KCET-2019 (Mathematics

dy
1. If 3ydx=§(x+ 5,then—:
PyVx={(x+y)", then-o
X b. x+y
a. —
y
C. Xy d. 1
X
2. Rolle's theorem is not applicable in which one of the following cases?
a. f(x)=x*-4x+5in[1,3] b. f(x)=x*-xin[0,1]
c. f(x)9x]in[-2.2] d. f(x)=[x]in[2.52.7]

3. The interval in which the function f(x) = x> —6x* +9x +101is increasing in

2 (=o0,1) U(3,00) O (o0, 1] U(=3,0)
c. [1,3
[13] d. (—oo,—l)u[3, oo)
4. The side of an equilateral triangle are increasing at the rate of 4cm/sec. The rate at which
its area is increasing, when the side is 14 cm
a. 10+/3cm?/sec b. 14/3cm?/sec
c. 42cm?/sec d. 14cm?/sec
5. The value of +24.99 is
a. 4.999 b. 4.899
c. 5.001 d. 4.897
6. If |3x—5|<2then
a. —1£xsZ b. 1£x§Z
3 3
C. lSXSg d. —1£xsg
3 3

7. Arandom variable 'X' has the following probability distribution:

X 1 [2 [3 ][4 ][5 [6 |7
P(X) |k1 |3k |k |3k|3k2 | K2 | K2+K

1 b. -2
a. —
5
C. 2 d. L
7 10
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10.

11.

12.

13.

14.
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If A and B are two events of a sample space S such that P(A) =0.2, P(B) =0.6 and P(A|B)=0.5
then P(A'|B)=
a. 3 b. 2
10 3
1 1
C p— p—
2 d 3

If 'X' has a binomial distribution with parameters n=6, p and P(X=2) = 12, P(X=3) =5 then
P=

a. S b. 16
12 21
C. 1 d. El
2 16

A man speaks truth 2 out of 3 times. He picks one of the natural numbers in the set
S= {1, 2,3,4,5,6, 7} and reports that it is even. The probability that it is actually even is

a. b.

= [S2R N\
o|'—‘ l
gjlw ol -

If U is the universal set with 100 elements; A and B are two sets such that n(A) = 50, n(B)
=60, n(ANB)=20thenn n(A'NB")=?

a. 40 b. 20
c. 90 d. 10

The domain of the function f:R — Rdefined by f (x)=+vx*-7x+12

a. b.

(—oo, 3]u[4,oo) (—00,3]u(4,oo)
d. (34
. (—oo, 3]ﬁ[4,oo) 34
If cos x =|sin x| then, the general solution is
a. x:nﬁiz,nez b. x:2n7ri£,nez
4 4
n T T
c. x=nz+(-1) Z,neZ d. x:(2n+1)7ziz,nez
3 cosec20° —sec20° =
a. 2 b. 3
c. 4 d 1
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15.

16.

17.

18.

19.

20.
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If P(n) : 2" <n! then the smallest positive integer for which P(n) is true, is
a. 2 b. 3
c. 4 d. 5
Foot of the perpendicular drawn from the point (1,3,4) to the plane 2x-y+z+3=0 is
a. (-1,4,3) b. (0,-4,-7)
c. (1,2,-3) d. (-3,52)

X-5 y+1 z+4

Acute angle between the line 1 And the plane 3x-4y-z+5=0is
9 . 9
a. Cos'| — b. sin™| ——
(\/364] (\/364]
5 . 5
c. Cos'| —— d. sin™| ——
(M—s j (2\/1_3 j
The distance of the point (1,2,1) form the line X . — yIZ _Z ;3 is
23 2./5
5 b. 3
5 i 2
3 3
XY-plane divides the line joining the points A(2,3,-5) and B(-1,-2,-3) in the ratio
a. 2:1internally b. 3:2 externally
c. 5:3 internally d. 5:3 externally
The shaded region in the figure is the solution set of the inequations
AY
o) \
(0.3)

4x+5y>20, 3x+10y<30,x<6, X,y=>0.
4x+5y>20, 3x+10y<30,x>6, x,y=>0.
4x+5y <20, 3x+10y<30,x<6, x,y=>0.
4x+5y <20, 3x+10y<30,x>6, Xx,y=>0.

