k-1

(¢

{k + l)sina
k-1
k+1

sino

(d]

27. What is the sum of the first 30 terms
ofthe series 1x2+2x3+3x4+..°7

(@) 21010
(b}
{c]

(d}

8920
22100

9920

28. The total number of ways of selec-
ting two numbers from the set
{, 2 3 .., 30}, so that their sum is
divigible by 3, is

{a)
(b}
(c)
(d}

a5
145
190

None of the above

B-QAPY-N-NBU/44A

Downloaded From

. http://upscportal.com

29. The sum of n terms of the series

2

'1+(1+x)+{1+x+x2]+{1+x+x +x3)+ .

where x < 1, is

{a)

(b)

n nl-x")
I-x  (1-x?

()

n -n(l_xn-i-l)
1-x  (1-x?

(d)

30. The 5th term from the end in

3n
the expansion of (x-—) in
x

increasing power of x, is [n is a
positive integer]

(a) xS— 3n
() x7°3n
(c) £3n-4
None of the above

{d)

[P.T.O.
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31. Consider the following statements :

—1— > 23inA+-—-1—
1-sinA 1+sinA

where 0°< A < 90°

1 1

- - _<o_.___*
l+cosA 1-cosA

where 0°< A € 90°

Which of the above statements
is/are correct?

fa} 1 only

fb} 2 only

fc; Both 1 and 2

{d} Neither 1 nor 2

32. Consider the following statements :
1. If0<tanA< 1, then

1 + cotA _ cotA . 1
1-tanA cotA-1 cotA+1 l+tanA

2. If tanA>1, then

1 + 1 <
l-tanA 1+4tanA

Which of the above statements
isfare correct?

fa) 1 only
(b} 2 only
fcj Both 1 and 2

{d) Neither 1 nor 2

B-QAPY-N-NBU/44A
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For the next 02 {two) items that follow :
n

Consider S= Y sin{ra)
r=2

33. What is Sif (n+2Ja =2n7?
faj O

() 1

(c)

1=

d 3

34, What is Sif (n- o =2r?

() 2
(b) 1

(¢}

N

(dj 0O

For the next 02 (two) items that follow :

Consider

sin 50 = 5sin® - 20sin> 8 + ksin®

35. What is the value of k?
(] 5
fb) 11
{c} 16

(d) -16
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36. What is

40sin? 6 - 32sin° 8 - 10sin® + 2sin 50

equal to?
fa) O
(b) 1
(c) 2

{d} None of the above

For the next 02 (two) items that follow :

’ Consider

fix) = 2tan”! x+sin'1( 2x

1+ x

37. What is f(x) equal to?

{a) sec”t x

(b) cosec lx

fc) =

n
(d) 3

38. What is f(5) equal to?

(o} 5Sn

. {(b) m
i
{c) 5

{d} 2=

B-QAPY-N-NBU/44A

2} x>1

For the next 02 (two} items that follow :

Let

z = [cosB + {sinB){cos20 + isin 20)
{cos 30 + isin 30)

where 6 R,

39, If z is real, then which one of the
following is correct?

fa) B¢ {k—; ks an integer}

{@r+nn . . }
v : v is an integer

(b} B¢ {k?n :kisan integer} only

fcj Be {% ckisan integer}
{d} None of the above

40. If z is purely imaginary, then which '
one of the following is correct?

@k+1)m
{a) .6 € {T

tkis an integer}
only

@k +n
(b) Be{_“ﬁr“

:kisan integer}
fc) Be {% :kisan integer}

{d) None of the above

9 [P.T.O.
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For the next 02 (two) items that follow :

The pth, gth, rth terms of an HP are a. b, ¢
respectively.

be ca ab
41, Whatis|p g r |equal to?

1 1 1
{fa] O (b) 1
{c) abc (d) {abg™

42, What is

b2c? + c2a? + a2b? pbe+gea+rab bc+ ca+ ab

pbec + geca+ rab p2+q2+r2 prg+r

bc + ca+ ab p+qg+r 3

equal to?

{a) {(abg™?
(b} (abg?
() 1
(d) ©

For the next 02 (two} items that follow :
Consider the system of equations
x+y+z=1

x+2y+dz=k
x+4y+10z = k>

43. What is/are the value(s) of k which
make(s) the system of equations to
possess the solution?

fa) O

(b) 1 or?2

fc) 3or4a

{d) None of the above

B-QAPY-N-NBU/44A 10

44, Consider the following statements :

1. The system of equations can
have infinite solutions for some
value of k.

2. The system of equations can
have unigue solution for some

value of k.

