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Final JEE-Main Exam January, 2023/31-01-2023/Morning Session

FINAL JEE-MAIN EXAMINATION - JANUARY, 2023

(Held On Tuesday 31st January, 2023)

TIME:9:00 AM to 12 : 00 NOON

61.

Sol.

62.

SECTION-A
If the maximum distance of normal to the ellipse
XZ y2
T+_2= 1, b <2, from the origin is 1, then the

eccentricity of the ellipse is:

1 3
(D % () BN
! &
3) > 4) R

Official Ans. by NTA (2)
Ans. (2)
Equation of normal is
2x secO — by cosecd =4 — b’
4-b’
\/4se026 +b? cosec’0

Distance from (0, 0) =

Distance is maximum if

4sec’® + b* cosec’® is minimum
b

=tan’O=—
2

4-1

- =
J.b+2+b{b+2
2 b

1

B

=4-b*=b+2=b=1 >e=—r
For all z € C on the curve C; : | z | = 4, let the

1
locus of the point z+— be the curve C,. Then
z

(1) the curves C,; and C, intersect at 4 points
(2) the curves C, lies inside C,
(3) the curves C,; and C, intersect at 2 points
(4) the curves C, lies inside C,
Official Ans. by NTA (1)

Ans. (1)

Sol.

63.

Sol.

Let W=z-|-l=4eie +le'ie
z 4

:W=1—70059+i1—55in9
4 4

So locus of w is ellipse X >+ ~=1
)
4 4
Locus of z is circle x* + y* = 16
So intersect at 4 points
A wire of length 20 m is to be cut into two pieces.
A piece of length ¢, is bent to make a square of
area A, and the other piece of length ¢, is made
into a circle of area A,. If 2A; + 3A, is minimum
then (n?,): ¢, is equal to:
(1)6:1
2)3:1
3)1:6
4)4:1
Official Ans. by NTA (1)
Ans. (1)

f1+£2zzo:3ﬁ=—1

1

2 2
Y4 Y4
A =|-t| and A, =n| =
4 21

2 2
Let S=2A, +3A, =€—‘+3ﬁ
8 4=

§:03%+%.%:0
de 8 4 dr,

b 66wt
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64.

Sol.

65.

Final JEE-Main Exam January, 2023/31-01-2023/Morning Session

For the system of linear equations

X+ty+tz=6
ox + By +7z=3
x+2y+3z=14,

which of the following is NOT true ?

(1) If o = B =7, then the system has no solution

(2) If o = and a # 7 then the system has a unique
solution.

(3) There is a unique point (o, B) on the line
x + 2y + 18 = 0 for which the system has infinitely
many solutions

(4) For every point (o, ) # (7, 7) on the line
X — 2y + 7 = 0, the system has infinitely many

solutions.
Official Ans. by NTA (4)
Ans. (4)
By equation 1 and 3 y+2z=28
y=8-2z
And x=-2+z

Now putting in equation 2
o(z—2)+B(-2z+8)+7z=3
=(0—2B+7)z=20-8B+3
So equations have unique solution if
a—-2B+7#0
And equations have no solution if
o—2B+7=0 and 20 —8B+3 =0
And equations have infinite solution if
oa—2B+7=0and 2a—-83+3=0
Let the
X=5 y—-A

-2 0
1=4-2zbe 246 . If (a, B, v) lies on L, then which
of the following is NOT possible?
() a+2y=24
2)2a+y=7
3)2a-y=9
4 a-2y=19
Official Ans. by NTA (1)

LAns. (1)

shortest distance between the lines

Z+A

L: ,A>0andLiix+1=y-

Sol.

66.

Sol.

67.

i

blxb—zz -2
1

k
1|=—i—j-2k

—_— O o>

-1
a, —a, =6i+(A—1)j+(-A—-4)k
—6—7»+1+2k+8|

246 =
Ve Jri+4 |

[h+3[=12=>21=9,-15

a=-2k+5, y=k—-A wherek eR
= a+2y=5-21=-13,35

Let y = f(x) represent a parabola with focus

(—l,oj and directrix y = L .

