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1. If A and B are any two events such that P(A) =2/5 and P(A n B) = 3/20, then the conditional probability,
P(A/(A' U B")), where A' denotes the complement of A, is equal to :
8 1 5 11
1) — 2) — 3) — 4) —
()17 ()4 ()17 ()20
Ans. (3)
2
Sol. P(A) = —
(A) c
3
PANnB)= —
( ) =

P(A/(A' U BY)) = ?
P(AN(A'UBY)) _ P((ANA)U(ANBY)) _ P(0U(ANBY)

P(A/(A' U B")) =
P(A'B)) P(ANB)' 1-P(A ~B)
2 3 5
_P(AnB) _ P(A)-p(AnB) _ 5 20 _ 20 _ 5
_3 17 17 17 17
20 20 20 20
2. For x e R, x # 0, x = 1, let fo(X)= % and f, . 1(x) = fo(f(,(X)), N =0, 1, 2,......... Then the value of
-X

2 3) .
fi00(3) +f1 | = | +f, | = | is equal to:
100(3) 1(3) 2(2j q

4 1 5 8
1) 3 (2 3 (3 - (4) -
Ans. (3)

1
Sol. fo(x) = ——
o) = =

mm:mma»:zﬁ%ﬁ;mmil
— 1o
1
= Xx=0
-1
1-X
_1-x
- —X

um:mma»:fﬁ%a;umil
-1
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Ans.

Sol.

Ans.

Sol.

I
1+1_7X
X

similarly f3(x) = fo(x)
f4(X) = fl(X) .....

2 3) _ 2) 3
f100(3) + f1 (Ej +1, (EJ =f,(3) +f, [Ej + >

:1_1+1_§+§:§
3 2 2 3

The distance of the point (1, -2, 4) from the plane passing through the point (1, 2, 2) and perpendicular to
the planesx—y+2z=3and2x -2y +z +12=0, is
L = (22 ®) V2 @22
V2
4)
Equation of plane L to the planes.
X—y+22=3&2x-2y+z+12=0
and passes through (1, 2, 2) is
x-1y-2 z-2
1 -1 2 | =0

2 -2 1
3x—-1)+3(y—2)=0
x+y=3 ... (2)
distance of plane x + y—3 =0 from (1, — 2, 4) is
= ﬂ = 2\/5
V1+1

If the equations x? +bx —1=0and x> + x + b = 0 have a common root different from — 1, then | b|is equal
to

(1) V2 @2 3 V3 (4)3
3)

x>+ bx—1=0&x*+x + b =0 have common root a.

= a>+ba—-1=0

a’+a+b=0

o? _ a 1
b2+1 —(b+1) (1-h)
= b°+2b+1=b°-b’+1-b = b®+3b=0

=

= (b+1)?=(b*+1)(1-b)

= b=0 or b*=-3
when b = 0 then common roots is (-1) hence b = 0 rejected.
sob®=-3 = b=+ +3i = bl = 3
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Ans.

Sol.

Ans.

Sol.

Ans.

1 1 1
If 2J.tan’l xdx = Icot’l(l— X +x%) dx then jtan’l(l— X +x?) dx is equal to :

0 0 0
(1) log2 ©) g+ log2 (3) log4 (4) g- log4
(1)
1 1
2 J' tan * xdx = I cot ™ (1 - x + x))dx (1)
0 0

