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FINAL JEE-MAIN EXAMINATION - JANUARY, 2023

(Held On Monday 30t January, 2023)

TIME:9:00 AM to 12: 00 NOON

SECTION-A
m

61. Let A:(
p

gj,d:|A|¢O |A—d(AdjA)|=0
. Then

(1) (1+d)2 :(m+q)2

(2) 1+d? :(m+q)2

3) (1+d)’ =m?+q°

@) 1+d*=m*+q°
Official Ans. by NTA (1)
Ans. (1)

m n
Sol. A{ } |A—-d(adjA)|=0

p q
d

= | |
:‘m—qd n(l1+d) 0o

p(l1+d) q-md
= (m-qd)(q—md)-np(l +d)*=0
= mq-m’d-q’d+mqd*—np(1 +d)*=0
= (mq-np)+d*(mq—np)—d(m?+qg>+2np)=0
= d+d&-d(m+qP-2d)=0
= 1+d=m+q)P-2d
= (1+dP=(m+qy

Option (1) is correct.

62. The line /; passes through the point (2,6,2) and is
perpendicular to the plane 2x + y — 2z = 10. Then
the shortest distance between the line 1; and the

X+l y+4 z .

line =—1S:
-3 2
19
7y ==
(nH7 (2 3
19
(3) 3 ®9

Official Ans. by NTA (4)
Ans. (4)

Sol. Line [, is given by

Xx=2 y-6 z-2
Y21 2
Given,

x+1 y+4 z
Ty 32

Bt
Shortest distance = AB—MN‘
AB=31+10j+2k
i j k
MN=2 1 -2/=-4i-8j-8k
2 3 2
MN =+16+64+64 =12
Shortest distance = W‘ -9

o Option (4) is correct.

63. If an unbiased die, marked with -2, -1, 0, 1, 2, 3
on its faces, is through five times, then the
probability that the product of the outcomes is
positive, is :

881

) 2592

521
2) ——
@) 2502
440

©) 2592

27
4) —
@ 288
Official Ans. by NTA (2)
Ans. (2)
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Sol.

64.

Sol.

U

U

and

Either all outcomes are positive or any two are

negative.

AN W
N | —

Now, p = P (positive) =

= p (negative) —z—l
q=p (neg 6 3

Required probability

35 ()< )
2 3)\2 3 2
2
2592
Option (2) is correct.
Let the system of linear equations
X+y+kz=2
2X+3y—-z=1
3X+4y+2z=k
have infinitely many solutions. Then the system

(k+1)x+(2k-1)y=7
(2k+1)x+(k+5)y:lO has :

(1) infinitely many solutions
(2) unique solution satisfying x —y =1
(3) no solution
(4) unique solution satisfying x + y =1
Official Ans. by NTA (4)
Ans. (4)
1 1 k
2 3 -1|=0
2

1(10) - 1(7) +k(-1) -0
k=3
For k = 3, 2™ system is
4x + Sy=7
7x + 8y =10

(D)
..(2)
Clearly, they have a unique solution
2)-(1) = 3x+3y=3

=>x+ty=1

65.

Sol.

66.

Sol.

If tanl5°+ + 1 +tan195° =2a,
tan75° tanl105°
then the value of (a + lj 1S :
a
()4 (2) 4-243
(3)2 (@5—%45
Official Ans. by NTA (1)
Ans. (1)

Option (1)
tan15°=2—3

=cot75°=2-4/3
tan 75° \/_

=cot(105°)=—cot75°=+3-2

tan105° ( ) J_

tan195° =tan15° :2—«/5

22-B)=2a = a=2-3
a+l:4
a

Suppose f:R —(0,0) be a differentiable

function such that
5f (x+y)=f(x)-f(y),vx,yeR. If
5
f is equal to :
(1) 6875 (2) 6575
(3) 6825 (4) 6528
Official Ans. by NTA (3)
Ans. (3)
Option (3)

