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PART : MATHEMATICS

1% i
61. I (x =—XI(4\/§S|nt—3¢'(t))dt, x > 0, then q{%) is equal to
i
4 8 8 4
1 2 3) — 4
()6+\/; ()6+\/; ()\/; ()6—\/;
NTA. (2)
Reso. (2)
Sol.  §(x)=—— T(fsmt—&b ))d )
\/;n/4
_ [{av2sint-3¢ )t
n/4

Differentiate both side w.r.t. x

X) + VX' (X) = (442 sinx — 3¢’ (x))(1) = 0 2
: J- X' (%) = ( P(xNM-0 __(2)
Put x = /4 = ¢(n/4) = 0 (from equation 1)

Now when x = /4 = \/%)'( 4J_ s 3¢'( ) (from equation 2)

1 ¢(Z):6+\/;

62. Let y = y(x) be the solution of the differential equation (3y? — 5x?)ydx + 2x(x? — y?)dy = 0 such that
y(1) = 1. Then |(y(2))? = 12y(2)| is equal to :

(1) 64 (2) 32/2 (3) 32 (4) 1642
NTA. (2
Reso. (2)

Sol.  (3y2—5x?) ydx + 2x (x°>~y?) dy =0

2 2
:>ﬂ= y5x“ -3y
dx  2x[x2-y?

This is homogeneous
dy dt
Lety=tx= dX_t+x T
oy (06x2 3% tls-3t2)
dx 2x(x2 —t2x2) 2(1 —t2)

dt 5t-3t° 3t—t3
X— = t=

dx_2 o2 2_ot2
j2(1 dt_j dx
3t—

Let 3t —t3 —z==3(1-) dt=dz
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1
(1) dt= —dz
3
2 Ezjldx
37 z X

gén(z) =Inx + Inc

7283 — ox = 7 = g32 x3/2
— 3t — 13 = g32 x312

3y _Y_S_ 3/2,3/2

Nowt=y/x= ——=>=c""x
X X

Whenx=1,y=1=c%=2

X_ﬁzz)(s/z

X x3

3x2y — y8 = 2x9°2
Put x = 2 12y(2) — y(2)3 = 2(2)92 = 322
Ans. (2)

63. The foot of perpendicular from the origin O to a plane P which meets the co-ordinate axes at the point A,
B, Cis (2, a, 4),a € N. If the volume of the tetrahedron OABC is 144 unit3, then which of the following
points is NOT on P ?

(1) (0,4,4) (2) (3,0,4) (3) (0,6,3) (4) (2,2,4)
NTA. (2)
Reso. (2)
Sol.
W 0(0,00)
(2,a,4)

Equationof P:2 (x—-2)+a(y—a)+4(z—4)=0
=>2x+ay+4z=20+a?

X y z
= 5+ e TEw
20+a 20+a 20+a
2 a 4

2 2 2
Volume of tetrahedron = 1[20+a j[20+a j[20+a j:144

6 2 a 4
2 3
e [20+a J e
12

3
6
Let a = 2k3 = [MJ =8k*
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64.

NTA.
Reso.
Sol.

6
204471 o
12

= kb + 5 =6k
=>k=1=a=2
Equation of plane 2x + 2y + 4z = 24
X+y+2z=12
all three point (0, 4, 4), (0, 6, 3), (2, 2, 4) satisfy equation of plane but (3, 0, 4) does not satisfy plance

The set of all values of a? for which the line x + y = 0 bisects two distinct chords drawn from a point

P(HTa,FTaJ on the circle 2x2 + 2y2— (1 + a)x — (1 —a)y = 0, is equal to :
0 (6,3 (2) (0, 4] 3) (4, =) (4) (212]
(1)
(1)
P(a. B)
(}\‘! _m\
y =—X

Q (2r<g.—21 —BY

2 2 (1+a 1-a)
X" +y _(zj_[ij =0
Let HTa =, ‘I_Ta = B

circle willbe x? +y? —ax—By =0

Point Q will lie on circle
@Pr—a)2+(-2L=B)2—a (2L —a) =B (2L —B) =0
=S4+ 3L B-a)+(a?+Pp?) =0