2 2

Then

s={xean () sin” (0 1)) = 3

(1) contains exactly two elements
(2) contains exactly one element
(3) is an infinite set
(4) is an empty set
Official Ans. by NTA (1)

Ans. (1)

[x+3) (+3)
y=(x"+x)
an’lm+sin’1\/ﬁ=%

0<x’+x+1<1

x> +x<0 (D)
Also x* +x>0 ...(2)
X +x=0=x=0,-1

S contains 2 element.

1 0 O

Let A={0 4 -1|. Then the sum of the
0 12 -3

diagonal elements of the matrix (A + 1) is equal

to:

(1) 6144 (2) 4094

(3) 4097 (4) 2050

Official Ans. by NTA (3)

Ans. (3)
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Sol.

68.

Sol.

1 0 0f1 0 O

A’=|0 4 -1]0 4 -1
0 12 =30 12 -3
1 0 0
=0 4 -1|=A
0 12 -3
S>A=A'= L =A

(A+1)" ="C, A"+ CL A .. C A+ C L

=(2“—1)A+1=2047A+1

.. Sum of diagonal elements =2047(1 +4 —3) +3
=4094 + 3 =4097
Let R be a relation on N x N defined by (a, b) R
(c, d) if and only if ad(b — ¢) = bc(a — d). Then R is
(1) symmetric but neither reflexive nor transitive
(2) transitive but neither reflexive nor symmetric
(3) reflexive and symmetric but not transitive
(4) symmetric and transitive but not reflexive
Official Ans. by NTA (1)
Ans. (1)

(a,b) R (c,d) = ad(b—c)=bc(a—d)
Symmetric:
(c,d)R (a,b) = cb(d—a)=da(c—b) =

Symmetric
Reflexive:
(a, b) R (a, b) = ab(b —a) # ba(a—b) =

Not reflexive

Transitive: (2,3) R (3,2) and (3,2) R (5,30) but

((2,3),(5,30)) ¢R = Not transitive

69.

Sol.

70.

Let
3
=f(x)=sin’ r cos T —4x3 +5x% +1)?
r=st | e o o0 1
. Then, at x =1,

(1) 2y'+Br’y =0

(2) 2y'+ 31’y =0

(3) V2y'-3n’y =0

(4) y'+3n’y=0

Official Ans. by NTA (2)
Ans. (2)

y = sin’(n/3cosg(x))

g(x) = %(—4){3 +5x% + 1)3/2
g(1)=2n/3

y'=3sin’ Zeosg(x) cos| Zeose(x))
E(-sing(x)e(x)

y'(1)=3sin’ (—gj.cos[gjg[—sin%}g'(l)

g'(X) — L(_4X3 +5x% + 1)1/2 (—12x2 + IOX)

W2
2 (1)= 2= (E)(-2) ==
BB (=B U
y (I)ZZ'T'E(TJ(_E):%

y(1)=sin’(n/3cos2m/3)= —é

2y'(1)+37’y(1)=0
If the sum and product of four positive consecutive
terms of a G.P., are 126 and 1296, respectively,

then the sum of common ratios of all such GPs is

9
(17 (2) >
3)3 (4) 14
Official Ans. by NTA (1)
Ans. (1)
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Sol.

71.

Sol.

Final JEE-Main Exam January, 2023/31-01-2023/Morning Session

a, ar, ar’, ar’ (a,r>0)
a’t® = 1296
a’r’ =36

1 r 126

—t——+—+—=
I_3/2 I_3/2 I_3/2 I_3/2 6

(r—3/2 + r3/2 ) + (r1/2 + r—1/2 ) =21

4 =A
2+ +3A=A"
A’ —3A+A=21
A’ —2A =21

A=3

\/;+%=3

I‘+1=3xﬁ

2 +2r+1=9r
P =7r+1=0

The number of real roots of the equation

\/x2 —4x+3 +\/x2 -9 =\/4x2 —14x+6 , 1s:
(Ho
2)1
3)3
4)2
Official Ans. by NTA (2)
LAns. (2)

\/(x—l)(x—3) +\/(x—3)(x+3)

= X -3 =0 = x =3 which is in domain
or

Vx—1++/x+3=+/4x-2

2,J(x-1)(x+3) =2x—4
X +2x-3=x"-4x+4
6x =17

x =7/6 (rejected)

72.

