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Section A

61.  The equation e** + 8e3* + 13e?* —8e* + 1 =0,x € Rhas:
(1) four solutions two of which are negative
(2) two solutions and only one of them is negative
(3) two solutions and both are negative

(4) no solution
Sol. 3

e +8e¥* 4+ 13e*+ 13e*-8e*+1=0,x € R
LeteX=t>0 & x=Int
t+83+13t2-8t+1=0

Dividing by t2,

t2+8t+13—%+ti2=0

t2+ti2+8 (t—%]+13=0

Lett—%=u:>t2+ti2—2 u?

:>t2+i2=u2+2

u?+2+8u +13=0
u+3)(u+5=0

u=-3&u=-5
1o t-1o_s

t t
t2+3t—1=0 2+5t—1=0

N\ \ ./
AN AN

Rejected Rejected

v

O<a, <1 0<a, <1



62.

Sol.

63.

Sol.
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=>x=(ma<0 =X, =lna, <0

Among the relations
s={@b)}abeR-{0}2+>0}and T ={(ab):ab € R,a> — b € Z},

(1) neither S nor T is transitive (2) S is transitive but T is not
(3) T is symmetric but S is not (4) both S and T are symmetric
3

S= {(a,b)la,beR—{O},2+%>0} &
T={(a,b)|a,beR.a’ b’ e Z}

For S, 2+3>O :>3>—2
b b

Let (-1,2)e s[ —% > —2)

&(2,—1)&Es(.'.i1 not greater than —2)

So, S is not symmetric
For T,

If (a,b)eT=a’-b’eZ
=-(a’-b*)ez
=b’-a’eZ
=(b,a)eT

So, T is symmetric

X L _16+20\2
0\/x+oc— X 15

(1) 4 () 2v2 3)V2 4)2

, then a is equal to :

164242

Iz'([\/x+2—\/;dx T
NNty

I=‘([ -

=l J.X\/x+(x\/x+0cdx+jx3/2dx
a 0 0

dx
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[ =j0a(x+a—a)\/x+adx
172

=IOQ(X+“)3/2 —a:[(x+oc) dx

o 15

5/2
I:l[‘kx (\/5+1)+ga5/2]
5

- 2&: [2(\/5+1)+3}

_ 227 45]

15

16+20\/5:£a3/2[2\/§+5]

15 15
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i-1 .
64.  The complex number z = ————Fis equal to :
COS§+lSln—

(1) V2i (cos i—: — isin 5”) )V2 (cos % + isin %)

12
51 . . 5T b4 . T
(3)V2 (cosE + isin E) (4) cos — — isin—

3n m

_ Bl

Sm.
= \/Eegl

-2 [cos G—;J +isin G—’;D

65. Lety = y(x) be the solution of the differential equation (3y? — 5x2)y dx + 2x(x? — y?)dy =0
such that y(1) = 1. Then |(y(2))3 — 12y(2)| is equal to :

(1) 16v2 (2) 32v2 (3) 32 (4) 64
Sol. 2

(3y2 —5){2)ydx+2x(x2 —yz)dy= 0
2x(x2 —yz)dy = (SX2 —3y2)ydx

ﬂ_ (5x2—3y2)y
dx 2X(x2 —yz)

Lety =tx

g:t+xi

dx dx

t+X£=M
dx 2(1—t2)

dt [5—3t2—2+2t2]

2(1-¢)
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ot 3=t
“2l1-¢
1 3(1—t2)dt_ dx
EI -t _IX

len\3t—t3\=11n|x|+c
3 2

2Zn‘3t—t3‘ =31n|x|+6c

(3t—t

3)2
3y v
(-4

X X

=X\
2

(Byx*-y*) =x"

x=l=y=1

(3-1)" =1x,

r=4

(3yx2 -y’ )2 =4x’

Letx =2

(3y(2)x4—(y(2)3)2) —4(2)
Taking square root both the sides,
(v(2)) - 125 (2)]=2(2)""
=2(2)'V2=3242