NowD >0 = 9 (B — a)2—4 (4) (o + p2) >0

1 2
= 9a2—16[ +2a ]>0

= a?>8
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65. Leta > 0. If J‘ _16+20/2 , then o is equal to :
Ix+a - J_ 15
(1)2 (2) 242 (3)4 (4) V2
NTA. (1)
Reso. (1)

xWo + X +
Sol. Iia—) { X0+ X dx+Jx3/2dx

Put o + x =12 = dx = 2tdt

J2q 3/2
17l - alprat + 2
o 5

J2a
1128 2at® . 24312
o| 5 3 fa 5

4av20 +100a _16+20v2 _

= o = 2
15 15

66. Let a1, a2, as, ....... be an A.P. If a7z = 3, the product (aias) is minimum and the sum of its first n terms is

zero then n! — 4ann:2) is equal to

381 33

1) 224 2) 9 3) — 4) 24

(1) = @) @) 3 (4)
NTA. 4)
Reso. (4)
Sol. ar=3=a+6d

—a=3-6d

aras = a(a + 3d)
= (3 —6d)(3 —3d)

=18d2-27d + 9
d 27 3
2x18 4
a= 3—g=_—3
2 2

S (3 1)d] =0
n= 5 (2@ En =]

—3+m-n%=0

=>n=5
Now n! — 4ann+2) = 5! — 4ass
=120 — 4(a+34d)
= 120—4(_—3 +34x§)
2 4

=120+6-102=24
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lim (‘/3X+1 +\/3X—1)6 +(J3x+1 —\/3)(_1)6

67. X—0 6 6
(x+\/x2 —1) +(x— x2 —1)
27
(1) is equal to o (2)isequalto 9
(3) does not exist (4) is equal to 27
NTA. (4)
Reso. (4)
SRS (V3x+1+/3x—1)8 + (/3x +1—+/3x —1)®

X (X + %2 =118 + (x = VX2 —1)®
(a+b)f+(@ab)f=2(Ti+T3+Ts+T7)

=2 (5Co a® + 6C2 a*b? + 6cs a2 b* + 6Cs b®)

Lim (23x+ 1)3 +30(3x + 1)2(3x — 1) + 30(3x + 1)(3x — 1)2 + 2(3x — 1)%)x3

X0 2x8 +30x*(x2 = 1) + 30x%(x2 —1)% + (x2 =1)3

Limx6[2(3+1/x)3 +30(8+1/x)2(3=1/x)+30(8+1/x)(83=1/x)% +2(3—1/x)®
X0 x8[2+30(1=1/x2 +30(1—1/x2)% + 2(1=1/x?)3]

~2(3)® +30(3)° +30(3)° +2(3)°

= =33 =27
2+30+30+2

68. Let H be the hyperbola , whose foci are (1i\/§,0) and eccentricity is ¥2. Then the length of its latus

rectum is :
5 3
(1)3 @ 5 (3)2 @ 3
NTA. (3)
Reso. (3)

Sol. S(1 + \/5,0) S'(1 —\/E,O)
SS'=2ae=2/2 mae=2 = a/2=y2=a=1

2 21,2
a a

L. R.

69.  The number of values of r € {p, g, ~p, ~q} for which ((pAg)= (rva)a((pAr)= q) is a tautology, is :

(1)1 (2) 2 (3) 4 (4)3
NTA. (2)
Reso. (2)

Sol. parg—(rvag)a((par)—Qq))

we knowp > qg=~pvq

Hence (p A1) > g=~(pAr)vq
=(~pv~r)vq

=>pagq->(rva)a((~pv-~rva)

=>~pPAq) v(rva)a((~pv~rva)

= (pv~a v(rva)a((~pv~rva)

= (pv(~gvrvag a((~pv-~rva)

= (pvi)a((~pv~rva)

= ~pvVv-~rvq

Whenr=~p orr=q = ~pv-~rvqg=t
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70.

