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FINAL JEE-MAIN EXAMINATION - APRIL, 2023

(Held On Thursday 13* April, 2023)

TIME:9: 00 AM to 12 : 00 NOON

SECTION-A
Lo 6
) o e +6e™ +11e* +6

512
(1) |Oge ( 31 )

39
(2) log. ( 7)

9256
(3)loge ( 81 )

64
(4) |Oge [EJ

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

dx

'([(e +1)(e +2)(eX +3)

=6J.X - +— dx
ole"+1 e +2 e"+3

—X

° e “dx T e
:8J-1+e dx _GI 1+2e™ +3-[

— 3[—ln(1 +e* )]: +6
—g[ln (1 +3e" )]:

=3ln2-3In3+1n4

=3ln=+1n4

. 1 .
max _
2. nggn{x—stmxcosx+§s1n8x}—

5n+2+33
6

n+2-3J3

6

e

2

3) n
40

o1l+3e™

B [ln (1 +2e" )]:

dx

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

f(x):x—sin2x+%sin3x

f'(x) = 1—-2cos2x +cos3x =0
5

T
X=—,—
6 6

~f"(x) =4sin 2x — 3sin 3x

f(S—j <0
6

5 . . .
=) (?j IS pomt of maxima

ff_j%ﬁz

6 2 3

The set of all aeR for which the equation
X|x—-1|+|x+2|+a=0 has exactly one real root

is :

(1) (-6,-3)

(2) (=o0,00)

(3) (6,20)

(4) (—0,-3)

Official Ans. by NTA (2)

Ans. (2)

Sol.

f(X)=x|x=1|+|x+2]

X|x-=1|+|x+2|+a=0

X|X=1|+|x+2]=—a

./

el T

6

All values are increasing.
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4.

The negation of the statement
(AA(BvC))=(AvB))=Ais
(1) equivalent to ~ A

(2) equivalent to ~ C

(3) equivalenttoBv ~C

(4) a fallacy

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

Sol.

p: ((AA(BvC))=(AVvB))=A
[~(A/\(BVC))V(AVB)]:>A

[(A/\(Bv CHhar~(Av B)]VA

fvA)=A

~p=~A

The distance of the point (—1,2,3) from the plane
F.(i —2}+3I2) =10 parallel to the line of the
shortest
F=@{—-])+M2i+k) and T=2i—])+n(i—]j+k)
is:

(1) 3V6

2) 35

(3) 26

4) 25

Official Ans. by NTA (3)
Ans. (3)

distance between the lines

Sol.
Let L :F=(—])+A2i+k)
L,:F=(2i—])+ndi—j+k)

5l

Il
PN =

O
|l a0

Qo
(X: y1 Z)

Equation of line along shortest distance of L; and
L

X+1 y-2 z-3
T

=(x,y,2)=(r-1,2-r,3-2r)

=TI

= (r-1)-2(2-r)+3(3-2r)=10
=>r=-2

= Q(x,y,2)=(-3,4,7)

=PQ=4+4+16 =26

A coin is biased so that the head is 3 times as likely
to occur as tail. This coin is tossed until a head or
three tails occur. If X denotes the number of tosses

of the coin, then the mean of X is

21
1) &=
()16
81
2y 2=
) 64
15
3) ==
()16
37
4) 2~
()16
Official Ans. by NTA (1)
Ans. (1)
Sol.
3
PH)=-=
(H)=5
1
P(T)==
M=7
X 1 2 3
N AR NG
®7 | 777 4 4) "4
Mean )_(=—+§+3(i+iJ
8 64 64
3 3 3
4 8 16
)
16
21
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7. For the system of linear equations

2x+4y+2az=hb
X+2y+3z=4
2X—-5y+2z=8
which of the following is NOT correct ?
(1) It has infinitely many solutions ifa=3,b =16
(2) It has unique solutionifa=b =16
(3) It has unique solutionifa=b =28
(4) It has infinitely many solutionifa=3,b =8
Official Ans. by NTA (1)
Ans. (1)
Sol.

