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PLEASE ENSURE THAT THIS QUESTION BOOKLET CONTAINS
120 QUESTIONS SERIALLY NUMBERED FROM 1 TO 120
PRINTED PAGES 32.

' Tﬁe domain of the function f given by f(x)=vx—1 is
(A) (=0,0)  (B) (1,0) (©) [1,0) (D) [0,0) (E) (0,0)

2 Let f(x)=-2x*+1and g(x)=4x-3, then (g 0 f)(-1) is equal to
(A)9 B) -9 (C)7 (D)-17 (E)-8

3. Let 4 and B be finite sets such that n(4—B) =18, n(ANB)=25 and n(4UB)=70.
Then n(B) is equal to

(A) 52 B) 25 (©) 27 (D) 43 (E) 45

4. In a group of 100 persons, 80 people can speak Malayalam and 60 can speak English.
Then the number of people who speak English only is

(A) 40 (B) 30 (C) 20 (D) 25 (E) 35

Space for rough work
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5. If * is a binary operation defined by a*b = % - L] - —IE for positive integers a and b,
a a

then 2 *5 is equal to
(A)4 (B)3 ©)2 D)1 (E)S

6. If A={,2,3,4,5} and B={2,4,6},then A-B =
(A) {1,3,5,6} (B) {0.1,3,5,6} (©{L,3,5}
(D) {1,2,3,4,5,6} (E) {2,4}

y Let 4=1{2,3,4,5}, B=1{36,45,49,60,77,90} and let R be the relation ‘is factor of’
from A to B. Then the range of R is the set

(A) {60} (B) {36,45,60,90} (C) (49,77}
(D) {49,60,77} (E) {36,45,49,60,77,90}

8. The real part of AP,
(A) & (B) cos 7x (C) &> cosdx
(D) & sin4x (E)0

9. If z=x-iyand 21/3;p+iq,then 21 2(£+XJ is equal to
prqg\pP 94

(A) 2 &) -1 ©1 (D)2 (E)O

Space for rough work
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10.

11.

12,

13.

Letz = x + iy be a complex number such that |z + i| = 2. Then the locus of z is a circle
whose centre and radius are
(A) (0,-1); 2 (B) (0,2); 2 © 4,-1);2

D) (0, -1);\/3 (E) (0, 2);\3

If2 + i is a root of x> —4x + ¢ =0, where ¢ is a real number, then the value of ¢ is

(A)2 (B)3 (©)4 D)5 (E)O

Let z, and z, be complex numbers satisfying |z]| = Izzl =2 and |z] +zz| =3.

11
__.+__
Z, 2,

Then

3 3 1
A< (B) 2 © T By (E) 4

- l+sinz—icosz
The principal argument of the complex number z = - . is
l+sinz+icosn

T V4 T T V4
(A) e (B) & © ™ D) (E) 5

Space for rough work
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14. Ifz) =2+3iand z, =3+2i, then |z, +z, | is equal to

(A) 50 (B) 10 (©) 52 (D) 25 (E) 25
15. e is equal to
(A) —2i (B) 2i (C) -4+2i (D) 4+2i (E) 6i

10
16.  Thevalueof ) (3%%+2k-1)is
s k=1

(A) 1120 (B) 1200 (C) 1230 (D) 1265 (E) 1255

17. The numbers g,,a,,a;,... form an arithmetic sequence with @ #a,. The threc
numbers @, a, and a; form a geometric sequence in that order. Then the commor
difference of the arithmetic sequence is

(A) a (B) 24, (C)3aq (D) 4q, () 5a,

18. In an arithmetic sequence, the sum of first and third terms is 6 and the sum of second
and fourth terms is 20. Then the 11™ term is

(A) 67 (B) 62 (C) 57 (D) 73 (E) 66

Space for rough work
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19.

21.

22.

23.