NTA.
Reso.
Sol.

71.

NTA.
Reso.
Sol.

72.

NTA.
Reso.
Sol.

Among the relations

S={ab):abeR-{0},2+ %>0}andT={(a,b):a,be R, a2 - b2 e Z},

(1) Sis transitive but T is not (2) both S and T are symmetric
(3) neither S not T is transitive (4) T is symmetric but S is not
(4)

4)

aTb = a?-Db? eIalways true Hence equivalence
aSb= 2+%>0 not symmetricwhena=2,b=-6

Whena=-8,b=6,c=3
Clearly (-8,6) €S, (6,3) € S but (-8,3) ¢S
Hence not transitive.

The absolute minimum value, of the function f(x) = |x2 — x + 1| + [x>— x + 1], where [t] denotes the greatest
integer function, in the interval [-1, 2], is

3 1 5 3
(1) 5 @ 5 @ @) 3
(4)

(4)

fX)=[x2=x+1]+x*=x+1] xe[-1,2]
Lett=x?>—x+1 x € [-1, 2]

-1 1/2 2

te[(1/22-1/2+1,(22-2+1]
t  [3/4, 3]
y=f(x) = [t] + t| t € [3/4, 3]

t E£t<1
4
y = t+1 1<t<2
t+2 2<t<3
6 t=3
f(X)min = 3/4 Ans. (4)

Let (a, b) = (0,2n) be the largest interval for which sin-' (sin0) — cos' (sinB) > 0, 6 < (0,2x), holds . If
ox? + Bx + sin™! (x2—6x + 10) + cos™" (x2—6x + 10) =0 and o — p = b — a, then « is equal to;
T T T T
M) 5 @ 75 (3) 75 4
(4)
(4)
sin~' (sinB) — cos~' (sin6) > 0, 6 € (0, 2x)
sin~' (sinB) — (/2 — sin~'(sin 0)) > 0
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sin-' (sinB) > W4 = 0 e (n/4, 31/4)

/4 3n/4 \/

@b =5, X)=b-a=Zsa-p-

T

5 (1)

Now ax? + Bx + sin~' (x2—6x + 10) + cos™") (x>-6x + 10) =0
x2—6x+10=1+ (x-3)2>1

Hence x = 3 is only possible sol.

a0+ 3B +1m2=0 (2)

On solving 1 and 2 we get o = %
73. Let the mean and standard deviation of marks of class A of 100 students be respectively 40 and

o( > 0), and the mean and standard deviation of marks of class B of n students be respectively 55 and
30 — o. If the mean and variance of the marks of the combined class of 100 + n students are respectively
50 and 350, then the sum of variances of classes A and B is

(1) 500 (2) 450 (3) 650 (4) 900
NTA. (1)
Reso. (1)
Sol.
A B A+B
x1 =40 X2 =55 x =50
Gy = GZZSO—G 62:350
ny =100 N, =n 100+n
- 100x40+55n
X=——T—— =50
100+n
= n =200
2
612 = ZXi ~40? = o®
100
2
622 _ Zyi _552 = (30 —a)2
200
A7 Z:Xi2 +ZYi2 _502 = 3502
300
3502 - (1800+?)x100+[3025+(30-a)?[<200

300

on solving a.? — 400 +300=0
= a=10 or 30
o = 30 is not possible

012 +(522 =10% +20 500
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242X +1
74. Let f: R—{2,6} - R be real valued function defined as f(X) :—x); +8xx++12' Then range of f is
(1) (_ oo,—%:| u[%,ooj ) (— w,—%} U[0,%)
(3) (_ oo,—?ju(o,oo) (4) [— w,—%} U [1,0)
NTA. (2)
Reso. (2)
Sol - x2 +2x +1 _ (x+1)2 (1)

x2-8x+12 (x—2)(x—6)
_J ﬂ= —2(x+1)(5x —16)
dx  (x-2)%(x-6)?