2 4 2a
1 2 3
2 -5 2

A= =18(3-a)

b 4 2a

A =14 2 3

X

= (64 +19b —72a)

For unique solution A=0

— [a=3| and [beR]

For Infinitely many solution ;
A=A, =A,=A,=0
=a=3 vA=0
andb=8 ‘A =0
8. For the differentiable function

f:R {0} R, let 3f (x) + 2f [lj ~1_10, then
X X

‘f @)+ Gj

(17

is equal to

33
2 3

29
3 =

4) 13
Official Ans. by NTA (4)
Ans. (4)

Sol.
[3f (x) + 2f (lj =£—10}x3
X) X

[Zf (x)+3f (%j =X —10} 2

5f(x) :E—Zx—lo
X

f(x) =%(§—2x—10j

f(x) =%(-%-2}

X
1) 1 1
f3)+f'| = | =|21-6-10)+=(-48-2
‘() (4) ‘5( ) 5( )
=|-3-10| =13

Let the tangent and normal at the point (3\/§,1)

2 2

on the ellipse );_6+y7:1 meet the y-axis at the

points A and B respectively. Let the circle C be
drawn taking AB as a diameter and the line

x =25 intersect C at the points P and Q. If the
tangents at the points P and Q on the circle

intersect at the point (a,p) , then o? —BZ is equal
to

314
1) —
0] c

304
2) —
) c
(3) 60
4) 61
Official Ans. by NTA (2)

Ans. (2)
Sol.
22
Given ellipse X Y
36 4
Xy

—+==1
43 4
y=4
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10.

11.

X% +y? +4y—32=0
hx+ky+2(y+k)—32=0
k=-2
hx + 2k — 32=0
hx = 36
36
25
B=k=-2
304
"5

The area of the region enclosed by the curve

a=h

a? —p2

f(x) = max {sinx,cosx},—n <x <mand the x-axis
is

(1) 22 +1)

) 2422 +1)

(3) 4(2)

(4)4

Official Ans. by NTA (4)

Ans. (4)
Sol.

F ]

Area =
Ll il x ﬁ
|j 4 sinx dx|+|'|l§ncosx dx|+jfncosx dx+.|',[sin xdx
—T — - pad
4 2 4

=4
The number of symmetric matrices of order 3, with
all the entries from the set {0, 1, 2, 3,4, 5,6, 7, 8, 9},
is:
(1) 6"
(2) 91
(3) 10°
(4) 10°
Official Ans. by NTA (4)
Ans. (4)

12.

13.

Sol.
a b c

A=|b d elab,cdefe{012..9}
c e f

Number of matrices = 10°

Among :
S1 :limi 2+44+6+......... +2n)=1
2
n—o n
(S2) : limi(l15 +2° +3% + +n15) L
lm (T 427 437 s 6

(1) Both (S1) and (S2) are true
(2) Both (S1) and (S2) are false

(3) Only (S2) is true
(4) Only (S1) is true
Official Ans. by NTA (1)

Ans. (1)
Sol.
S i lim n(n;l) =1=True

n—wo
15

. 1 15 .1 r

Sorldlim——(> r’)=Ilim=> |—
2 n—>oonl6 (Z ) nawnz(nj

1
= I x'2dx = - = True
0 16

Let PQ be a focal chord of the parabola y* =36x of
length 100, making an acute angle with the
positive x-axis. Let the ordinate of P be positive
and M be the point on the line segment PQ such
that PM:MQ=3:1. Then which of the following
points does NOT lie on the line passing through
M and perpendicular to the line PQ?
(1) (-3,43)
(2) (-6,45)
(3) (3,33)
(4) (6,29)
Official Ans. by NTA (1)

Ans. (1)
Sol.

2
Q(I + %j =100

t=3
— P(81,54) & Q(L,-6)

M (21, 9)
=Lis(y-9)=— 21)

3y—-27=-4x+84
4x +3y =111
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14.

15.

For x e R, two real valued functions f(x) and g(x)
are such that, g(x) =/x +1 and fog(x) =x+3-X.

Then f(0) is equal to

M1

(2 -3

3)5

40

Official Ans. by NTA (3)
Ans. (3) or Bonus

Sol.

g0 =x +1
fog(x) = X +3—~/x

2
:('\/;-i-l) —3(\/;+1)+5
=9%(x)—3g(x)+5
=f(x)=x*-3x+5
- f(0)=5
But, if we consider the domain of the composite
function fog(x) then in that case f(0) will be not
defined as g(x) cannot be equal to zero.

2022
Fractional part of the number

is equal to
OF

() 5

OF=

@

Official Ans. by NTA (2)

Ans. (2)
Sol.

42022 24044
15 [ | 15
15)1011 }

T

16.

17.

