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ANSWERS & HINT
for
WBJEE - 2016
SUB : MATHEMATICS

CATEGORY -1 (Q1to Q50)
Only one answer is correct. Correct answer will fetch full marks 1. Incorrect answer or any
combination of more than one answer will fetch — ¥ marks.

1 31 = 7
1. LetAand B two events such that P(ANB) = 5 P(AUB)= T and P(B) = 10 then

(A) AandB are independent (B) Aand B are mutually exclusive
Ay 1 B) 1
Pl—|<—= Pl—|<—=
© (Bj 6 © (AJ 6
Ans: (A)
= 7 3
int: P(B)=—=PB)=—
Hint : ( ) T (B) 10

P(AUB) =P(A)+P(B)—P(A NB) = P(A) = g

- P(A)xP(B) =gx%=%=P(AﬂB)

= A, B are independent

o

1° . _1° .
2.  Thevalue of cos 15° cos7?SIn7? is

A L B E C 1 D i
A 3 ® 3 © 3 ® 16
Ans: (B)
0 0
2sin7 cos7L |cos1s?
0 1° . _1° 2 2 11 1
Hint: co0sl15 cos7— sin7— = - —x===
2 2 2 2 4 8
3. The smallest positive root of the equation tan x —x =0 liesin
3n 3n
(A) (0, n/2) (B) (w2, n) © |m% ) 7,27-5

Ans: (C)
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Hint: tanx —x =0 = tan X = X
Solutions are abscisse of points of intersection of the curvesy =tanx and y = x.

3n
It is clearly visible that solution lies in [W7J .

4. Ifinatriangle ABC,AD, BE and CF are the altitudes and R is the circumradius, then the radius of the circumcircle of

ADEF is
R 2R 1

A — B — © =R (D) None of these
2 3 3

Ans: (A)

Hint : Let, circumradius of ADEF be R’. We know, Z/FDE = 180°-2A and FE = R sin2A
Now, by sine rule in ADEF,

EF R sin2A , R

"= = =R ' =—
2R'= sin ZFDE ~ sin(180°—2A) 2

B D C

5.  The points (-a, —b), (a, b), (0, 0) and (a2, ab), a= 0, b = 0 are always lie on this line.

Hence, collinear

(A) collinear (B) vertices of a parallelogram
(C) vertices of arectangle (D) lieonacircle
Ans: (A)

Hint : The straight line through (a, b) and (—a, —b) is bx = ay. Obviously, (0, 0) and (a?, ab) always lie on this line
6. Theline 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=g B) x+y=a
(C) x2+y?=4a? D) x2—y?=2a?
Ans: (B)

Hint : Equation of ABisx +y = 2a
Let, co-ordinates of the mid-point be (h, k). So, R and S are (2h, 0) and (0, 2k). Therefore, P must be (2h, 2k).

N

S P

Now P lies on AB. (h,k) «—

R \(+y:2a
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- 2h+ 2k=2a
> X+y=a

7. Xx+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
Ans: (B)
Hint : If AB denotes : X+8y—22=0 — 5 (1)

BC denotes : 5x+2y-34=0 —— > (2)
and CA denotes : 2x=3y+13=0 ——— 5 (3)

Then solving equations (1), (2) and (3), we get
A=(-2,3),B=(6,2) and C =(4,7).
Hence, area of AABc is 19 square units
8.  The line through the points (a, b) and (—a, —b) passes through the point

A 1,1) (B) (3a,—2b)
© (a%ab) O) (ab)
Ans : (C) **

** Note : The point in Option D is already in the question.
Hint : The line through (a, b) and (—a, —b) has the equation bx = ay. Hence, (a2, ab) is always on the line.

X X 1
9. The locus of the point of intersection of the straight lines 2 %= K and E_% PE where k is a non-zero real

variable, is given by
(A) astraightline (B) anellipse
(C) aparabola (D) ahyperbola
Ans: (D)
Hint : Let the point intersection be (a, B).

o PB o [3 1

—+-—=kand—= =
P a b k

2 2

" B
> —-—=1

a’> b?