In an A.P., the first term is 3 and the last term is 17. The sum of all the terms in the
sequence is 70. Then the number of terms in the arithmetic sequence is

(A)7 B)S ©9 (D)6 (E)8

Consider the set of all positive rational numbers that are less than 1 and that have
denominators as 30 in their lowest terms. Their sum is equal to

(A)1 (B)2 ©3 (D)4 (E)S

If p, ¢ and 23 is an increasing arithmetic sequence and p and g are prime numbers,
thenp + ¢ =
(A) 22 (B) 24 (C) 26 (D) 28 (E) 30

The 5" and 7" terms of a G.P. are 12 and 48 respectively. Then the 9™ term is
(A) 162 (B) 96 (C) 192 (D) 144 (E) 182

The number of positive integers less than 1000 having only odd digits is
(A) 155 B) 177 (C) 55 (D) 205 (E) 85

Space for rough work
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24.

25.

26.

27.

28.

Five points are marked on a circle. The number of distinct polygons of three or more
sides can be drawn using some (or all) of the five points as vertices is

(A) 10 (B) 12 (C) 14 (D) 16 (E) 18

20
The middle term in the expansion of (1 +§) is

1 10 1 11 1 11 1 9 1 10
) (5) ®) (gj © ¢, [;) (D) ¢, (-5-) ®) 2"%@
11C0+ 11C1+ “C2+ 11C3+ IIC4+ IIC5 —
(A) 2° B) 28 (cyz" (D)2" E) 2°

If "P. =840and "C, =35, then the value of 7 is equal to
(A) 2 (B) 4 ) 6 D) 3 (E) 5

20
The sum of the coefficients in the expansion of (1 +2x— xz) is

(A 2 (B) 2% 1 i e (D) 2% (E)2

Space for rough work
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29.

30.

31.

32.

The number of ways a committee of 4 people can be chosen from a panel of 10 people

1S
(A) 315 (B) 240 (C) 210 (D) 720 (E) 120

(6 2] (—2 1]

If A= and A-B= , then B=

7 -5 4 -9

i -8 -1 o 8 1 c 4 3 D 8 1 - 4 1
()34 ()~3—4 ()11—14 ()34()32

bc ca ab

The value of the determinant [a®> 5% ¢*| is

I CERY
a b ¢
(A) a ~1 (B) a*bc +ab*c+abc® (C) ab(a+b+c)
(D) a*b'c*(a+b+c) (E) 0
|
If the matrix | =3 4 k | is singular, then the value of k is equal to
-4 2 6
(A) 3 (B) 4 © 5 D) 6 E) 7

Space for rough work
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-1 3 1 -1 19
33. If| 4 -5 l:o 7]= a 27|, then the value of & is
0 2 0 14
(A)5 (B) 4 <7 (D) -14 (E) -5
4 1f-3 4
34. If 47 =— ,then4 =
11{ 5 -3
@A) £if3 4 (B)l 3 4 © 3 4
1115 3 LIys 3 -5 3

N w3 4
®) s 5 ®ls

35.  The system of equations

x+y+2z=4

3x+3y+62z=17

Sx=-3y+2z=27
has
(A) no solution (B) finitely many solutions
(C) infinitely many solutions (D) unique and trivial solution

(E) unique and non-trivial solution

Space for rough work
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36.  The smallest prime number satisfying the inequality e 2 n_;£+1 is

(A)2 (B)3 (O (D)7 (E) 11
37.  The number of integers satisfying the inequality |»#* —100]<50 is

(A)S (B)6 (C) 12 (D) 8. (E) 10

; ; 3 deon X9 i
38.  The solution set of the rational inequality . <0 is
X -

(A) (=0,9) U (6,) (B) (=0,9]V (6,) (C) (=0,9]U[6,0)

(D) [-9,6) (E) (=9,6]
39.  Which of the following sentences is/are statement(s)?

(1) 10 is less than 5.

(i1) All rational numbers are real numbers.

(ii1) Today is a sunny day.

(A) (i), (i) and (iii) (B) (i) and (ii) only (C) (i) and (iii) only

(D) (ii) and (iii) only (E) (i) only

Space for rough work
[P.T.O;
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40.  The value of @ with 0 <6 < 90° and sin® 6 +2cos? 6 =% is equal to

