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SECTION - A

Question ID : 444792604

1.

Ans.

Sol.

LetP=[p,] andQ = [q,] be two square matrices of order 3 such that q; = Z(HH)pij and det(Q) =2'°. Then
the value of det(adj(adj P)) is :

(D16 (2)124 (3)81 (4)32
Official answer NTA (1)

P Pz Pis
P=|py Pn Pxn

P31 Ps Pss

2py, 2 Piz 2’ Pis
Q = 22p21 23p22 24p23
2° Px 24p32 25p32

QI =2"|P|
210 =278
[P =

ladj (adj P)| = [P|*=2¢= 16

Question ID : 444792618

0 0 1
2. Let f(x)= Iﬂdx x>0,limf(x)=0 and rm=L 1t 4=| L rFa) 1| and
1+X +2x ) 4 4
o 4 1
B =adj(adj A) be such that |B| =81, then o’ is equal to :
(12 )1 (3)3 (4)4
Ans. Official answer NTA (4)
7x" +9x°
f(x)= —d
Sol. I 1+X +2x )
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—dt 1
—=-+¢
t t
9
X
f(x)z———+C
(x) 1+ x% +2x°

limf(x)=0 ¢=0

x—0

9

X
fx)= 1+x* +2x°
f(1)=1

B =adj (adjA)
B|=|A[*

81=|A*

|A| =43
1—a?f(1)=4+3

1 —o?=43

o =4

Question ID : 444792606

1 4 1 1 4 4
3. —+- |t Tt oxot =
37 3 3 7 7

7 6 5 4
(D 1 (2) 3 (3) 5 4) 3

Ans. Official answer NTA (3)

1A, (L4 4
SOl. 3 7 32 3 7 72

(a+b)+(a2+ab+b2)+(a3+a2b+ab2+b3)+...oo

33 377

1 1 4 1 4 4 L :
+ —+—2><7+—><—+— +... upto infinite terms, is equal to :
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(a2 —b2)+(a3 —b3)+(a4—b4)+...+oo

a—b
a’ b*
(l—aj_{l—bj
a—-b

a’(1-b)-b’(1-a)

(a—b)(1—a)1-b)
a+b—ab

l-a—b+ab

Question ID : 444792605

4. Leta,a,a,a, beanAP. of four terms such that each term of the A.P. and its common difference / are

integers. Ifa +a +a ,+a,=48anda a a a, + /" =361, then the largest term of the A P. is equal to :
(1)21 (2)23 (3) 24 (4)27
Ans. Official answer NTA (4)
Sol. a-3d+ta-d+a+d+a+3d=48
da =48
a=12
/=2d
(144 — 9d?) (144 —d?) + 16d* = 361
(144> — 1440 d2 + 25d* = 361
d*=25=d=45

Largest term =27
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Question ID : 444792612

5. Let the angles made with the positive x-axis by two straight lines drawn from the point P(2, 3) and meeting the

line x + y =6 at a distance \/g from the point P be 6, and 0,. Then the value of (0, +0 ) is :

3
nE T . nE
(3 @ < G5 *
Ans. Official answer NTA (3)
X+y=6
Sol. 2 A
3
P2, 3)
A Zi\/gcoseﬁi\/gsinG
3 3
X+ty=6

Si\/g(cos6+sin6): 6

sin6+cos6:i\/§

l+sin26:z
2

2tan6 1
l+tan’6 2

tanb,
tan’0—4tan6+1=0 <
tan6,

tanO, +tan0,
1-tan®, -tan®,

tan (6, +6,) =

6,+0, = tan () :%
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Question ID : 444792617

6. Consider the following three statements for the function f: (0, ) — R definde by f{(x) = [log_x| - [x—1|
(D) fis differentiable at all x > 0.
(I) fis increasing in (0, 1).
(IIT) f1s decreasing in (1, co) then :
(1) All(T), (I) and (I11) are TRUE (2) Only (I) is TRUE
(3) Only (IT) and (I1T) are TRUE (4) Only (I) and (II1) are TRUE
Ans. Official answer NTA (4)