Which of the above statements
is/are correct?

fa) 1 only
(b) 2 only
{¢) Both 1 and 2

{d) Neither 1 nor 2

45. For what value(s}) of n21, where

n 18 a natural number,
A" wnA+nl=1 where I is the

10
identity matrix and A =[ 1 1}?

fa} n=1only
{(b) n=2 only
fe) For all values of n

{d} None of the values of n

Downloaded From : http://upscportal.com
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For the next 02 (two) items that follow :

Consider the function

=1,

X when x is rational
- x when x is irrational

on the interval =10, 1]

46, The function is continuous at
fa) x=0-5 only
(b} every point in [
(¢} every rational point in I

{d) every irrational point in J

47. Consider the following statements :
1. f(x) has its own inverse in [
2. fix)is differentiable at x = 0-5.

Which of the above statements
is/are correct?

fa) 1 only

{b) 2 only

fc Both 1 and 2
{d) Neither 1 nor 2

48. The function

ksinx+2cosx

flx}=

sinx +cosx
is increasing for

{aj k<O
{(b) OD<k<l
{cg l<k<?2
(d}f k>2

B-QAPY-N-NBU/44A
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For the next 02 (two) items that follow :

Consider the function

fl=x-23x-1?

49. Consider the following statements :

1. The function Iis neither

increasing nor decreasing in
the interval [1 2].

2. The function has neither
relative maximum nor relative
minimum at x = 2.

Which of the above statements
is/are correct?

{a} 1 only

{b} 2 only

fc) Both 1 and 2

{d) Neither 1 nor 2

50. Consider the following statements :

1. The function attains relative
maximum at x = 1.

2. The function attains relative

. . 7
minimum at x = g

Which of the above statements
is/are correct?

{a) 1 only
{b) 2 only
{cj Both 1 and 2

{d} Neither 1 nor 2

[P.T.O.
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For the next 02 {two} items that follow :

Consider

J-;z sin(2n - l)xdx

n .
Sinx

where n is a natural number.
51. What is a;gq - agg equal to?
{a) 0 b} 1 -
fe) (d) =

Knia

52. a, ay, aj, ..
{a)
(b}
{c) both in AP and GP

» Q, are
in AP only
in GP only

(d) neither in AP nor in GP

For the next 02 (two} items that follow :

Let fix) = x -In)2x + 1| be defined for

X e(~100, -I-J - {—l}
2 2
53. The function f(x) is monotonically
decreasing in the interval

@ (33

B-QAPY-N-NBU/44A
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- 54. The function f(x) is monotonically
increasing in the interval

o (33

() (—100, - %)

For the next 02 {two) items that follow :

Let f{x) = (1- x)", where n is a non-negative
integer.

B5. What is the coefficient of x™ in

(1-x)"?
(@ n
(b)
¢ 1"

None of the above

{d)

12
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56. What is

f{0)+f'(0;+%+,__+f"(01 :
equal to?
{a} 2"

fb) O
c) 1
(d -1

For the next 02 (two) items that follow :
Consider the ellipses 4x2 4 y2 =1 and

x2 +4y2 =1

57. What is the area commmon to both the
ellipses?

(@) tan~!2 square units
{b) 2tan”! 2 square units
{c) 4tan~!2 square units

(d) None of the above

58. What is the bounded area mnot
commmon to both the ellipses?

{a) (m-~ tan~! 2) square units
(b) (2m— tan~! 2) square units
fc) (m-2 tan~! 2) square units

(d) None of the above

B-QAPY-N-NBU/44A

¢

For the next 02 (two) items that follow :

Consider the functions

flx)=x2,
g{x)=2x+1 and h(x}=x—:'21- on the

interval I=[0, 1].
59. Consider the following statements :

1. The function (fg)(x) is always
increasing on I

2. The function (fh)(x) is always
increasing on I

Which of the statements given
above is/are correct?

fa) 1 only
(b) 2 only .
f¢) Both 1 and 2

(d) Neither 1 nor 2

60. Consider the following statements :

1. The function {gh)(x) is always
increasing on I.

2. The function {f + g}(x) is always
increasing on I :

Which of the above statements
is/are correct?

fa) 1 only
{b} 2 only
fc) Both 1 and 2

{d) Neither 1 nor 2

[P.T. O.
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61, If
5= J~ e*dx I = [_Xekdx _f x%e¥dx
Volus o2 2 00 22 3 i 222

then what is I} ~2I, + I; equal to?

(@)

(b)

+cC
(1+x2)?
2e*

1+x

fc}

+c

2

fd) None of the above

where ¢ is the constant of

* integration.

62. What is

n
h I;lg (r +sin8)? cos0 d
r=1

equal to?