(A) 15° (B) 30° (C) 45° (D) 60° (E) 75°

41.  The value of sin®1° +sin?2° +sin®3° +---+sin® 88° +sin” 89" is equal to

45 49 89
(A)—z— (B) ) (C)7 (D) 45 (E) 89

42.  The value of sin* %+ sin* 3—8”— is equal to

h

N

5 3 3 3
(A) P (B) 2 (o)) B (D) % (E) =

7

43.  The value of sin(45° +6)—cos(45° —6) is equal to
(A) 1 (B) cos@ (C) sin@ (D) 2cosé@ (E)O

44. The values of x in 0 < x <7 such that cos2x =cosx are

27 T and 2% z T oand = z
(A) 0 and 3 (B) 3 and 3 (C) 0 and 3 (D) i and 3 (E) 0and >

Space for rough work
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45.  The value of 10 tan(cot™' 3+cot™ 7)is equal to

(A)3 (B)5 <7 (D)9 (E) 10

3
46. If tanx+tany=g and cotx+coty =35, then tan (x+ y) is

6 5
(A)g (B) 3 ©)5s (D)6 (BE)1
47, an91 +s?n1 .
sin91°-sinl°®
(A) tan 46° (B) cot 46° (C) sin 46° (D) cos 46° (E) 1

S i
48. The value of cos(cos'l %+2sm lgj is equal to

- —4 3 1
(A)g (B) 5 ©) 5 D) — (E) 3

Space for rough work
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49.

50.

51.

52.

33.

The equation of the line passing through the point (—3,7) with slope zero is
(A) x=7 B) y=7 ©C) x=-3 D) y=-3 (E) x=0

The line y = mx + 2 intersects the parabola y = ax® +5x—2 at (1, 5). Then the value

of a+m isequalto
(A) 1 B) 2 ©) 3 (D) 4 (E) 5

If the points P(7,5), O(a,2a) and R(12,30) are collinear, then the value of a is
equal to
(A)5 (B)6 (C) 8 D)9 (E) 10

If the straight lines 4x+6y =5 and 6x+ky =3 are parallel, then the value of £ is
equal to

(A) %2 (B) 8 ©)9 (D) 10 (E) %

If (a,2) is the point of intersection of the straight lines y =2x—<4and y = x + ¢, then
the value of c is equal to
(A) -1 (B) 3 <€) =2 (D) -3 (E) 1

Space for rough work
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54.  The maximum value of z=7x+5y subject to 2x+y <100, 4x+3y <240,
x20, y20is

(A) 350 (B) 380 (C) 400 (D) 410 (E) 420

55. A circle with centre at (3, 6) passes through (—1,1) . Its equation is
(A) x* +y* —6x-12y+3=0 (B) x* +y*+6x-10y+3=0
(C) x* +y* -3x—6y+1=0 (D) X2 +y* +5x+9y+5=0
(E) x2+y* —6x-12y+4=0

56.  The centre and radius of the circle x* + y* —4x+2y =0 are

(A) (2,-1)and 5 (B) (4, 2) and V20 (C) (2,-1) and V5
(D) (-2, )and 5 (E) (-2, )and /5

57. The equation of the circle whose radius is J7 and concentric with the circle

x>+ y?—8x+6y-11=0 is
(A) x* +y* -8x+6y+7=0 (B) x*+y*—8x+6y+18=0
(C) x* +y* -8x+6y-4=0 (D) x* +y* -8x+6y—18=0

(E) x2+y* -8x+6y-7=0

Space for rough work
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58.

59.

60.

61.

62.

The vertex of the parabola y =x*—2x+4is shifted p units to the right and then ¢
units up. If the resulting point is (4, 5), then the values of p and g respectively are

(A)2 and 3 (B)3 and 5 (C)5and 2 (D)3and2  (E)1and2

The vertex of the parabola y = (x —2)(x —8) + 7is
(A)(5,2) B)(5,-2) ©)(-5,-2) D)(-5,2) (E) (2,8)

The major and minor axis of the ellipse 400x* +100y* = 40000 respectively are

(A) 100 and 20 (B) 20 and 10 (C) 40 and 20
(D) 400 and 100 (E) 16 and 8
2
The eccentricity of the ellipse x? +yT =1 is
1 3 3 1
A) V3 B) — C) — Dy — (E) =
(A) V3 ®) © = (D) = ) 7
The latus rectum of the hyperbola 322 -2 y2=6is
3 4 2
A) — B) —= e D) 3 (E)3v2
(A) 5 (B) 75 © NG (D)

Space for rough work
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= Y A - a A A - = - —>2
63. If u=i-3j+2kand v=2i+4j-5k,then |uxv| +|lu-v| =