Let d=i+4j+2k, b=3i—2j+7k and
¢=2i—]+4k. Ifa vector dsatisfies dxb=Exb
and d.d =24, then |d[?is equal to
(1)413
(2) 423
(3)323
(4)313
Official Ans. by NTA (1)
Ans. (1)
Sol.:
dxb=¢xb
= (d-¢)xb=0
=d=¢+Ab
Also da =24
= (c+1b)a=24

,_24-dc_24-6_,
ba 9

:a:6+2(5)
=8i—5j+18k

= \ar _64+25+324—413

1 3 a
Let B=|1 2 3|,a>2 be the adjoint of a
o o 4

o

matrix A and |A| = 2, then [a -2a a]B{—Zu] is
o

equal to :-

(1) 16

(2) 32

(3)-16

40

Official Ans. by NTA (3)

Ans. (3)
Sol.

1 3 a
Given, B=|1 2 3
a o 4
Bl =4
1(8—3a)—-3(4—-3a) +a(on—2a)=4
—0? +60—8=0
o=2,4
Given, o> 2
So, o =2 isrejected

1 3 474
[4 -8 4]{1 2 3}[—8}:[—1%1
4 4 4| 4
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18.

19.

Let si, s2, 83,.....,810 respectively be the sum to 12

terms of 10 A.P.s whose first terms are 1,2, 3, ...., 10

and the common differences are 1, 3, 5, .... , 19
10

respectively. Then ZSi is equal to
i=1

(1) 7380

(2) 7220

(3) 7360

(4) 7260

Official Ans. by NTA (4)

Ans. (4)

Sol.

Sk =6(2k + (11)(2k -1))

Sk =6(2k + 22k —11)

Sk =144k — 66

10 10
D Sk =144%" k-66x10
1 k=1

:144><10><11

- 660

= 7920 - 660
=7260

Lety =y, (x) and y = y,(x) be the solution curves of

the differential equation j—y =Y+ 7with initial
X

conditions Y;(0)=0,y,(0)=1 respectively. Then the
curvesy =y (X) and y = y,(x) intersect at
(1) Two points
(2) no point
(3) infinite number of points
(4) one point
Official Ans. by NTA (2)
Ans. (2)

20.

21.

No solution
Let the equation of plane passing through the line

of intersection of the planes X+2y+az=2and
X—y+2=3be5x-1ly+bz=6a-1. For ceZ,

if the distance of this plane from the point

(a,—c,c) is %, then a+h is equal to
(1) -2
2 2
(3) 4
4) 4
Official Ans. by NTA (3)
Ans. (3)
Sol.

(X+2y+az—-2)+A(x-y+z-3)=0
1+ 2-A a+A 2+3)
5 -11 b 6a-1

k:—z,a:&b:l
2

2 |5a+1lc+bc—6a+1]

a | J25+121+1 |

c=-1
atb_3+1__,
c -1
SECTION-B

Let o be the constant term in the binomial

n
. 6

expansion of «/_——3 , N <15, If the sum of
x2

the coefficients of the remaining terms in the

expansion is 649 and the coefficient of X " is

Ao, then A is equal to

Official Ans. by NTA (36)
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Ans. (36)

Sol.

n-k -3,
Tier = "Cr(x) 2 (-6)¥(x) 2

n-k_3, o
2 2
n—-4k=0

n
(-5)"—| "C,(-6)4 |=649
2

By observation (625 + 24 = 649) , we getn =4

wn=4&k=1

Required is coefficient of x % is \/Z—%
x2

Cy(-6)°
By calculating we will get A = 36
22, If

S= XER:sinl[X—Hj—sinl( X J:E,
X2 +2x+2 x2+1) 4

then

Z(m(@ﬁm+ﬂg}wm«%+x+ﬂﬂ] i

xeR

equal to
Official Ans. by NTA (4)

Ans. (4)

23.

R ()
(x+1) 1 1+X
m‘ﬁ[ﬁJ

After solving this equation, we get
x=-lorx=0

S={-1,0}

Z(sin((x2 +X +5)gj—cos((x2 +X +5)n)j

XeR
= {sin (S?th - cos(5n)} + {sin (S?Kj - cos(Sn)}

=4

Let o=zZ+kz+k,iz+Ad+1), ki , k,eR. Let
Re(w) =0 be the circle C of radius 1 in the first

quadrant touching the line y =1 and the y-axis. If
the curve Im (®) = 0 intersects C at A and B, then
30 (AB)? is equal to

Official Ans. by NTA (24)

Ans. (24)
Sol.
0=2Z+kz+K,iz+A(1+1)

Re(w)=x*+y* +kx-k,y+1=0

Centre = _—klﬁ
2 2

=k, =-2, k,=4
radius=1=>iA=4

(L.2)

Im=ky+k,x+1=0
So2X—-y+2=0




BN

Couégengkho

24. Let for x e R,S,(X) =X,

S (X)=C,x+k JOX S, (t)dt, where

Co=1C, =1-[S.,()dx, k=1,2,3..... Then

S, (3)+6C; is equal to
Official Ans. by NTA (18)

Ans. (18)
Sol.

