KCET-2016 (Mathematics

The Set A has 4 elements and the set B has 5 elements then the number of injective

1.
mappings that can be defined from A to B is
a. 144 b. 72
c. 60 d. 120
2. Letf :R—>Rbe defined by f(x) =2x+6 which is a bijective mapping then f-1(x) is given by A
X b. 2x+6
a. —-3
c. x-3 d. 6x+2
3. Let % be binary operation defined on Rbya % b= ?V a, be R then the operation s is
b. Commutative but not Associative

a. Commutative and Associative
c. Associative but not Commutative d. Neither Associative nor Commutative

4. The value of sin™ (cossg?nj

a 21 b, =8
5 5
V4 -
C. -
10 d. 10
5. If3tan-!x+ cot! x = then x equal to
a. 0 b. 1
c. -1 d. 1/2
. o fen -1 X -1 X_y .
6. The simplified form of tan (—]—tan (—J is equal to
y Xty
a. 0 b~
4
d.m
c. —
2
1+x 1 1
7. If xy z are all different and not equal to zero and 1 1+y 1 |=0 then the value of
1 1 1+z
x'+y'+z s equal to
a. Xyz b. xty*z?
d. -1

C. -X-y-%Z
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o) =2
(1+logx)’

order of the matrix B is
a. mxm
C. nxm

13. The value of J.ex(lzz)i)d))(
cos“(e*.x

a. —cot (e xxX)+c
c. tan(eX)+c

8.
a. 3|A|
c. 27|A|
L 1.2 af 1 d
9.Ify=e" D g _ (*] then &
y X=e t-1 dx
X
a. —
y
¢t
X
sin™ (Tx) tan'{—}
1 T
10. If A=— B=
™ . -1
sin"| —| cot(mx
£ ot (m
a. |
c. 21
x dy .
11. If x¥ =e*”Ythen — is equal to
dx
A logx
log(x-y)
log x

is equal to

KCET-2016 (Mathematics

If A is any square matrix of order 3x3 then |3A] is equal to

b. 11a|
3
d. 9|
is equal to
b. L
X
d =
y
. —cos'l(nx) tan'l(ij
— then A - B is equal to
73 1 X -1
sin (—j —tan (Trx)
Tr
b. 0
d i
2
b, &
x-y
g 11
y X-y

12. If A is a matrix of order m x n and B is a matrix such that AB' and B'A are both defined, the

b. nxn
d. mxn

b. tan (ex. x)+c
d. cot(eX)+c
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KCET-2016 (Mathematics
logx logy logz
14. Ifx,y, z are not equal and # 0, #1 the value of | log2x log2y log2z | isequalto
log3x log3y log3z
a. log(xyz) b. log(6xyz)
c. 0 d. log(x+ y+z)
15. The function f(x) = [x] where [x] the greatest integer function, is continuous at
a. 1.5 b. 4
c. 1 d.-2
X (<, 2 -1 -1
16. The value of Ie (x“tan )2(+tan x+1) dx is equal to
x“+1
a. etanlx+c b. tan-1 (eX) +c
c. tan-1(xe) +c d e™ *4¢
17.1f 2a.b=|d|.| b| then the angle of between d &b is
a. 30° b. 0°
c. 90° d. 60°
dy .
18. If xmyn =(x+y)m+n) then i is equal to
X
A X+y b. xy
Xy
c. 0 4 Y
X
19. The general solution of cot 6 +tan 0 =2 is
nm T nm T
a. 0=—+(-1)"— b. —+(-1)"—
-1) 3 5 (-1) 2
c. 9=l d. 6=nr+(-1)"n/8
2 6
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/4
20. The value of J sin'®x.cos'’'x dxis
-n/4
. 103 - 101
a [_J b. (_J
4 4
c. 2 d. 0

21. The length of latus rectum of the parabola 4y2+3x + 3y + 1 =0is

4 b. 7
a. —
3
c. 12 d %
6logx _ ,5logx
22. The value of J'e € dxisequalto
e410gx _e3logx
a. 0 3
b % +C
c % +C d —+c
X X

23. The differential coefficient of log,, x with respectto log, 10 is

a. 1 b. -(log,, x)?
c. (log,10)2 q X
100

24. The slope of the tangent to the curve x=t2+ 3t - 8, y =2t2-2t-5 at the point (2,-1) is

a. 22 b. 6

7 7
C. ’ d. -6

6 7

25. The real part of (1-cosO +i sin 6)-1is

a. 1 b. !