Sol. f:(0,0) >R
f(x) =|Inx| — [x — 1|
-Inx+x-1 O0<x<l
f(x)=

Inx—x+1 x>1

1—l O<x <l

f(x)= | X

——1 x>1
X

£'(1')=£'(1")=0 Diffatall x>0
in x e(o,l)zf’(x):l—l

X
f(x) <0 = f(x) is decreasing

inxe(l,oo):>f'(x):l—l
X

f(x) <0 = f(x) is decreasing

Question ID : 444792601

7. If the domain of the function f(x) = sin™ [ﬁj ,18 (=00, ot JU[B, y]w[8,©)isequalto ot +B+y+0d
X —zZX—

isequalto:

(1)3 (2)5 (3)2 (4)4
Ans. Official answer NTA (4)
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Sol.  f(x)=sin"’ [

1
A<
x2-2x-2

2
x“—2x-1 >0
x?-2x-2

(x-143) (-

-
x2-2x-2

<1

1-2)

>0

(B

xe(—oo,l—\/g)

2
X°—2x -3 >0
x?-2x-2

(x-3)(x+

1-43)

U1V a2 juteBe) (1)

)

(1) (-

1—\/5)20

XE(—OO,—l]U(l—\/§,I+\/§)U[3,OO) ......... (2)

(@)

Xe(—oo,—l]u[l—\/i,l+\/§]u[3,oo)

oa=-1B=1-2,y=1++2,6=3

oa+B+y+0=4

Question ID : 444792608

Theletters of the word "UDAYPUR" are written in all possible ways with or without meaning and these words

8.
are arranged as in a dictionary. The rank of the word "UDAYPUR" is :
(1) 1581 (2) 1580 (3) 1578 (4) 1579
Ans. Official answer NTA (2)
Sol. ADPRUUY
!
A, =2
2!
!
Do =2
2!
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Question ID : 444792611

9. Let the image of parabola x* = 4y, inthe linex—y=1be(y +a)>=b(x—c), a,b,c € N. Thena +b + ¢ is equal

to:
(1)6 2
Ans. Official answer NTA (1)

Sol. x*=4y
P(2t, %)
x—-y=1

12

(3)4

x—2t y-tr —2(2t-t'-1)

image = 1

x=t'+1,y=2t-1

2
X—]:[y_—i_lj
2

v+ 1 =40 1)
a=1,b=4,¢c=1

atb+c=6

2

(48
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Question ID : 444792607

10. The largest value of n, for which 40" divides 60!, is :

(1) 13 (2) 11

Ans. Official answer NTA (4)

60! 60!

Sol. (4O)n - 23n .5n

(3) 12

E5(60!):{%}{@}+0:14

25

com-{21[3]]

60!
PEE =n=14

Question ID : 444792609

% + % + %0 +0=56
16 32

(4)14

11. Let X={x e N:1<x<19} and for somea, b € R, Y= {ax+ b : x € X}. If the mean and variance of the

elements of Y are 30 and 750, respectively, then the sum of all possible values of b is :

(1)20 (2) 60

Ans. Official answer NTA (2)
Sol. X {1,2,3,........ 19}

P+2%+...+19°

(3) 100

G, = —(10)* =30

: 19
y=ax+b

30 =10a+b ...

o, =a’c,
750 = a(30)
a’=25

(4) 80
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Question ID : 444792616

12. Let [t] denote the greatest integer less than or equal to t. If the function

b”sin [g{g(cosx +sin x) cosxD, x <0

sin x —lsin 2X
2

f(x)= - ,Xx>0
X
a ,x=0
is continuous at x = 0, then a*+ b*is equal to :
53 N 53 ol
Ok @) 33 45
Ans. Official answer NTA (3)
Sol.  for cont. atx=0
f(0)=f{0")=1(0")
. 2sinx-sin2x . ., . (®ml W .
a=lim ——————=1Iimb"sin| —| —(sinx +cosx)cosx
x—0" 2% x—07 212
3 3
Z(X - );j—(ZX - 8;}
a = lim 2 —Z = Tim b’ sin [Ej
x—0" 2xX x—0" 2
a= 1. b*
2
at+bi= i i3
4 2 4
Question ID : 444792603
13. The smallest positive integral value of a, for which all the roots of x* — ax* + 9 =0 are real and distinct, is equal
to:
(1o (2)3 (3)7 (4)4
Ans. Official answer NTA (3)
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Sol. x*—ax*+9=0
x*=t e [0, )