. (WBx+1+V3x—1)0+(3x+1-V3x—1)° 3
66. lim = -
x—00 (x+Vx2-1) +(x—Vx2-1)

(1) does not exist (2) is equal to 27 (3) is equal to % (4)isequal to 9
Sol. 2

Bxrl+03x-1) +(PBx+1-Bx-1)
;

S e ()

Taking height power common
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(V+45) +(3 3]

(1+1)" +(1-1)°

(2‘2/65)6 (V) =27

(0,0,0)

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

(1) (0,6,3) (2) (0,4,4) (3)(2.24) 4) (3,0.4)

Sol. 4

n=(2,2,4)
Plane is

2x+ay+4z=4+a’>+16

=20+a’

2
A{2O+a ’O’OJ
2

2
B(0,20+a ’Oj
a
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—x~— 7 —144=2%x3?

(20 +a’ )3 =2%3%a

1

20+a’ = (4a)3 (12)

a = 2 satisfies above equation
So,2x +2y +4z=24
X+Y+2z=12

(A) (0, 6,3)

(B) (0,4, 4)

©) 2.24)

(D) (3,0.4)

68.  Let (a,b) c (0,2m) be the largest interval for which sin~!(sin8) — cos™1(sin8) > 0,6 € (0,2m),
holds. If ax? + Bx + sin"1(x? — 6x + 10) + cos 1 (x? —6x + 10) =0anda — f = b — a, then a
is equal to :

s V3 Y3 s
(D @ 5 (€) s @3
Sol. 3
x? —6x+10=(x-3) +1>1
So, x =3 is the only element in the Domain

So, ax’ +px +sin™’ (x2 —6X+10)+COS 'l(xz —6x+10) =0
T
90.+3+—=0
o+3p+ 5
Sin”' (sin©)—cos™ (sin6) > 0
sin™ (sin 9) - (g —sin™ (sin 9)) >0
2sin "l(sin 9) >§

i (sin0) > T
Sin (Sll’l )>4
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So, 66[2,3—75)
44
3n =

(1—[3—7—2—5 ...... (1)

& 9OL+3B=_71T

3a+p=—L . )
6
Adding (1) & (2)
Ao T _2m
2 6 6
T
o=-—
12

69.  Let the mean and standard deviation of marks of class A of 100 students be respectively 40 and a ( >
0 ), and the mean and standard deviation of marks of class B of n students be respectively 55 and 30
—a. If the mean and variance of the marks of the combined class of 100 + n studants are respectively
50 and 350 , then the sum of variances of classes A and B is :

(1) 650 (2) 450 (3) 900 (4) 500
Sol. 4

m, =40Sd, =a>0 n, =100
m, =55Sd; =30-an;=n

m,,; =50 Variance,,; =350 n,,; =100+n

A={Xp Xy} B={y,0sy,}

D (x,+y;)=50(100+n)
4000+ 55n = 5000 + 50n
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Using formula of standard deviation
5n=1000 n =200

o’ =M—(40)2 ‘ (30-a)’ M—(55)2

100 200
> x,7=100(1000+0:* )

>y =200((55)" +(30-a)’)
ss0- 2 ) ~(50)°

300
>x+ Xy =((50)" +350)300
160000 +1000.* +200(55)" +200(30—a.)’
(50)7300+350x300
1600+ 0> + 6050 +2 (30— )’ =7500+1050

o’ +1800—1200.+ 20> =900 = 0
30* —1200.+900 =0

o’ —400.+300=0
(a—10)(a—30)=0
a=10ora=30

ifoo=10 VarA =100 & VarB =400
Vara + Vas =500

70.  The absolute minimum value, of the function f(x) = |x? — x + 1| + [x? — x + 1], where [t] denotes
the greatest integer function, in the interval [—1,2], is:
1 3 5 3
(D 23 (€5 (G
Sol. 4

f(x) =‘X2—X+1‘+|:X2—X+l:|
xe[—l,Z] Here x’—-x+1>0,VxeR

1
Minimum value of x*> —x +1 occurs ata = E € [—1, 2]
. 1
So, Mmf(x) = f(Ej

3 13] 3
=——4|—|=—
4 [4} 4
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71.  Let H be the hyperbola, whose foci are (1 + V2, 0) and eccentricity is v/2. Then the length of its latus
rectum is