2 1+cosB
C. tang d. cotg

2 2
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/2 ;1000
sin”"x dx .
26. is equal to
_! Sin1000X+C051000X q

a. 1000 b. 1
¢« & d =

2 4

27. If 1 +sin O + sin20 +........... upto oo = 243 +4 then 0 =

a & b T

6 4
c. & d. 3

3 4

28, lim 22 310X 4 equal to
x—0 X
a. 3 b. 1
c. 0 d. 2
dy .
29.If tan1 (x2 + y2) = o then = is equal to
X

. X b. xy

y
. X d. —xy

y

30. The simplified form of in + in*1 + jn+2 4 jn+3 g
a. 0 b. 1
c. -1 d. i
31. The two curves x3 - 3xy%+ 2 = 0 and 3x2y - y3 =2
a. Touch each other b. Cut each other at right angle
c. Cutatanangle /3 d. Cutatanangle n/4
32. The equation of the normal to the curve y(1 + x%) = 2 - x where the tangent crosses x-axis is
a. 5x-y-10=0 b. x-5y-10=0
c. 5x+y+10=0 d.x+5y+10=0
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33. The maximum value of (1] is.

X
a. e b. ee
1 e
c. e° d. 1
e
. . . . dy dx :
34. The solution for the differential equation —+—=0 is.
y 'y
A 1+1:c b. log x.logy =c
y X
C. Xy=c d. x+y=c

3
35. The order and degree of the differential equation 1+(3—Z]2 +sin [%j‘l = %
a. Order =2 b. Order =2
Degree =3 Degree = 4
Order =2 d. Order =2
- Degree =3 /4 Degree = not found

36. If @ and b are unit vectors then what is the angle between @ and b for J3 3-Dbto be unit

vector?
a. 30° b. 45°
c. 60° d. 90°

37. The sum of 15t n terms of the series

1% 12428 1P+42°+3°
+ + +

1 1+2 1+2+3

N n+2 N n(n+2)
3 3
. n(n-2) N n(n-2)
3 6
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14
38. The 11t term in the expansion of (x +ij is
Jx

999 1001
a. — b, =
X X
c. i 4 X
1001

39. Suppose d+b+¢=0,/d|=3,|b|=5,|¢|=7, then the angle between a&Db is

a. m b
2

¢ = d =
3 4

40. Ifa=3,b =4, c =5 each one of é,B&E is perpendicular to the sum of the remaining then
‘5 +b+ E‘ is equal to
5 2
a — b. —
J2 5
c. 52 d. V5

a.E b.E
3 2
c_—2 d_—3
3 2

42. The rate of change of area of a circle with respect to its radius at r =2 cms is

a. 4 b. 2%
c. 2 d. 4n

43. The value of tan g is equal to

1 b. \/§+1

1 d. 1-2
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44. Arealying between the curves y2 =2x and y = x is

a zs units b 1s units
© 3 o} © 3 o}

C 1s units d Es units
2 qg. "2 g.

45. IfP(ANnB) = % and P (B) = %., where P stands for probability then P (A|B) is equal to

a L b 7
8 20
C. & d. l
17 8

46. The coefficient of variation of two distributions are 60 and 70.The standard deviation are
21 and 16 respectively, then their mean is

a. 35 b. 23
c. 28.25 d. 22.85
47. Two cards are drawn at random from a pack of 52 cards. The probability of these two being
"Aces" is
a — b, L
26 221
C. 1 d 1
2 13
48. Ifsinlx+sin1y= g then x2 is equal to
a. 1-y? b. y?
c. 0 d. J1-y
8 ,/ —
49. The value of dex is
2 X +4/10- x
a. 10 b. 0
c. 8 d. 3

50. The contra positive of the converse of the statement "If x is a prime number then x is odd" is
a. If xis not a prime number then x is odd.
b. If xis not an odd number then x is not a prime number.
c. Ifxis a prime number then it is not odd.