N/
~—

D>0
a*-36>0

a € (—0,-6)U(6,®©) ... (D)

j>O
2a

%>O:>a>0 ()

f(0)>0
ack

(DN 2)nG)
a € (6, o)

min="7

Question ID : 444792610

2 2
14.  Let the length of the latus rectum of an ellipse X_2 T Y_2 =1,(a > b), be30. Ifits eccentricity is the maximum
a~ b

value of the function f(t) = — % +2t—1t*, then (a®>+b?)isequal to:

(1) 496 (2) 256 (3)276 (4)516
Ans. Official answer NTA (1)
2b?
Sol. =30
a
b*=15a

-3
f(t)=—+2t-t
(t) 2
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HO:%—G—DZ

1

f(t =—=e¢
(D =

b?=a*1-¢?

b’*=a’ [I—Lj
16

15a=£a2
16

a=16
b2 =240
a’+ b’ =496

Question ID : 444792614

A

15. Leta= 2iA—j—12,B :iA+33—12 and ¢ = 2iA+3+312.Let Vv be the vector in the plane of the vectors @ and b,

. . | .
such that the length of'its projection on the vector ¢ is —. Then | v| isequal to :

J14
¥ NS
(1) —— (2)13 () — A7
2 2

Ans. Official answer NTA (3)
Ans. By Matrix (Bonus)

Resson : Data is insufficient to find v .
Sol.  Data insufficient
Question ID : 444792613
16. The sum of all values of o, for which the shortest distance between the lines x+1 =Y _12 _z- 4

o - —a

x_y-1l_z-1 is /2,18

o 2 20

(-6 (2)8 3)6 (4)-8
Ans. Official answer NTA (1)
Sol. r=(-12,4)+A(a,—1,-)

r=(0,L)+w(ca,2,20)

AB=1-]-3k
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~

Pk

Pxg=lo -1 -of|=-302)+3ak

o 2 2a

(i—j—312)-(—3a25+3a12)‘

S-D= . =2
’ ‘—3oczj+3ock ‘
30(2 -9, \/*
22 7% )
3ot +o’

(oc2 —30()2 = 2(oc4 +oc2)

ot =60 +90” = 20t + 20

ot +60°-T70% =0
ocz(oc2+6oc—7):O

a’(o+7)o—-1)=0

a=-71= Sum =-6

Question ID : 444792602

9
17.  Letfbe afunction such that 3f (x)+2f [%} =5x,x 20, where m = Z (i)*. Thenf{(5)—f(2)is equal to :
X

(-9

i=1

(2)36 (3) 18 (4)9

Ans. Official answer NTA (3)

Sol.  3f(x)+2f [ij = 5x
19x

m=1"+2>+---4+9’

m_q5
19

3f(x)+2f [Ej =5x

3£ (3)+2f(5) =15
3£(5)+2f(3) = 25

9><lO><l9:15><l9

}f(S) =9
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3£(2)+2f [%j =10
f£(2)=-9

3f[£j+2f(2) _B
2 2

f(5) - f(2) =18

Question ID : 444792620

18.  Lety=y(x)be adifferentiable function in the interval (0, o) such that y(1) =2, and ltim (

Ans.

Sol.

for each x> 0. Then 2y(2) is equal to :
(1) 12 (2)23 (3)27
Official answer NTA (2)

2 2
i LY —Xy®) .
t—x X—1

w2
i 2O Xy _
t—x -1
x’y'(x) —2xy(x) =3
dy 2y 3

dx x x°

1
Lol oL
X
1 3
— = | —dx
Y x’ jx4
y -1
X
y(1)=2
c=3
y:—l+3X2
X

2y(2) = 2[—%“2} =23

(4) 18

X—1

t2y<x>—x2y<t)j s
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Question ID : 444792615

19.  Leta :2iA—53+512 and b :iA—j+312.If6 is avector such that 2(a x ¢) + 3(bx ¢) = 0 and (a-b)-¢=-97,
then |G xk [ isequal to :

(1)233 (2) 205 (3)218 (4)193
Ans. Official answer NTA (3)