Sf(x+y) = f(x)- ()
5£(0) = f(0)’ = f(0)=5
5f(x+1) =1f(x)-f(1)
fix+1) (1)

fx) 5
() f2) f3) (fOY
ﬂm.ﬂD.ﬂD_(iSJ
320 (f(1))’
? - 3
5f(x+1)=20-f(x) = f(x+1)=4f(x)

= f(1)=20

5
D f(n)=5+54+54"+54"+54"+54°

n=0
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-2 Sol. Option (2)

67. Ifa, =—F————, thena +a+....+ axsis
4n° -16n+15 1S
equal to : Coefficient Of x'* in (ax3 +WJ
51 49
(1) 1 (2) 138 s s 1Y
50 52 T ="C(ax') bx”
3) 121 4) 147 r
45-3r—~ =15
Official Ans. by NTA (3)
Ans. (3) 30 = 10r
Sol. Option (3) 3
) r=9
If a, =—F thena; tax+ ........ ars ) s 61 0
4n° —16n+15 Coefficient of x> = "C, a° b~
25 _2 15
e ;an = Z 4n2 —16n+15 Coefficient of x5 in (ax”3 —%j
X
_ Z —2 r
4n* —6n—10n+15 T, ="C, (axm )‘5* (_LJ
5 bx
_z2n(2n—3)—5(2n—3) s_ T 15
-y —2
(2n-3)(2n-5) &:20
3
y L )
2n-3 2n-5 Y
1 1 Coefficient = 15C6 a’xb®
47 (33 2 af
= 5T
50 b” b
141 = ab’=1 = ab=1

68. If the coefficient of X in the expansion of oo .. .
p 69. If d,b,C are three non-zero vectors and Nis a unit

15

. vector  perpendicular to €  such that
i

ax® +— | is equal to the coefficient of x'° in
bx3 d=ab-A,(a#0) and DbC=12, then
1 15 . -
I | : .
the expansion of [ax3 _F] , where a and b CX(aXb) is equal fo
X
(1) 15
are positive real numbers, then for each such 2)9
ordered pair (a, b) :
pair (2, b) (3) 12
I)a=b 2)ab=1
ey () )6
(3)a=3b (4)ab=3
Official Ans. by NTA (3)
Official Ans. by NTA (2)
Ans. (3)
Ans. (2)




#*\

CouegeDekho
Sol. L& d=oab-
b-c=12
a-¢c=a(b-¢)—i
a-¢=a(b-¢)
[¢x (@xb)| =|(&-b)a—(c-a)b|
=|@-b)a-a(b-o)b|
=|@-b)| [a - ab|
12
=12x1
=12
70. The number of points on the curve y = 54x° —
135x* — 70x* + 180x* +210x at which the normal
lines are parallel to x + 90y + 2 =0 is :
(H2 2)3
(3)4 0
Official Ans. by NTA (3)
Ans. (3)
Sol. Normal of line is parallel to line x + 90y + 2 =0
oL
Y90
dx 1 d
dy (x1y1) 90 dX x1y1)
Now,
? =270x* —540x” —210x> +360x +210 =90
X
=x=1,2, _—2, _—1
3 3
(4) normals
71. Let Yy=X+2,4y=3X+6 and 3y=4x+1 be

three lines to the circle

(x=h)’
(s

) 5(1+ JE)
(3)6

(4) 5V2

Official Ans. by NTA (1)
Ans. (1)

tangent

Jr(y—k)2 =r?. Then h + k is equal to :

Sol.

72.

Sol.