X2 y2
.. Locus: Z b2 =1 which is equation of a hyperbola.
10. The equation of a line parallel to the line 3x + 4y = 0 and touching the circle x? + y? = 9 in the first quadrant is

(A) 3x+4y=15 B) 3x+4y=145
C) 3x+4y=9 (D) 3x+4y=27
Ans: (A)

Hint : Let, the equation be 3x + 4y = k PK
2 2
3.k K _ -3 _ 3
then, y = 2t By condition of tangency (Zj = 9(“[7} J =k=4%15 \K*’%ﬁ/\\l
3 &)

Yy,
3x + 4y = 15 touches in the first quadrant. qJ’\\\JS
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11. A line passing through the point of intersection of x+y=4 and x—y=2 makes an angle tan‘l[gj with the x-axis.

Itintersects the parabola y*=4(x—3) at points (x,, y,) and (x,, y,) respectively. Then |[x —x,| is equal to

16 32 40 80
A o B) o © o D) o
Ans: (B)

Hint : Point of intersection of x+y=4 and x—y=2 is= (3, 1)

13 .
The line though this making an angle tan 1Z with the x—axis

s (v-1)=3(x-3)

_3X_5_ 35
Y= 4T
Putting y in y>=4(x-3), we have

9x%2 —94x +217 =0

94 217
:>X1+X2=? and X1X2=T

32
= |x1—x2|=\/(x1+x2)2 —4xX, =g

12. Then equation of auxiliary circle of the ellipse 16x2+25y?+32x—-100y=284 is

A x2+y2+2x—4y-20=0 B) x*+y*+2x-4y=0
©  (x+1)+(y-2)° =400 ©  (x+1) +(y-2)" =225
Ans: (A)

() (-2

25 16

Hint : Simplifying the given equation, we have the ellipse as:

So, the auxilliary circle is (x+1)° +(y—2)* =25 = x?+y? +2x-4y-20=0

2 2
X
13. If PQisadouble ordinate of the hyperbola — - —Zz =1 suchthat AOPQ is equilateral, O being the centre. Then the
a

eccentricity e satisfies

A 1<e<% (B) e=% © e=§ (D) e>%
Ans: (D)
Hint: -+ AOPQ is equilateral,

- P
OP =PQ ‘ /@sece, btano)

= a?sec?0+b*tan® 6 = (2btan6)’ O‘N@sece _btano)
Q L
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= a’sec?0=3b’tan’0

a.2

= sin®0=——
3b

Now, sin®0 <1

a
= —<1
3p?
b? b> 4 , 4 2
= 527 2lo>- 26> S e>—
a® 3 a? 3 3 J3
14. If the vertex of the conic y?— 4y = 4x — 4a always lies between the straight lines; x+y=3 and 2x+2y—1=0 then
1 1 3
(A) 2<a<4 (B) -3 <a<2 (C) O<a<2 (D) —5< a< 3

Ans: (B)

Hint: y?-4y+4=4x—-4a+4 :>(y—2)2=4(x—(a—1)) N

3
~overtex : (a-1, 2) \ k

Clearly, _73<a—1<1 - % \.\3

ER NN

N

-1
—<a<?
=2

15. Astraight line joining the points (1,1,1) and (0,0,0) intersects the plane 2x+2y+z=10 at
@ 1,2,5) (B) (2.2,2) © (21,5) (D) (1.1,6)
Ans: (B)
Hint: D.R. of line (1,1,1)
.. let point be (k, k, k)
o 2k+2k+k=10 =5k=10 = k=2
Hence point : (2,2,2)
16. Angle between the planes x+y+2z=6 and 2x-y+z=9 is

T T
a5 ®) 3 ©
Ans: (C)

Hint: x+y+2z = 6; 2Xx-y+z=9

(D)

wla
N a

.. Angle between the planes = angle between the normals :

1><2+1( +2><1

V12 +2% + 2% . ,/ 241
_ cos 221 - cost [EJ -z
6 2 3

0 =cos™
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17 1f y = (1+X)(1+37)(1+x* ).....(1+ x*") then the value of [%} atx=0is

A O B) -1 © 1 (D) 2
Ans: (C)

