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PART-B - MATHS
31. The area (in sq. units) of the region {(X, y} : y* > 2x and x> +y*<4x,x>0,y>0} is:

s R G @3
2.2)
Sol. Usll)

2

Area = %(Area of circle) - I \/gdx
0

= Tc—_

1
32. Iff(X)+2f(;j =3X ,x#0and S={x e R: f(x)=f(—x)}; then S :

(1) contains exactly two elements (2) contains more than two elements
(3) is an empty set (4) contains exactly one element

Sol.  fx)+2f(1/x)=3x (1)

f(1/x) +2f(x) = % 2)
From (1) & (2)
2-x2

f(x)=
f(x) =f(—x)

x?=2

x=% 2

S contains exactly two elements

_[ 2x"? 4+ 5x°
33. The integral (Xs INC 1)3 X is equalto:
<5 0
— +C — +C
(1 2()(5+x3+1)2 2) 2(X5+X3+1)2
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Sol.

34.

Sol.

3S.

Sol.

36.

Sol.

MAT!:?E)E JEE Academy
_XS XIO
-~ 4C 5 5 tC
3) (xs+x3+1)2 ®) 2(X5+X3+1)2

(where c is an arbitary constant)
(2X12 +5x° ) dx

X1 (1 +Xx2+x7 )3

- m +

Forx € R, f(x) =|log2—sinx| and g(x) = f(f(x)), then :

(1) g'(0)=-cos (log2) (2) gis differentiable at x =0 and g'(0) =—sin(log 2)
(3) gisnot differentiable at x =0 (4) 2'(0)=cos(log2)

g(x)=|log2 —sin| log2 — sinx||

gx near by of x =0

g(x) =log2 —sin (log2 — sinx)
g'(x) =—(cos(cos2—sinx)) (—cosx)

2'(0) =cos(log2)
The centres of those circles which touch the circle, x> + y> — 8x — 8y —4 =0, externally and also touch the
x-axis, lieon :

(1) ahyperbola (2) aparabola (3)acircle (4) an ellipse which is not a circle

<

6

y=-6
Distance of P from (4, 4) = Distance of P from y=-6

= locus of P is parabola

The sum of all real values of x satisfying the equation :

(X2 _5X+5)x +4x-60 :1 iSj

(o 25 3)3 4)-4
xX*-5x+5=1

=>x=1,4
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37.

Sol.

38.

Sol.

39.

Sol.

40.

MATRIX JEE Academy
x*+4x-60=0
x=-10,x=6
x2-5x+5=-1
x=2 x =3 (Rejected)
Sum=1+4+6-10+2
=3

Ifthe 2™ , 5% and 9'" terms of a non-constant A.P. are in G.P., then the common ratio of this G.P. is :
(H1 (2)7/4 (3)8/5 (4)4/3

T,=a

T,=a+3d

T,=a+7d
(a+3d)y’=a(a+7d)

3
=14+=
SR

4
3

The eccentricity of the hyperbola whose length of the latus rectum is equal to 8 and the length of its conju-

gate axis is equal to half of the distance between its foci, is :

2 4 4
O @ V3 O O
2b = ae
4b* = a%e?
4a’(e* — 1) = a%e?

2

=5

2 n
If the number of terms in the expansion of (1 X + Fj , X # 0 is 28, then the sum of the coefficients of

all the terms in this expansion, is :
(1)243 (2) 729 (3) 64 (4)2187

Number of terms=2n+1=28

7
n=- thats why it is bonus

The Boolean Expression (pA ~q)v qv (~ pAq) isequivalentto :

(Dpvq (2)pv~q (3) ~pArq 4) pArq
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Sol. (PA~QuU(~pAqg vy
~p—>q)v((q—>p)Vvq
~(p—>dAr@—>p) vy
~(pqvVvq
(~peqvgq
Now make truth table

_ ( [i+sinx ) V4 T
41.  Consider f(¥)=tan” L sin XJ X E(Oagj .Anormal toy=1f(x)at X = 3 also passes through the

point :

(1) (20] ) (f(’] (3)(0,0) @ (02?”]