Sol.

Let a differentiable function f satisfy
f(x)+]£@dt =x+1,x>3. Then 12f(8) is
3
equal to:
(1) 34
(2) 19
(3) 17
41
Official Ans. by NTA (3)
Ans. (3)

Differentiate w.r.t. x

X 240x+1
I%dx
IF.=e =e"™=x

—Jx+1+c

Also putting x = 3 in given equation f(3)+0 = J4

f(3)=2
:>C=8—§=E
3 3
3/2
LH) - x+1+136
f =
(x) -
16
9-3+—
_ 3 34
f8)=—3 24
= 12f(8)=17
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73.

74.

[x]

If the domain of the function f(x)= . where
+X

[x] is greatest integer < x, is [2, 6), then its range is

(2] [0 27189
26°5] (297109789753

(2)(
2]_[9 27 18 9
5] 1297109°89°53

3) (

“4) (E:g_

Official Ans. by NTA (4)
Ans. (4)
2
1+x°

3
1 +x?

4
1 +x?

B

[\
0\|U'
N LN n

98]
(V)] \]|Ul
N,

(53]
37’5
Let 5221+3+1A(, and band ¢be two nonzero

vectors such that ‘5+B+E‘:‘5+B—E‘ and

b.¢ =0 . Consider the following two statement:
(A) [a+Ac|>a| forall LeR .
(B) @ and ¢ are always parallel
(1) only (B) is correct
(2) neither (A) nor (B) is correct
(3) only (A) is correct
(4) both (A) and (B) are correct.
Official Ans. by NTA (3)
Ans. (3)

Sol.

75.

Sol.

76.

la+b+¢ =[a+b-¢
2d.b+2b.¢+2¢.d=24.b—2bc—-2¢4d
48.6=0

B is incorrect

la+ac] >[4

At >0

True VA eR (A) is correct.

Let o € (0, 1) and B = logs(l — o). Let

tSO

dt is equal to

Then the integral Jl .
11—

(1) B—Pso (@)

(2) = (B + Pso ()

(3) Pso (a) -

(4) B+ Pso ()

Official Ans. by NTA (2)
Ans. (2)

Tﬁz—f(l+t+ ..... +t49)+:%—tdt

o
o

. 4
If s1n'1&+cos'1§—tan £=0, 0 <o < 13,

then sin '(sin o) + cos ' (cos @) is equal to
D~
(2) 16
3)0
(4) 16 —5m
Official Ans. by NTA (1)
Ans. (1)
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-1 4 -1 3
. —=tan' =
Sol. cos 5 an 2 (2:3) A )
73 1
o/ 19 _ . 1| 36 4
siIn  — =tan tan =tan 773 )
I+—.=
36 4
.o a o4 8 . 8 A
sin —=tan —=sIn —
17 15 17
a 8 S
=>—=—=0a=38
17 17
~.sin”' (sin8)+cos™ 8
sin”' (sin8) +cos™' (cosB) v .
=3n—-8+8—-27
- 78.  (S)(p=q)v (p A(~ q)) is a tautology
77. Let a circle C; be obtained on rolling the circle )
x*+y’ —4x — 6 y + 11 = 0 upwards 4 units on the (2)((~p)=(~a))r((~p)va) isa
tangent T to it at the point (3, 2). Let C, be the Contradiction. Then
image of C; in T. Let A and B be the centers of )
circles C; and C, respectively, and M and N be (1) only (82) is correct
respectively the feet of perpendiculars drawn from (2) both (S1) and (S2) are correct

A and B on the x-axis. Then the area of the

trapezium AMNRB is :
(1) 2(2+\/§) (4) only (S1) is correct

Official Ans. by NTA (4)