d. If x is not a prime number then x is not an odd.
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51. Two dice are thrown simultaneously, the probability of obtaining a total score of 5 is

a. 1 b. 1
18 12
C. 1 d. 1
9 6
cos20 -sin26
52. If A= and A+ AT=],
sin20  cos26
Where I is the unit matrix of 2x2 & AT is the transpose of A, then the value of 0 is equal to.
T Tt
a. — b. —
6 3
C. T d 3n
2
53.1fA = { } then A>—5A is equal to
a. | b. -1
c. 71 d. -71

a +i
B
c. 3 d tl
3
55.Ifx=2+3 cosBandy =1 - 3 sin O represent a circle then the Centre and radius is
a. (21),9 b. (2,1),3
d. (-2,-1),3
C. (1,2)% ( )

56. The vector equation of the plane which is at a distance of 3 from the origin and the

J14

normal from the origin is 2i- 3} +kis

a. f.(21-3i+f<)=3 b. f.(i+i+f<)=9
c. (i+2))=3 d. (21 +k)=3
57. Find the co-ordinates of the foot of the perpendicular drawn from the origin to the plane
S5y + 8 =0:
a. O,—E,Z b. 0,§,0
5 5
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C. E,O,O
(Z00)
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@ (0-20)
5

equal to

a. 2 b. 3

c. -1 d. 0
59. The value of the sin1° + sin2° +....... +sin 359°is equal to

a. 0 b. 1

c. -1 d. 180
60. Integrating factor of x% -y=x"-3xis

X
a. x b. log x
1
T d. -x
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58. If cosa, cosP, cosy are the direction cosines of a vector a then cos2a + cos2f + cos2y is
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ANSWER KEYS
1. (d) 2. (@) [3. (b) |4. (d) 5. (b) 6. (b) 7. (d) 8. (¢ 9. (b) 10. (d)
11. (c) 12.(d) 13. (b) 14. (c) 15. (a) 16. (a) 17.(d) 18. (d) 19.(b) |20.(d)
21.(d) [22.(b) |23.(b) |24.(b) 25.(a) 26.(d) 27.(c) 28.(c) 29.(a) 30.(a)
31.(b) 32.(a) 33.(c) 34.(c) 35.(d) 36.(a) 37.(b) [38.(b) 39.(c) 40. (c)
41. (c) 42.(d) 43.(c) 44. (a) 45.(c) |46.(a,d) |47.(b) [48.(a) [49.(d) |50.(d)
51. (c) 52.(a) 53.(d) 54. (a) 55. (b) 56. (a) 57.(d) 58. (c) 59. (a) 60. (c)
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Solution

1. (d)
No. of elements in set A = 4

No. of elementsin set B=5

No. of injective mapping = °P, = — =120

2. (a)
f(x)=2x+6
y=2x+6
y-6=2x
yT_sz puty = X & X = f_l(x)

{
f—l(x)=§—3

3. (b)
a*b= a%b(given)

Commutative property = ax*b=b=a
a+b b+a
4 4

The given operation is commutative.

Associative property = a*(b*c)=(a*b)*c

b+c a+b
N 4 __4
4 4
da+b+c a+b+4c
16 16

= L.H.S. # R.H.S.

The given operation is not associative.
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4. (d)

sin‘l(cossg’—ﬂj
5

=sin?| cos (107; + %ﬂ

=sin™® cos(?’—ﬁﬂ
i 5

2 5 10
5. (b)
3tan_1 x+cot_1 X=7
:>2tan_1x+%:7r
1.
2t 7
= 2tan"*x 5
-1 —E
= tan x_4
- 7=
:>x_tan[4) 1
6. (b)
:>tan1(5j—tan1 Xy
y X+y
1-Y
:>tan‘1(5j—tanl —X
y 1+X
X
= tan™ X —[tanll—tanll}
y X
—tan?| 2 +tanl(XJ—tanll
y X
—tant| 2 +cot‘1(i]—Z
y y) 4
T Z_Z
2 4 4
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7. (d)
1+x 1 1
1 1+y 1 (=0
1 1 1+z

= (L+x)[(1+y)(1+2)-1]-[1+z-1]+[1-1-y]=0
= (1+x)(1+y)(1+z)-(1+x)-z-y=0

=1+ X+Y+Z+XY+XZ+YZ+XYZ=X+Y+Z+1

= XY+ YZ+ZX=—XyZ

1 11
=>—4—+—=-1
X y z

=X +y+zi=-1

8. (0
Use property |KA| = K"|A| {here n = order of matrix

:>|3A|=33|A|:27|A|

9. (b)

y= esin’l(tz—l) - X = esec’l[ij

sin~t (t2 —l)

y —e X = ecos’l(tz—l)

— xy = esin’l(tz—l)l ecos’l(tz—l)

— Xy = esin’l(tz—l)Jrcos’l(tz—l)
r

= Xy =¢e?