Lity=x+2, Ly:4y=3x+6, Ly:3y=4x+1
Bisector of lines L, & Ls

4x—3y+1_+(3x—4y+6j

5 5
(+) 4x-3y+1=3x—-4y+6
Xx+ty=5

Centre lies on Bisector of 4x —3y+1=0&
(0) 3x—4y+6=0

= h+k=5
Let the solution curve Yy = y(x) of the differential
dy 3x tan
equation &y A y =2X
dx
(1+x° )
x® —tan~* x° )
exp ———— Dpass through the origin. Then
(1+x)
y(1) is equal to :
d—r T—4
1) exp| —= 2) eXp| —=
= p(4J§j @ p(4J§j
1-7 4471
(3) exp| —= (4) ex
p(4J§j p[4J§j
Official Ans. by NTA (1)
Ans. (1)
3 X—tanx
dy (-3x’tan”' x {m}
| ean Y= 2¢
dx (I+x)
-3x°tan"' x°
LF.=¢ (207
F

Solution of differential equation

1,3 .3

tan” X*—X’ [x —tan 1x3] [tan (x7) x]
y-e ¥ =j2xe e Y
tan~! x* —x?
y-e VI =x4¢
Also it passes through origin
c=0
tan”' (1)-1
y)-e =1
L
4
y()-e ¥ =
4
y()-et? =1
4-n
y() = — =e*
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73.

Sol.

74.

Let a unit vector OP make angle &, 3, with the

positive directions of the co-ordinate axes OX, OY,
OZ respectively, where fe (0, %j OP is

perpendicular to the plane through points (1, 2, 3),
(2, 3, 4) and (1, 5, 7), then which one of the
following is true ?

(l)ae(%,ﬂj and }/e(%,ﬂj
@) ae(O,%j and ye(O,%j
3) ae(%,ﬂ'j and 76(0,%)
(4) ae(O,%j and ye(%,ﬂ]

Official Ans. by NTA (1)
Ans. (1)
Equation of plane :-
x=1 y-2 z-3

1 1
0 3 4

=0

= [x—1]-4[y-2]+3[z-3] =0
= x—4y+3z=2
D.R’s of normal of plane <1, —4, 3>

1 4 3
D.C’s of + , F ,
< V267 26 \/%>
cosBz%
cosoc—_—1 E<0L<7'c
V26 2
cos - T <7
Y \/% 5 Y
Ans. : (1)

If [t denotes the greatest integer <1, then the value

_ 22 3
of 3(e-1) J w26 % gy s -

€ 1
(el—e 2)eb—e
(B)e'—1 @) et —1
Official Ans. by NTA (2)
Ans. (2)

75.

Sol.

2 1,
J‘Xze[XJ ldx
1
xX*=t
3x2dx =dt
8
[l
—|et'dt
5!
e [2 3 8
=—{Iedt+jezdt+ ........ +Ie7dt}
1 2 7
=—(e+e’ +... +e)
2 2 (7
—(l+e+.... +ef)=1S (o)
3 (e-1)
2 7
3(e I)J. er[x]+[x3]dXZ_(e 1) c (e 1)
€ 3 (e-1)
=e(e’-1)
=e'—e
Ans. : (2)
If P(h,k) be point on the parabola x = 4y?, which is

nearest to the point Q(0,33), then the distance of P
from the directrix of the parabola y* =4(x+y) is

equal to :
(12 (2)4
(3)8 46
Official Ans. by NTA (4)
Ans. (4)
Equation of normal
y = —tx + 2at + at?
y= —tx+£t+Lt3
16
It passes through (0, 33)
t t
3B3=—4+—
8 16
t*+2t-528=0
(t—8) (2 +8t+66)=0
t=38

1 1
P(at?, 2at) =| —x 64, 2x—x8 |=(4, 1
( ) (16 16 ] D

Parabola :

Yy’ =4(x+y)

= y2 —4y =4x

= (y—-2)’ =4(x+1)
Equation of directix :-
x+1=-1

x==2

Distance of point = 6
Ans. : (4)
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76.

Sol.