- y u
| 1
Number line of % = _'1 1_I6
5
So Graph of y = ol for xe(2, 6)
(x—2(x—
\//16 """" """""
i 5 !
a1 ” 12 I '6
from graph range is
Range e (— oo?} v [0, «)
75. The equation e* + 8e% + 13e>*-8e*+1=0,x € Rhas :

(1) four solutions two of which are negative

(2) two solutions and both are negative

(3) no solution

(4) two solutions and only one of them is negative
NTA. (2)
Reso. (2)
Sol. Letex=t

t#+8t3+13t2-8t+1=0
divide complete equation by t2

2 + l2+8(t—1)+13=0
t t

(t—%)2+8(t— %)+15=0

1

t— - =2

t
z2+8z2+15=0
z=-3,-5
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t— 1=—3 or t- 1=—5
t t

t2+3t-1=0 or t2+5t-1=0

_ -3+413 —5+429

t

2 2
X ~3+413 —5+4/29
e’ = . =Q,B
2 2
both ~3+4/13 and ~5+4/29 € (0,1)
2 2
x = ¢n (o), ¢n (B) both negative
i—1
76. The complex number Z=n— is equal to :
CcoS— +isin—
3 3
. Brn .. b= T an T
1 — —isin— 2) coOsS——isin—
(1) «/El[cos12 |sun12j @) 12 12
3 T oisin ™ 4 ST isin 2T
(3) \/E(cosmﬁsmmj (4) \/5[00312+|s:|n12
NTA. (4)
RESO. (4)
i—1 i3n/4 ,
Sol. Z-= il = JZe_ = V2 €512 = 2 (002 4igin 2"
cosn/3+isinm/3 e™ P 12 12
77. If a point P (a, B, y) satisfying
2 10 8
(aBy)|9 3 8|=1(000)
8 4 8
lies on the plane 2x + 4y + 3z = 5, then 6a + 9B + 7y is equal to
5 11
ihy = 2) -1 3) 11 4) —
Whaer (2) 3) (4) 5
NTA. (3)
RESO. (3)
2 10 8
Sol. (aBy)|9 3 8|=(000)
8 4 8
20+2+8y=0 el
100 +3B +4y=0 (2)
8o+ 8 +8y=0 3)
from (1) & (3) by cross multiplication
a B_ v
—===—=Kk =k, B =6k, y=-7k
gy o Gt R e

Point P (a, B, y) lie onthe plane 2x + 4y + 3z2=5=20 + 4B + 3y =5
=2k +24k -21k =5
=k=1

Hence 6o + 9B + 7y =6k + 54k — 49k = 11k = 11
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78. Let P be the plane, passing through the point (1, — 1, — 5) and perpendicular to the line joining the points
(4,1, —3) and (2,4, 3). Then the distance of P from the point (3, — 2, 2) is

(1)6 (2) 4 ()3 47
NTA. (3)
RESO. (3)
Sol.
(2,4,8)
(4,1,-3

s
/2

-5)
D’r of Plane Normal : 2, -3, -6
Equation of Plane : 2 (x-1) -3 (j+ 1) -6 (z+5) =0
2x—3y—-6z—-35=0

Hence 1 distance of plane from (3, -2, 2)

12—
1 distance = 6+6 35 =5

V22 +(-3)2 +(-6)°

79. Let A= +21+3k, b=i —j+2k and C=5i —3j+3k, be there(three) vector. If I is a vector such that,

Fxb=cxb and ra=0, then 25|F|2 is equal to

(1) 560 (2) 339 (3) 449 (4) 336
NTA. (2)
RESO. (2)
> > o
Sol. Given rxb=cxb

—

— - -
= rxb-cxb =0

(7-8}820

r=o-Sb-(6-3j+aK)- 2 [1-]+2K)
5r=17i-7j-k

25| P 2= (17)% +(=7)% + (-1)2 =289+ 49+1=339
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80.

NTA.
RESO.
Sol.

81.

NTA.
RESO.

Sol.

