WB-]EE-2016 (Mathematics

1. LetA and B be two events such that P(A " B) = %, P(AUB) = % and P(E) = % then

a. Aand B are independent
b. A and B are mutually exclusive
c. P é < 1
B) 6
d.

PE<1
A) 6

2. The value of cos 15° cos 71?sin7? is

;|,_\.-[>|r—'l 0|~k N

3. The smallest positive root of the equation tan x - x = 0 lies in

a. (0,n/2)
b. (n/2,7)
~3)
C. T,—
2
d.

(5
2

4. Ifin a triangle ABC, AD, BE and CF are the altitudes and R is the circumradius, then the
radius of the circumcircle of AEF is

R
a. —
2
b 2R
3
C. 1R
3

d. None of these
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5. The points (-a, -b), (a, b), (0, 0) and (a2, ab), a # 0, b # 0 always lie on this line. Hence,

collinear

a. collinear

b. vertices of a parallelogram
c. vertices of a rectangle
d

lie on a circle

6. The line AB cuts off equal intercepts 2a from the axes. From any point P on the line AB

perpendiculars PR and PS are drawn on the axes. Locus of mid-point of RS is

a x-y=2
. y 5
b. x+y=a

C. X?+y?=43?
d. x?-y?=2a?

7. x+8y-22=0,5x+2y-34=0,2x - 3y + 13 = 0 are the three sides of a triangle. The
area of the triangle is
a. 36 square unit
b. 19 square unit
c. 42 square unit
d. 72 square unit

8. The line through the points (a, b) and (-a, -b) passes through the point

a. (1,1)
b. (3a,-2b)
c. (a%ab)
d. (a,b)
. : . : . Xy xy 1
9. The locus of the point of intersection of the straight lines —+==Kand —- b = © where
a a
k is a non-zero real variable, is given by
a. astraightline
b. anellipse
c. aparabola
d. ahyperbola
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10. The equation of a line parallel to the line 3x + 4y = 0 and touching the circle x2 + y2 =9 in
the first quadrant is
a. 3x+4y=15

b. 3x+4y=45
c. 3x+4y=9
d. 3x+4y=27

11. A line passing through the point of intersection of x+y=4 and x-y=2 makes an angle

tan™! (%j with the x-axis. It intersects the parabola y2=4(x-3) at points (x1, y1) and (xz,

yz2) respectively. Then |x1-xz| is equal to

16
a. —
9
b 32
9
40
c. —
9
o 2
9

12. Then equation of auxiliary circle of the 16x2+25y2+32x-100y=284 is
a. X2+y2+2x-4y-20=0

b. x2+y2+2x-4y =0
(x+1)%2+(y-2)2 =400
d. (x+1)2+(y-2)2=225

2

2
13. If PQ is a double ordinate of the hyperbola X—2—§ =1 such that AOPQ is equilateral, O
a

being the centre. Then the eccentricity e satisfies

a. 1<e<£

N

2
b. e=—
J2
3
c. e=—
2
2
d e>—
NG
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a.

b.

C.

&

b
C.
d

a.

17. Ify

a0 oo

2<a<4

_1<a<2
2

O<a<?2

(1,2,5)
(2,2,2)
(2,1,5)
(1,1,6)

N3 w|la ola |3
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16. Angle between the planes x+y+2z=6 and 2x-y+z=9 is

=(1+x)(1+x2)(1+x%)........(1+x2") then the value of [d_yj atx=0is

0
-1
1

equal to
a. 0
b. 1
c. 2
d 4

dx

WB-JEE-2016 (Mathematics)

14. If the vertex of the conic y2 - 4y = 4x - 4a always lies between the straight lines; x+y=3
and 2x+2y-1=0 then

15. A straight line joining the points (1,1,1) and (0,0,0) intersects the plane 2x+2y+z=10 at

18. If f(x) is an odd differentiable function defined on (-o0,00) such that f' (3) = 2, then {' (-3)
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(1-vx)
19. lim 1”‘) (=
x>1\ 2+ x
a. is1
b. does not exist
2
c. is.,[—
3
d. is/n?2

e
log| —

20. If f(x)=tan™ +tan™ {m} then the value of f' (x) is

log(exz) 1-6logx
a. x2
b. x
C.
d.
21. .[M dx is equal to
3x

a. %(log\/;)z +C
b. %(log\/;)z +C
C. %(log x)2 +C

d. %(log x)2 +C

22. [2*(f (x)+f(x)log2) is equal to

a. 2xf'(x)+c
b. 2xlog2+c
c. 2*(x)+c
d. 2x+c
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None of these

24. The value of It M+\/F23+_"_+\/m i

n—ow

2 2(242-1)
b. %(\/5—1)
¢ 2(Vz+1)
d. %(zﬁu)

25. If the solution of the differential equation xj—i+y =xe"be, xy = eXp (x) + c then ¢(x) is
equal to
a. x+1
b. x-1
c. 1-x
d x

26. The order of the differential equation of all parabolas whose axis of symmetry along x-

axis is

a. 2

b. 3

c. 1

d. None of these
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27. Theline y = x + A is tangent to the ellipse 2x2 + 3y2 = 1. Then A is

a. -2
b. 1
5
C. —
6
d |t
3

28. The area enclosed by y=+/5-x* and y = |x-1| is

5_n_2 sg.units
4 4

b. 5TE_qu.units
(571 1) :
— — = [sq.units
4 2

d. (g—Sjsq.units

29. Let S be the set of points whose abscissas and ordinates are natural numbers. Let P € S
such that the sum of the distance of P from (8,0) and (0,12) is minimum among all
elements in S. Then the number of such points P in S is

a. 1
b. 3
c. 5
d 11

30. Time period T of a simple pendulum of length | is given by T=2n\/j. If the length is
g

increased by 2%, then an approximate change in the time period is

a. 2%

b. 1%

C. l%
2

d. None of these
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31. The cosine of the angle between any two diagonals of a cube is

1
d. —

3
b =

2

2
C. —

3
4 L

&

32. Ifxis a positive real number different from 1 such that logax, logbx, logcx are in A.P., then

_a+c
2

b. b=+ac
C. c2=(ac)l°gé‘b

d. None of (A), (B), (C) are correct

a. b

33. Ifa, x are real numbers and |a| <1, |X| < 1, then 1 + (1+a)x + (1+a+a2)x? + ...o0 is equal to
1
a. (1-a)(l-ax)
.
p. (1-3)(1-x)
1
c. (1-x)(1-ax)
1
d. (M+ax)(1-a)