Hint : y=(1+x)(1+x2)(1+x4) ..... (1+x2”)

= Iny=In(1+ x)+|n(1+ xz)...+ln(1+ x2”)

1dy 1 2x  3x? 2nx2"t
= Sttt .
ydx 1+x 1+x° 1+x (1+x”)
dy _ y| L, 2x_ 3x° . 2nx>"!
Zodx T (1ex 14x2 1+ 1+ x%"
= ﬂ =1.1=1
dx x=0

18. Iff(x) is an odd differentiable function defined on (—o,0) such that f'(3) = 2, then f'(-3) equal to

A O B) 1 © 2 (D) 4
Ans: (C)
Hint: Letf(x)=—f(—x)

= f'(x) = —f'(—x). (1) =f'(—x)

L (=3)=f(3)=2
(%)
19. iim ( 1+x j(l—x)
x—>1\ 2 + X
A) is1 (B) does not exist © is \/g (D) is/n 2
Ans: (C)

1-/x 1 1

1
. . 1+ X ) 1x . 14+ X +dx 1+1 )11 2)2
Hint: [lim =lim = —= S
x->1 2+ X x-1 24+ X 2+1 3

e
Iog(zJ
20. If f(x) =tan™t| —X £

+tan? {m} then the value of f”(x) is

Iog(exz) 1-6logx
A x2 (B) x © 1 (D) O
Ans: (D)
_1( 1-2logx _1[ 3+2logx
int: f(x)=tan| —=—==|+tan| = —=——=2
Hint: - 1(x) [1+2logx}r (1—6long
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let, 2log x = tan6
3=tana

f(x):%—ﬁ+a+ﬁ

= %+ tan™(3) = constant

S f'(x)=0
21. jlog;/; dx is equal to
@ 3l e @ 3o e
© %(Iog x)* +c D) %(Iog x)* +c
Ans: (A)
o log~/x
Hint : I3T dx =1

1
Letlog /x :Z:de=dz

-.|:j2dz :% [zdz

3
Zz 7z
= 3 . 74‘ C
1 2
=3 (Iog \/;)
jz" (x)log2)dx is equal to
A  2¢f (x)+c B) 2xlog2+c
C) 2xf(x)+c D) 2x+c
Ans: (C)
Hint : jzx (x)log2)dx =I

Letg(x) = 2Xf(x)
= g'(x) = 2¥f'(x) + 2*f(x)log2
= 2% (f'(x) + f(x) log2)

L= jg x)dx = g(x) + ¢ = 2*f(x)+C
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to (1
23. jlog[;—l}dx:
0

A 1 B O © 2 (D) None of these
Ans: (B)

1 1
1 1-x
Hint: Letl= jlog[;—lexzjlog(Tjdx
0 0

I= i'og[ﬁjdxz -1 Uf(x)dx = jlf(a+b—x)de

L 21=0=1=0
VN+1l+vn+2+....+vV2n-1
24. The value of nLtw 3 is
n’2

2 2
@ 3(22-y ® 302-9

2 2
©) E(\/§+1) D) §(2ﬁ+1)
Ans: (A)

Hint : It

n—o0

(x/n+1+\/n+2+\/n+3+ ...... +\/2n—1J
%
n

It (fl+£+ /1+z+ ......... + 1+n—_1JE

N—o0 n n n n
n-1

It Zi /1+L

n~>ocr:1n n

oL+ x dx =§.(2J§—1)

d X :
25. If the solution of the differential equation x d_i +Y =Xe" be, xy = e*p(X) + c then ¢(x) is equal to

(A x+1 (B) x-1
© 1-x D) x
Ans: (B)

Hint: If= ej7 el _y

SOXy = jxexdx =(x-1)e* +c
26. The order of the differential equation of all parabolas whose axis of symmetry along x-axis is

A 2 B) 3
© 1 (D) None of these
Ans: (A)

Hint : y?=4a(x-b)

For any query related to admission in Engineering colleges of West Bengal, visit www.mywbut.com/admission/ or contact 9038073878