(A) 640 (B) 630 (C) 690 (D) 740 (E) 730

64.  The direction cosines of the vector i —5; +8k are

Ll =8 ¥ 1 <5 8 1 -5 8

VR T T , ; 34 e g o

(A)[ 10 V10 10) & (3«/10 3V10 3\/10) ( )(3 3 3)
-] 1

(D)(l ) (E)(1 : 8}
3J10° 3410 310 3410 '3v10 3410

65. If a=i +]' —12, b=2i +3j +hkand 6is the angle between them, then tan @ =

V38 V36 N V38 J38
S

(A) = (B) o ©) (D) T (E) E

66.  The value of 4 such that the vectors 2i — ] + 2k and 37 + 2] are perpendicular is
(A)0 B) 1 ©) 2 D) 3 (E) 4

Space for rough work
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67.  The values of & so that |ai +(a+ 1)]' +2k|=3 , are

(A) 2,-4

(B) 1,2

() -1 2

(D) -2, 4

623 )

68. If Z =2i + 2}' +3kand Z =2i —j +k , then the value of (Z-f- E) . (Z— Z) is equal to

(A) 8

(B)7

©9

(D) 11

(E) 13

69. Let a=i +2]A'—3kA and Z=ﬂ.}'+3l€. If the projection of aonbis equal to th

- -
projection of b on a, then the values of A are

(A) +J7

- -
70. If |a|=2,|b|

(A5

(A) (2,6,-2)

(B) +/3

—

(C) £5

(D) £3

o - -
=3and a-b=4,then |a-b| is equal to

BV

(B) (4,3,1)

(©)V6

©) (3, 4,-1)

(D) 5

(E) /5

(E) 6

?

(D) (3,3,0)

71.  Which one of the following points lies on the straight line x: A sk T

4

Jgt
(E) (6, 2; —1)

Maths-11-B1/2020
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72. A plane passes through the point (0, 1, 1) and has normal vector i+ j +k. Its equation
is
(A) x+y+z=1 B)x+y+z=2 (©C) 2x+2y+2z=1
D)y+z=2 EBE)y+z=1

73.  The distance of the point (4, 2, 3) from the plane - (6 +2} —-912) =46 is

23 46 45 11 5
(A)? (B)ﬁ (C)H (D)E (E)5

74.  The sum of the intercepts made by the plane ?-(3? +J +2I€) =18 on the co-ordinate

axes is

(A) 30 (B) 18 ()33 (D) 36 (B) 27

X—2 y-4 z+3
=3

11 1 5 1 11 3 71 11
(A) (7’1’0) (B)(Z,Z,OJ (C)(?z,oj (D)(Z,Z,O) (E) (7,

75.  The point at which the line intersects the xy-plane is

NN BN |

)

Space for rough work
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76.  The Cartesian equation of the line passing through the points (1, — 1, 2) and (7, 0, 5) is

x—l=y+1_z—2 7' ¥y g=5 F=r iy¥l 2=2

A B —= c

) 4 1 2 ®) 1 -1 2 © 7 1 5
x=1 y+l z-2 ¥=7 - gt 25

D = = E ==

®) 6 1 3 ) 6 -1 3

77.  The angle between the planes x+y+z=1and x—-2y+3z=11s

(A) cos™! (—\/—3_;) (B) cos™! (%) (© cos™! (_\/Z—Ej
AL af 4
(D) cos ( \[4_2-J (E)cos ( \/E)

78.  The equation of the plane passing through the intersection of the planes
x+2y—z=3andx+ y—3z = 5and passing through the point (L-1 0)is
(A)x+7y+6z+6=0 B)x-6y-T7z+5=0 (O) x+Ty+6z+5=0
(D)x+6y-7z-5=0 (E)x+6y+7z+5=0

Space for rough work
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79.

80.

81.

82.