34. iflogos (x-1) <logo.o9 (x-1), then x lies in the interval

a. (2,)
b. (1,2)
c. (-2,-1)

d. None of these
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13
35. Thevalue of Y (i" +i""),i=+/-1, js
n=1

a. i
b. i-1
c. 1
d O
: . 1 1
36. If z1, z2, z3 are imaginary numbers such that |z1| = |z2| = |z3] = |—+—+—|=1 then
Zl ZZ Z3
|z1 +z2+23| is
a. Equalto1l
b. Lessthan1
c. Greaterthan1
d. Equalto3

37. If p, q are the roots of the equation x2 + px + q = 0, then

a. p=1q=-2
b. p=0,q=1
c. p=-2,9q=0
d p=-2,q=1

38. The number of values of k for which the equation x2 - 3x + k = 0 has two distinct roots
lying in the interval (0, 1) are
a. Three
b. Two

c. Infinitely many

d. No values of k satisfies the requirement

39. The number of ways in which the letters of the word ARRANGE can be permuted such
that the R’s occur together is

17
a. |_2|_2
7
b. 2
|6
C. |2
d. [5x[2
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40. If i + L = %, then the value of r equals to

C. °C

-

r r

O 0 o o
w U1 N D

41. For +ve integer n, n3 + 2n is always divisible

a. 3

b. 7

c. 5

d 6

42. In the expansion of (x - 1) (X - 2) .... (x - 18), the coefficient of x17 is

a. 684

b. -171

c. 171

d. -342

43. 1+nC1 cosO + 2C2 cos 20+......+ Cn cos nO equals
0) no
a. |2cos— | cos—
2 2
b. 2cos’ nd

c. 2cos™

d. (ZCOSZ 9)
2

44. Ifx, y and z be greater than 1, then the value of |log x 1 log,z| is

N DN

1 log.y log.z

log,x log,y 1

a. logx.logy.logz

b. logx+logy +logz

c. 0

d. 1-{(logx).(logy).(logz)}
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45. Let Ais a3 x 3 matrix and B is its adjoint matrix. If |[B| = 64, then |A| =

a. *2
b. *4
c. 8
d. =12

T . T
COSZ_SIHZ

46. Let Q= and
. T T
sin— cos—
4 4

then Q3x is equal to

S~ sl

g
_ O
NI

- &l

1
0
1

o
|
~

2
E
2

47. Let R be a relation defined on the set Z of all integers and xRy when x + 2y is divisible by
3. Then
a. Risnot transitive
b. Ris symmetric only
c. Risanequivalence relation
d

R is not an equivalence relation

48. If A={5"-4n-1:neN}and B={16(n-1):neN},then

a. A=B
b. AnB=¢
c. AcB
d BcA
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49. If the function f: R—>R is defined by f(x) = (x2+1)3>V x€R, then fis

a. one-one butnot onto

b. onto but not one-one

c. neither one-one nor onto
d. both one-one and onto

50. Standard Deviation of n observations a1, az, a3 ....an is . Then the standard deviation of

the observations Aa1 ,Aaz ...... Aan is
a. Ao

b. -Aoc

C. |k|0

d. Ao

51. The locus of the midpoints of chords of the circle x2+y2? =1 which subtends a right angle
at the origin is

c. xy=0
d x2-y2=0

52. The locus of the midpoints of all chords of the parabola y? = 4ax through its vertex is
another parabola with directrix

P(at?,2at)
(0,0) LM BN
a. X=-a
b. x=a
c. x=0
d x=-2
2
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53. If [x] denotes the greatest integer less than or equal to %, then the value of the integral

fxz [x]dx equals
0

5
a. —
3
b L
3
8
c. -
3
d 2
3

54. The number of points at which the function f(x) = max {a - x,a + X, b}, -0 <x<,0<a<
b cannot be differentiable

a0 o
w N R

55. For non-zero vectors daandb if ‘5+b‘<’5—b, then dandb are

Collinear
b. Perpendicular to each other
c. Inclined at an acute angle

d. Inclined at an obtuse angle

d
56. General solution of yd—y +by” =acosx, 0 <x < 1is Here c is an arbitrary constant
X

a. y?=2a(2b sinx + cosx) + ce-2bx
b. (4b2+ 1)y2=2a(sinx + 2bcosx) + ce-2bx
c. (4b%+1)y?=2a(sinx + 2bcosx) + ce2bx

d. y?Z=2a(2bsinx + cosx) + ce-2bx
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57. The points of the ellipse 16x2 + 9y2 = 400 at which the ordinate decreases at the same

rate at which the abscissa increases is/are given by

a, 3,?)&(—3,ﬁ

i
16’
1
16’

58. The letters of the word COCHIN are permuted and all permutation are arranged in an
alphabetical order as in an English dictionary. The number of words that appear before

the word COCHIN is

a. 96

b. 48

c. 183

d. 267
2 00 a 0o@o0

59. Ifthe matrix A=|{0 2 O/, then A"=|0 a 0/, n e Nwhere

2 0 2 b 0 a

a. a=2n,b=2n

b. a=2n,b=2n

c. a=2nb=n2nr1

d. a=2nb=n2n

60. The sum of n terms of the following series; 13 +33+ 53 +73 +.... is
a. n2(2n%-1)
b. n3(n-1)
c. n3+8n+4
d. 2n*+3n2

61. If o and B are roots of ax? + bx + ¢ = 0 then the equation whose roots are o2 and 2 is
a. a2x?-(b%2-2ac)x+c2=0
b. a2x?+ (b%2-ac)x+c2=0
c. aXx?+(bZ+ac)x+c2=0
d. a2x?+ (b2+2ac)x+c2=0
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62. If o is an imaginary cube root of unity, then the value of
2-0)2-0)+2(3-0)B-0)+..+(n-1)(n-o)(n-w?)is

a. rlZ(n+1)2 -n

n 2

b. Z(n + 1) +n
n’ 2

C Z(n'l'l)
n?