WBJEE - 2016 (Answers & Hint) Mathematics

27. Theliney =x + A istangent to the ellipse 2x2 + 3y2=1. Then A is

A 2 B) 1

5 2
©) s (®) 3
Ans: (C)

mm:m:%+%=/g:k:ﬁ%

28. The areaenclosed byy = \/5_x2 andy = |x-1]| is

5n 5n-2
(A) [T_ZJ Sg. units (B) n2 Sg. units
Sn_1 : T g .
© 2 2 )sa units (D) 5 sg. units
Ans: (C)

2
. jJS—x2dx=2+%§
]

2

Hx—]jdx:E

-1 2
el T2
. Area= —m-o

29. Let S be the set of points whose abscissas and ordinates are natural numbers. Let P e 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
© 5 DO 1
Ans: (B)

Hint: Sum of distances will be minimum if P, (8,0) and (0,12) will collinear

X 'y 3
o+ 2 =1 - I
8712 =y=12 2X

- (xy)=(2,9), (4,6), (6,3)

I
30. Time peirod T of a simple pendulum of length | is given by T = Zn\g. If the length is increased by 2%, then an

approximate change in the time period is

A 2% B) 1%

1
© E% (D) None of these
Ans: (B)
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dT 2n 1

Hint : ds \@ﬁ

ar - ™ [ﬁj
AT =g T Jge (100

t1_ T
= 2m\g"100 ~ 100
AT _ 1
T 100
1%
31. The cosine of the angle between any two diagonals of a cube is
1 1 2 1
A) — B) — = D) —=
@ 3 ® 3 © 3 ©® 75
Ans: (A)
32. If xis apositive real number different from 1 such that log_x, log, x, log x are inA.P., then
a+c
A b== ®) b=+ac
©) c*=(ac)™ (D) None of (A), (B), (C) are correct
Ans: (C)

1 1 2 log, ac log, b
* = ’ 2log, c =—>—(log_ac) =log, b.log, ac
log,a log,c = log b log alog,c = 9 log a( g,ac) =log, b.log,

X

Hint : 2log x = log x + log_x =

—c?= (ac)"’gab

33. Ifa, xarereal numbersand |a] <1, |[X| <1,then 1+ (1+a)x + (1+a+a?)x?+ ....wis equal to

1 1 1 1
B (1-a)(1-ax) ®)  (1-a)(1-x) ©  15x)(1-ax) O (1+ax)(1-a)
Ans: (C)
o ax a’x’ B 1 ) s 1 1
Hint : 1—x+1—x+1—x+"”_1—xx( +ax +a’x +....)_E.l_ax
34. iflog,, (x-1) <log, , (x-1), thenx liesin the interval

A) (2,) B) (1,2 © (-2,-1) (D) None of these
Ans: (A)

Hint :log ,(x-1) < Iog(0_3)2 (x-1) = log,, (x—1)*< Iog(0 3 (x-1) > (x-1)*’>x-1 (0.3<1)
>xX-1)(x-2)>0=>x<1,x>2=x>2 (x¢1)

13
35. Thevalue of 2(l +"),i=+-1is

A) i B) -1 © 1 D) o
Ans: (B)

Hint: Y (I"+")=i-1
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1 1 1
36. Ifz,z, z,are imaginary numbers such that |z,| = |z | = |z,| = z_+z_2+z_3 ~1then |z +z,+z,|is
(A) Equalto1l (B) Lessthanl (C) Greaterthan1 (D) Equalto3
Ans: (A)
1 1 1 - - =
Hint: 2Z=|2[ N R =1=[7,+2Z,+Z|=1=|z,+2,+ 2| =1
V4 zZ, Z, Z

37. If p, g are the roots of the equation x? + px + q = 0, then
A p=1l9=-2 B) p=0,g=1 © p=-249=0 O p=-2,q=1
Ans: (A)
Hint :
2p°+qg=0
q(p+g+1)=0
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
(©) Infinitely many (D) Novalues of k satisfies the requirement

Ans: (C)

= p:l, q =-2

Hint: f(0)>0 f(1)>0 =K>2andD>0= K<9 so2<k< Y,

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

7 7 6
A) E (B) E ©) E O) [5x|2
Ans: (C)