(1) % 2)2 (3)3 (4) %
Sol. 2

FF,=2ae=(1++2)-(1-v2) =242
ae=2
e=2

—a=1 =b=1 ('.‘e=\/§)
20 2(1)

LLR =—=—2=2
a 1

72. Let a4, a,, as, ... be an A.P. If a; = 3, the product a,a, is minimum and the sum of its first n terms is
zero, then n!- 4a,(,.2) is equal to :

(19 @ (3) = (4)24

Sol. 4
a, =3 a,a, minimum
a+6d=3

a(a+3d) > minimum

Sn=0 :%[nal+(n—1)d]=0
2a, +(n—-1)d=0 ....(1)
Let a(a+3d)is minimum

f(d) = (3-6d)(3-6d+3d)
f(d)=(3-6d)(3-3d)

27 9x3
2x18  2x9x2

=18d*-27d +9 is minimum at d =

g
4
So, d=i

4

a,+6d=3

o 1) ea-d -2

Putting a, =_73&d=% in (1)
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n-1=4

n=>5

ni— 4an(n+2)

n=>5so0 n!=5!=120

=3 3
& 35(7) =a;; =7+(34)(Zj

-3 51
=—4—

2 2
:ﬁ:

2
51-4(24) =24

24

73.  Ifapoint P(a, B, y) satisfying

2 10 8
(afy) (9 3 8) = (000)
8 4 8
lies on the plane 2x + 4y + 3z = 5, then 6a + 9f + 7y is equal to :
(H-1 @% (3)2 )11
Sol. 4
200+9B+8y=0 ... (1)
10a+3B+4y=0 ... 2)
8a+8B+8y=0 ... 3)
a+B+y=0
y=-0-
200+9B—-8a—8B=0
B=6a

y=—o—-6a=-7a

(OL, 6o,— 7OL) Satisfies the above system of equation
20+4(60)+3(-7a)=5

Sa=5

a=1

B=6



74. Let:a=1+

-

nd 7 - d = 0, then 25|#|? is equal to
(1) 560 (2) 449 (3) 339 (4) 336
Sol. 3

1(A+5)=2(A+3)+3(24+3)=0

5k+8=0:>k=_?8

25\?‘2 17+ 412 =339

75.  Let the plane P:8x + a1y + a,z + 12 = 0 be parallel to the line L: "ZLZ =23

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

(1) ﬁ (2>ﬁ 3= 4) V14
Sol. 4
y — intercept = —=1
al

o, =-12& n=(8,a,,a,)

7=(2,3,5)

n/=0 (. plane P & line L are parallel)
16+3a, +5a, =0

16-36+5a, =0

Sa, =20

o, =4
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3k,b =1—j+ 2k and @ = 51 — 3j + 3k be there vectors. If 7 is a vector such
a bd

21;—4. If the intercept
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8x—12y+4z+12=0

=2x-3y+z+3=0
(=2, 3, —4) is a point on the line L distance bet" the point (-2, 3, —4) and the plane P is :-
q- |-4-9-4+3]

14 _ 7
—— =14
Ji4

76.  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)s 2)4 3)7 (4)6

Sol. 1
Let A4, 1,-3) & B(2, 4, 3)
i=AB =(-2, 3, 6)
Plane P is :
=2 (x=1)+3(y+1)+6(z+5) =0
2x+2+3y+3+62+30=0
2x —3y—-6z=35
Distance of P from the point (3, -2, 2) is

16+6-12-35]

N2 +3 4 6

=5 Ans. (1)