The average marks of 30 students in a class was 80. After two students left out of
the class, the average marks of the remaining students was 82. Then the average
marks of the two left out students is

(A) 62 (B) 72 (C) 70 D) 52 (E) 60

Two dice are rolled. If each die has six faces which are numbered 2, 3, 5, 7, 11, 13,
then the probability that sum of the numbers on the top faces being a prime number is

1 5 1 1 1
A) = (Bl LT 3 B

Three different numbers are chosen at random from the set {1, 2, 3, 4, 5} and
arranged in increasing order. The probability that the resulting sequence is an A.P. is

1 3 1 1 2
Wi R e Pl B

In an examination, 20% of the students scored 70 marks, 40% scored 80 marks, 30%
scored 90 marks and the rest scored 100 marks. Then the mean score of the students is

(A) 82 (B) 85 (C) 83 (D) 90 (E) 93

Space for rough work
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83.

84.

85.

If 4 and B are mutually exclusive events such that p(4) =0.5 and p(4 w B)=0.75,
then P(B) is equal to
(A) 0.4 (B) 0.25 (©)0.5 (D) 0.6 (E)0.75

A jar contains 7 black balls, 6 yellow balls, 4 green balls and 3 red balls. All of them
are of same size and weight. If a ball is drawn at random, then the probability of the
ball being red is

1

1 3 1 3
= Rk - D = 2
(A) 5 (B) 20 © T (D) 10 (E) 20

Let the probability distribution of a random variable X" be given by

X -1 0 1 2 3
pX) a 2a 3a 4a 5a
Then the expectation of X is
1 1 2 - ]
A) - B} < )= 1)) —= E)~—
()5 ()3 ()3 ®) 5 ()3

Space for rough work
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1-5x, if x<-2
86. Let f(x)={x*-2x,if 2<x<I
—1+42x,if x>1.

Then the value of f(-1) is equal to

(A)-3 (B)3 ©) -1 D)1 (E)0
i dy 2x-y . .
87.  The general solution of — = is given by
X+2y
A) X -y?-xy=C B) x*+y*+xy=C
© x2+2y2+y+x=C (D) 2x2+y2+xy+y=C
(E) x* -y —xy+x=C
x-3
88. limze—XH is equal to
x-3 x° —log(x-2)
1 = = 4 ' ~1
A) — B) — C) — D) — E) —
(A) 3 (B) 5 © 5 D) i (E) 5

Space for rough work
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89.

90.

91.

92.

x*+9=5

lim ————— is equal to
x—4 x._4

2 8 8 4
A) — B) — C)0 D) — E) —
(A) 5 (B) > © (D) 5 (E) 5

2 .
e~ 4+2x Hx<2

Let = ’

7@ {2x+4, ifx>2
If the function f is continuous on (—00,00), then the value of ¢ is equal to
(A) 4 (B) 2 ©3 (D)1 (E)5
. x%sin7x .
lim ————; is equal to
x>0 (sinx)
(A)7 (B) ';- © 14 D)1 (E) 0

Let f(x)= %xz —¢* . Then the value of ¢ such that f"(c)=0 is

(A) 1 (B) log5 (C) 5e (D) & (E)0

Space for rough work
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dy

93. If y=(cosx)*, then e 1s eq

(A) 2(cos x)** (sin x—x tan x)

(C) 2(sinx)* [log(cos x) - x tan x]

ual to

(B) 2(cosx)™[log(cosx)+xtan x]

(E) 2(cosx)* [log(cos x)—x tan x]

9. If x3+2xy+-§~y3=%,then

(A)-2

95. Let f(x)=

(B) 2

X%, for x<I

% at (2,-1) is

©s

I, forl<x<3
5-2x,for x>3

Then f(6) is equal to

(A) =7

(B) 3

(C) 2

(D) 2(sinx)**xcotx

(D)-5

(D) -3

(E) -10

(E) 2

96.  Given F(x)=(f(g(x))’, g)=2, g'(1)=3,/(2)=4 and f(2)=5. Then the

value of F'(1) is equal to

(A) 25 (B) 100 (C) 75 (D) 50 (E) 120
Space for rough work
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97.

98.

99,

100.

101.