6
Hint: A A N G E. Number of arrangement = E

40. If, 5;—2 + eér =4—ér , then the value of r equals to
(A) 4 B) 2 © 5 ©) 3
Ans: (B)

41. For+veinteger n, n®+ 2nis always divisible by
A) 3 B) 7 © 5 O) 6
Ans: (A)

42. Inthe expansion of (x — 1) (x — 2) .... (x — 18), the coefficient of X" is
(A) 684 B) -171 © 171 (D) -342
Ans: (B)

_ N _ 18x19
Hint : Coefficient of x17is: —(1+2+3+ ....... +18)= ~| —5 |~ -171

43. 1+"C,cos0+"C,cos20+....... +"C_cos no equals

) __ no ne 0 0
2C0S— | cos— g 2cos™ — 2cos® —
A) ( Zj 5 (B) 2cos > (C) Z2cos > (3)] ( 5 j

Ans: (A)
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. . ) o 0 " no
Hint: Re ("C ,+"C e +...)=Re (1 +e“)"=Re (cos 6 + 1 +isin )" = (2005(4)) cos >

1 log,y log,z
log, x 1 log,z i
log,x log,y 1

44. If x,y and z be greater than 1, then the value of S
(A) log x. logy. log z (B) logx + logy + log z © o (D) 1—{(logx).(logy).(logz)}
Ans: (C)

logx logy logz
logx logx logx
logx logy logz

Hint: logy logy logy

logx logy logz

logz logz logz

1 1 1
Taking logx ' logy * logz common from R, R,, R, all rows are identical. So A=0
45. LetAisa 3 x 3 matrix and B is its adjoint matrix. If |B| = 64, then |A| =

A) 2 B) 4 (C) 48 (D) 12
Ans: (C)

Hint : |Adj (A)] = |A?= 64 = |A| = +8

1

46. Let Q = {:; _:;‘;Jand X = (?J then Q%x is equal to
4 4

V2

@ (7) (B) (J © () (D) (J
Ans: (C)
Hint: 1f Q(0) = [ 20 2%, Q% (0) = Q(30), Q*(m/d)=[&ae orewia]= [ % 7], Q*(w/ 4)x=(7')

47. LetR be arelation defined on the set Z of all integers and xRy when x + 2y is divisible by 3. Then

(A) Risnottransitive (B) R is symmetric only
(C) Risanequivalence relation (D) Risnotan equivalence relation
Ans: (D)

48. If A={5"-4n-1:neN}andB ={16(n-1):neN}, then
(A A=B (B) AnB=¢ © AcB (D) BC A
Ans: (C)

Hint : 5" —4n—1:(4+1)n —-4n-1=16k, k €z, A'is a set of some multiple of 16 while set B is the set of all
consecutive multiple of 16.

49. If the function f: R —» R isdefined by f(x) = (x*+1)®V e R, thenfis

(A) one-one but not onto (B) onto but not one-one
(C) neither one-one nor onto (D) both one-one and onto
Ans: (C)
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Hint: f(x)=(x’ +1)35
Since f(x) is even function hence not one one and f(x) >0 VX € R hence not onto

50. Standard Deviation of nobservationsa,, a,, a, .....a, is 6. Thenthe standard deviation of the observations 1a,,Aa,,....Aa,

is
A) Ao (B) o © [Mo D) Ao
Ans: (C)

CATEGORY - 11 (Q51 to Q65)
Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any
combination of more than one answer will fetch — %2 marks.

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

1 1
A X ry'=o (B) X +y =2 (©) xy=0 (D) x*-y*=0
Ans: (B)

Hint: sinn/4 = ,hz+k?=1/2

vh? +k?
1
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)

M(h,k)
(0,0)

A) x=-a (B) x=a C) x=0 D) x=—%

Ans: (D)

2

Hint: 2h=at?>, 2k=2at =~ t=k/a,= 2h= ak_2 , y? = 2ax, Equation of its directri x = —a/2
a

2
53. If [X] denotes the greatest integer less than or equal to X, then the value of the integral sz [x]dx equals
0

5 7 8 4
@ 3 B) 3 © 3 D) 3
Ans: (B)