(3) both (S1) and (S2) are wrong

(2)4(1+\/§) >,
ns.
(3) 3+242 Sol
@) 2(1+2
( ) P|q |p=>q| ~q | PA~9 | (p=q)v(pr~q)
Official Ans. by NTA (2)
Ans. (2) TIT| T | F F T
Sol. C=(2,3), r=2
| T|F| F T T T
Centreof G=A=2+4—,
ND) FIT| T F F T
4
4 F|F| T | T F T
3+\/§_(2+2\/5,3+2\/§)
A(2+2J§,3+2J5)
~P | ~q4 | ~p=>~q | ~pVq | (-P)=>CDACP)V Q)
B(4+2J§,1+2J§)
F| F T T T
x—(2+242) y-(3+242
(1 ): (1 ):2 F| T T F F
. . T| F F T F
... area of trapezium:
%(4+4ﬁ)2=4(1+\5) T T T T
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z _ 80. A bag contains 6 balls. Two balls are drawn from it
79.  The value of I wdx is equal to at random and both are found to be black. The
gsmx(l +COSX) probability that the bag contains at least 5 black
balls is
(1) LB -log. B
2 ° (12 @2
) 2+33+log.\B 7 7
3 5
10 2 =z
(3) ?—\/5 +1log,\3 @) 7 @ ¢
Official Ans. by NTA (1)
@ 2 B-10g, B '
3 Ans. (1)
Officli Ansé by NTA (3) . 5C,+ °C, B 10+15
. ns- 3) ) © O, PG+ C,+°C,+°C, 143+6+10+15
Sol. .[ ﬂ dx=2 I dx +3 25 5
o smx(l+cosx) ,SInX +sin X cosx ====
- 35 7
3| SECTION-B
Sy 1+ cosx
"2 x 21— cosx 81. Let 5 digit numbers be constructed using the digits
= d
I 1+ cosx -[3 sin” x * 0, 2, 3, 4, 7, 9 with repetition allowed, and are
i 2 arranged in ascending order with serial numbers.
= I (cosec x—cotxcosecx)dx
/3 Then the serial number of the number 42923 is
/2
2 1 1
=(cosecx —cotx) =(1)—[———J=1—— .
TCJ/‘3 3 \lg \/5
h ; Official Ans. by NTA (2997)
X
s sinx(l + cosx) - Ans. (2997)
J. dx Sol. 2%LJ£J§%L:1296
—tan? X
(2tanx/2)(1+1 tan A) 31—1—-{!)—1:1296
2x 2x
:J,(1+tan A)sec Adx 40ttt:216
2tan%2
420 = 36
tan X/ =t sec dx =dt
" % 422++=36
2_
_j AL PR | AV 423 +4=36
2 2 L 6 6
B 424 ++=36
1 1 1 1
fn—+—] (—+Kn\ﬁj— _
K j E Boe)] 3 2 ke
[ 1 fan 4290+=6
42920=1
2( 3 fm/_) (1‘—j 42922=1
=—+(n\3+3-+3=—+(n3 -3
3 ! 3 ! =2997
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82.

Sol.

83.

Final JEE-Main Exam January, 2023/31-01-2023/Morning Session

Let a;, ap, ...... ,a, be in A.P. If a; = 2a; and

a; = 18, then

is equal to

Official Ans. by NTA (8)
Ans. (8)

2a;= as(given)

2(a, +6d)=a, +4d

a,+8d=0

a, +10d =18

By (1) and (2) we geta; =-72,d=9

ag=a +17d=-72+153 =81

a,=a,+9d=9

9 6

12(@_@]:12(9—3): 12x6 _
d

Let 6 be the angle between the planes

P =7.(i+]+2k)=9 and P, =F(2i-j+k)=15.
Let L be the line that meets P, at the point
(4, -2, 5) and makes an angle 6 with the normal of
P,. If a is the angle between L and P, then
(tan’0)(cot’a) is equal to

Official Ans. by NTA (9)

Ans. (9)

84.

Sol.

85.