1 1
J-tan‘l (1=x+x%)dx = Hg —cott1-x+ xz)dx}
0 0

1 1
=™ _ 2‘.‘tan’l xdx= L _2 [E—izan =/n2
2|, 2 4 2
0
3 1
B 5 11
fP=| 2 2| A= and Q = PAP", then PT Q®*® P is
BERE'EH R U
2 2
2015 1 1 2015 0 2015 2015 0
(1) 2) (3) (4)
0 2015 0 1 0 0 1 2015
2)
3o1lV8 1
ppTo| 2 2|2 2 :{l 0} _pTp
13| B L0d
2 2 2 2
New P' Q*®° P =P" PAPT PAP' ... PAPT P
2015 times
because = A*"
Now A> = 2A +1=0
11 10 1 2015
=N A"=nA-(n-1)1 = AP°= 2015 - (2014) =
01 0 1 0 1
If I3d—x = (tan x)"* + C(tan x)® + k, where k is a constant of integration, then A + B + C equals
COS” X4/2 Sin2x
16 21 7 27
1) = 2) &= 3) — 4) £_
(1) 5 2) 5 (3) 10 (4) 10

(1)
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Sol.

Ans.

Sol.

Ans.

dx 1 ((tan® x +1)sec? x
1= = dx
1 1 2 1
cos® xsin? xcos?2 x (tanx)?
tanx =t

3 1
Izljt2dt+1jt 2 gt
2 2

5 5
2 s
= t_ +t2 +¢c= —(tanx) +(tanx)1/2
5 5
A= E,B:E,Czl
2 2 5
A+B+C:E
5

The point (2, 1) is translated parallel to the line L : x —y = 4 by 2\/§ units. If the new point Q lies in the
third quadrant, then the equation of the line passing through Q and perpendicular to L is :

(1) 2x+2y=1- /6 (2)x=y=3-3 46
@B)x+y=2- 46 (@) x+y=3-246
(4)

Slopes of x—y =4

= tand =1 = [sine =%,cose =%]
or (SiHGI—% cos@:—%}

Qis (2+2£[-%},1+ 2\6[_%D

(2-6, 1-+/6)

equation of required lineisx +y =3 -2 J6

] - X, x<1 - . a .
If the function f(x) = is differentiable at x = 1, then b is equal to :

a+cos (x+b),1<x<2

-2 1 n+ 2 n—2
2 (2)-1-cos(2) 3) > 4) 2

(1)
®3)
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Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.

LHL atx=1is-1
R.H.Latx=1isa+cos(1+h)
= —1=a+cos(1+h)
cos'(l+b)=-1-a ...(i)
now LHD.atx=1is-1
-1

J1-(1+b)®

= (L+b’=0 = b=-1
Nowcos ™ (1-1)=-1-a

RHDatx=1is

a:—l_ﬁ

2
a _ —(2+m) _ 2+m
b 2(-1 2

15

15
The value of Zrz{lsccr ] is equal to :
r=1

r-1

(1) 1085 (2) 560 (3) 680 (4) 1240
)

15 15
S Z [15—r+1j - Y ras-n=16 [15x16j _ 15x16x31 _ 15x16 ;) _ 4gp
r= 15Cr i =1 r=1 2 6 6

In a triangle ABC, right angled at the vertex A, if the position vectors of A, B and C are respectively
3?+]—I2, —7+3]+p|2 and 57+q]—4l2 , then the point (p, ) lies on a line

(1) parallel to y-axis

(2) making an acute angle with the positive direction of x-axis

(3) parallel to x-axis

(4) making an obtuse angle with the position direction of x-axis.

)

AB =—4i+2j+(p+1) Kk

AC =2i +(@-1) ] -3k

ABAC =0 = -8+2(9-1)-3(p+1)=0 = -3p+2q-13=0
= (p, ) lies on line
3x—-2y+13=0
slope = —
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2X
12. If Lim (1+E—i2J =e’, then‘a’is equal to :
X — 0 X X
2 3 1
1) — 2) — 3)2 4) —
(1) 3 2) > 3) (4) 5
Ans. (2)
a 4\
Sol. L= Lim (1+—— —ZJ must be of the from 17
X — 0 X X
. a 4
o
- 2(ax-4)
= L=ew X
L e2a = e3
3
b= =
2
13. The number of x e [0, 2r] for which ‘ V2sin* x +18cos? x - v2cos* x +18sin?x| = 1 is
(1) 6 (24 ()8 (4) 2
Ans. (3)
Sol.  2sinx + 18cos® = 1 + 2cos’x + 18sin® + 2v/2cos* x +18sin? x