2
1

Hint : szz[x]-dx = '[lez x 0dx +J.12x2 x1dx = (x3 /3) =713
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54. The number of points at which the function f(x) = max {a—x, a + X, b}, —o < X < o0, 0 < a < b cannot be differentiable

A 0 B) 1 © 2 ©) 3
Ans: (C)
Hint : Possible graph of f(x) is as shown. There are to sharp turn, Hence f(x) cannot be differentiable at two point

55. Fornon-zero vectors aandb if |a+b|<|a—b|,then aandb are
(A) Codllinear (B) Perpendicular to each other
(©) Inclined at an acute angle (D) Inclined at an obtuse angle
Ans: (D)
- - - - - 4>2 - 4>2
Hint: |[a+b|<|a-b|=|a+b| <la-b
4>2 — - 4>2 — - - -
a| +|b|+2|al|bjcosa < |a| +|b|-2|al|b|cosa, (Where a is an angle between a and b vector
:>4§ Bc03a<0, = cosa <0, = o is anobtuse angle
d
56. General solution of yd—i+ by? =acosx, 0<x<1is

(A) y?=2a(2b sinx + cosx) + ce2
(B) (4b?+ 1)y? = 2a(sinx + 2bcosx) + ce 2
(C) (4b?+ 1)y? = 2a(sinx + 2bcosx) + ce?*
(D) y?=2a(2bsinx + cosx) + ce2
Here c is an arbitrary constant

Ans: (B)
Hint: Let y?=2z

dy 1dz

dx  2dx

E+ 2bz = 2acosx
dx

IF = eZbJ'dx = @2bx

z.e2x = j2a cos x.e2 .dx
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2bx +

(sinx +2bcosx)e c

2a2bx —
Y= 2

(4b? + 1)y? = 2a(sinx + 2bcosx) + ce2>

57. The points of the ellipse 16x? + 9y? = 400 at which the ordinate decreases at the same rate at which the abscissa

increases is/are given by
16 -16 -16 16 11 1 1 1 1 11
o 23k o PR o elles) o skl

Ans: (A)
RS A
Hint: 25 400

20 .
(5cos0, 3 sing)

20 .
X =5c0s0, y = 3 sin@

%z—Ssine, ﬂzécose
do do 3
dx_ _dy

do  do

2
—5sind = —?Ocose

tan® = 4/3 = co0s0 = 3/5 or —-3/5
sin® = 4/5 or —4/5

16 -16
i 3,— -3,——
Points are ( 3 j and ( 3 J

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
Ans: (A)
Hint: COCHIN

CHo——r x4 =06

4ways  4/ways

2 00 a 0o
59. If the matrix A= 020 ,then A" = 0abo , h e N where
2 0 2 b 0 a
A) a=2n,b=2" B) a=2"b=2n (C) a=2"b=n2"? D) a=2"b=n2"
Ans: (D)
100 1 00
— n_ »n
Hint - A=2/0 1 0|=A"=2"10 1 O
101 n 0 1

For any query related to admission in Engineering colleges of West Bengal, visit www.mywbut.com/admission/ or contact 9038073878



WBJEE - 2016 (Answers & Hint) Mathematics

60. The sum of n terms of the following series; 13+ 3+ 53+ 73+ ... is
(A) n%(2n2-1) B) n(n-1) © n+8n+4 (D) 2n*+ 3n?
Ans: (A)
Hint:t = (2r—1)°

S, = Zn:tr = SZn:rs —12Zn:r2 + GZn:r - ilz n%(2n?— 1)
r=1 r=1 r=1 r=1 r=1
61. If a.and B are roots of ax? + bx + ¢ = 0 then the equation whose roots are o? and 2 is