Given,

S () =Cx+k[ S, (B,
Putk=2and x=3
S,(3=C,(3)+ 2_[:Sl(t)dt (1)
Also,

S,(X) =C,(x) + jox S, (t)dt

2
=C1x+x—
2

2
S,(3)=3C, +2 J‘;LClt +%J dt

=3C,+9C+9
Also,

N |-

1
L [Sedx =
0
1
C, =1-[$,(x)dx =0
0

1
C, =1-[S,(x)dx

S,(X)=C,X +2 j: S, (t)dt
3

=C,X+Cx? +X?

=, (3)+6C, =6C, +3C, +9C, +9
=18

25.

26.

27.

The sum to 20 terms of the series
227324247 52+2.6"°—...... is equal to
Official Ans. by NTA (1310)

Ans. (1310)
Sol.

(2° - 3% + 4% —5% + 20 terms) +
(22 +42 +...+10 terms)

—(2+3+4+5+....+11) + 41+ 22 +......10°]

10x11x 21

_[21x22_1}+4x

=1-231+14x11x10
=1540+1-231
=1310

The number of seven digit positive integers formed
using the digits 1,2,3 and 4 only and sum of the
digits equal to 12is
Official Ans. by NTA (413)

Ans. (413)
Sol.
X1+ Xo+ Xg+ X4+ X5+ Xg+ X7=12, X; €{1,2,3,4}

. _ 77!
No. of solutions =>*"1C, ;- —— =
6! 5!

Let m; and m; be the slopes of the tangents drawn

from the point P(4,1) to the hyperbola
y2 X2

H:=——-—=1. If Q is the point from which the
25 16

tangents drawn to H have slopes |mi| and |m;| and

they make positive intercepts oo and  on the x-

(PQ)’

(0

axis, then is equal to

Official Ans. by NTA (8)
Ans. (8)
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28.

Sol.

2 2

Equation of tangent to the hyperbola Z_Z_ )t;—z =1

y =mx++/a? —b’m?
passing through (4, 1)

1=4m++/25-16m> = 4m?>-m—-3=0

:mzl,_—3
4

Equation of tangent with positive slopes 1 & %

4y =3x-16

}with positive intercept on x-axis.
y=X-3

16
-—pB=3
o 3 B

Intersection points:
Q:(-4,-7)

P:(4,)

PQ* =128

PQ’ 128

af 16

w| o

Let the image of the point [ ,g,gj in the plane

X—2y+z—-2=0be P. If the distance of the point

Q(6,-2,a),a >0, from P is 13, then o is equal to

Official Ans. by NTA (15)

Ans. (15)
Sol.

“Xx=2,y=12=3
13 = (6-2)" +(-2-1)" +(a-3)’
= (0-3)" =144 = =15 (- o> 0)

29. Let a=3i+j—k and ¢=2i-3j+3k If b
vector such that d=bxGand |b[=50, then

| 72—| b+ |is equal to

Official Ans. by NTA (66)

Ans. (66)
Sol.

[ =IIL, [q =22
ja] = [bx¢| = [o]c]
V11 = /5022si
. 1
=sin=—
10
|5+6|2 =|B|2 +|E|2 +2b¢
=|o[" +[c* +2[B] | coso
:50+22+2x@x@x%
=72+66
‘72—|B+6|2‘:66

30. Letthe mean of the data

X 1 3 5 7

Frequency(f) 4 24 28 o 8

be 5. If m and o® are respectively the mean
deviation about the mean and the variance of the

data, then

> is equal to

m+ac
Official Ans. by NTA (8)
Ans. (8)
Sol.
Ot 4472414047 +72
B Z f. B 64+
=320+50=288+70=>20=32=a=16

5=X

f.|x, —X
M.D.(X) = 20X where Y, =64+16 =80

2.f
M.D.(X):4X4+24X2+28X0+16X2+8X4
80
_8
5
: D fi(x, —%)?
Variance = —zf
_4><16+24><4+0+16><4+8><16_@
80 80
3o 3x16

8

“mio’ 128 %2
80 80