2(sin’x — cos’x) + 18(cos™ — sin’x) = 1 + 2y2cos* x + 18sin? x

=N 16(cos’ — sin’) = 1 + 2/2cos* x +18sin® x

2
= 16cos2x — 1 = 2\/2(%) +9(1- cos 2x)

1+ 2c0S 2X + OS2 2X
2

= 256 C0S°2X + 1 — 32 cOS2X = 4[ +9(1-cos 2x)J

= 256 c0s°2x + 1 — 32 cos2x = 2(19 — 16c0S2X + C0S°2X)

= 254 cos’2x = 37
= coS°2X = 37 = COS2X = % /i e [-1, 1]
254 254

clearly 8 solutions
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14. If m and M are the minimum and the maximum values of 4 + % sin® 2x — 2 cos’x, x € R, then M — m is
equal to
7 15 9 1
1) — 2) — 3) — 4) —
1) 7 (2 7 (3 7 (4) 2
Ans. (3)

Sol. 4 + 1sin22X - 1 (2coszx)2
2 2
1 1 17 1Y
=4+ > sin“2x — > (1 + cos2x)® = — cos?2x — cos2X + 4 = —[c0S°2X + C0S2X — 4] = o (cos 2X + Ej

. 17
M = maximum value = 7

m = minimum value = 2

M = = E —-2= g
4 4
15. If a variable line drawn through the intersection of the lines §+% =1and §+% = 1, meets the coordinate
axes at A and B, (A = B), then the locus of the midpoint of AB is
(1) 7xy = 6(x +Y) (2) bxy = 7(x +y)
(3) 4(x +y)* —28(x +y) + 49 =0 (4) 14(x +y)* =97 (x +y) + 168 =0
Ans. (1)
Sol. 4x + 3y =12 ...(1)
3x+4y =12 ....(2)

equation of lines passing through the intersection of the lines

B
p(Z, k)

S
Ax +3y— 12+ A(3x + 4y —12) =0

a=c (1203
4+3)

B = (0, MJ
3+4\
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16.

Ans.

Sol.

e By 3)
4+ 3

K= 6(1+A) ()
3+4A

from (3) & (4)
3k —4h .

A= t 1
shoax Putn@

7hk = 6(h + k)

hence locus is 7xy = 6(x + V)

t2f(x) — X

2
If f(x) is a differentiable function in the interval (0, «) such that f(1) = 1 and Lim (o) =1, for each
t

- X —X

x>0, then f [g] is equal to :

13 23 25 31
1) — 2) — 3) — 4) —
(1) 5 (2 = (3 9 (4) T
(4)
Differentiate w.r.t. t

oy 2fr
i 2t f(x)1 P _

t—>Xx

= 2x f(x) — x*f'(x) = 1

F(x) = 2X f(2x)—1
dy _2y 1
dx X x2
—de
LF.=e "X
-2/nx 1
R
1 1
Yyl — | = | -——dx
(ij J.x“
y _ 1
Z =———+c¢c
x?2 33
atx=1,y=1
2
= c=—
3
2
f(x)_i+2L
3x 3
ff3)=31
2 18
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17. If the tangent at a point P, with parameter t, on the curve x = a8 + 3, y= 8t°— 1, t e R, meets the curve
again at a point Q, then the coordinates of Q are :
D) E+3,-'-1) @ E+3t-1) (3) (16t° + 3, - 64t° — 1) (4) (48" + 3, - 8" — 1)

Ans. (1)