1+sinx
CcOS X

T X
=tan’!| tan| —+—
( (4 2D

T X
f(x)=—+—
(x) 253

Sol.  f(x)=tan™ (

1
f'(x)==
(x) 5
_z__zﬁx_zj
Eq. ofnormal ¥ 3 6

2x+y:2?TE

42. lim

n—oo

((n+ D(n+2)....3n

1/n
e j isequal to:

9 18 27
1) = (2)3log3-2 C)ey 4 =
5 1
Sol. L:ﬁ(n—”jn
r=1 n
& r
n L:H;ln(l'i'gj

2

jln(1+x)dx
0
ImL=3n3-2
L2

e2
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43.

Sol.

44.

Sol.

45.

Sol.

46.

If one of the diameters of the circle, given by the equation, x*+ y*—4x + 6y— 12 =0, is a chord of a circle

S, whose centre is at (-3, 2), then the radius of S is :

(1)5 (2) 10 3) 52 4) 543

A

Y

=5
=50
r=r>+d?

=75 =53

Let two fair six-faced dice A and B be thrown simultaneously. If E  is the event that die A shows up four E,

e

1

[oN
=

is the event that die B shows up two and E, is the event that the sum of numbers on both dice is odd, then

which of the following statements is NOT true ?

(1) E, and E, are independent (2)E,,E, and E, are independent
(3) E, and E, are independent (4) E, and E, are independent
P(E,NE,NE)=0
and P(E)=1/6 P(E,) =1/6
P(E,)=1/2
SoE, E, & E, are not independent
Avalue of O f¢ h‘hw‘ ly imagi is
value of 0 forwhich T —ois purely imaginary, is
5] &
s -1 s -1 v T

sin” | — sin”' | — z z
RN ol R L (3)3 )%
- 2+3isin 0

1-2isin 0
z+72=0
= sin*0=1/3

.
sinf = 5
3 2 2 2 1 2 4 2

If the sum of the first ten terms of the series (1§j + [2 gj + (3 gj +47 + (4 gj Foess
16 :
is 5 m, then mis equal to :
(1) 100 (2)99 (3) 102 (4) 101
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Sol.

47.

Sol.

48.

Sol.

49.

Sol.

m=101

The system of linear equations
x+tAy—-z=0

Ay—y—z=0

x+y— Az =0

has a non-trivial solution for :

(1) exactly two values of A (2) exactly three values of A
(3) infinitely many values of A (4) exactly one value of A

I A 1

A -1 -1]=0

I 1 =
AM-A=0

A=0, A=1,A=-1

x-3 y+2 z+4

If the line, 5 ) 3 lies in the plane, /x + my—z=9, then >+ m?is equal to :
()5 (2)2 (3)26 (4)18

(3,-2,—4) will lie on plane

3] -2m+4=6 (1)

(2,-1, 3) is perpendicular to plane

2[-m-3=0

2l-m=3 )

=/=1,m=-1

If all the words (with or without meaning) having five letters, formed using the letters of the word SMALL
and arranged as in a dictionary; then the position of the word SMALL is :

(1) 52n (2) 58" (3) 46" (4) 59t

A (LLMS) ===12
L(ALMS)=

M(ALLS)= = =12

SA(LLM) =

Il
w

Sl S NS
[\
i
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50.

Sol.

S1.

Sol.

52.

Sol.

SL(ALM)=[3=6
SMALL = 1

58
Ifthe standard deviation of the numbers 2, 3, a and 11 is 3.5, then which of the following is true ?
(1)3a?—34a+91=0(2)3a>—-23a+44=0 (3)3a>-26a+55=0(4)3a>-32a+84=0
o?=(3.5*=12.25

o :%sz—(i)z

2
12.25:%(22 +32 422 +112)_(MJ

4

3a—-32a+84=0

A wire of length 2 units is cut into two parts which are bent respectively to form a square of side = x units
and a circle of radius =r units. If the sum of the areas of the square and the circle so formed is minimum,
then:

(1) x=2r (2)2x=r 3)2x=(n+4)r 4)@d-nx=mnr

l | |
[ 4x 12-4x 1
Perimeter of square =4x and circumference of circle =2 —4x

2nr = (2 — 4x)

2
A:x2+n(2_4xj
27

1
Let p = lim (1 + tan’ \/;)2" then log p is equal to :

x—0"

1 1
()5 2) 5 (3)2 @1

1*form
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53.