A straight line cuts off the intercepts OA=a and
OB =D on the positive directions of x—axis and y—
axis respectively. If the perpendicular from origin

O to this line makes an angle of % with positive
direction of y—axis and the area of AOAB is
%\/5, then a’ —b? is equal to:

392

(1= (2) 196
@)%? (4) 98
Official Ans. by NTA (1)

Ans. (1)

/\y

b n/G',«
-,\\'71:/3 A
o) a

Equation of straight line : Xy % =1
a

Or xcos£+ sinE—
3 Y 3 P

J

—_— =
2 2 P
1+l:1
3p 2p
. 2p
Comparing both : a=2p,b= ﬁ
NowareaofAOAB:%-ab:%.\/g
1 2p 98
—dp-—=="—.43
RN NE)
p> =49
2 12 , 4p* 2.,
a-—b =4p" ——==4
Pmmy =3
_8 49392
3 3

77.

Sol.

78.

Sol.

p

= o4 A

The of x30 in

(1+ x)5°° +x(1+ x)499 +x%(1+ x)498 Fo+ X s

coefficient
(1) *'Cyp (2) Cyyy
(3) 5OOC?:OO (4) 5(MCZOO

Official Ans. by NTA (4)
Ans. (4)

(1+x)500 +x(1 +x)499 +x? (1 +X

501
X
=(1+X)soo 1_(1+Xj

498
J g x™

501 501

=(1+x) -X

501

Coefficient of x™' in (1 +x)501 —x7 is given by

501C301 = 501C200
Among the statements:
(s1)  ((pva)=r)e(p=r)

(52) ((pva)=r)e((P=r)v(a=T))
(1) Only (S1) is a tautology

(2) Neither (S1) nor (S2) is a tautology

(3) Only (S2) is a tautology

(4) Both (S1) and (S2) are tautologies
Official Ans. by NTA (2)

Ans. (2)
S, E((pvq):r)c(p:r)

q r pva (pva)=r p=r ((pvq):»r)@(pﬂr)
T T T T T T
T F T F F T
T T T T T
T T T T T
F F T F F T
T F T F T T
F F T T T T
F F F T T T
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S,=(pvq)=>re ((p — r) v(g= r)) 80. If the solution of  the equation
p a4 1 (pvg)=r p=r g=r (p=rv(g=r1)) S2 log,,., cotx+4logsinxtanx=1,xe(o,gj, is
T T T T T T T T
T T F F F F T T sin”t [LZ\/B] , where o, B are integers, then
T F T T T T T T
o+p is equal to:
F T T T T T T T
T F F F T T T F ()3
25
F T F F F F T F 3)6
F F T T T T T T 4) 4
F F F T T T T T Official Ans. by NTA (4)
S2 — not a tautology Ans. (4)

79. The minimum number of elements that must be | Sol

added to the relation R = {(a,b),(b,c)} on the set
log,,, cOtx+4log,, tanx =1

so that it becomes symmetric and . .
@b 4 Incosx—lnsmx+4Insmx—lncosx_

transitive is: = In cos x NSy 1
g;: Ei;; = (Insin x)2—4(lnsin x)(lncosx)+4(|ncosx)2 =1
Official Ans. by NTA (2) = Insinx =2Incosx
Ans. @) :>sin2x+sinx—1:0:>sinx:_1J”/g
Sol. For Symmetric (a,b),(b,c)eR 2

La+f=4

b,a),(c,b)eR !
= (b.a).(c.b)< Correct option (4)

For Transitive (a,b),(b,c)eR

=(a,c)eR
N SECTION-B
ow
. 81. Let S= {1, 2,3,4,5,6} . Then the number of one—

1. Symmetric

one functions f:S—>P(S), where P(S) denote
(a, C) eR= (C, a) eR the power set of S, such that f(n)cf(m) where

.. n<m is

2. Transitive -

Official Ans. by NTA (3240)
~.(a,b),(b,a)eR Ans. (3240)

Sol. Let S={1,2,3,4,5,6}, then the number of one-one

= (a,a)eR & (b,c),(c,b)eR functions, f:S—P(S), where P(S) denotes the

power set of S, such that f(n)<f(m) where n<m is

=(b,b) & (c,c)eR n(S)=6

(4.{1),-{6}, (1.2}
(gh@(&@(&c%@ﬁ) } P“)‘{ 5ﬁym4Laa4a@}
.(a,a),(b,b),(c,c)