(A) axx*—(b?-2ac)x+c*=0
B) axx*+ (b?>—ac)x+c>=0
C) ax*+(b*+ac)x+c2=0
D) a*x*+ (b?+2ac)x +c2=0
Ans: (A)
Hint: Lety=x2=x= ,Jy

putting \/§ in the given equation

ay+b\/§+c:0 :>b\/§:—ay—c = b% = a%? + c¢? + 2acy
= ay?—(b?—-2ac)y+c2=0
So the required quadratic equation is a®>x? —(b?—2ac)x + c>=0
62. If ®isanimaginary cube root of unity, then the value of
2-0)2-0)+2B83-0)B-0)+.... + (=1 (- o)(n—w?is

n? 2 n2 2 n2 5 n2
(A) Z(n+1) -n (B) Z(n+1) +n © Z(n+1) (D) Z(n+1)—n

Ans: (A)

Hint : Zn:(r—l)(r—o»)(r—oaz) = Zn:(rs—l):{@—l}—(n_l) :nz(n4+1)2 N
r=2 r=2

63. If"C_,=36,"C =84and"C, =126 thenthe value of "Cis

A) 10 ®B) 7 © 9 D) 8
Ans: (C)
In
int: =36
Hint : IF—dn_re1 oo (0]
In
=8
[nor 0 s 2
In
=126
Fedn_r—1 3
1) + (2) giv _36 84r = 36n — 36r + 36 or 120r = 36n + 36 4
(1) = (2 gives ———— = =84r=36n- o =36n+36.......... (4)
. r+1 84
(2) = (3) gives ﬁzﬁj 126r + 126 = 84n — 84ror 210r =84n—-126 ......... (5)
Solving (4)and (5) n=9,r=3
So"C,=°C,=9
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64. Inagroup 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

1
— B —
@ 3 ® - ©
Ans: (B)

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

5
D) s

NI

. 1
given female person = 5

65. The equation x® —yx?+ x —y = 0 represents
(A) ahyperbola and two straight lines
(B) astraightline
(C) aparabola and two straight lines
(D) astraight line and a circle
Ans: (B)
Hint: x3—yx?2+x-y=0 =>x*X-y)+X-y)=0
(x*+1)(x-y)=0
So only possibilityisx =yasx?+ 1+ 0
So it represents a straight line.
CATEGORY - Il (Q66to Q75)

One or more answer(s) is (are) correct. Correct answer(s) will fetch marks 2. Any combination
containing one or more incorrect answer will fetch 0 marks. If all correct answers are
not marked and also no incorrect answer is marked then score =2 x number of correct
answers marked / actual number of correct answers.

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

(A) a=b=c B) a>bx>c
© a+c=b D) ac—-b?=0
Ans: (B, D)

Hint: There seems to be a printing mistake here

If there are (2n—1) terms instead of (2n + 1) terms then n'" terms of the A.P., G.P. and H.P. are the A.M., GM. & H.M
of the first and the last terms.

So,a >b >c & ac-b?(B, D)
otherwise if there are (2n + 1) terms then the nt" terms should be in decreasing order of A.P., G.P. & H.P.
i.,e.a>b >c.(B)

1
67. The coordinates of a point on the line x + y + 1 = 0 which is at a distance — unit from the line 3x + 4y + 2 =0 are

5
A (2.-3) B) (3.2
© (©,-1) ©) (-1,0)
Ans: (B, D)

Hint: Let (t, —t—1) be a parametric point of the linex +y+1=0
Distance of (t, -t —1) from 3x + 4y + 2=0s
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Bt+4(-t-)+2/ 1

V3% + 47 5
=>|-t-2| =1 = |t+2]=1,s0t=—-1ort=-3
possible co-ordinates are (-1, 0) & (-3, 2)

68. If the parabola x? = ay makes an intercept of length /40 unit on the line y — 2x = 1 then a is equal to

A 1 B) -2
© -1 O 2
Ans: (A, B)

0% ¥2)

y = 2x+1
Hint: (X, Y)

Solving x2 = ay withy —2x =1,
x?=a(l+2x)=> x?-2ax-a=0
Let x, & x, are the roots

so, (x,—x,)" =(2a)" —4(-a) = 4a(a+1)

also, (y,-v,) =((2x,+1)-(2x, +1))2 = 4(x, — x,)* = 16a(a+ 1)

now \/(xl — X, ) + (Y. - Ys )2 = J4a(a+1)+16a(a+1) = /40

= 20a(@+1)=40 > a®>+a-2=0=a=-2,1
69. if f(x) is a function such that f'(x) = (x =1)3(4 — x), then