Sol.

54.

Sol.

5sS.

Sol.

logP=
ogP=7

Let P be the point on the parabola, y* = 8x which is at a minimum distance from the centre C of'the circle,

x*+(y+ 6)*=1. Then the equation of the circle, passing through C and having its centre at P is :

(1) x2+y2—%+2y—24:0

(3) x*+y* —4x+8y+12=0
P(2t2, 4t)

Normal at P passes through (0, —6)
tx +y=4t+2t

—6 =4t +2¢

t+2t+3=0

t=-1

P(2,-4)

4) x*+y* —x+4y-12=0

(2) x> +y* —4x+9y+18=0

Ifa curve y = f(x) passes through the point (1, —1) and satisfies the differential equation, y(1 + xy)dx =x dy,

1

then f (— Ej isequalto:

(1)2/5 (2)4/5 3) ¢

y dx +xy*dx = xdy
ydx —xdy=—xy*dx

j ydxy—zxdy _ __[ dx

L
y 2
x2+1
L-H)=
1) [ . j
_ 2xX
x? +1

- . (T - 37 - ..
Let a,b and ¢ be three unit vectors such that a x (b X c) = %(b + c) .If p isnot parallel to ¢ , then the

angle between g and  is:
Ok @)~ 3)

(a.e)B-(a.B)a:?h?a

Gl

T
3
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56.

Sol.

57.

Sol.

S8.

S5a -b

3 2 } andAadjA=AAT then5a+bisequalto:

IfA{

(14 (2)13 3)-1 4)5
AadjA=AAT
adjA=AT

[ 2 b } _ [ sa 3}
-3 5a -b 2

2=5a,b=3

Aman is walking towards a vertical pillar in a straight path, at a uniform speed. At a certain point A on the
path, he observes that the angle of elevation of the top of the pillar is 30°. After walking for 10 minutes from

A in the same direction, at a point B, he observes that the angle of elevation of the top of the pillar is 60°.

Then the time taken (in minutes) by him, from B to reach the pillar, is :

(1)20 2)5 3)6 (4)10
h
600 300
0 B A

OA =hcot30°

OB =hcot60°

Ve AB  hcot30°—hcot60°

10 10
h

OB hcot60°
= = 5
V  h/53

The distance of the point (1,-5, 9) from the plane x —y + z=5 measured along the linex =y=zis:

time =

10 20
SN 2) 5 (3) 3410 (4) 1043
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Sol.

59.

Sol.

60.

P(1,-5,9)

d

Sy

Q

sin = (1,—1,1) A(1,1,1)

a1+ 1

_‘W N

1+5+9—5‘_ 10

S I S

xsin@=d

x:£x3:10\/§

NG

Two sides of arhombus are along the lines, x —y+ 1 =0 and 7x —y—5=0. If its diagonals intersect at

(=1,-2), then which one of the following is a vertex of this thombus ?

o33 o5

D c

A B

AB=7x—y-5=0
AD=x-y+1=0
A(+1,2)

P(-1,-2)

= C(-3, -6)
BC=x-y-3=0
CD=7x-y+15=0

1 -8
B| .=
= (3 3j

If 0 <x <2m, then the number of real values of x, which satisfy the equation

coSX + c0s2x + cos3x + cosdx =0, 1s :

(1)7 2)9

(3)(3.-9)

3)3

(4 (3.-8)
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Sol.

CcOSX + c0s2x +cos3x + cosdx =0

2coss—xcosxcos§:0
2 2

cos— =0

T 3x 7t 91
X==y—,,—,—

55 55
cosx=0

T 3n
X=—,—

22
cos—=0
X=T1

Total =7 solution
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