B0 oo
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21. The order of the differential equation y =C,e“"™ +C,e%“ ™ is
a. 1 b. 2
c. 3 d 4
— - —~12 = 2
22. 1f |3 =16,[b|=4 then, ,”axb\ +‘a.b‘ =
a. 4 b. 8
c. 16 d. 64

~ -, 2 ~ -
23. Ifthe angle between & and b is ?ﬂand the projection of @ in the direction of b is -2, then |

a
a.
C.

N

b.
d

= W

24. A unit vector perpendicular to the plane containing the vectors I +2] + kand —2i + ]+ 3k is
i+ j+k I+ j—k
N b 3
-i+j-K i-jk
C. —F=— d.
5 7
25. [a+26—6,a—6,a—6_e]=
o 0 b. [ab,c]
c. 2[abc]| d. 3[4b,c]
3
26. [cot™ x dx=
-3
a. 3 b. 0
c. br d. 3
1
27. —dX:
J.\/;er\/;
a. 2log(\/;+1)+C b. Etan’l X +C
2
c. tan?yx+C d. 2tan'yx+C
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28. I(X-l)(x+2)(x-3) dx = Alog |x-1|+B log|x+2|+C log|x-3|+K, then A, B,C are respectively
RESE , 11
- 632 " 6’35
L 1A Y
"~ 63’3 6'3'2
2
29. [[x*Jdx=
0
a. 5—«/5—\/5 b. 5+\/§—\/§
c. 5-v2+43 d. -5-2-43
¢ [1+x
30. Z'). de:
a. %_1 b. %-}-1
T
Py 1
. -
: 2

31. If @ and B are roots of the equation Xx*+x+1=0 then o’ + f*is

a. 1 b ~1+i/3

1-i3 d. -1
2

32. The number of 4-digit numbers without repetition that can be formed using the digits
1,2,3,4,5,6,7 in which each number has two odd digits and two even digits is
a. 432 b. 436
c. 450 d. 454

33. The number of terms in the expansion of (X2 +y? )25 —(X2 - y2)25 after simplification is

a. 0 b. 13
c. 26 d. 50
34. The third term of a G.P. is 9. The product of its first five terms is
a. 3 b. 3
c. 3° d. 3%

35. Aline cuts off equal intercepts on the co-ordinate axes. The angle made by this line with the
positive direction of X-axis is

a. 45° b. 90°
c. 120° d. 135°
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36. jx3sin 3xdx =

x3 cos 3x xzsin3x+2xcos3x 2sin 3x x30053x+x25in3x 2xc0s3x  2sin3x

+C b. +C
3 3 9 27 3 3 9 27
x®cos3x x?sin3x  2xcos3x 2sin3x x®cos3x x?sin3x  2xcos3x  2sin3x
- + + — +C d. - + — — +C
3 3 9 27 3 3 9 27

37. The area of the region above X-axis included between the parabola y* =xand the circle

x> +y® = 2X in square units is

. F_3 3_ 7
4 2 b. 2 4
¢ 2_% d Z_-=2
3 4 4 3

38. The area of the region bounded by Y-axis, y = cos xand y =sin x; 0 <X < % is

a. /21 Sq.units b. V2 Sq. units
c. /241 Sq.units d. 2_./2 Sq.units
39. The integrating factor of the differential equation (2x + 3y2) dy =y dx (y > 0) is
1 1
7 N
a. € b yz
¢ * 1
X d. y’

40. The equation of the curve passing through the point (1,1) such that the slope of the tangent
at any point (x,y) is equal to the product of its coordinates is

a. 2logx=y°-1 b. 2logy=x"+1
c. 2logy=x*-1 d. 2logx=y*+1

41. The eccentricity of the ellipse 9x* + 25y* = 225is

4
a - b 3
5 5
¢ 2 i 2
4 16
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n 1 2 3 n®
42, 2r—1)=xthenlim| =+ —+—+.......... +—|=
;( ) n%w{xz N X

1
a. —
2
c. 1

43. The negation of the statement ""All continuous functions are differentiable."

a. All continuous functions are not b. Some continuous functions are
differentiable differentiable.

c. Some continuous functions are not d. All differentiable functions are
differentiable. continuous

44. Mean and standard deviation of 100 items are 50 and 4 respectively. The sum of all squares

of the items is
a. 251600 b. 256100
c. 266000 d. 261600

45. Two letters are chosen from the letters of the word 'EQUATIONS'. The probability that one

is vowel and the other is consonant is

oo

a. — b.