<2

77.  The number of values of re {p, q, ~p, ~q} for which ((prq)=(rvq))r((pAr)=q) is a tautology, is:

()3 2)4 3)1 4)2
Sol. 4
(Pr@d=Cvahr(Prn)=q)
PArq=(rvq)
~Prqv(rva
~pv ~qv rvq
& (parr)=>q
~(pAT)Vvq
~pv~rvq
(~pv~qvrvqAa(~-pv~rvq)
=~pv~rvq
If r=p

~pv~pvq — Not tautology

If r=~p
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~pvpvq - tautology

If r=q

~pv~qvq — tautology
If r=~q

~pvqvq — Not tautology
Ans. 2 (D)

78.  The set of all values of a? for which the line x + y = 0 bisects two distinct chords drawn from a point
P (P;—a,lg—a) on the circle 2x? + 2y? — (1 + a)x — (1 —a)y = 0, is equal to :

(1) (0,4] (2) (4, ) (3) (2,12] (4) (8,)

4

o (5 (57
[l b))

l+a 1-
y—y1=m(Xx—xi) (Xl,y1)=( za, 2a]

Sol.

&x+y=0
— X—yI=mX — mx|

mx; —y1 = (1 + m)x

X = mx, -y, & y= y, - Inx,
1+m 1+m
N
2 Y _ 1
5x
2

_ (I+m)y, -2y, +2mx, _ 1
(I+m)x, - 2mx, + 2y, m

m(Y1 +2X1)_ Yi _ _l

-mx, + X, + 2y, m

m?(y1+2x1) — my1 = mxi — X1 — 2y1
m?(y1+2x1) — (y1 + X2)m + x; +2y1 =0
D>0

(y1+x1)? = 4(y1 + 2x1)(x2 + 2y1) > 0



79.

Sol.

80.
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X:14—a :1—a
Ty YT
xi+tyr=1
y1+2X1=—lia+l+a=i—3= 3-8
2 2 2
1+a 3 a 3+a
xi1t2y1=—+1-a==-+—-=
it 272 2
(350 (352
2 2
1-(9-a%)>0
a?-8>0
a’>38 — (8, )
Ans. 4

Ifp(x) = \/—l_fgx (4V2sint — 3¢’(t))dt,x > 0, then @’ G) is equal to :
X"y
8 4 8 4
O @ o= S @ =
1

Jx ¢ (x) = T(4\/Esint —3¢'(t))dt

Differentiating w.r.t. x,

ﬁwm VX4’ (x)= 442 sin x -3 ¢(x)

(Vx 43) °(x) + —— (x) = 4~/2 sin x
2Jx

, 1 _ 4\/Esinx
o'(x) + i3 o(x) Ty

Putx= (Ej
4

wax L
K ___ A2 T
o T i
¢(%) = \/4;:26: \/;8+6 Ans. 1

2
Let f:R — {2,6} — R be real valued function defined as f(x) =% . Then range of f'is
X7 —=08X+
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81.

Sol.
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(1) (=00, =) U (0,0) @) (~o0,—Z|u[1,00)
o (-] ) (- H o
4

oxT+2x+1

X 8x+12

X%y — 8xy + 12y = x>+ 2x + 1
xX2(y=1) - (8y*+2)x + 12y -1 =0
D>0

(8y+2)2 — 4(y=1)(12y — 1) > 0
A(4y+1)2 — 4(y=1)(12y = 1) 2 0
16y2 + 8y+1 — (12y2 — 13y+1) > 0
4y? +21y >0

21
4 +=—1=0
y[y 4}

[—oo,%} U [0, ) Ans. 4

Section B

LetA = [ai j], a;; €ZN[0,4],1 <i,j < 2. The number of matrices A such that the sum of all entries

is a prime number p € (2,13) is

204

A =ajj], aij € Z n [0, 4], so ajj = {0,1,2,3,4}

o
a, |,

ajg +aptaytan=">P where P is a prime number

ajp+taptagtan=3,5,711

(1+x+x2+x3+xH?

(1-x)*(1-x)*

(1 —4x3 +6x10—4x5 +x20) (1 +4C1 x +°Cox? +9C3x3 +7Cax’...)

