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61: Sol. (4)

Total number of teams ='C, x°C,

=35x10=350

Let A, B Dbe the specific boys.

Number of teams with these two boys in the same team =°C,x°C,
=5x10=>50

Required number of ways =350 —50 =300

62: Sol. (4)

(x+1)2 =-1
= X+1=+i

= X=-1+i, —-1-i

a=-1+i, f=—-1-i

4 4

o =\/§el[ ) ﬁ:ﬁei( )
a®+ 0 = (\/E)lsl:ei[‘u‘;‘”J + ei(_%“”]:l

)

=8
=—-256
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63: Sol. (1)

z 3 z 3
IO |cos x|” dx =2I02 cos® xdx

=2J73COSX+COSSde
0 4
1[ ) sin3sz
=—| 3sin X+
2 0
zi(g_i)
2 3
1 8
= — X —
2 3
_4
3
64: Sol. (3)
Let x> —1=t
= 2xdx =dt
:>xdx=ﬂ
2
j ,25int—sin2t$ _1_[ 2sint(1— cost) dt
2sint+sin2t 2 27\ 2sint(1+ cost)
:ljtanldt
2 2
t
=In|sec—|+c¢C
2
=In|sec +cC
2
65: Sol. (3)
axC+b=0
= dxC=-b
:ax(éxé)zﬁxé
—(a-c)a-(a-a)c=bxa (1)
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(d-C)=4and (d-8)=2 (2)
i ok
bxda=|1 1 1f=i+j-2k (3)
1 -10

66: Sol. (1)

fl1)=r)

=5=a+b (1)

f(3)=1f(3)

=a+3b=b+15 -(2)

f(5)=f(5)
=b+25=30
=b=5 .(3)

From (1), a=0 and from (2), a=5

f (x) is discontinuous vaeR,beR

67: Sol. (1)
Let 5 students are X, X,, X;, X,, X;

X
Given X = % =150

D x =750 ..(1)
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ZBXi ~(X)* =18
2
= ZTX —(150)° =18
= > %7 =(22500+18)x5
= > x? =112590 (2

Height of new student =156 (let this be x;)

NOW X, + X, + X; + X, + X + X; = 750 +156

Ynew:[x1+x2+x3+x4+x5+x6j:906:151 -(3)
6 6

2
Variance (new) = Z (7new)

2 2 2 2 2 2
XX XXX 4 X

- ~(151)°

From equation (2) and , (3) we get

112590 +(156)°
6

Variance (new) = — (151)2

=22821-22801
=20

68: Sol. (1)

Let the terms of G.P. be 3, a, ar
r

a
—+a+ar =ax
r

1
= X=—+1+r
r

But r+122
r

Orr +1 <=2 (using A.M., G.M. inequality)
r

X=1>2 or x-1<-2
Xx>3or x<-1

So X cannot be 2.
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69: Sol. (2)

2 =1 (mod 15)
= 2 =1 (mod 15)
= 2'®=8 (mod 15)

2403 8
S =—
{15} 15

k=8

70: Sol. (1)

Rationalising numerator,

«,1+ 1+ y —J_
y—>0

m 2
_lim 1+y* -1 ><\ler_y+1
By )

4

y

:'yiL'PJy4( /1+\/1+7+\/§)(\/1+7+1)
1

a2

71: Sol. (1)

The equation of parabola is y* =8(x—2)

(6, 8) does not lie on this curve.

< I L P X
l 2.0) 4.0)
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72: Sol. (3)
_ 3+2ising Lt 2ising
1-2isind 1+2isin@
~ 3—4sin?0+ i(8sing)
- 1+ 4sin%6@

0

For z to be purely imaginary, Re(z)

3—4sin’@
1.e. 7= 0
1+4sin“ @

= sin® 0:E
4

As He(—z,ﬂJ=i£, 2r
2 3

3
2
Sum of all values of 6 = ?

73: Sol. (2)
cos@ -—sind
A=| .
sind cosé@

A is a rotation matrix.

; {cosne —sinna}

sinnd cosné

A5 _ cos506  sin506
-sin506 cos506

At 9=£
2
257 . 257
COos Sin
A—50= 6 6
. 257 257
—-SIN—— COS——
6 6
o1
_| 2 2
18
2 2
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74: Sol. (1)

By inspection @ represents A and ® represents v

A B AAB  ~A ~AvB  (AAB)A(~AvB)
T T T FoT T

T F F FF F

F T F T T F

FF F T T F

(A/\ B)/\(~ Av B)zA/\B

75: Sol. (2)
dy 2
X| = |+2y=X
(dxj+ Y
:ﬂ+ﬂ=x
dx x

This is linear differential equation.