©O|lw ©
ool O

3X+1 2x-1 x+2
46. The constant term in the expansion of|5x—-1 3x+2 x+1]|is
7x—2 3x+1 4x-1

a. 0 b. 2
c. -10 d 6

47. If [x] represents the greatest integer function and f(x) = x - [x] - cos x then f (%j =

a. 0 b. 1
c. 2 d. doesnot exist
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sin3x %0
48. Iff(x) =1 -1 "' is
k-2 ; x=0
Continuous at x=0, then k=
a. 3 b. 9
2 5
C. 1 d. 2
2 3
2X+1
49, Iff(x) = sin'| —— |, then f(0) =
1+ 4%
a. 2log?2 b. log?2
2log 2 4log 2
5 d. 5
2 2 dzy
50. Ifx=a sec”d,y =atan” 0 thenF=
X
a. 2a b. 1
c. 0 d.
2 50
51. Theinverse of the matrix | 0 1 1|is
-1 0 3
[ 3 -1 1] 3 5 5
a. |[-15 6 -5 b. |[-1 6 -2
| S5 2 2 1 5 2
(3 -15 5] 3 -15 5
c. |-1 6 =2 d |-1 6 -2
1 -5 2 1 -5 2
52. If P and Q are symmetric matrices of the same order then PQ-QP is
a. ldentity matrix b. Symmetric matrix
c. zero matrix d. Skew symmetric matrix
KCET-2019 (Mathematics)
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-1 18
7 -10 17
53. If 3A+4B'= and 2B-3A'=| 4 0 | thenB=
0 31
-5 7
13 1 -3
a -11 b. | -1 1
2 4 2 4]
-1 -18 13
C 4 -16 d -1 1
-5 7 | 2 4]
1 3 2 -1
54. If A= ,B= , then |ABB'|=
4 2 1 2
a. 50 b. -250
c. 100 d. 250

55. If the value of a third order determinant is 16, then the value of the determinant formed by

replacing each of its elements by its cofactor is

a. 96 b. 48
c. 256 d. 16

56. f :R—>Rand g: [O,oo) — Ris defined by f(x) = x*and g(x) = \/; Which one of the following

is not true ?
a. gof(4)=4 b. Fog(-4)=4
c. Fog(2)=2 d. gof(-2)=2

57. A={X| Xe N,XS5},B={X| XeZ,X2—5X+6=0}, then the number of onto functions from A

toBis
a. 2 b. 23
c. 30 d. 32
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58. On the set of positive rationals, a binary operation * is defined by a*b=Zilb CIf 2% x=37
then x=
a. 1 b. El
6 12
C. 2 d. 125
5 48
59. cos[Zsinl§+coslﬁ}:
4 4
a. =3 b. 3
4 4
c 3 d. does not exist
"5
60. Ifa+ % <2tan™ x+3 cot™ x<b then 'a’ and 'b' are respectively.
a. Oand 7 I
b. —and2nx
2
c. Oand27 4 =F and®
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SOLUTIONS

1. (d)

3y Nx = Yx+y)
Apply log both side
= log (y'/3- x1/?) = log (x +y)*/°

1 1 5
= =—logy+ = logx=— log (x+
glogy + - logx = log(x+y)
— i.d—y+i: 5 (1+d_yj
3y dx 2x  6(x+y)
1 dy 5 dy 5

- —— -— == - —
3y dx 6(x+y) dx  6(x+y) 2x
N dy| 1 5 _ 5x-3(x+y)
dx | 3y 6(x+y) 6X(x+Yy)
N dy _| 2x-3y || 6y(x+y)
dx 6X(x+Yy) 2x-3y
dy |y
dx x
2. (9
Check option:
Option (a):

(1) f(x) is continuous function in [1, 3]
(2) f(x) is differentiable in (1, 3)

Option (b):
(1) f(x) is continuous function in [0, 1]
(2) f(x) is differentiable in (0, 1)

Option (c):
(1) f(x) is continuous function in [-2, 2]
(2) f(x) is not differentiable at point x = 0 in (-2, 2)

Option (d):

(1) f(x) is continuous function in [2.5, 2.7]
(2) f(x) is differentiable in (2.5, 2.7)

KCET-2019 (Mathematics) Page | 12

Copyright © Think and Learn Pvt. Ltd.