X+2 y-3 z+4
2 3 8

Let the plane P : 8x + auy + a2z + 12 = 0 be parallel to the line L: . If the intercept

of P on the y-axis is 1, then the distance between P and L is

M 2 ®) @) L (4) V14

7 14 2
(4)
(4)

Masrral

A I:_l};l 3.! _‘LI

L:X+2 _y-3 z+4

2 3 5

PoiBs+ayeae2+12=10

Normal L. L =8 x2 +3a1 +502=0 (1)
For Y intercept of plane put x = z = 0 in equation of plane

= y= £:1 =>aa=-12
Oy

Put a1 in equation (1) we get a2 = 4
Hence equation of plane P : 2x -3y +z+ 3 =0

|2(‘2)‘3(3)‘4+3|=Jﬁ
VP +(ap (7|

Let A= |_ai”jJ- a; € Z ~ [0, 4],1<i,j<2. The number of matrices A such that the sum of all entries is a

Now distance of point A (-2, 3, —4) from the plane P is =

prime number p € (2, 13) is

(196)

(204)
iy A

Let A= ai, a2, az1,az €{0,1, 2, 3, 4}
doy Agp

Now ai1 + ai2 + az3 + az2 = prime number p=3,5, 7, 11
= (X0 + X! + X2 + X3 + x4)*

4
- (1"‘5} = (1 = x5)* (1 —x)

1-x

(40r1 (_ Xs)ﬁ )( 4+r2—1Cr2 NG )

4 Cr1 3+ro Crg (_ 1)r1 (X)5r1 +ro
5r1 + I’2 — 3,5,7,1 1

when5ri+r2=3 =r=0,r=3
when 5r14r2=5=r1=0,re=5o0or ri=1,r=0

when5b5ri4r2=7=r1=1,re=2 or ri1=0,re=7
whenbri+re=11=r1=0,re=11 orri=1,re=6o0rri=2,r2=1
sum of all coefficient = 4Co x 6C3 + 4Co 8Cs — 4C13Co + *Co 1°C7 — 4C1 5C2 + *Co *C11 —*C1%Ce + *C2*C+

=204
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82. Let & b, C be three vectors such that lal = +/31, 4lb| = |G| = 2 and 2(axb) = 3(Gxa). If the angle

2
- - 2 axec
between b and ¢ is —n, then ;{Lf is equal to
3 ab
NTA. (3)
RESO. (3)
Sol. Given|a|= +/31,4|b|=|¢| =2
2(a xb)=3(¢xa) b"¢=2w3
3(¢xa)+2(b xa)=0
(3C x2b)x a =0

Squaring both sides
9ICIP+4lb2+12(b.C)=22af

1
36 +1+12x 5 x2 (cos (21/3)) = A2 (31)

A2 =1
A=t1
3C +2b =+a ........ (1)
Dot with b =3(b.¢)+2 (b.b)=+ a.b
= 1
a b=i[—32+5j:i(—1)
(3a.b)2=1
3(Cxa)=2(axb)
Lo 4 . -
2_ _~ (axb)?
(cxa) 5 (axb)
4 . - .
ey 21p2-(a.b)2
9[IaII l>-(a.b)?]
_ 4181
_9[4 v
_4.27 4
9 4

9
4x 5
83. The coefficient of x-¢, in the expansion of [?+2—zj ,is
X

NTA. (5040.00)
Reso. (5040.00)

r 9—r
Sol.  Tur—®C [ | [2] _eg, 2% os
2X2 5 59—2I’

for coefficientof x® =9—-3r= -6=>r=5

9 3 .8.7.