On differentiating both side with respect to x

:>y+xﬂ=0
dx
Wy
dx X

KCET-2016 (Mathematics)
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10. (d)

—~ A-B=1 G-
T

+ COS_l(ﬂX) tan_l(fj - tan_l(lJ
T T

)
sin_l[%j—sin_lﬂﬁj cot_l(ﬁx)+tan_l(7rx)

11. (c)
x) =e*
on taking log both sides

X
= ylog x=x-y=>y=—— ... 1
AL SN 1+log x ()
On differentiating both side
:>X+Iogxﬂ: _dy
X dx dx
dy y
= —(logx+1)=1-=
dx( J ) X

Put value of y from eq. (1)
X
(1+logx)
X
1+logx-1
(1+log x)

dy
= 2 (1+1 =1-
dx( +ogx)
dy
(141 =
:>dx( +ogx)

dy  logx

dx (1+logx)2
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12 (d)
Given order of Ais=m x n
Let the order of Bis=v x u
IfAB’ is defined= A, xB,,

This is possible when n =u
If B’A is defined = Blsav < Amixn

This is possible when v =m
The order of B=vxu=mxn

13 (b)

e* (1+x) .
J.cosz (e'x) d

ex=t
X (L+x)dx=dt

dt
- I cos’t

= Iseczt dt=tant+x= tan(ex.x)+c

14 (c)

logx logy logz
= |log2x log2y log2z
log3x log3y log3z

Ry >Ry =RiR3 >Ry =Ry

logx logy logz
=llog2 log2 log2
log3 log3 log3
logx logy logz
=log?2 log3| 1 1 1
1 1 1

=0 {because two row's are same}
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15 (a)
f(x)=[x]

As we know Greatest Integer Functions are discontinuous at all integers

LHL= lim[x]=1

Xx—1.57

RHL= lim [x] =1
x—1.5%

F (1.5) = [1.5] =1
LHL=RHL=f (1.5)

Function f ( X) is continuous at X =1.5

16 (a)
eX (xz tan~1 x +tan—1 x+1j

| dx

x2 +1

1
dx
1+ xz}

:jex{tan_lm

=e*tan " x+cC
17 (d)

— 2265 =[al 6| = 2[ilcos6 = i

1 1
:>cose—§:>9—§

18 (d)
X"y =(x+y)""
On taking log both sides

m+n
)

:Iog(xmyn):log(x+y = mlogx-+nlogy =(m+n)log(x+Y)

ydx (x+y)7 dx (X+Y) y | dx

3m+ﬂﬂ_M(1ﬂj m_(m+n) _[(m+n) n]dy
X B X {(Xﬂ’) y}_

_dy _[mOcHy)—(man)x)/xdy _ [my-nx)/x _y

dx  [(m+n)y-n(x+y)]/ly —dx [my-nx]/y x

KCET-2016 (Mathematics)
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19 (b)
—cot0+tan0 =2

cose+sin9 _
sin®  cosO

cos2 9+sin2 0_
2sin9coso

—=1=sin20

20 (d)
/4
| = I sin'® x.cos'"xdx ... (1)
—7/4
put X = —X
/4
| =- I sin'® x.cos"' X dX ........ (2)

—r/4

We can say that the given function is an add function
Add equation (1) and (2)

=21=0
=1=0
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21 (d)
= 4y® +3y=-3x-1
:>4(y2 +%y)=—3x—1