d Z(H‘F].)—n

63. IfnCr-1 = 36, nCr = 84 and "Cr+1 = 126 then the value of "Cg is

a. 10
b. 7
¢ 9
d 8

64. In a group 14 males and 6 females, 8 and 3 of the males and females respectively are
aged above 40 years. The probability that a person selected at random from the group is

aged above 40 years, given that the selected person is female, is

2
a. -
7
b I
2
1
c. =
4
d 2
6

65. The equation x3 -yx% + x — y = 0 represents
a. ahyperbola and two straight lines

b. astraightline

g

a parabola and two straight lines

e

a straight line and a circle
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66. If the first and the (2n+1)t% terms of an AP, GP and HP are equal and their nth terms are
respectively a, b, c then always

a. a=b=c
b. a>b>c
c. a+c=b
d. ac-b%2=0

67. The coordinates of a point on the line x + y + 1 = 0 which is at a distance 1 unit from the

line 3x +4y + 2 =0 are

a. (2,-3)
b. (-3,2)
c. (0,-1)
d (-1,0)

68. If the parabola x2 = ay makes an intercept of length +/40 unit on the line y - 2x = 1 then
ais equal to

a. 1
b. -2
c. -1
d 2

69. if f(x) is a function such that f'(x) = (x -1)2(4 - x), then
a. f(0)=0
b. f(x)isincreasingin (0, 3)
c. x=4isa critical point of f(x)
d. f(x)is decreasingin (3,5)

70. On the ellipse 4x2 + 9y?2 = 1, the points at which the tangents are parallel to the line 8x =

9y are
21
a. |—,—
55}
o (2
55
2 1
C -——,—=
5 SJ
a z,_z)
5 5
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f 3000 1,for0<t<1 h 3000 (2016 |
71. 1 t)= then t-r)op(t-2016) |[dt=
-3£00(p( ) Ootherwise -3500 _32()(,:0 o ol )

a. areal number
b. 1
c. O
d. does not exist

72. If the equation x% + y2 -10x + 21 = 0 has real roots x =a and y = 3 then
a. 3<x<7
b. 3<y<7
c. -2<y<?2
d -2<x<2

73. If z=sin 0 - i cos O then for any integer n,

a. z"+ i = ZCOS(H— nej
z" 2

b. z" +in= ZSin(ﬂ—nGj
Z 2

c. 7" —l =2i cos[ﬂ —nej
z" 2

d z" —i:Zisin(ne—Ej
z" 2
74. Letf: X — X be such that f(f(x)) = x for all x € Xand X c R, then

a. fisone-to-one

b. fisonto

c. fis one-to-one but not onto

d. fisonto but notone-to-one

75. If A, B are two events such that P(AUB)? %andg <P(ANB)< %then

o

P(A)+P(B)2%

d. None of these
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ANSWER KEYS

(a)

(b)

(c)

(a)

5. (a) 6. (b) |7.

(b)

8.

(c,d)

(d)

10.

(a)

11.

(b)

- (a)

- (d)

(b)

15. (b) [16. () [17.

(c)

18.

(c)

(c)

20.

(d)

21.

(a)

22.

(c)

. (b)

(a)

25. (b) 26. (a) [27.

(c)

28.

(c)

(b)

30.

(b)

31.

32.

35. (b) [36. (@) [37.

38.

40.

(b)

41.

(a)

42,

(b)

- ()

- (9)

45. (c) 46. (c) |47.

(c)

48.

(c)

- (0)

50.

(c)

51.

(b)

- (d)

- (b)

(c)

55. (d) [56. (b) [57.

(a)

58.

(a)

(d)

60.

(a)

61.

(a)

62.

(a)

- (9)

(b)

65. (b) |66. (b,d)l67.

(b.d)

. (ab)

. (b,c)

70.

(b,d)

71.

(a,b)

72.

(ac)

. (a,)

(a,b)|75. (a,0)
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Solution
1. (a)

P(ANB) = %, P(AUB) = °1

= 7, .
s P(B):E(glven)

P(B):l_l:i
10 10
— P(AUB)=P(A)+P(B)— P(ANB)
31 3 1 5
:>E—P(A)+E—€:>P(A)—§
. X —Exiziz
‘- P(A) x P(B) = < x-= = =P(ANB)

= A, B are independent events

2. (b
Cos 15° cos 71—sin 71—
2 2

10 _1°
2c0s7=—sin7-—co0s15°
N 2 2

2
sin15°cos15° 2
_, SinlogRsly 2
2 2
sin30° 1
= =
4
3. (9
=tan X=X
y:tanX .......... (1)
NAD ST (2)
y = tanx |
E R
i n: I'n ig—n
. o e

It is clearly visible that solution lies in (n, 3?71)
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(a)
Here, DEF is a pedal triangle of AABC
We know

EF = a cosA = R sinA (side of pedal A)
Z/FDE =180°—2A
Let, circumradius of ADEF be R’.

Now by sine rule in ADEF
, EF _  Rsin2A - _R
sin ZFDE sin(180°—2A) 2
(a)
-a -b
. a b
A= — 0
2 2
a® ab
-a -b

A= %(—ab+ab+0—0+0—0—a2b+a2b)

A=0
= Hence, points are collinear

b
](Eq)uation of line which cuts equal intercepts from axes is x + y = 2a
5
s P
hk|m
R A

x+y=2a
Let, co-ordinates of the midpoint be m (h, k).
So, Rand S are (2h, 0) and (0, 2k)
Therefore, p must be (2h, 2k)
"+ Plies on AB
- 2h+2k=2a
=>X+y=a

(b)

WB-JEE-2016 (Mathematics)
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Li:x+8y=22

L2: 5x + 2y = 34

L3:2x-3y=-13

On solving L1, L2 & L3 we get

A=(-2,3), B=(6,2)andC=(4,7)
-2

Area = 1
2

W N N W

-2

= %(—4—18+42—8+12+14) = 19 square units

8. (cd)
Equation of line passes through points (a, b) & (-a, -b) is

-2b
= (y-b)= ——(x-2)
—2a
—=ay-ab=bx-ab

= ay = bx
Now check options = (C) & (D) are correct

9. (d)
Li= §+X =k
a b
LeX y_ 1
a b k
Let point of intersection be (a, )
So, g+—=k amdg—E=l
a b a b k
. (z&]{&ﬁ}
a b)la b
(XZ BZ
_2_? =
X2 y2
Locus: ?_FZI which is hyperbola
10. (a)
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Let, equation of line which is parallel to given line is
3x+4y=k d
This line is tangent to circle

=>d=r f
- 0+0—k‘:3 0 CROMARN

5 \\J3x+4y:k
=k=+15

So, equation of tangent in first quadrant is 3x + 4y = 15

11. (b)
Lui:x+y=4
La:x-y=2
= line passing through the point of intersection is
= L=Li+AL2=0
=>L=(x+y-4)+A(x-y-2)=0
=>L=x(1+A)+y(1-A)-4-21=0