KCET-2019 (Mathematics

3. (b
F(x)=x3-6x2+9x+10
Differentiate with respect to
F(x)=3x2-12x+9
f(x)>0
= 3x2-12x+92>0
= x2-4x+320
= x2-3x-x+32>0
= (x-3)(x-1)=0

+ - +
-0 € 00

1 3

X € (-0, 1] U [3, )

4. (G)
Bonus
5. (a)
f(x) = Vx
dy _ 1
dx 2\/;
Ay = (d—yJAx . (1)
dx

Herex =25 and Ax=0.1

Ay = \/_ - J(x-Ax)
j—z (Ax) = V25 - /25-0.1

V2499 =5 - L x 0.1

2x5
=5-0.01
=4,99
6. (b)
|3x-5|<2

= -2<3x-5<2
= 3<3x<L7

= 1<x<

w3
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SP(K)=1
K-1+3K+K+3K+3K2+K2+K2+K=1
5K2+9K-2=0

5K2+10K-K-2=0

(5K-1) (K+2)=0

5K-1=0| K+2=0

by ud

K= é K = -2 (not possible)
8. (o
Given that
P(A)=0.2
P (B)=0.6
P (A|B)=0.5
Now
P(A’'[B)=1-P (A|B)
=1-0.5
_05=1
2
9. (G)
Bonus
10. (d)

$={1,2,3,4,5,6,7}
Total number = 7

P (S1) = Probability of even number = ;

P (Sz) = Probability of odd number = ;

2
P (E|S1) = =
(E[S1) 3
2 1
P(E|S2)=1-= ==
(EIS)=1-3 =
P(S,)P(E[S,)+P(S,)P(E|S,)
3.2
__73 _3
32 41 5
—X—+—X—
7 3 7 3
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11. (d)
Given that
n(A) =50
n(B) =60
n(AnB)=20
Now,
n(A’nB)=P(AuUB)
=100-P(AuUB)
=100 - [P(A) + P(B) - P(An B)]
=100-[50 + 60 - 20]
=100-90
=10

12. (a)
f(x) = Vx*-7x+12
Now
X2-7x+12>0
X2-4x-3x+12>0
(x-4)(x-3)=0

X € (-0, 3] U [4, »)

13. (b)
cos X = |sin x|
Case-1:

cos x =sinx forx € [0, n]
T
tanx=1forx= 7

Case-2:

cosx=-sinx forx € [r, 2n]

tanx=-1forx e %

Combining both the cases, we get the general is solution 2nx

a3
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16.
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(c)
\/§cosec 20° -sec 20°

3 1
:> —
sin20° cos20°

\/§C0520°—sin20°
sin20°cos20°
4[sin60°cos20°-cos60°sin20°]
2sin20°cos20°
4sin(60°-20°)

= {*. 2sinAcosA = sin2A & sinAcosB - cosAsinB = sin(A - B)}

sin40°
4sin40° _
sin40°

(c)

P(n): 2n < n!

Since

P(1): 2 < 1is false.

P(2): 22 < 2! is false.

P(3): 23 < 3! is false.

P(4): 24 < 4! is true.

P(5): 25 < 5!lis true.

So, smallest positive integer is 4.

(a)
The Dr’s of PA are
x1i-1,y1-3,z21-4
The Dr’s n are 2,-1,1
The Dr’s of PA and n are parallel
X, -1 _ y,-3 _ z, -4 Y
2 -1 1
x1=2A+1,y1=-A+3,z21=A+4
A=(2\A+1,-A+3,A+4)lies on plane.
= 22A+1)-(-A+3)+(AL+4)=0
6L+6=0
A=-1
A=[(2(-1) + 1), (+1+3), (-1+4)]
A=(-1,43)

KCET-2019 (Mathematics)
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17. (c)
x-5 y+1 z+4
2 -1 1
Dr’s ofline: 2, -1, 1
P:3x-4y-z+5=0
Dr’s of normal to plane: -3, 4, 1

L:

Sin6 < ~6-4+1 |_‘ -9 |
Ja+1+19+16+1] |J156]
sinO = L
156
G:Sin'l( K ]
156
9
0 =sin-!
(zﬁj
5
0 =cos!
(ZJE J
2413
3.3
5
18. (b)
Let
L x-1 4 y-2 _ z-3 Y
2 1 2
L
(X,y,Z)A
P(1,2,1)

A=[x=2A+1,y=A+2,z=2A+ 3]
uu
PA = Position vector of A - position of vector of P

=[(2k+1)i +(k+2)i +(2k+3)lA(]—[i +2] +IA(]
=201+ )] +@r+2)k
- PA 1L

KCET-2019 (Mathematics) Page | 17

Copyright © Think and Learn Pvt. Ltd.