=4 y2+§y+i—g =-3x-1
4 64 64

2
=4 (y+§J 3 =-3x-1
8 64

( 3)2 3x-1 9
=|y+=| = +—
8 4 64

( 3)2 3x 7 —3{ 7}
=S| Y+ | =———=—| X+—
8 4 64 4 48

s LLR=4da=lax| = | |22 =3
4x4 4| 4
22 (b)
eGlogx _85Iogx
e4I0gx _e3logx dX
x8 _ x5
jx“ — dx
x*(x—1 3
:j 3( )dX:>IX2dX:>X—+C
x*(x-1) 3
23. (b)
let u=log,, x
v=log 10= . (1)
log,,x u
= w=1
On differentiating both side with respect to v.
du
=>u+v—=0
dv
du -u 1
=>—=— fromeq. (1) v=—
dv v { 0 (3 u}

KCET-2016 (Mathematics)
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du

zaz—uz = —(log,ex)’
24. (b)
given x=t*+3t—8
y=2t"-2t-5
Substitute x = 2 in given eq.
— 2=t*+3t-8
= t=-5 2

Now substitute y = -1
= -1=2t"-2t-5
=>t1=2 -1

Common value of t is 2.

dy _dy/dt| _4t-2| _6
dx  dx/dt|_, 2t+3l, 7
25. (a)
= (1—cosf +isinf) "
1 (1-cos6—isin0) - (1-cos6)—isin6

= X
(1-cos6+isin@) (1—cosb—isind) (1—C036)2 +sin0

ZsinZQ—i 2sin gcosg
(1-cos6)—isin6 2 2" 9

4sin4g+ 4sin? Qcosz 0 4sin? e[sin 2Q+ coszﬂ
2 2 2 2 2

2
sin o_ icos 4
-2 2 Re(l—licotgj = 1
2gin ¥ 2 2 2 2
2
26. (d)

| = ﬁf sinPrxx &)

< sin*® x+cos' ™ x
Apply king property
o cosxdx 2)

< €0s™% X +5sin'® x
On adding eq. (1) and eq. (2)
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27. (c)

1
= =2J3+4
1-sin6 V3

1 2J3-4
= X
2J3+4 23-4
2J3-4
4
V3-2 3
2

=sinf=1+ =
2

=1-sin0

=1-sin0 =

:>9:Z
3

28. (¢)

. xe* —sinx(oj
lim———=| =
x—0 X 0

L-Hospital Rule

= lim = 25 = 041-1=0

x—0

29. (a)
= tant (X +y°)=a
=X +y’ =tana

:>2x+2yﬁ:0
dx

Ly X
dx vy

30. (a)
:>in+in+1+in+2+in+3

= (i) +i(i)" =) -i(i)"

=0

KCET-2016 (Mathematics)
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31. (b)
x> =3xy’+2=0
= 3% —6xyﬂ—3y2 =0
dx
dy _3(X’-y’)
dx 6Xxy
=3y -y =2
dy —6xy
:>dx_3(x2—y2)_ m, .. (2)
womxm,=-1
.. Both curves cut each other at right angle

=m . (1)

32. (a)
- Tangent crosses x-axis.
Puty=0 = x=2

dy| _-1-2xy
x| (1+X°)
dy] _-1_

dx (2,0) 5 M
m, =95

Eq. of normal at (2,0)isy-0=5(X-2) =5X-y=10

33. (¢
1

X

=y=

= log y =—xlog x

ldy -x
T2 (L
:>de X+( 0g X)
%:—x‘x(1+logx)=0

=1+logx=0

=X= %(Point of maxima)

max(y) = (e)’®

KCET-2016 (Mathematics)
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34. (c)
ﬂ+%=0
y X

On integrating both sides
= logy+logx=1logc
=Xy=cC

35. (d)

2 2 %
l+(ﬂj +sin(g]: d_z/
dx dx dx
Order =2

. dy
Degree = not defined because of sin ix

36. (a)
V3 a-b|=1
On squaring both sides
= 3[a] +|p[ -2v3 ab=1
:4—2\/§|§||5|cose =1

:>c03a:i:£
23 2
:>6=£
6
37. (b)
P22 43+ +n’
" 14243+, +n
n(n+1)(2n+1)
6 2n+1
Tn: =
n(n+1) 3
2
1

KCET-2016 (Mathematics)
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39. ()
—a+b+c=0
L 2 12
:>‘a+b‘ =|-¢|
= |af" +[b[ +2[a[p|cos = e[
=9+25+2x15¢c0s0 =49
= 30c0s0 =15