°Cs.2° _ 9875 o o
51 4.3.2.1

coff. of x® =

= 5040
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84. Let A be the event that the absolute difference between two randomly choosen real numbers in the

11
sample space [0, 60] is less than or equal to a. If P(A) = —, then a is equal to

36
NTA. (10)
Reso. (10)
Sol. Xx—y|l<a=>-a<x—-y<a
= Xx—y<a andx-y>-a o050 - (Go_a;o) i
(0ACDEG) \\\\\
ar(OACDEG 02)G
P(a) - 20D x\\\
_ ar(OBDF)-ar(ABC) - ar(EFG) 0  Ble0.0)
- ar(OBDF) @0
iy 11 (60)? —%(60—&1)2 —%(60—&1)2

36 3600
- 1100 = 3600 — (60 — a)>

= (60 —a)?2 = 2500 = 60 —a =50
= a=10
5 9
Y | X2 4| . |
85. If the constant term in the binomial expansion of o 7 is —84 and the coefficient of x-3' is 2*B where
B < 0is an odd number, then |a? — B| is equal to
NTA. (98)
Reso. ()
5\ 45 5
x2 -4y 2
Sol. General Term 1,44 ZQCr ? (—(j = (— 1)r Ebrx 2 2 939
o
45
for constant term 45 — 5r —2Ir = 0 = r=
5+2

and coefficient of constant term = (—1)r Sbr 289=-84 =—=r=3
=1=5
45 5r
Now coefficient of x3 = x-15 = ?—E—lh -15 =r=5 whenl=5
Now coefficient of x-15= (—1)5 °Cs 26 = —63 (27)
Hence =7, =-63, |=5
Hence |ol—B| = 98
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86.
NTA.
Reso.
Sol.

87.

NTA.
Reso.
Sol.

Let the area of the region {(x,y): [2x — 1| <y < |x2 — x|, 0 < x < 1} be A. Then (6A + 11)2is equal to .

(125)
(125)
y > |2x — 1|

J <t

y < [x2—x|

0 3-15 1/2 51 4
2 2

1
Both curve are symmetric about X = > Hence

3-V5 3 345
= 2
2
on solving 6A + =55

(6A +11)2= 125

Let A be a n x n matrix such that |A| = 2. If the determinant of the matrix

Adj (2. Adj (2 A-")) is 284, then nisequalto
(5)
(5)
Given |A| =2
Hence Adj (2. Adj (2 A")) = |2. Adj (2 A-1)|T
= (2" | Adj (2 A7)|)™
= (2" [2 A7)

= 2n(n-1) ((2n |A—1|) (n—1))(n—1)
= 2n(n-1) ((2(n—1)) (n—1))(n—1)

on(n-1+(n-1° _ g

=n=5

|A_1| = =
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88. The sum 12—-2.32 +3.52-4.72 +5.92— .. ... +15.292is .
NTA. (6952)

Reso. (6952)

Sol. 12-2324+352-4.72+ ... +15.292 =

(2r +1) (4r +1)? - 2r(4r —1)?

1+

14 Y 2r(16r +(4r +1f

5

r=1

1+ 4827:r2 +82r+21
r=1

7x8x15 7x8
+8x +
6 2

1+56x120+56 x4 +7
8 + 56 x 124 = 6944 + 8 = 6952

1+ 48x 7

89. If 2r+1Pny :27-1Pn = 11 : 21, then n® + n + 15 is equal to :
NTA. (45.00)
Reso. (45.00)

(%E)ﬂ 11

(en—1) " 24

(n-1)

@n+1)@n) 11
M+2)n+1)n 21

Sol.

=422n+1)=11(n+1) (n+2)
=11n2-51n-20=0

= (-5 (11n+4)=0
=n=5

=n+n+15=45
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90. Let S be the set of all a € N such that the area of the triangle formed by the tangent at the point P(b, c),

b, ¢ € N, on the parabola y? = 2ax and the lines x = b, y = 0 is 16 unit?, then > a is equal to
aeS

NTA. (146.00)
Reso. (146.00)
Sol.

B(-b, 0)

Tangent at P (b, c) willbe => ax—-cy +ab =0
it meets x -axis at (b, 0)

1
Area of triangle (PAB) = > (2b) (c) =16 = bc=16

= (b,C) = (11 16)1 (25 8)’ (4’ 4)’ (8’ 2)’ (16! 1)
Now (b,c) lie on parabola hence satisfy it

3
c2=2ab=c?=2a[ 18] =a="
c 32
when possible value of cisc =4, 8,16 = a =2, 16, 128
>a=2+16+128 =146

aeS
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