KCET-2019 (Mathematics

uu
= PAL=0

201 +25 + (2n+2)k][21 + ] +2k]=0

y

= 4A+A+40+4=0

64 16 100 245
=, |—=+—=+—
81 81 81 3

19. (d)
A(2,3,-5), B(-1,-2,-3)
The ratio that xy plane divide line joining the points (x1,y1,Z1) & (x2,y2,22) = -z71:72
If result is positive, it divides internally otherwise externally.
The ratio that xy plane divides the points (2,3-5) & (-1,-2,-3)
=-(=5):(-3)
=-5:3
So, 5: 3 externally in the ratio.
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20. (a)
(1) Since region lies above x-axis
y=>0
(2) Shaded region is on right side of y-axis
x>0
(3) Equation of line passing through (5, 0) & (0, 4) is

= 5-0=—&x-5)

= -5y =4x-20
= 4x + 5y =20
(4) Equation of line passing through (10, 0) & (0, 3) is

= (y—O):%(X—lO)

= -10y = 3x - 30
= 3x+ 10y =30
(5) Shaded regionisonleftofx=6
x<6
Consider the figure and observe the shaded region the inequalities can be written as
x>0,
y20,
X<6
4x + 5y > 20,
3x+ 10y <30

21. (a)
y=Cie

Cy+x Cy+x

+C3e
Differentiate with respect to

d
_y — C]_ eC2+X + C3 eC4_+X

dx

dy _

dx =Y
dy

= _y=0
dx y

Therefore, order is 1.
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22. (d)
la|=16
I
|b| =4
Now,

—F r— T f T F
Jlaxbl2+]a-bP = \|al|b[sin?0 +|al|b[? cos?0

=|a||b|/sin’*0+cos’0

=(16) (4) (1)
=64
23. (a)
. 1 ! . ZTE
Given, angle between a and b is 3
r 1
a.
And ++— =-2
|b]
I" 1
! 1 I
_, [allbJcosd _ , . h.b = a|[b [cost)

1 27 27
= |a|cos— =-2 v O=—
|alcos= { 3}

= |a|=4

24. (o)
The vector which is perpendicular to two vectors is given by the cross product of the two
vectors.

1 I P A A A A )

PxQ=(-2i +j+3Kk)x(i+2]j+k)
=51 +5j -5k

IPxQ|= V5215 +5 =543

Unit vector perpendicular to P and Q is given by
I 1

|PxQ|
s -5i+5j-5k
53
L -i+j-k
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25. (d)
[a+2b-c,a-b,a-b-
b

a-

]

1
1 1 1
,Z=a-b-c

1 ! 1
Let x=a +2b -c,y=a
Using properties {x — x - z}
| I |
-b-c]
I I I

- c]+[3b,-b,a-b-c]

[3b,a -b,

5

b
N -b
o b

OV 2 I
B

Using interchange property
- -[5,31'),-é:]
= [é,3ia,'e]
= 3[5,%,2:]
26. (a)
3

Letl= Jcot'lx dx

-3

Using by parts property
3
- -1 § _ -1
= [cot X(X)]_3 _J;[xz 1

LB P oX
= [xcotlx]_3 + _J;X2+1dx

J(x) dx

{Letx2+1=t :>2x:E :>xdx:1dt}
dx 2
3

_ AP 1
[= [Xcot X]_3 + _J;tdt

_ a7 2
[= [xcot x]_3 + [ln|x +1|]
[=[3cot13 + 3cot1(-3)] +[In 10 -1n 10]
[=[3cot13+3(nr-cot13)]+0
[=3n

3
-3
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27. (d)
1
Let [= | ————=d
et j&+X& X
1
[= [——=
I\/§(x+1)dX
Let +/x =t

X=t2
dx = 2tdt

: 1
So, 1= j ) (2t dt)

1
[=2 dt
J‘1+t2
[=2tan1t+C

I=2tan-1x/; +C

28. (d)
Let = J. 2x-1 dx
(x-1)(x+2)(x-3)
Now,

2x-1 __A N B \ C
(x-1)(x+2)(x-3) (x-1) x+2) (x-3)
= 2x-1=A+2)(x-3)+B(x-1)x-3)+C(x-1)(x+2)
Putting x = 3, we get
6-1=C(3-1)(3+2)
c= 1
2
Putting x = 1, we get
2-1=A(1+2)(1-3)
.
6
Putting x = -2, we get
-4-1=B(-2-1)(-2-3)