:cosez%
:9:%

40. (c)
Given
a.(6+a)=o
b.(d+¢)=0
6.(a+6)=o
"

41. (c)
-2
ml = ?
-1
™K

KCET-2016 (Mathematics) Page | 24

Capyrighl & Thirk and Leann Pyl Lid



KCET-2016 (Mathematics

=mm,=-1
:i——lzK:—
42. (d)
A= 7r?
aA =2nr=2nx2=4rn
dr r=2
43. (o)
= tanz
sin2(7
gy

1+c032(%)
sin% 1

= =
1+cos % 1+\/§

44, (a)
Point of contact of both curves is
= x* =2x

= Xx=0, x=2

0 (2,2)
- (0,0)
= M

8/ _o0_2 i
= A 2= 3sq.unlts

45. (C)

P(ARB)
P(%8)- (P(B) )‘17/2)
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14
17
46. (a,d)
Coefficient of variation Cvy = % x 100
Xl
21
=  60==—"x100 . (1)
Xl
16
= Cv= 2x100 = 70==—x100 ....(2)
X2 X2

From Eq. (1) & (2)
X, =35 & X, =22.85

47. (b)

1
Probability of two cards being aces is = 52C = =

48. (a)

: . s
sin-Ix + sin-1ly = E

= sin-1x = g - sin-ly
= sin-1x = cosy
= sin-1x = sin-1/1- y?
= x2=1-y?
49. (d)
I= j V10-X gy (1)
\/; +4/10 — x
Apply king
8
dx . 2
'[ V10— x ++/x 2

On adding eq. (1) and eq. (2)
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8
:>2I=_[1.dx=6:>|=3
2

50. (d)
The converse of the given statementp — qisq—p

The contra positive of the given statementisq —> pis |1 p—11q

Hence, the contra positive of the converse of the given statement is “ If x is nota prime number, then

x is not odd”
51. (¢)
Total ways of obtaining score of 5 is {(1, 4), (2, 3), (3, 2), (4, 1)}
Required probability is = i— i = l
AHEEP YBT3 9
52. (a)
A+AT=]
[cos20 —sin20 cos20 sin20| [1 O
= + =
| Sin20  cos26 —-sin20 cos20| |0 1

[ 2c0s20 0 10
- =]
0 2cos20| [0 1

1
= 2cos20=1 = co0s20 = E

= 26=E = 9=E
3 6
53. (d)
[A-AI|=0
3-A 1
= =0
-1 2-A

=~ (A -2)(A-3)+1=0
= M -5L+6+1=0

= PutA=A
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= A2-5A+71=0

= Az-5A=-71

54. (a)
Ix (i +]+K)|=1

= X2 +x2+x% =1

= 3x2=1
= X=+ i
G
55. (b)
X_
x=2+3cos6 = (Tj =cos® ... (i)
: y-1) _ y
y=1-3sin6 = 3 = sin0 S 0}

= Equation (1)2 + Equation (2)2
2 2
= Sin26+c0526=[x_2] +(y_1j
3 -3
= (x-2)2+(y-1)2=9
Centre=(2,1) ; radius = 3

56. (a)

Vector equation of a planeis . N=d
. (2i-3j+k) 3
- 14 J14

r (2i-3j+k)=3

=

U

57. (d)
Let foot of perpendicular drawn from origin is (x1, y1, Z1)
X,-0 y,-0 z-0 —(0+0+0+8)
0 5 0 0% +5° +0?

=
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= Xx1=0, y1=—,z21=0

Co-ordinate is = [O, %8 , Oj

58. (c)

As we know that
= coZa + cos?f + coszy =1

1+cos22a . 1+cos2p . 1+cos2B 1

2 2 2
= cos2a + cos2P + cos2y=-1
59. (a)
sin1® + sin2° + ...... +sin359°
= (sin1° + sin359°) + (sin2° + sin358°) + ..... + sin180°
= (sin1° - sin1°) + (sin2° - sin2°) + ...... +sin180°

= 0+0+..... +0=0

60. (c)
X:—i—y=x4—3x
ﬂ_x—x3_3
dx x
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