Sol. P(x=4tf+3,y=8t"-1)
let Q(4t,” + 3, 8y,° — 1)
at p, Oy - dy/dt _ 24 _ o
dx dx/dt 8t
tangent at P is y — 8t° + 1 = 3t (x — 4t° — 3)
Q will satisfy it
: 8t,> — 8t° = 3t (4t,° — 4t%)
8(ty — t)(t > + tyt + t2) = 3t. 4(t; — 1) (t, + t)
2(t,% + tyt + t7) = 3t(t, +1)
2t,% + 2t,t + 2t° = 3t t, + 3t?
2t —tit—t* =0
(tt—t) (2t +1t) =0
t
t=-7
Q(t* + 3, -t° — 1) Ans. (1)

18. If the tangent at a point on the ellipse :—i+y?2 = 1 meets the coordinate axes at A and B, and O is the
origin, then the minimum area (in sq. units) of the triangle OAB is :
@9 @ 5 3) 03 4) 33

Ans. (1)

Sol. Let P (3\/§ cos0, /3 sing)
.. tangent is % cosH + %sine =1

=A (3\/5 seco, 0) B (O, V3 coseco)

.. Area of AOAB = % OA. OB

= % (3+/3 sech. /3 cosech

2sin0coso sin20

. minimum area of AOAB= —=9

| ©
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19. The point represented by 2+i in the Argand plane moves 1 unit eastwards, then 2 units northwards and
finally from there 242 units in the south-westwards direction. Then its new position in the Argand plane is
at the point represented by :

1) 2 + 2i 2)-2-2i B)1+i @ -1-i

Ans. (3)

Sol. Let P(2 +1)

By rotation theorem
y
R(3,3)
V2
45
S
l__
P(2,1) Q(3.,1)
I
O 2 X
2-(3+3) _ 202
3+i—(3+3i) 2
z-3 — 3i = 1—i
=2i
z—-3-3i=-2i-2
z=1+i

20. A circle passes through (-2, 4). Which one of the following equations can represent a diameter of this
circle?

(1)4x+5y-6=0 (2)5x+2y+4=0 (3)2x—-3y+10=0 (4)3x+4y-3=0

Ans. (3)

Sol. Required circle is

(x=0)"+(y=2)"+%()=0

it passes (— 2, 4)

L A4+4-2)0=0

r=4

s circleis X’ +y* —4y +4x +4=0
centre (-2, 2) which satisfy
2x—-3y+10=0Ans. 3
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cosx sinx sinx
21. The number of distinct real roots of the equation, | sinx cosx sinx | =0 in the interval {—% %} is :

sinx sinx cosX
1) 4 21 (3)2 43
Ans. (3)
cosx sinx sinx
Sol. sinx cosx sinx|=0
sinx sinx cosX
— c0s°x + sin® + sin®x — 3sin®xcosx = 0

= (CosX + sinx + sinx) (Cos°X + sin®X + sin’x — Cosxsinx — cosxsinx — sin’x) = 0

= COSX = — 2sinx or COSX = sinx
1

tanx:—E tan=1=x=n/4
a1 .

X = —tan E .. two solutions

22. The shortest distance between the lines X y_z and X +2 = gz = o lies in the interval :
2 2 1 -1 8 4
(1) (2, 3] (2)[0,1) () (3, 4] (4)[1, 2)
Ans. (1)
sol. X=YZ and SNy _
z z1 —1 8 4

here b, —b, = (2i + 2j + k) x (~i + 8] + 4k)

=—-9j+18k
(b,xb,) = =j+2k
J5
a,—a, =—2i+4j+5k
—j+2k
~.S.D. (=2i + 4j + 6Kk). (1—5) = % which lies in (2,3]
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23.

Ans.

Sol.

24.

Ans.

Sol.

25.

Ans.