= ML= % (given)

1+A
=
—1+A

=>A=-7

3
4

Equation of lineisL=-6x+8y+10=0

~3x-5

y (put in equation of parabola)

2
= (3’:5] =4(x-3)=>9x* —94x+217=0

94 217
= XLHKE= S5 XX, ==

9

= |x1-X2| = \/(X1+X2)2 —4x,X, :%

12. (a)
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= 16x2 + 25y% + 32x - 100y = 284
= 16(x? + 2x) + 25(y? + 4y) = 284
=16 (x+1)2+25(y-2)2=284+16+100
=16 (x+1)2+ 25(y-2)2=400
2 2
ERYCSD) O
25 16
So, the auxiliary circle is (x + 1)%2 + (y - 2)2 =25
=>x2+y2+2x-4y-20=0
13. (d)
.~ AOPQ is equilateral

(OP)? = (PQ)?

P (asec6, btanb)
—

L

Q(aseco, — btano)
= a?sec?0 + b2 tan20 = (2b tan0)?

= a?sec?0 = 3b? tan20

2

= sin20 = o
3b

= Now, sin20 < 1
2

:>a—2<1
3b
b? 1
:>—2>—
a 3

On adding 1 both sides

2
:>1+b—2>1+l
a 3

4
=>e> —
3
On taking root both sides

2
=>e> &=

J3

14. (b)
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= y2-4y=4x-4a
=>yi-4y+4=4x-4a+4

= (y-2)*=4(x-(a-1))

.. Vertex: (a-1, 2)

Vertex lies in between lines

S LixL2<O
=@-1+2-3)x(2(a-1)+4-1)<0
=(@-2)(2a+1)<0

:ae(l,Zj
2

15. (b)
Equation of line joining points (1, 1, 1) & (0, 0, 0) is
x-0 _y-0 z-0
"1-0 1-0 1-0
ie.L:x=y=z=k(let) ... (1)
Any point on L is p(k, k, k)
Since line & plane intersect at a point so, P lies on 2x + 2y + z = 10
= 2k+2k+k=10
=k=5
So, pointis (2, 2, 2)

=1L

16. (c)
a,b, +a,b, +a;b,
\/af +a’+a’ -\/bl2 +b2 +b2

Ix2+1x(=1)+2x1

Angle between planes = cos =

= cos0 =

V2412 42227 4 (-1)2 +1
= c0s0 = g

6
= c0s0 = 1

2
=0= T

3
17. (c)
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y=(1+x)(1+x2)(1+x%) cceerrnn. (1 + x2n)
Taking log both sides
logy =log(1 +x) +log (1 +x)? + ......... +log(1 + x?n)

On differentiating both sides
1dy 1 2X 2nx>"!
—_—= +

1+x°"

1 2X 2nx>" Y
Tox g T T | atx=0=>y=1
=11=1

f(x) is odd differentiable
f(-x) = -f(x)
On differentiating both sides

= —f'(-x) = - f'(x)
= £'(x) = £'(=X) s (1)

= putx=3ineq. (1)
=f{'(3)=f(-3)
=f'(-3)=2  f'(3) = 2 (given)
19. (c)
=)
(1+xj Ix
lim| ——
x=1\ 2+ X
()
. (1+x] a-R1-x)
= lim| ——
x-1\ 24X
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f(x) =tan!

e
Iog(z)
X*) |, tan [3+2Iong

log(ex?) 1-6logx

f(x) = tan-1 1-2logx T tan” 3+2logx
1+2logx 1-3.2logx

f(x) =tan-1 1 - tan-! (2log x)+tan "' 3+tan"' (2log x)
f(x) =tan-11 + tan-13 = constant

On differentiating with respect to x

f'(x)=0

Again differentiating with respect to x

f"(x)=0

21. (a)

I= IIOg&dx
3x

Let log \/; =t
dx

—=dx —dt:> =2dt

J_ 2[
=1I= j§2dt

2( t? 1 2
[=—| = |+Cc == =(logVx | +cC
. 3@ — 1= 2(l0g &)

22. (c)
I = [2*(F*(x) +f(x) log 2) dx
Let g(x) = 2¥f(x) = g'(x) = 2*(f(x) + f'(x)/n2)
I= j g'(x)dx
[=gXx)+C
I=2xf(x) +C

23. (b)
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On applying king property
i X

=I= .[Iog(—jdx
5 I-x

h I-x
= —Ilog — |dx=-I
0 X

=1=-1
=2I=0

=1=0

24. (a)

Iim{ n+l+n+2+....... +\/2n—1}

3/2
n

1
= I\/1+X dx “* upper limit = Iimn—_1 =1
n—oo n
0

' 1
lower limit = lim==0

n—->o N

= %(1+x)3’2

0
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dy <
X—2+y=xe

dx y
dy .y _
dx x

X

e’ ... linear differential equation

J.ldx
LF=¢e'x =zemx=x
Solution of L.D.E

SVy.X= fex.xdx
= y.X=XeX- Iexdx

= yX=XeX-eX+ ¢
=>xy=eXx-1)+c
On comparing with given relation xy = ex¢ (x) + ¢

o(x) = (x-1)
26. (a)
Let, equation of parabolay?=4a(x-b) ......(1)

On differentiating with respect to x
= 2yy' =4a

Again differentiating with respect to x
= 2yy" +2(y')%2=0

Order of differential equation = 2

27. ()
x> y* 1
E: —+=—==— ....»1
3 2 6 &
Liy=x+A ... (2)

Line is tangent to ellipse
=>2x2+3 (x+A)2=1

= 2x2+ 3 (x2+2xAh+2%) =1
=5x2+6xA+3A2-1=0
=D=0

= 36A2-20(3A2-1)=0

:>—24k2+2020:>6k2—5:0:>k:i\/§

28. (o)
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y=+5-x* .. (D
y=|x-1 .. (2)

From equation (1) & (2)
=5-x%=(x-1)2
=5-x2=x2-2x+1
=2x2-2x-4=0
=>x2-x-2=0=>x=-1,2

y=lx -1

y=+/5-x’