Ify=2+x/;and u=x3+1,then% =

2 2 2
x 3x 3x
(A) (B) = ©)

2V +1 X+l 2 +1
(D) 3x*/x* +1 (E) x*Vx* +1
The equation of the tangent to y = 2x?+3 atx=11is
(A) y=—4x (B) y=—4x+5 (C) y=4x
(D) y=4x+5 (E) y=-4x+3

The function £ given by f(x) = x3¢”* is increasing on the interval

(A) (0,) (B) (3, ) ©€) (-3,0) (D) (-3,3) (B) (-»,-3)

Let f(x)= Jx , 4<x<16. Ifthe point c € (4, 16) is such that the tangent line to the

graph of f atx = ¢ is parallel to the chord joining (16, 4) and (4, 2), then the value of ¢
is

(A) 7 (B) 9 (©) 10 (D) 11 (E) 14

The function fgiven by f(x)= (x* -3)e” is decreasing on the interval
(A) (-3, 2) (B) (1, =) (©) (=, 1) (D) (-»,-3)  (B) (3.D

Space for rough work
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102.  The equation of normal to the curve y=—5 at the point on the curve where x = 1, is
X

(A) 4y-x-7=0 (B) y-4x+2=0 (C) 4y+x-9=0
(D) y—-x-1=0 (E) 4y+x+7=0

103.  The local minimum value of the function fgiven by f(x)=x*-x, xeR,is

1 1 ~] 3 =]
A (B) 2 © % D) T (E) 5

104. j3x2(x3 +1)"¥ax =

3, 1l 3 58 3, il
ay E ) e m D e o Pl SR
11 9 33
3., i 3 71d
0 s R 13 Pl
11 10
105 J’2x+sin2xdx »
) 1+cos2x
(A) x*secx+C (B) x+tanx+C © x* tanx+C
(D) xsecx+C (E) xtanx+C

Space for rough work
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106.

107.

108.

109.

1
dx =
Ix2—25

(A) logx—_5 +C
x+5

5
+5

(D) —log +C

X—
X

-t
x(logx)

(A) log|logx|+C

(D et 40
log||

Ie" secx(1+tanx)dx =

(A) e* tanx+C

(D) e* +tanx+C

1 &
oAl
(A) logll+\/;|+C

(D) 2log|1+J§[+c

x+5

(B) logi——1+C

x+5

E —-lo —|+C
(B) tiE

®) (log2|x[) +C

1

=+C
(log|+)”

(E)

(B) € +secx+C

(E) e*secx+C

(B) 2log|i-Vx|+C

(E) 2log|x+\/;|+C

+C

(©) llogﬁ—_—
3 X+

(C)log|x|+C

(C) e*secx+C

(©) log|l—\/;|+ C

Maths-11-B1/2020
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110.

111.

112.

113.

Isecz (5x-1) dx =

(A) %tan(Sx -D+C (B) Stan(5x-1)+C (C) tan(5x-1)+C
(D) cot(Sx-1)+C (E) %cot(Sx -)+C
3
I—lr dx =
. I+cot” x
T /4 T
(A) 3 (B) 'y (¥ (D) ry (E) 27

10
The value of j (0.0002x” —0.3x +20) dx is equal to
-10

(A) 423 (B) 400 (C) 378 (D) 410 (E) 390

The area enclosed by the curve x =3cosé, y =2siné, 0< 8 <z, is (in square units)

(A)9r (B)6r (OEY3 D) 3« (E) 27

Space for rough work
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114.

115.

116.

117:

The area of the region bounded by y =| x|, y=0,x=3 and x = -3 1s (in square units)

(A)3 (B) 6 ©)7 (D)9 (E) 10

e!
The value of Il dx is equal to
x

e

(A) e (B) 1 () & (D) &’ —e (E) 0
3
“x - 2] dx =
-3
(A)17 (B) 9 (C) 14 (D) 13 (E) 12

s \3/2
The order and degree of the differential equation ‘;g +. o (@—] =0

are respectively
(A)2,4 B)2,3 )22 (D) 3.4 (E)4.3

Space for rough work
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118.  The general solution of the differential equation xy’+y =x?, x>0 is

2 3 2

(A)y=2-+Cx B) y=2-+C (Cy=2=20
2 3 3
3 2

@) y=2+& ® y=5+&
3 x 3.

119. The integrating factor of the differential equation 3xy'—y=1+logx,x>0is

(A) log.x ®) - © x D) = B)x"
X X

120. Elimination of arbitrary constants 4 and B from y=£+B, x>0 leads to the
X

differential equation

2 2 2
WigFag-e _ miftate  ©#fhdn
3 X X x
d’y dy d%y dy
O vz R

Space for rough work
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