2
IL.F. =ej;dx — e2Inx — X2

solution is x°y = Ix3dx
X2y = X +C
4

3
1) =1 =—
y() XC 4

at x=% we get

1 1 3

_y:_+_

4° 64 4
y=3
16
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76: Sol. (1)

4 48 24
X—X—=—"
52 52 169

P(x=2)=2C2x(i)2=i

52 169

p(x:1)+P(x:z):l%

P(x=1)=°C,

77: Sol. (1)
b2
For hyperbola, e =1+ =
e’ =1+tan’@
=sec’d

Now e >2=secld > 2
:ee(ﬁ, ﬁj
3 2
2

Length of latus rectum = &
a

=2tan@sin @
>2x\/§x§
=3

Therefore, the length of latus rectum lies in the interval (3, oo).

78: Sol. (1)

1=3
r’+h*=9
r’=9-h?
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V :lm’zh
3

1
=§7rh(9—h2)

=37h- lJrh3
3

For maximum volume, % =0

3r—7zh*=0
h?=3
h=3

r’=6

-V = %7[ (6)(J§) =237 cm®

79: Sol. (2)
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80. Sol. (3)

pX+qy+r=0 (1)
3p+2q+4r=0

3—+—+r=0 ..(2)

(1) and (2) are identical.

81: Sol. (2)

X+y+z=1
2x+3y+2z=1
2x+3y+(@°-Dz=a+1

L e

By observation, when a® —1=2

LHS of (2) and (3) are same but RHS different
Hence a*= 3= |a|=+/3

For |a| = J3, the system is inconsistent.
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82: Sol. (2)

3(cosd-sing)’ +6(sin6?+c056‘)2 +4sin®@

=3(cos’ 0 +sin” 0 —sin 26*)2 +6(sin” @+ cos’ 0 +sin 20) + 4sin° @
=3(1+sin” 20 - 2sin 260) + 6 + 6sin 20 + 4sin° 0
=9+3sin*26 + 4sin° @

=9+ 3(4sin’ gcos® ) + 4(1—cos? 6)
:9+12c0526?sin29+4(1—c0560—3cos2 Hsinza)
=9+12sin’@cos’ @ + 4 —4cos® @ —12sin* O cos” O

= 13-4cos’ @

83: Sol. (4)
PQ+QR =PR

= \J(c+a)? —(c-a)? +4/(b+a)’ — (b—a)’ = /(b+c)’ — (c —b)?
— Jdac +4ab = \/4bc

Dividing with «/4abc

1.1 1
b Ja
c
b
< P Q R >
84: Sol. (3)
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85: Sol. (3)
Family of planes containing the line of intersection of planes is z,+Az, =0
ie. (x+y—z)+A(x+2y-3z+5)=0
This is passing through (—4,1,3)
A=-1
Hence the equation of planeis y—2z+5=0

Required line is lie in this plane and is parallel to x+y+z=5

o

I
direction of required line =|1
0

F P e
= x>

-2

x+4 y-1 z-3

Required line is
-3 2 1

86: Sol. (1)

X*+2=10-x?

=x=12and y=6

Point of intersection of curves =(+2, 6)

Let's find the slopes.

y=x"+2 :ﬂ=m1=2x

At (+2, 6), m =44 and m, =F4

—(4)|_
1+4(-4)

8

15

Now |tan 6| =
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87: Sol. (4)

Required plane is 7, + Az, =0
(X+y+z-1)+A(2x+3y—-z-4)=0

= (1+24)x+(1+32)y+(1-1)z—-(1+44)=0
This is parallel to Yy -axis :1:—%

Required plane is

(1—%)x+(1—1)y+(1+%)2—(1—%):0

1 4 1
=—X+=-z+=-=0
3 3 3

=>X+4z+1=0

By inspection, (3,1,—1) lie in this plane.

88: Sol. (4)

Equation of tangent to the parabola y* = 4x is

1
y=mx+—
m
=m’x-my+1=0
This is also tangent to x* + y> —6x=0

3m® +1
Jm?* +m?
=9m* +1+6m?=9m* + 9m?
=3m?=1

i.e. =3

1
Sm=t—-

The common tangent is y = i(i + \/§j .

N
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89: Sol. (3)
Equation of tangent at (2, 3)is

y—+3=2x—1
2

= Yy+3=4x-2
= 4Xx-y=5

3
Required area = Ar(APAB)— _[_1 X arabola Y
1 3
= E>< 2><8—J'_1\/y +1dy
373
) 8_§|:(y +1)2:|—1

- g-—

90: Sol. (4)
a,,8,,....85 isan A.P. Let d be the common difference.

S =§:a1. and T =§:a,2i_l
= =
a,=27=a+4d=27 ... (1)
S-2T =75
=(a,—a,)+(a,—a;)+.woeeee. +(ay —8,) =75
=15d =75

=d=5

From equation (1), we have, a, =7.

S, =a+9d=7+45=52.
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