2
(a) nn® +3n+3)
3
(b) n(n+g(n+2)
() n(n+1)3(2n+1}
n+Hn+2)

(d) 3

B-QAFY-N-NBU/44A
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63. What is

. Jl-cos{2x -3
lim
x=1 x-1

equal to?

(@) 2

(b) -2

fcg O

{d) Limit does not exist

64, If
cos x dx

I__.[‘.'IIQ
0 l4cosx+sinx

then what is

Iﬂ/Q dx
0 l+cosx+sinx

equal to?

(@)

B | ey

b} 1

T
€ =21

{d} None of the above

65, What is
1 xdx
J_l xt4x? 41
equal to?
{a) O
fb) 1
{c) 2

(d} None of the above

14
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66. The differential equation

dy
— 4+ x =0
Yax

where g is a constant, represents

(a) a set of circles having centre on
the y-axis

(b) a set of parabolas

{c) a set of circles having centre on
the x-axis

(d) a set of straight lines

67. What is the degree of the differential

equation
(@}2/3+4-3@+55‘—3{=09
dx> dx?  dx

(a) 1 (b) 2

[ 3 @ 3

68. Consider the following statements :
a a
1. jo f(x)dx-jo fla-xjdx =0
2. 2_[; xf(0032 x)dx

-} Flcos? x)dx = 0

Which of the above statements
is/are correct?

{a}) 1 only
(b} 2 only
fc) Both 1 and 2

{d} Neither 1 nor 2

B-QAPY-N-NBU/44A
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69. The solution of the differential
equation

y[stecQ{yg)(—ig + yail = ln(xzey4 )
dx .

is

(a) sec® y? =(Inx)? +c

(b} sec? y2 =12{(lnx)+c

{c) tany2 = (inx}2 +c

{d) None of the above

where c is an arbitrary constant,

70. What is
. 1
lim [—}}n (cos x)
x—-0+ xz
where [-] denotes the greatest

integer function?

1
{a) —5

1
b -3
fcg 0

{d) Limit does not exist

(P.T.O.
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71. If

I = I e?* sin(E - x)cosxdx
3

I, = J' e?x cos(lt- —x]sinxdx
3

then what is I, + I, equal to?

J3e®*sinx
¢ ———M— +¢

c)

{d] —+c

where ¢ is the constant
integration.

72. What is the general solution of the

equation

g=3x—4y+1?

dx 4x+3y+1
fa) (x+3y(y-3x)+2y-x}=c
fb) (x-3yly+3x)+2y~-x)=c
) By-x)(y+3x)+2Ay-x=c

{d) None of the above

where ¢ is an arbitrary constant.

B-QAPY-N-NBU/44A
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-73. What is the equation of straight line

parallel to the line 3x+2y+7=0
and which is such that the sum of
its intercepts on the axes is 10?

fa] 3x+2y-12=0
(b} 3x+2y+10=0
{c) 2x+3y-12=0

{d) 2x-3y-12=0

74. A straight line through P{], 2) is such

that its intercept between the axes
is bisected at P. Its equation is

fa) x+2y=4

b} 2x-y=4

fc} 2x+y=4

(d} x-2y=4

75. If the line y=mx meets the lines

x+2y-1=0 and 2x-y+3=0 at
the same point, then m is equal to

@) 1
(b} 2
¢t -2

(d -1

Downloaded From : http://upscportal.com
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76. Let A and B be two points on x-axis

and y-axis respectively, O being the
origin. If the equal sides OA and OB,
each equal to a, are produced to P
and @ respectively such that
AP-BQ = OA-0OB, then the line PQ
always passes through the fixed
point

o (e
“ (55)
o (32)

(d} (a a

77. The new position of the point (], 2}

under rotation through an angle
of 90° about the origin in anti-
clockwise direction is

fa) (-2 1)
(b} 2 -1
fc) (L ~2)
d) (-1 72

78. What is the area of the triangle with

vertices at (0,0 0}, (2 0 0 and
(0 -2 02

fa) —21- square unit

(b} 1 square unit
{c) 2 square units

{d) 4 square units

B-QAPY-N-NBU/44A

17

79. Consider two circles

c =x2+y? =a?

Cp =(x-e)? +{y-B)? =b?

with C, lying inside . A circle C
lying inside C; touches C, internally
and C, externally. Then the locus of
the centre of the circle C is

fa) a circle of radius a-b

(b} a parabola of semilatus rectum

a+b

fc) an eilipse of major axis a+b
{d} None of the above

80. The shortest distance of a point from
the x-axis, y-axis and z-axis
respectively are 2, 3, 6. What is the
distance of the point from the

origin?