If the four letter words (need not be meaningful) are to be formed using the letters from the word
“MEDITERRANEAN” such that the first letter is R and the fourth letter is E, then the total number of all such
words is :

11!
1 2) 59 3) 110 4) 56
(1) 2 (2) ©)) (4)
(1)
There are 1M, 3E, 1D, II, IT, 2R, 2A, 2N
R-E-————————— — —
11

rest of 11 letters can be arranged in 2 1y

Let a and b respectively be the semi-transverse and semi-conjugate axes of a hyperbola whose eccentricity
satisfies the equation 9e-’—18e + 5= 0. If S(5, 0) is a focus and 5x = 9 is the corresponding directrix of
hyperbola, then a® — b® is equal to

-7 (@2 -5 ()5 4)7
1)
9e’-18e+5=0
5
- e=—
3
b>  , 25
1+¥—e—? ............. (l)

na’-b’=9-16=-7

Consider the following two statements :

P : If 7 is an odd number, then 7 is divisible by 2.

Q : If 7 is a prime number, then 7 is an odd number.

If V, is the truth value of contrapositive of P and V, is the truth value of contrapositive of Q, then the
ordered pair (Vi, V,) equals :

1) (F, 1) (2) (T, F) () (F, F) 4) (T, 7)

1)
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Sol. Statement P is False
Statement Q is True.
V& = F
VZE-T
Ans. 1

26. The minimum distance of a point on the curve y = x? — 4 from the origin is :

(W == ) - @) 5 @) %

Ans. (1)

Sol. Let point at minimum distance from O is
(h, h* - 4)
- OP? =’ + (h* - 4)°

2
dOP7) _on+ 2(h*-=4)2h =0

:h:i\/z,o
2

*(OP?)

.. OP is min ath:i\/g

>0

2
0P~ [ +(2-4] - i
2 \2 2
27. Let X, y, z be positive real numbers such that x + y + z = 12 and x°y*z° = (0.1) (600)°. Then x° + y® + Z° is
equal to
(1) 270 (2) 258 (3) 216 (4) 342
Ans. (3)

Sol. X+y+z=12
x}y* z° = (0.1) (600)°

HEHED R

12

X3y425
~ (60)°(4x25)
xXy* 2° < (0.1) (600)°
But x’y* z° = (10.1) (600)*
Clearly AM = GM

HenceizlzE =>x=3,y=4,2z=5
3 4 5

= x> +y*+7°= 27+ 64 + 125 =216
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28. If the mean deviation of the numbers 1,1 +d, ..... , 1 +100d from their mean is 255, then a value of d is :
(1) 10 (2) 20.2 (3) 5.05 (4) 10.1
Ans. (4
1014+ 100x101
Sol. Meanis ——2  =1+50d
101
sum of deviation about mean is
50d+49d+ ... d+0+d+........ +50d
=50. 51d
Mean deviation = M = 255
101
_ 255x101 ~ 101
2550
2016 )
29. Forx e R, x=—1,if (1 + )™ +x (1 + X +x* (1 +x)*™ + ........ +x°° = Z ax', then ay; is equal to :
i=0
2016! 2017! 2017! 2016!
(1) —— (2 —— Q) o 4) —————
16! 2000! 17! 2000! 17! 1999!
Ans. (3)
2016 ‘
Sol. Y cx =1+ +x(L )7+ xF (1 + XM+ + x*01°
i=0
X 2017
avnm (2 )"
1+x
1 X
1+x
(1+ X)2016 X2017
_ 1 (LX) _ @+x)%7 —x®V
X+1-X 1
1+x
2017 2007!
Ly =" CiyE ——/— ——
v Y7171 2000!
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30. The area (in sg. units) of the region described by A={(X,y) |y > X2 —5X + 4, X + y>1,y<O0}is:
7 13 17 19
1) — 2) — 3) — 4% —
1) 2 ) 5 3) 5 (4%) 5

Ans. (4)
Sol. A={xy)ly=x*—5x+4,x+y>1y< 0}

Herey>x*—5x+4 ,x+y>1,y<0

\

20

o+

4
Required area = %.2 2+ j(5x_ x? — 4)dx
S
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