_ 6x5x4

For3 °Cs =20.

For5 (-4)+3Cs=-4+56 =52.

For7 (-4)3Cz +1°C7 =—40+120 = 80.

For 11 '“Cy; + (—4) °Cs + 6(*C1) = 364 — 336 + 24 = 52
Total number of matrices = 204

ajg taptaxpntap =3



|
0 0 0 3 =X_4
31
|
0 0o 2 1 =i=l2
21
|
0 1 1 1 =i= 4
31
20
ajp taptaytaxn =5
|
0 0 1 4 =i=l2
21
|
0o o0 2 3 =X_1
2!
|
0 1 1 3 =4—;=12
|
0 1 2 2 =i=12
2!
|
1 1 1 2 =i=
31
52
ajp taptaytaxn =7
|
0 0O 3 4 =i=12
21
|
o 1 3 3 =X_1
2!
0 1 2 4 =41=24
|
o114 =2
31
|
0o 2 2 3 =X_p
31
|
1 1 2 3 =i=12
21
|
1 2 2 2 =i=
31
80
ann tapptaytap =11
|
0o 3 4 4 =2_p
21
|
12 4 4 =%_y
21

JEE MAIN
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13 3 4 =¥_p
Y
|

2 3 3 Mo
3!
|

2 3 3 3 =H_
3

52
total matrix is = 20 + 52 + 80 + 52 = 204.

82.  Let A be an X n matrix such that |A| = 2. If the determinant of the matrix
Adj(2 - Adj(2 A™)) - is 284, then n is equal to
Sol. 84
Al =2
|Adj (2 Adj(2A))| =28
2 Adj 2 At =28
(2" |Adj 2 AT+ =2%
(2n | 2n—1 Ad_] (A—I)Dn—l — 284
(2 x 1) Ad) (At =28
(2n x Qn(n-1) x |A—1 Dn—l = )84

n-1
(2n x Qn(n-1) » (l) )n—l =)8
2

(211+n2 —n—nﬂ)n—l — 284
(2nZ —n+l )n—l — 284
M -n+1)n+1)=84

5 9

83.  If the constant term in the binomial expansion of <x2_2 - %) is —84 and the coefficient of x 73! is

2%B, where § < 0 is an odd number, then |al — B| is equal to
Sol. 98

<52 4 o
[ 2 _7]
52\ r
4
Tr+1 :9Cr (Xz j (FJ

45-5r

=9C, [%)h ( _4)r x 2

For constant term

Ir
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=9Cr(%j'(—4y=-—84

9-r
=%{3 (—1) 22 = — 84

=9C; 29 221 (—1)" = — 84
=9C, 239 (1) = — 84
- [i=3

4551

/r=0

45-15

-30=0
15=3¢

For coefficient of x 13 is
45 — 5r

—-5r =-15

45 — 5r—10r=-30
75 = 15r

4
For coefficient of x 13 is °Cs (%) -4y

9x8x7x6 1w, ()
4x3x2x1 2

= 9x2x7x26 x (~1)

= 27(-63) =2
a=7,p=-63

lo 0 — B = [7(5)+63| = |35 + 63

| o ¢ —B|=98.

84.  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,
¢), b, c € N, on the parabola y? = 2ax and the lines x = b,y = 0 is 16 unit?, then Za is equal to

aes

Sol. 146
tangent at P(b, ¢) my? = 2ax is
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cy = a(x+b)

i

A}

2ba
c

area = =16

Lobx
2

- P(b, ¢) lies on y? = 2ax
C?=2ab
b*a’