(a) % ) 7
49

e 11 @ 2

For the next 02 (two) items that follow :

Consider a plane parallel to x-axis and
passing through the ©points (0 1 3}
and (2 4, 5

81. What are the direction ratios of
normal to the plane?
(@) {12 -3
(b) {4, -60)
(¢} (12 3)
fdj None of the above

82, What is the equation to the plane?
fa) 2y—-3z+7=0
(b} x+2y-3z+5=0
fc) 2y-3z+9=0
{c¢} None of the above

[P.T.O.
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For the next 03 (three) items that follow :

Consider a unit cube.

83. What is the perpendicular distance
of a corner to the diagonal not
passing through that corner?

2
{a} 5

J3

b 5

2

(c} ‘5

(d) None of the above

84, What is the sum of squares of
direction cosines of all the four
diagonals of the cube?

@ 1
(b} 2
¢} 4

{d) Cannot be determined as the
data is inadequate

85. If 6 is the acute angle between any
two diagonals of the cube, then
what is tan? 8 equal to?

fa) 1
{b) 2
c) 4
{d} None of the above

-
86. Ifa, b are two unit vectors inclined at

—
angle 8 such that a+b is a unit
vector, then what is 8 equal to?

{a) (b)

ola wlA
N b
00|:: ]

(c) (d)

B-QAFY-N-NBU/44A

-, .
87. Ifa is a non-zero vector of magnitude
-2 . . s
a, then ma is a unit vector if

{fa] m=11
(] a=—

im]
0 a=|m|
@ a=m

For the next 02 {two) items that follow :

The wvectors a’, g, ¢ are of same length
and equally inclined to each other. Let

~ -~ — - -
d=i1+jand b= j+k.

88. What is the angle between g and ¢ ?

fa) (b)

WA
A

{c)

oA

d)

Na

89, What can be the direction ratios

of 6?

@ (12 -3)
(b) (-1 2 -1)
c) (-1 4, -1

{d) None of the above

90. If A and Bare two matrices such that
AB=B and BA = A, then what is
AA-1+ B(B-1) equal to?

fa) AB
{b) 2AB
{c) Zero matrix

(d) Identity matrix
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91. In four throws of a fair die, what is
the probability of getting a score of .
more than 4 at least once?

65
fa) mé_l
@

(v) 81

c)

Ol -3

(d} None of the above

For the next 03 (three) items that follow ;
A die is rolled so that the probability of

face m is proportional to m, where

m=1234 36

92, What is the proportionality constant?

1 1
(@) = O

1 1
fc} 21 (d} 36

93. What is the probability of getting
an even number?

1

(a) {bj

~1)

(c) {d

IS
P o

B-QAPY-N-NBU/44A

94. What is the probability of getting
a multiple of 37

@ 3

—
=
3] [ )
wl »—-|M ~1

—_
&

{d) None of the above

95. The probability of a shooter hitting a

target is'%. What is the minimum

number of times that the shooter
must fire so that the probability of
hitting the target at least once is
more than 0-997

fa) 4
{b) 5
fcj 6

{d} None of the above

96. Consider the following statements
about the random variables X and Y
on the same sample space S :

1. (X +Y){s) = X(s) +Y(s)
2. (XY)(s) = X(s)Yls)

Which of the above statements
is/are correct?

{a] 1 only
(b} 2 only
fc/ Both 1 and 2

{d) Neither 1 nor 2

[P.T.O.
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97. Consider the following statements :

1. Area under a histogram gives
total frequency.

2.  Width of the tallest vertical bar
of the histogram gives modal
class.

Which of the above statements
is/are correct?

{a) 1 only

(b} 2 only

fc) Both 1 and 2

{d} Neither 1 nor 2

98. Consider the following stateménts
related to measure of central
tendency of 50 positive numbers :

1. The median is not influenced
by extreme values in the set of
numbers.

2. The harmonic mean is
unreliable if one or more of the
numbers is near zero.

Which of the above statements
is/are correct?

faj 1 only

fb] 2 only

fc/ Both 1 and 2

{d} Neither 1 nor 2

B-QAPY-N-NBU/44A 20

99. A fair coin is tossed 6 times; call
heads a success. This is a binomial

experiment withn=6and p=g=—-.

1
2

What is the probability of getting at
least 4 heads?

fa)

(b

c)

()

None of the above

100. If Aand Bare two events such that

P[AuB}zg, PANB) =

l, Plnot A} = 2
4 3

then what is P(B) equal to?

{a)

(b)

(c}

(d)

1

Ol W

O
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