-1 2

Required area = A = j(\/S— 2—]x—1|)dx
- j(\/S—xz)dx—j(l—x)dx—i(x—l)dx

_9 " 5
4 2
_on 1
4 2
29. (b)
Equation of line AB =
XY 4 B (0, 12)
8" 12 ©
= 3x+ 2y =2y
- Sum of distance of P is minimum, P ()
so P will be on line AB
0 (0,0 A8, 0
AB:3x +2y=24
X y
2 9
Possible points ) 4 6
6 3

- (% y)=(2,9), (4 6), (6 3)

30. (b)
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Wwe have
T=2n \/Z
g
Taking log both sides
log T =log 21 + % (log ¢ -log g)
Differentiating both sides we get

—dT———d
2

:>d—T 100—— d %100 =1><2=1%
T 2\ ¢ 2

31. (a)
Direction cosine of diagonal OD = [i ii)
V3’33
Direction cosine of diagonal FB = (— L_—lj
V3'\343
Z
F(0,0.1) E(1,0,1)
G(0,1,1 (1,1L,1)
o A(1,0,0)
(0,0,0)
C
(0,1,0) B(1,1,0)
cosO = L i+ 1 i+i(__lj _1
V343 33 3\43) 3
32. (c)
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log,x, log, x, log,x — A.P
Then,
= 2log, x = log, x + log, x
2 1 1
= = +
log,b log,a log,c

= 2log,alog, c =log,ac-log, b
= log, ¢’ =log,ac-log, b

= c2 = (ac)"%"

33. (o)
1+(1+a)x+(1+a+a?)x2+.....
Multiply & divide by (1 - a) we get
=1L[(1—a)+(1—a2)x+(1—a3)x2+ ........ 0]
—a

=L[(1+X+X2+ .......... ©o)-(a+aZx+a3x2+ ... ©)

11 a

B l—a{l—x_l—ax}
! l-ax—a+ax
- (l—a){(l—x)(l—ax)}
_ 1
~(1-x)1-ax)

34. (a)
log 3(x=1) <log o (x-1) wx-1>0=>x>1 (1)
= log,(x-1)< log(s)2 (x—1)
— 2log ,(x—1) < log ,(x~1)
= log,(x—1)° <log ,(x-1)

= (x-1)2>(x-1)
=x2-3x+2>0

xe (—o,1)u(2,0) ... (2)
From (1) & (2)
xe (2,0)
35. (b)
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13
Z (In + in+l)
n=1
. we know,
i+i2+3+i4=0

13 13
n N+l
=i+ )i
n=1 n=1

:i13+i14
=i+i?
=i-1
36. (a)
EONEIE '.'22=|2|2=1:>E:1
z 2, 1, Z

j— ‘El+22 +£3‘: 1
=|z,+2z,+2;]=1 °.°|E|:|z|

=|z,+2,+2,| =1

37. (a)

X2 + px + q=0<§

=>p+q=-p = 2p+q=0 (1)
=pq=q = q(p-1)=0 - (2)

From equation (1) & (2)

= (-2p)(p-1) =0
= p=0 or p=1

g=0 or q=-2
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k<> (1)

of 1

(2) f(0)>0
=k>0 (2)
(3) f(1) >0

=1-3+k>0
=k>2 wee(3)
From (1), (2) & (3)

o)

39. (0)
A| RR |[ANGE
Number of ways when R’s occurs together = ﬁ
120.6
T2
=360
40. (b)
> 1 N 1 _1
°C, °C, ‘C,
r!(5-1)! rl(6-r)! r!l(4-r1)!
- (55! R (66! - (4! )
=6(5-1)+(6-1)(5-1)=6%5
=30-6r+r2-11r+30=30
=12 -17r+30=0
=r =2,15 (not possible)
Sr=2
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41. (a)

n3 + 2n, where n is positive integeri.e.n=1, 2, 3

When

n=113+21=3=3x1

n=2,23+22=12=3x4

n=3,33+2x3=33=3x11

n=4,43+2x4=72=3x 24

n=>553+2x5=135=3x45

Hence, n3 + 3n is divisible by 3

Option (a) is correct

42. (b)
(x-1) (x-2) (x-3) .... (x-18)
(x-1) (x-2) = x2-3x + 2, coefficient of x = -3 = -(1+2)
(x-1) (x-2) (x-3) = (x2-3x + 2) (x - 3)
=x3 - 6x2 + 11x -6, coefficientof x2=-6 =—(1 + 2 + 3)
As, similarly,

Coefficient of x17 = -(1+2+3+......+18)

_ (18(18+1)j
B 2

=-9x19=-171

Hence option (b) is correct
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43. (a)
=1 +1C1cos0 +"C2 cos20 + ...... +1Cph cosnd
“ (1+x)n =nCo + "C1x + "C2x? + ..... + "Cnx™
Putx = el®
(1+ e19) = 1+ nCq €10 4+ nCz (ei9)2 + ..... nCq (ei0)n
= 1+ 1C1 €10 + nCz €20 + ... nCp (eni0)
(- ei®=cosO + isinO)
= (1+cos0 + isin®)" = 1 + nCy ei® + nC2 €20 + nC3 310 + ..., + nCy eni®

= (1 +2cos’ g— 1 +Zisingcosgj =1 +7C1 (cosO +isinB) + "Cz (cos20 + isin20)+....+"Cn
(cosn@ + isinnB)
,0 .. 8 oY . .
= | 2cos §+2151n5c055 = (1 +C1 cosO +nC2c0s20 +..... + "C2 cosnB) + i("C1sind + "C2
sin20 +....+ "Cn sinn0)
0 6. .. 0 : :
= ZHCOSHE (COSE +1 smE )= (1 +nC1 cosO + "C2c0820 +..... + "Cn cosnO) + i(*C1sinO + nC2

sin20 +....+ "Cn sinn0)

.0

= chos“g [elzj = (1 +nC1 cosO + nC2c0s20 +..... + "Cn cosnB) + i("C1sinO + "C2 sin20
+...+ "Cn sinno)

0 no .. no : :
= chosnE cos—+1sm7 = (1 +nC1 cosO + "C2c0s20 +..... + "Cn cosnB) + i("C1sinO +

nC2 sin20 +....+ "Cn sinno)

o 2ncosng [cosn?eﬂsinn?ej = (1 +1C1 cosO +"C2c0s20 +..... + "Cn cosnB) + i(*C1sind +
nC2 sin20 +....+ "Cn sinn0)
= (Zcosg) .cosl%e +1 (Zcosgj .sinn?e = (1 +C1 cosO + "C2c0s20 +..... + "Cn cosn0) +

i(nC1sin® + nCz sin20 + "C3sin30 + ..... + "Cn sinnb)

Comparing both side with real part we get

Hence option (a) is correct.
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44. (o)

1 log,v log,z
= |logyx 1 log,”
log,x log,Y 1
log,x log,y log,z

=|logyx log,Y logy” ('.'log:=1)
log,* log,¥ log,”

logx logy logz

logx logx logx
logx logy logz
logy logy logy
logx logy logz

logz logz logz

1 1 1

Taking ) )
log x logy logz

Common R, Rz, Rz we get

logx logy logz
=(logx logy logz

logx logy logz
=0

Since all rows are identical.