B=-—
3
I=—l idx_l de.fl de

6 ‘x-1 3Ix+2 27x-3
-—llo |x—1|—llo |X+2|+110 |x-3|+C
6 0 308 2 08

A, B,Care—l,—l,
6 3

N |-
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29. (a)

|

1 2 B 2

1= [[x’]dx + [[x"]dx + j[XZ]dx + [ [x]dx
0 1 B

[=0+ Ildx + Ide + J.3dx

1= (N2 - 1)+2(f f)+3(2 J3)
=42 -1+23 -242 +6-343
1=5-2-+3

30. (b)

]
1 o
2
=
N
>
| —
SEEE
|
1
—
|
>
)
1
S =
+
(@]

T
5 0-[0-1]
-
2
31. (d)

Q.E. x2+x+1
a+B=-1
af=1

Now

o + B2 = (a.+ B)- 20p
= (-1)2-2(1)
=1-2
=-1
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32. (a)
Given digits are 1, 2, 3,4, 5,6, 7
Two even digits can be selected in 3C2
Two odd digits can be selected in 4C2 ways
These selected 4 digits can be arranged in 4! ways
.. Total number of ways = 4C2-3C2-4!
=6x3x24
=432

33. (b)
(x2 + y2)25 — (x2 - y2)25
(a+b)r-(a-b)rifnisodd

. e n+1
On simplification we get terms
pe. 2¥1_ 2643
2 2
34. (o)
The third terms of G.P.is 9
ar2=9 - (1)

Now, product of five terms = T1T2T3T4Ts

= (a)(ar)(ar?)(ar?)(ar")

= 25110
= (ar?)>
= (9)s
= 310
35. (d)
We know that equation of a line in intercept form is
X, Y.
a b
“*Here, both intercept are equal
X L,Y
a a
= y=-xXx+a
Now comparing it with
y=mx+c
We get m = -1 = slope
We know that
Slope =tan 0
tan 0 =-1
0 =135°
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(c)
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I = [x3-sin3x dx
Using by part property

[=x3 —-cos3x
3

o o 23

— 3 i
[= -X"cos3x + |:XZICOS3X dX—IZX- sin3x dx}
3 3
3 2 .
[= =X cos3x L X sin3x E_fx'sin3x dx
3 3 3
_ 3 2 .: 2
[= X” cos3x L X sin3x 2 xIsinSx dx+I(1)-C053X dx
3 3 3 3
[ -x%cos3x  x°sin3x .\ 2xcos3x isin3x+C
3 3 9 27
(d)
y2=x . (1)
X2+ yZ = 2x (2)

= (x-1)2+(y-0)=1
Equation (2) is a circle with centre (1, 0) and radius 1.
Solving eq. (1) and eq. (2)
= (x-1)2+x=1
x2-x=0
x(x-1)=0
x=0,1
We get the points of intersection (0, 0) and (1, 1)

(1,1) y?=X

= [XT_lwll—(x—l)Z +%sin'1(x—1)} - {;{3//22}

0 0
0+= _2
4 3
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38. (a)

ZCOS X leI’l X

-1+

/4
Required area = I (cosx-sinx)dx
0

[cosx-sin x]

\/_ 1) sq. units

39. (d)
(2x+ 3y?) dy =y dx
2x+3y”° _dx

y  dy
% - E‘X = 3y
dy 'y
2
-2d
LF.= ej y g = e-2logy = y—z = iz
y

40. (o)
dy

=X
dx Z

1 dy = x dx
y
Integrate

XZ
logy = > +C (1)
Equation (1) passing through (1, 1)

12
log(1) = > +C

C=-1
2
Putin eq.(1)
x> 1
= logy=— - = = 2logy=x2-1
2 2
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42.

43.
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(a)
9x2 + 25y2 =225

2 2

X_ + y_ =1
6 @)

Ja%-Db?