C2

b'a’
2ab B
= bla =128

128

b

a can be 128, 16, 2 then
S=1{2, 16, 128}

3a=146

aes

= =64

= 64

= a=

85.  Let the area of the region {(x,y):|2x — 1| <y < |x? —x|,0 < x < 1} be A. Then (6 A+ 11)? is
equal to
Sol. 125

2x—1|<y< x* —x[,0<x <1
2x -~ <y< |x* x|,
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A

o
7
> \
- 1-2x
> x=x
0 1

N |

x—x*=1-2x

x*=3x+1=0

L _3%V9-4 3%5
2 2

x=3_\/g as0<x<%

Area= 2 l_jj[(x—xz)—(l—b()}dx

1/2

27x-9-(16x-6)
B 6
11x -3
= -X
6




86.
Sol.

6 12

e
6 12

:29+5\/§}

=2
12

=5\/§—11

6
(6A+11) =(5V5) =125

The coefficient of x
5040

4x 5 °
_X
5 2x°

General term is

-6 inth ion of (% 4+ 5 e
, in the expansion of (—+ =) , is

For coefficient of term x® 9—-r—2r=-6
15=3r

JEE MAIN
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N (5Y
Coefficient of term x°© 9Cs [—j [_J

_9x8x7x6
4x3x2x1
=9x2x7x5x8

= 5040

5x23

87.  Let A be the event that the absolute difference between two randomly choosen real numbers in the
sample space [0,60] is less than or equal to a . If P(A) = i, then a is equal to
Sol. 10

x-—y|<a—> —a<x-y & x-y<a

x,y € [0, 60]
—>Yy=Xxta
/
_ (0, 60) (60, 60)
e \ANAN
(60-a, 60) \ y=x-a
J A2
i;?// \\\::isé;b\//izxéo@
< Qi\\ (60,0)
(0,0) (a,0) \
X =60
2 1 , 1 y B 2‘
P(A) = Shaded area _ (60)" ~ _5(60 —a) + 5 (60 — a) |
Total area (60’
p(a) = (OO —(€0—a)
(60)
11_ 120a—a®
36 3600

1100 = 120a — a?

a2 —120a+1100=0
a>—110a—10a+1100=0
a(a—110)— 10(a—110)=0=
(a—10) (a—110)=0

Ans.

(- fora= 110, P(A) = 1)
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88. If 2*1p,_;: 2""1p = 11:21, thenn? + n + 15is equal to :
Sol. 45

otlp o 2071py =11 21
(2n+1)!>< m-nr _11

m+2) (@Cn-1) 21
Cn+1)2n) _ 11
(m+2)n+1n 21
22n+1) 11
m+2)n+1) 21

= 42(2n+1) = 11(n*+3n+2)

= 84n+42 = 11n’+33n+22

= 1In>-51n-20=0

= n=35

n?+n+15=25+5+15=45

89.  Letd,b,¢ be three vectors such that |@| = V31,4|b| = |¢] = 2 and 2(d X b) = 3(¢ X @). If the angle
. o2
between b and C is 2?”, then (‘;—}C) is equal to
Sol. 3
[a|=+31  4|b|=]|&|=2
2(axb)=3(cxd)

rg=2L

3
ax2b=3¢x4d=—14a x3¢
ax@2b+3¢)=25
a=L(Q2b+3¢

laP=2212b +3¢cP

af =2 (af5f + 5[+ 12[8]j|cos)

31=22(1+92) + 1255 cosz?n)

31=7»2(1+36—6><% % 2)

31=22(31)
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5x€=i(2l§+3€)x6

:iZ(BXE)
\axa\2:45x5\2:3

a-b=7l

S

90. Thesum1?—-2-3243:52-4-724+5-92—...415-29% s
Sol. 6952
12-232+352-472+592— ... +15.29°

S= 1529 — 1427+ ....+3.5° = 2.3+ 12
[ —_

m |

Nl

(n+1)(2n+1)? —n(2n-1)?
n(4n’+4n+1)+ 4n’+4n+1 — n(4n’>~4n+1)
=12n>+4n+1

=[Z 12n*+4n+1 forn=2,4,6, 8,10, 12, 14] + 1

Si = ilZ(Zk)z +4(2k) +1

k=1

7
= D [48k” + 8k +1]
k=1

—48Zk2+82k+21
k=1

_ 48(N®)15) | 8(7)(8)
2

$=[6952]

+7=6951
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