45. ()
"> B is adjoint matrix of A
= B =adj(A)
= |B| = |adj(A)]
= 64 = |adj(A)| (* |B| = 64)

= |A|-D =64 (" n=3)
= |A|G-D =64

= |A]2 =82

= |A| =48

Hence option (c) is correct.

46. (c)
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T .
cos— -sin—
4

Given Q =
. T T
sin— cos—
4

cos® -sinO
Let Q(0) =
Q0) [sine cose}
Q(6). Q(6) = cosO -sin0 cosO -sin0
' “|sin® cosO | |sin® cosO
—cosesine—sinecosﬁ}

cos’0-sin’0
-sin®0+cos*0

i Lin@cos@+cos@sin6
cos20 -sin20

2(0) =

*(®) Linze cosze}
cos20 -sin20 cos® -sinO

N 2(0).Q(0) = )

ow (0. Q(6) Linze cosze} [sin@ cose}
—-c0s20sin0-sin20.cos0O
-sin0.sin 20 + cos 20.cos O

c0s20.cos0-sin20.sin0
c0s0.sin 20 +co0s20.sin 0

cos30 -sin30
= Q3(0) =
Q®) LinSG cosBO}

N—
|
%
=
w
a3
N—
|
—_
S

w
N—
S-Sl
|
—_
==

cos 3E
4

I~ &l- &

= Q3(n/4) =
sin| 3

Now Q3(n/4).x =

N

Sl &
Sl &)=
Sl & -

Hence option (c) is correct

47. (c)
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R={x,y:x,y € z x + 2y is divisible by 3}
Reflexive: Letx,y € z
X=y
X+ 2x=3x
it is divisible by 3
(x,x) eR
So it is reflexive
Symmetric: If X Ry = x + 2y is divisible by 3.
Now, y + 2x = 3x + 3y - (x + 2y) is divisible by 3.
=yRx
i.e. it is symmetric.
Transitive: x Ry = x + 2y is divisible by 3.
y Rz =y + 2z is divisible by 3.
= x + 2y +y + 2z is divisible by 3.
= x + 3y + 2z is divisible by 3.
= x + 2z is divisible by 3.
=>xRz
Hence transitive

Therefore, R is equivalence relation.

48. (c)
A={5"-4n-1:n € N}
When n=1,51-4x1-1=0
n=2,52-4x2-1=16
n=3,53-4x3-1=112
n=4,54-4x%x4-1=608
= A={0, 16,112,608}
While, B ={16(n-1),n € N}
B={0, 16, 32,48......}
Hence it is clear that A= B

Hence option (c) is correct.

49. (c)
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f(x)=(x2+1)35.VxeR

f(-x) = ((-x)? +1)3°

= (x2+1)% = f(x)

Hence f(x) is an even function
Soitsrange#R (f(x) >0V x € R)

And also it is not one-one and not onto.

Hence option (c) is correct.

50. (c)

Observations are a1, az, as ....... an

_, a,+a,+..+a
Mean (X)=—1—2 "

n
>x.
‘o= i _(ﬂZ
n
2
a’+as+al+..al (a +a,+..+ta,
c= -
n n

Aai, Aaz, Aas, ....... , Adn

Gl:J(xa1)2+(xa2)2+ ..... +(xan)2_[xa1+xa2+ ..... +xanJ2
n

ci=|A| o
Hence option (c) is correct.

51. (b)
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OM = /(0-h)? +(0-Kk)?
OM = vh*+Kk?
~. In AOPM

sin (n] _ Perpendicular _ vh®+Kk’

4 hypotenuse 1

4

1  +h*+Kk?

NG 1
Squaring both side, we get

1 h*+kK?
> — =

2 1
=2(hz2+k?)=1

(h, k) = (x,y)
2(x2+y?) =1

1
= x%+y? = —
73

Hence option (b) is correct.

52. (d)
Let midpoint of chord = (h, k)

e at’+0

_ 2at-0

K =at=k

P(at?, 2at)

k
=t=—
a

Putting value of tin (1) we get M(h, k)

=a (Ejz =2h (0,0)

\’

a

= k? =2ah = y? = 2ax

Directrix of parabola y2 = 2ax is
-a

X= —

2
Hence option (d) is correct

53. (b)
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Let]= J.Ozxz[x]dx

[= [ ¥[x]dx+ [ %*[x]dx

0<x<1=[x]=0

1<x<2=[x]=1

1= J.:XZ.OdX+ szz.ldx
=0+ szz dx

oL (X
3

AR &

3 3

Hence option (b) is correct.

54. (c)
f(x) = {a-x,a+x.b}
RN /---y—b
-a<x<ow,a<a<b
y:a—X y=a+X y:a_x
yarx (a0 | @0
y=b

Possible graph of f(x) is shown.

55. (d)

|a+b|<|d-b|

WB-JEE-2016 (Mathematics)
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Squaring both sides we get

|a+b[*<|da-b[

= |a*+|b[? +2|3|.|b|cos a.< |a+|b[* - 2|d|.|b| cos a
(o is the angle between 3 & b)

=2 |d||b|cosa<-2|d||b|cosa

=4 |d||b|cosa <0

= |d||b|cosa <0

=cosa<0

= o is an obtuse angle.

Hence (d) option is correct.

56. (b)
yg+by2:acosx,0<x<1
dx

dy dt
Puty?=t=2y —= —
y ydx dx
dy _1dt
ydx 2 dx
1 dt
— — +bt=acosx
2 dx
= E + 2bt = 2a cosx
dx

Itis linear in ‘t’ we get
PRI e
Solution is

t.IF = IZacosx. [F dx

= t. e2bx= IZacosx .e2bx dx

= t.e?bx= T (sinx + 2b cos x). e?bx + ¢
+
s y2, e2bx = 2a(sinx+2bcosx) o2bx 4 ¢
4b* +1

= (4b? + 1)y? = 2a(sinx + 2bcosx) + ce-2bx
Hence option (b) is correct.