Sol.  2(@x¢)+3(bx¢)=0
(2d+3b)xé=0
¢=2(2d +3b)
(a—-b)-¢=-97
A& —b)-(2d +3b) =-97
A{2ldf +d-b-3|bP}=-97
A(108+22-33)=-97
A=-1
¢=-2a-3b
¢=-71+137-19k

~

i g
Sxk=[-7 13 —19/=131+7)
0o 0 1

|Exk = 69+49=218
Question ID : 444792619

20.  Let f(o) denote the area of the region in the first quadrant bounded by x = 0, x = 1, y* = x and
y=|ox —5]— |1 —ox| + ax®. Then (f(0) + (1)) is equal to :
()9 (2)7 (3)12 (4)14

Ans. Official answer NTA (2)

Sol. x=0x=1y =x

£(0)=>a.=0
y=4
1 2 110
£(0) = 4—]0 Jxdx = 4—§(x”)0 =
f)=>a=1
MATRIX JEE ACADEMY
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4 y=4
0) |
x=1
y=4+x’
y=4+x
7 A v =x
0] |

£() = [ (4+x* —x Jix

3
f(l):(4x+x——gx3/2j
Bt

0

1 2 11
fF)=4+-—-2=—
@ 3.3 3

£(0)+£(1) = % =7

SECTION - B

Question ID : 444792623
21.  Let(h,k)lie onthe circle C : x*+y*=4 and the point (2h + 1, 3k +2) lie on an ellipse with eccentricity e. Then
the value of iz is equal to
e

Ans. Official answer NTA (9)
Sol. x*+y> =4
h*+k*=4 (1)
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x:2h+1:>h:XT_l

y:3k+2:>k:yT_2

fromeq. (1)

(x-D -2 _,
4 9

2 2
- -2
16 36
a’=b* (1-¢?)
16 = 36 (1-¢?)

Question ID : 444792624

22.

Ans.

Sol.

The number of elements in the set {x € [0, 180°]: tan(x + 100°) =tan (x + 50°) tan x tan(x — 50°) } is

Official answer NTA (4)
tan (x+100) =tan (x+50) tanx tan (x—50)

sin(x+1000)cos(x—500) B sin(x+50°)sinx

cos(x +lOO°)sin(x - 500) - cos(x + SOo)cosx
Apply C& D
sin (2x+50°) cos(SOo)

sin(150°)  -cos(2x+50°)

sin (4x+l 00 ): —COos (500 )
sin (4x+100° )= sin (— 40°)
4x+100=nn—(-1)" (40')

x=30",55",120",145
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Question ID : 444792621

23.  Letz=(1+i)(1+2i)(1+3i)...... (1 +ni), where i = V=1 . If |z]*= 44200, then n is equal to
Ans. Official answer NTA (5)

Sol. z=(1+)(1+2)(1+31).............. (1+ni)
lzZP=(1+1D)(1+4)A+9)A+16)............ (1+n?)
44200=(2) (5) (10) (17) (26)
n=>5

Question ID : 444792622

24, Let Sbeaset of 5 elements and P(S) denote the power set of S. Let E be an event of choosing an ordered pair

p
(A, B) from the set P(S) x P(S) such that A "B = Ifthe probability ofthe event E is Z—q ,wherep, q €N,

then p + q is equal to
Ans. Official answer NTA (15)
Sol. n(S)=5

n(P(S))=32

tota; cases =32 x 32

5
5 5.1 ~5
fav. cases =Z ¢, 27 =3

=0

35
Prob. —F
p=5,q=10
ptq=15

Question ID : 444792625
25. Iff(x) satisfies the relation f(x) =¢e™ + I; (y +xe” )f(y)dy ,thene + f{0) is equal to
Ans. Official answer NTA (2)
1

Sol. f(x)=e"+ IO (y +xe )f(y)dy

£(x)=e+xe* [ £(y)dy + [ yE(y)dy

0 0
f(x)=e¢"+Axe* +pu

A= £y)dy
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A= Ll (ey +Aye’ + u)dy

k:(ey +k(yey —ey)+uy);
A=(e+un)—-(1-2)
nw=1-e
f(0)=e"+0+1-¢
f(0)=2-e

f(0)+e=2
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