0 =mn/3
=90-a

(i+j+2f().(2i—j+f<)_2_1+2_1
6 6 2

cos0 =

0=m/3 oa=7/6

(tan2 9)(cot2 oc)

3)3)=9
Let o > 0, be the smallest number such that the

2

30
expansion of (x3 +%] has a term Bx*,feN.
X

Then a is equal to
Official Ans. by NTA (2)

Ans. (2)

T, =%C, (x2/3 )30r[%jr

60—11r

=%*C.2"x ?

60 —-11r

<0 :>11r>60:>r>%:>r=6

T, ="C,.2°x*
We have also observed p = *°C (2)° is a natural

number.

Loa=2
Let @ and b be two vector such that |5|=\/§ ,

‘B‘ =\/g and ‘éxB‘ =m. Then (5.5)2 is equal to

Official Ans. by NTA (36)

Ans. (36)
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Sol.

86.

Sol.

ER N TR R
laxb| +[a.b =[a <[p|
= (db) =84 -48=36

1 _y+l_z-3

intersect the

Let the line L: X
2 -1

plane 2x +y + 3z = 16 at the point P. Let the point
Q be the foot of perpendicular from the point
R(1, -1, -3) on the line L. If o is the area of

triangle PQR. then o is equal to
Official Ans. by NTA (180)

Ans. (180)
Any point on L((24+1),(-A=1),(%+3))
220 +1)+(-A-1)+3(r+3) =16
6A+10=16=1=1
L P=(3,-2,4)
DR of QR = (24,~A, A +6)
DRofL = (2,-1,1)

AAh+A+A+6=0 6AL+6=0=>A=-1

Q=(-1,0,2)
R(1, -1, -3)
Q
P(3,-2,4)
Q(-1,0,2) R(1, -1, -3)
QR =2i- -5k QP =4i-2j+2k

87.

Sol.

88.

Sol.

A A A

ik
QRxQP=[2 -1 -5/=—12i-24]
4 -2 2

oc:%><\/144+576:>0L2 =%=180

The remainder on dividing 5”° by 11 is
Official Ans. by NTA (9)
Ans. (9)
599 — 54‘595
=625[51"
=625[3125]"
=625[3124+1]"
=625[11k x 19 + 1]

=625 x 11k x 19 + 625
=11k, +616+9
=11(ky) +9
Remainder =9

If the variance of the frequency distribution

X; 2 3 4 5 6 7 8

Frequency f; 3 6 |16 | o | 9 5 6

Official Ans. by NTA (5)
Ans. (5)
di =
Xi fi Xi-S f; di2 fid;
2 3 -3 27 -9
3 6 -2 24 -12
4 16 -1 16 -16
5 o 0 0 0
6 9 1 9 9
7 5 2 20 10
8 6 3 54 18
P 2
62 _Gz _ zfidi _ Zfidi
X d zfl Zfl
_ 150 _0=3
45+ o

=150=135+3a

=3a=15=a=5
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89. LetforxeR 90. Number of 4-digit numbers that are less than or
- |x| <« x<0 equal to 2800 and either divisible by 3 or by 11, is
f(x)=—~ and g(x):{xz x>0 equal to

Then area bounded by the curve y = (fog)(x) and Official Ans. by NTA (710)

the lines y = 0, 2y — x = 15 is equal to . Ans. (710)
Official Ans. by NTA (72) Sol. 1000 —2799
L Ans. (72) Divisible by 3
+ >0 1002 +(n—1)3=2799
Sol. f(x):x—|x|: " (n—1)
2 0 x<0
n= 600
x> x>0 o
g(x) _ { Divisible by 11
x x<0

1-2799 — [%} =[254] =254

fog(x)= f[g(x)] _ {g(ox) g(x) i g

1-999=| 222 | _9g
11

2 x>0
fog(x):{X x
0 x<0 1000 — 2799 = 254 — 90 = 164
2y —x=15 Divisible by 33
3
0 2 2 2 3
X 15_X_X_33+ﬁ 1—999—{%}30
4 2 3 4 33
_9,45 ., 225_99-36+225 1000 — 2799 — 54
L ’ ! - n(3) +n(11) —n(33)
224ﬁ=72 600 + 164 — 54 =710

(-15,0)

10
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