57. (a)
Given, 16x2 + 9y2 = 400
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2 2
N 16x N % _ 1
400 400

2 2

y
:>2—5+400 =1
9
Here a2=25=a=5
e 200y 20
9 3
Any point on ellipse is (a cos6, b sin 0)

= (5 cos 6,?sin Oj

x =5cos0,y = 23—Osin6

:%=—551n9, d—y=Ecose
do do 3
dx dy ... . . \

= — =-——(Since ordinate is decreasing)
do do

= -5sin0 = - 23—0 cos0

=tan0 = i
3
3 3 5
cosO= —or-— 4
5
4
sin®= —or ——
5 5 0 3
.. Points are (3%) and (—3,_1T6j

Hence option (a) is correct.

58. (a)
Arranging in alphabetical order - C,C, H, [, N, O
Number of words that appear before the word COCHIN is

CcC....... — 4!
CH....—>4!
CI..... — 4!
CN ... — 4!

COCHIN ........ -1
.. No. of words before ....... COCHIN = 4! + 4! + 4! + 41 =96
Hence option (a) is correct.

59. (d)
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2 00
A=|0 2 0
2 0 2
2 0 0][2 00 4 0 0 22 0 0
A2=A.A=|0 2 0|0 2 O|=|0 4 O|=| O 2* O
2 0 2|2 0 2 8 0 4| (222 0 O
4 0 0][2 00
A3=A2A=|0 4 0||0 2 O
8 0 4](2 0 2
0
0

2" 0 O a 00
Ar=| 0 2" 0|=|0 a O
n2" 0 2" b 0 a
.. On comparing both matrix we get
a=2nb=n2n
Hence option (d) is correct.

60. (a)
Given series is
Sn=13+33+53+73+........
tr=(2r-1)3=8r3-1-3.2r.1(2r-1)
=8r3-1-12r2 + 6r

- Sn= Zn:tr: i(8r3—1—12r2+6r)

r=1 r=1
= SZn:r‘?’—Zn:l— 1ZZH:r2 + 6Zn:r
r=1 r=1 r=1 r=1

_ (n(n+1)j2_n_12 n(n+1)(2n+1)  n(n+1)
) 2 6 2

=2n%(n+1)2 -n -2n(n+1) (2n+1) + 3n(n+1)
= 2n%(n2+1+2n) - n —(2n2+2n) (2n+1) + 3n2 + 3n
=2n*+ 2n2+ 4n3-n -4n3-4n? -2n?-2n + 3n? + 3n
= 2n*-n2
Sn =n?(2n?%-1)
Hence option (a) is correct

61. (a)
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 a&Parerootsofax?+bx+c=0
Lety=x2=>x= ﬁ

Putting \/§ in the given equation, we get
= a(\y)2+b(\fy)+c=0

= ay+ b\/y +c=0
=b(\y)=-ay-c

Squaring both sides we get

= b2y = a2y?2 + c2 +2acy

= a%y?- (b2-2ac)y+c2=0

So the required equation is
a2x2-(b2-2ac) x+c2=0

Hence option (a) is correct

62. (a)
v (2-0) (2-0?) + 2(3-0) (3-®?) + ...+ (n-1) (n-0)(n-0?)

= Tr= Zn:(r— 1)(r- ) (r- o*)
= Zn:(rz—rm—ﬁ o) (r- o°)

n

= Z(r3—r2c0—r2 +roO-0T? + 1o’ + ro’ —c03)
r=2
n

= Z((r3—r2(m+1+m2)+r(co+0)3 +c02)—0)3)
r=2

(F1+0+0’°=0,0°=1)

N 3.2 2\ _
—;(r r ><O+r(03+1+a)) 1)
= > 0-1)

r=2
= Zn:r3—zn:1

r=2 r=2

H n(n;- 1)° j ~ 1} _ (n-1)

2 2
n“(n+1) n
4

Hence option (a) is correct.

63. (c)

WB-JEE-2016 (Mathematics)

Page | 45

Capyrighl © Thirk and Learn Pyl L1id




WB-]EE-2016 (Mathematics

Given "Cr-1 = 36 °Cr = 84, Cre1 =126

o Im o In o
r-1ln-r+1 """ (i), Ir[n-r = 84.....(1i), re1 o 1 126 ....(iii)

Dividing (i) +(ii) we get
In . _[m _36
r-1n-r+1 Irln-r 84
mh_lrn-r_3
r-1n-r+1 In 7
rr-1n-r
r-1(n-r+1)n-r

r 3

n-r+1 7
7r=3n-3r+3
10r-3n=3....(iv)
Now dividing eq. (ii) + (iii) we get
n . In__ 8
|r|n—rT|r+1|n—r—1_ 126

In ><|i1n—r—1= 84
[rn-r [n 126

e =z:> 5r-2n=-3 ...(v)

3
7

n-r
Solving eq. (iv) & (v) wegetr=3&n=9
..nCg=9Cg=9

Hence option (c) is correct.

64. (b)
Since there are total 14 males and 6 females in a group. In which 8 males and 3 females
are aged above 40 years.

Here out of 6 females 3 are above 40 and 3 are aged below 40. So probability of person

aged above 40 given female person = %

65. (b)
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Given equation, x3 -yx2+x-y =0

=X (x-y)+(x-y)=0
=>x-y)x2+1)=0

So only possibilityisx-y=0o0rx2+1=0
= x=yorx?+1=0 (notpossible)

Hence, given equation represents straight line. Hence option (B) is correct.

66. (b, d)
There is mistake in question.
If there are (2n - 1)t terms instead of (2n + 1) terms then nt" terms of the AP, GP and
HP are the AM, GM & HM of the 1st and the last terms.