Eccentricity (e) =

g

25-9 _4
5 5

(b)

n

Z(Zr— 1) =x

r=1

= 2ir—21 =X
r=1

= nn+1)-n=x
= n2=x
Now,

= lim

n—oo X

B 2
= lim [_n(n+1)} xi{|
n—w 2 n

Always all differentiable functions are continuous. But all continuous functions are not
differentiable. So, negation of the given statement is some continuous functions are not
differentiable. Ex: |x|
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44. (a)
Heren=100,A=50,c=4
Now, A = % = 2X=nA

= Xx=100 x50
= Xx=5000
Again, from the formula

x*

n

= ZIx?=n(c?+A?)

=100(16 + 2500)
=251600

= o2+A’=

45. (d)
Vowel: E, A, U, 1,0 = P(v) =5C1
Consonant: Q, T, N, S = P(c) = *C:
Probability = m

CZ
_ 5x4
<

>
9

46. (d)

3x+1 2x-1 x+2
A=|5x-1 3x+2 x+1
7x-2 3x+1 4x-1

Putx=0

1 -1 2

A=]-1 2 1

-2 1 -1
A=1(-3)+1(3)+2(-1+4)
A=-3+3+6

A=6
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47. (c)
f(x) =x-[X] - cos x
f(x) ={x} - cos x {-x=[x] +{x}}

f(x)=1+sinx

Fl|Z|=1+sinZ
2 2

=1+1=2

48. (Q)
Bonus

49, (b)

B 2X+1
f(x) = sin~!
) _1+4X}

f(x) = sin-! Z'ZX . }
| 1+(27)

f(x) = 2 tan1(2x%)
Differentiating both side w.r.t. x
2
1+4*

F(x) = (2xlog 2)

£(0) = 1T21 (log 2)

£(0) =1log 2

50. (c)
X = a sec20
y = a tan20
y =a(sec?0 - 1)
y=a(x-1)
_a
dx
d’y
dx?

=0
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2
0

w111

|A|=2(3-0)-5(0+1)+0

S = Ul
w = o

|Al =1
A_lzade
|A]
3 -1 17
A—lzi{-w 6 —5}
Al s 5

[3 155
At=21-1 6 -2
1 -5 2

52. (d)
Given P=P and Q=0Q’

Now,

(PQ-QP) = (PQ)’ - (QP)’
=QP -PQ
=QP-PQ
=-[PQ-QP]

. (PQ - QP) is skew symmetric.
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53. (a)
7 -10 17
3A+4B’ = (1)
0 6 31
-1 18
2B-3A'=|4 0 .. (2)
-5 -7
-1 187
— (2B-3A)=|4 0
-5 -7
-1 4 -5
— 2B'-3A= .. (3)
18 0 -7
Adding equation (1) & (3), we get
6 -6 12
= 6B =
{18 6 24}
1 -1 2
= B'=
[3 1 4}
1 3
B=|-1 1
2 4
54. (b)
1 3 2 -1 2 1
A= ,B: ,B'=
LR L
Now,
|ABB’| = |A]|B||B’|
o3z -2 1
a2t 2|1 2
=(2-12)(4+1) (4 +1)
=-10x5x%x5
=-250
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55. (0)
Given that
|Al =16
Order of determinant A =3
Now,
ladj A| = |A2
= (16)?
=256

56. (b)

f(x) = x2

g(x) = Vx

Now,

fog(x) = f[g(x)]

flvx]
X

fog(2) =2

fog(-4) =-4
And

gof(x) = g[f(x)]

gof(x) = g[x?]

gof(-2) = g(4)

&l

=4 =2
57. (c)
A={x|xeN,x<5}
A={1,23,4,5}
B={x|x€eZ x2-5x+6=0}
B={2, 3}
Total number of onto function = 5 —4 + 5 — 3
™1 ™2
= (i+ij x 21
411! 312!
=(5+10) x 2
=30
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58. (d)
Given condition
a*b= @
5
Now,
= 2*x=3"1
L 2 1
5 3
= 4x-= E
3
5
X= —
12
59. (a)

cos 25in‘1§+cos'1§

4 4
. 13 . 13 13
= cos|sint'=+sint=+cost=
4 4 4

T . _13
- COS| —+SIn —
2 4

= -sin (sin‘1 Ej
4

3
:> N
4
60. (b)
We know that

= 0O<cotlx<nm

= n+0<2(gj +cotlx<m+m

= n<2(tanlx+cotlx)+cotlx<2n
= m<2tanlx+3cotlx<2n (1)

: n
Equation (1) compare to a + > <2tan"!x+ 3cotlx<b

T

a=—
2

b=2n
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