Number of elements to be added =7

.. Elements to be added

— 64 elements
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case — 1
f(6)=Si.e. 1 option,
f (5) = any 5 element subset A of S i.e. 6 options,
f (4) = any 4 element subset B of A i.e. 5 options,
f (3) = any 3 element subset C of B i.e. 4 options,
f (2) = any 2 element subset D of C i.e. 3 options,
f(1)=any 1 element subset E of D or empty subset i.c. 3
options,
Total functions = 1080
Case —2
f (6) = any 5 element subset A of S i.e. 6 options,
f (5) = any 4 element subset B of A i.e. 5 options,
f” (4) = any 3 element subset C of B i.e. 4 options,
f (3) = any 2 element subset D of C i.e. 3 options,
f (2) = any 1 element subset E of D i.e. 2 options,
f (1) = empty subset i.e. 1 option
Total functions = 720
Case -3
f(6)=S
f(5) = any 4 element subset A of” Si.e. 15 options,
f(4) = any 3 element subset B of A i.e. 4 options,
f(3) = any 2 element subset C of B i.e. 3 options,
f(2) = any 1 element subset D of C i.e. 2 options,
f(1) = empty subset i.e. 1 option
Total functions = 360
Case — 4
f(6)=S
f(5) = any 5 element subset A of S i.e. 6 options,
f(4) = any 3 element subset B of A i.e. 10 options,
f(3) = any 2 element subset C of B i.e. 3 options,
f(2) = any 1 element subset D of C i.e. 2 options,
f(1) = empty subset i.e. 1 option
Total functions = 360
Case — 5
f(6)=S
f(5) = any 5 element subset A of S i.e. 6 options,
f(4) = any 4 element subset B of A i.e. 5 options,
f(3) = any 2 element subset C of B i.e. 6 options,
f(2) = any 1 element subset D of C i.e. 2 options,
f(1) = empty subset i.e. 1 option
Total functions = 360
Case — 6
f(6)=S
f(5) = any 5 element subset A of S i.e. 6 options,
f(4) = any 4 element subset B of A i.e. 5 options,
f(3) = any 3 element subset C of B i.e. 4 options,
f(2) = any 1 element subset D of C i.e. 3 options,
f(1) = empty subset i.e. 1 option
Total functions = 360

". Number of such functions = 3240

82. Let o be the area of the larger region bounded by
the curve y* =8X and the lines y=x and x=2,

which lies in the first quadrant. Then the value of

3o is equal to

Official Ans. by NTA (22)

Ans. (22)
Sol.
(8. Slgzyii
(2,4) y =8
P
Q2,2
A R(2,0) AR, O)
\
X=2
y=Xx
& y*=
Solving it
=8x
x=0,8
y=0,8

x = 2 will intersect occur at

=16 = y=14

Area of shaded

= [}(VBx- x)dx_J' (22 x ~x)ax
eyl

(4J_ 2o _ 32J_{igzlzwz_2j

_%_32_E 2_112_90:£:A
3 3 3 3
L3A=22
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83. If A, <A, are two values of A such that the angle

between the planes P, : f(3; ~5j+ k) =7 and

26

P, :’r'-(?ﬁ+j—3k):9 is sin™ (TJ, then the
square of the length of perpendicular from the
point (38%,101,,2) to the plane P, is )

Official Ans. by NTA (315)
Ans. (315)

Sol. P =F-(3i-5j+k)=7

Pzzf-(xi+3—3k)=9
6=sin{¥}

2.6

=sinf=——
5

cosezl'
5

T-T
cos0=——
5|5

(3 K)(Ai+j-3K)

5 A2 +10

1_
5

30 -8

35 -A2+10

0% + 64 — 48\

Square :i:—
5 35(2+10)

=190 1201 +125=0

= 1902 =950 — 250 +125=0

:x=5,2
19

p! 26

1

Perpendicular distance of point

(38%,,10%,,2)=(50,50,2) from plane P

[3x50-5x50+2-7] 105

35 V&

105x105
Square =

=315

1+iz
Tz Then 12

2(1—z)+; T

84. Let z=1+1 and z =

arg(z, ) is equal to

Official Ans. by NTA (9)

Ans. (9)

Sol. z=1+1

1+iz
Zl:

Z(l—z)+i

1+i(1-1)

(1=i)(1-1-i)+ 1

1+1

le

1+i-i?