So, a>b>c&ac—b’*(B,D)

Otherwise if there are (2n + 1) terms then the nth terms should be in decreasing order of
AP. GP & HP.

ie.a>b>c (B)

67. (b,d)
Let any parametric point on the linex+y+ 1=01is (t, -1 -t).
Distance of (t, -1 -t) from 3x+ 4y +2=0 s

3xt+d(C1-9+2| 1
3+ 42 ‘ 5

3t—4—4t+2

5

=

1

5

—t—2‘

= |— =
5

= |t+2]=1

R
5

= t+2=+1
=>t+2=+#1
=>t+2=1lort+2=-1
t=-lort=-3
.. Possible points on the linex+y+1=0
(t,-1-t)=(-1,-1+1)=(-1,0)
(t,-1-t)=(-3,-1+3)=(-3,2)
Hence option (B, D) are correct
68. (a,b)
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Parabola: x2 = ay

Line:y-2x=1
(X2, ¥2) Y = 2x+1
Q
(X1, Y1)
p
y =2x+1
Solving parabola and line
x2=a(1+ 2x)
= x?=a+ 2ax
=>x%2-2ax-a=0
Let x1 and x2 are roots.
SLoX1+X2=2a
X1 X2 =-a
So(x1 - x2)2 = (X1 + X2)% - 4x1x2
= (2a)% - 4(-a)
=4aZ + 4a

(x1-x2)2=4a(a+1)
Point (x1,y1) lieonliney=2x+1

Lyi=2x1+1
Also point (x2, y2) line on liney =2x + 1
Ly2=2x2+1

SLy1-y2 = 2(x1 - X2)
=>y1-y2)?=4(x1-x2)?=4.4a(a+1)
(yi-y2)2=16a(a+1)

Length PQ = \/(x,—x,)> +(y,~ y,)*
= J4a(a+1)+16a(a+1)

PQ = ./20a(a+1)
J40 = J20a(a+1)

Squaring both sides we get
40=20a(a+1)
2=a(a+1)
az+a-2=0
(a+2)(a-1)=0
a=-2,1

Hence option (A, B) are correct.
69. (b, c)

U

Juiud
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wf'(x)=(x-1)2(4-x)

For critical point put f'(x) =0
=>(x-1)2(4-x)=0
=x=14

Therefore x = 1 & 4 are critical point of f(x)

Now sign scheme for f'(x)

+ + -
1 1
I I

1 4
f(x) is increasing in the interval (-, 4)

Hence also increasing in the interval (0, 3)

And f(x) is decreasing in the interval (4, )
Hence (B, C) option is correct.

From f'(x), we can’t determine f(x) uniquely so f(0) can’t be predicted.

70. (b,d)
Given ellipseis 4x2+9y%2=1

X2 yZ

+ — =1
1 19
1/4

Here,a2=1:>a=—
4 2
b2= - =b==
9 3

.. Any point on ellipse is (acos6, bsin0)

: .. (cos6 sin6
.. Point on ellipse is — g

3

. . cosO sin0).
..Equation of tangent at point T,T IS
XX, Yy
cos0 sin®
X
2

:>1+3=1

1
9
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2xcos® 3ysin©
= + =

1
1 1
= 2xcosH + 3ysinb=1 ... (1)
Slope of line 9y =8x =y = gx ....... (2)

Equation slope of (1) and (2) we get

—2cosO 8 -3
- =—=tanb=—
3sin6 9 4
C
5 3
0
-
A 7 B
Either, cosO = j,sin 0= 3
5 5
Or
Cos0 = ﬂ, sin9=_§
5 5

So, a point on ellipse is (a cos6, b sin@) = (% CcoS 9,%Sin 6)
RN s L . P e Y
205 )35 2\5)"3\ 5
—4 1 4 -1
= | —,-|of| —, —
(10 5} (10 5)
21 2 1
= -, Or -,
( 5 5] (5 SJ

Hence option (B, D) are correct
71. (a,b)

) 1, 0<t<l
Given ¢(t) = {

0, otherwise
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So j (Zof ¢(t—r')+¢(t—2016)jdt

3000 \.I'=2014

= f:;;oW(t— 2014) + d(t— 2015) + d(t— 2016)]d(t— 2016)dt
= f::fOWt— 2014) + (t— 2015) + h(t— 2016)]p(t— 2016)dt
+ I22001167[¢(t— 2014) + ¢(t— 2015) + ¢(t— 2016)]d(t— 2016) dt
+ [ [0t 2014) + 9t 2015) + ¢t 2016)]o(t- 2016)Jo(t- 2016)

2016 2017 3000
= [ odt+ [ (0+0+1).1dt+[ ot
2016 2017

3000
2017
=0+ j dt+0
2016
= [thoos
=2017 - 296

=1.
Hence option (A, B) is correct

72. (a,0)

Given equationis x2 +y2-10x+ 21 =0
= x2-10x + (y2 + 21) = 0 have roots
x=aandy=b

.. forreal roots D>0

= (-10)2-4-1- (y2+21) >0

= 100-4y2-84>0

= -4y2+ 16 >0

—>y?<4

= 2<y=<2

Hence option (c) is correct

Now, y2 = -x2 + 10x - 2

For real roots of y

= -x2+10x-21 >0

=>x2+-10x+21<0

= x%2-7x-3x+21<0

= x(x-7)-3(x-7) <0

=>x-7)(x-3)<0

=3<x<7

Option (A) is correct

Hence option (A, C) are correct

73. (a,)

;. Z=-sin0 - icosO
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= cos(@—zjﬂsin(e—ﬁ)
2 2

i(0 g) 3 P NN
——e =cos(—n(0 2))+151n( n(0 2))

:cos[n(e_gn_isin(n[e-gn ..... (2)

Subtracting

Zn - Zi” =cosn(0 - g) +1isin (n(0 —g)) - COoS (n(O—g))+ isin (n(e—g)

=21isin n(@—zj
2

YARS in =2isin [ne—”—;j (option (c))
z

Adding (1) & (2) we get

e =nfoo-3)ren{n(0-3)) - oo Jen{oo-3)
aeofs(0-3)

=2 cos (ne—”—;) option (A)

Hence option (A, C) are correct

74. (a,b)
f(f(x)) = x Vxe X&X R
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So, f(x) = f1(x)

= f(x) is self inverse

Hence f(x) is one-one and onto

Therefore, option (A, B) is correct.

75. (a,0)

P (AuB)z% and %s P(AmB)sg
We know that
P(AUB)=P(A)+P(B)-P(ANB)
= P(A) + P(B) = P(AUB) + P(ANB) ....... (D

" %s P(AuB) <1

L panp) <3

8 8

= %+és P(AuB)+P(AmB)£l+§

= %:%HSP(ALJB)W(AmB)s%

From (1)

7 11
—<P(A)+P(B)<—
8 (A)+P(B) 8

Hence P(A) +P(B) 2% option (c)

P(A) +P(B) S% option (A)

Hence option (A, C) are correct
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