A) f(0)=0 (B) f(x)isincreasingin (0, 3)
(C) x=4isacritical point of f(x) (D) f(x)isdecreasingin(3,5)
Ans: (B, C)
Hint: f(x)= (x=1)2(4 —x)
+ 1 + 1 -
1 4

The sign scheme of f'(x)
so clearly f(x) is increasing in (0, 3) as f'(x) > 0. (B)
x = 4 is a critical point as f'(4) = 0. (C)
from f'(x), we can’t determine f(x) uniquely so f(0) can’t be predicted
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70. On the ellipse 4x? + 9y? = 1, the points at which the tangents are parallel to the line 8x = 9y are

21 21
@ [E’EJ ®) [‘g’gj

2 1 2 1
@ [5s) o (2]
Ans: (B, D)

_ 1 1. _ _ 1 1. )
Hint : Let ECOSGESIHO be a point on 4x2 + 9y2 = 1, so equation of tangent at ECOSGESIHG is

2xcosO+3ysing=1
equating slope with 8x = 9y

3sin0 - 9
. . 3
Hence either €0S0 = e sinf = <

4 3
cosf=—, sinof=——
or 5 5

: 21 (2. 1
so the points are 55) % (575

3000 2016
71 1 o) ={3 5% then | [ 2 @(t—r’)@(t‘zom)}dt:

~3000 \.r'=2014

(A) areal number B) 1
© o (D) does not exist
Ans: (A, B)

3000
Hint: | o(t-2016)(o(t-2014) + o(t- 2015) + gt 2016)).dt

-3000

2016 2017 3000
j 0.dt+ j 1.(0+0+1).dt+ j 0dt = 1
-3000 2016 2017
72. |If the equation x? + y?—10x + 21 = 0 has real roots x =a and y = 3 then
(A 3<x<7 (B) 3<y<7
€ -2<y<2 D) -2<x<2
Ans: (A, C)

Hint: x2-10x+(y?+21)=0
for real roots of x, D >0
100-4(y?+21) >0
= y?’<4
=-2<y<2 (C)

also, y? = —x?+ 10x - 21
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for real roots of y,
-Xx2+10x-21 >0
>X=-7)(x-3)<0
3<x<7 (A
73. Ifz=sin6—icos 6 then for any integer n,

1 nr 1 . (nm
Z"+—=—=2cos| —-nb Z" +—==2sin| —-nb
w2ty [2 J ® =7 [2 J
1 . nmn 1 . nrw
Z" —-—=2isin|n6—-— z" —— =2icos| —-nb
© =77 [ zj ®) =77 [2 J
Ans: (A, C)

Hint: z=sin0—icosd

cos[e —Ej + isin[e —EJ
2 2

1 (%l nc) . . nm 1 ( nnj [nn j
—=e =C€0S| NG —— |—isin| N6 —— z"+— = 2cos|nBb—— [=2cos| —-noO
" ( 2} ( 2 J’SO z" 2 2 (A)

z

1 . nr
Z" ——=2isin|n6-—
o [ Zj (©

74. Letf: X — Xbe such that f(f(x)) = x for all x € Xand X c R, then

(A) fisone-to-one (B) fisonto
(C) fisone-to-one but not onto (D) fisonto but not one-to-one
Ans: (A, B)

Hint: f(f(x))=x ¥x e X

so, f(x) = f_l(x) i.e.f(x) is self invertible
Hence f(x) has to be one-one & onto

3 1 3
75. If A, B are two events such that P(AUB) > " and s <P(AnB)< gthen

(A) P(A)+P(B)< %1 (B) P(A).P(B)< %
© P(A)+P(B) Zg (D) None of these

Ans: (A, C)
Hint: P(AuUB)=P(A)+ P (B) - P (AnB)
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=P (A) +P (B)=P(AUB) +P (A~B)

%SP(AUB)Sl

<P(ANB)<

© |
0| w

so, gg P(AUB)+P(A AB) < %1
7
so, P(A)+P(B) > 5 ©

P(A)+P(B) < %1 A
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