(1=)(=0)+ )

O 2+1 4421
CS3i-1 -3i-d
2

—(4+2i)(3i-1)

oG-y

3
Arg(zl)zf

12 12 3m
J.— = —_— —:9
T arg(zl) yis * 4
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X 3
8s. Iim4—§ Gt—dt is equal to
0 X e U +1
Official Ans. by NTA (12)
Ans. (12)
X .3
| Lt
CoTt+1 0
Sol. 4811m°—4 (—J
x—0 X 0
Applying L’ Hospitals Rule
3
481im > x
-0x” +1 4x
=12
86. The mean and variance of 7 observations are 8 and
16 respectively. If one observation 14 is omitted a
and b are respectively mean and variance of
remaining 6 observation, then a+3b—-5 is equal
to .
Official Ans. by NTA (37)
Ans. (37)
Sol. X, +X2-’|7-....+X7 _g

X, +X, +X5.... + X4 +14 _

8
7
=X, +X, +o.+ X, =42
L X + X5+ X 222723
6 6
2
2 g2 -16
Txi’ =560

=X} +X5 +...+ X, =364

b X X3 e+ XL o
6
:ﬁ_49
6
b="0
6

a+3b—5:7+3x?—5

37

87.

Sol.

88.

If the equation of the plane passing through the
point (11,2) and perpendicular to the line
X—-3y+2z-1=04x-y+z is Ax+By+Cz=1,
then 140(C—-B+A) isequalto .

Official Ans. by NTA (15)

Ans. (15)
x—=3y+2z-1=0

4x-y+z=0
i j ok
n, xn, = -3 2
4 —
=—f+7j+11k

Dr® of normal to the plane is —1, 7, 11
Equation of plane :
~1(x=1)+7(y—1)+11(z-2)=0

—Xx+7y+11z=28

-1 7y 1lz
Ax+By+Cz=1
140(C—B+A):140[£—l—ij
28 28 28
=140><i:15
28
= n*((2n)1)+(2n-1)(n!
Let Zn ((2n)9)+(2n )(n)zae+—+c,
= (n1)((2n)Y) e
where a,b,ceZ and ezim Then a2 —b+c is
n=0 1=
equal to

Official Ans. by NTA (26)
Ans. (26)

10
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Sol.

89.

=1 © 1 1
+Z(n—1)! +n2'(2n—1)! _nzz;' (2n)!

el
=e+3e+e+—-je——|—-=|e+—
2 e) 2 e

=5e—1
e

sa’—b+c=26

Number of 4-digit numbers (the repetition of digits
is allowed) which are made using the digits 1, 2, 3
and 5, and are divisible by 15, is equal to

Official Ans. by NTA (21)

Ans. (21)

Sol.  For number to be divisible by 15, last

digit should be 5 and sum of digits must be
divisible by 3.

Possible combinations are

ENENERER

Numbers =3
(2]2]3]5]
Numbers =3
ENENRNEDN
Numbers =3

RN EREN
Numbers =3

EAEREREN
Numbers = 6

ENENENER

Numbers = 3

Total Numbers =21

90.

_3x+2
2x+3’

For n>2, define f" (x)="f'0f""(x).

Let f!(x)

If £°(x) = Z))((iz,gcd(a,b):l, then a+b is equal

to
Official Ans. by NTA (3125)

Ans. (3125)

fl()()_3x+2

2x+3
= f?(x)

13x+12

12x +13

- fS(X): 63X+ 62
62Xx+63

f5()()_1563x+1562

 1562x +1563
a+b=3125

11



