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Final JEE-Main Exam April, 2023/11-04-2023/Morning Session

(Held On Tuesday 11t April, 2023)

FINAL JEE-MAIN EXAMINATION - APRIL, 2023

TIME:9: 00 AM to 12: 00 NOON

SECTION-A

1. The vaue of

log, 2

I e* (Ioge (eX +/1+e* )) dx isequd to

ﬂ2+J€q_
\/1+\/§

ﬁ(s—ﬁ)Z}
1+\/§
(2+\/§)2]+
1+\/§
ﬁ(zwé)z}_
J1++/5

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

the

¥5

(D) log, >

J5

(2) IOge 7

V5

2

(3) log,

V5

2

(4) log,

I = T ex(ln(eX +W))dx

—-In2

Sal.
Put e* =t = e*dx =dt

2
:jln(t+ 1+t2)dt

1/2

Applying integration by parts.

2 2
=[t|n(t+\/l+t2)} —j L [1+ 2t
Lo t+1+ 12

2

:2|n(2+\/§)—;m(1+\/—J [ oo

=2In(2+\/§)—;In(lJr\/gj—\/g

2 2

0]

=In|~——L_|-

V5
J5+1)2 2
2

21+t

integral

]dt

2.

Sol.

If equation of the plane that contains the point
(—2,3,5) and is perpendicular to each of the planes
2X+4y+5z=8and3x —2y+3z=5is
oX+By+y2+97=0then a+PB+y=
(1) 18
(2 17
(3) 16
(4) 15
Official Ans. by NTA (4)
Ans. (4)
The equation of plane through (—2,3,5) is
ax+2) +b(y-3)+c(z5 =0

it is perpendicular to 2x+4y+5z=8 & 3x-2y+3z=5

2a+4b+5c=0
3a-2b+3c=0
a b ¢
4 5 [2 5 [2 4
2 3 3 3 [3 =2
a_b_c
22 9 -16

Equation of Planeis

22(x+2)+9(y-3)-16(z-5)=0

22X +9y-16z2+97 =0
Comparing with aX+ fy+yXx+97=0

Weget a+f+y=22+9-16=15
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3.

Sol.

Final JEE-Main Exam April, 2023/11-04-2023/ Morning Session

Let R bearectangle given by thelinesx =0, x = 2,
y=0andy =5. Let A(a,,0)and B(0,B),a €[0,2]
and Be[0,5], be such that the line segment AB

divides the area of the rectangle R in the ratio 4:1.
Then, the mid-point of AB lieson a
(1) parabola

(2) hyberbola

(3) straight line

(4) circle

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

ar(OPQR) 4
or(OAB) 1

Let M be the mid-point of AB.

y X=2

y=>5

0,5 (2,5)

(2.0)

2aﬁ=10:>aﬁ=4

(2h)(2K

Locusof M isxy =1

)=4

Which is ahyperbola

4.

Sol.

Let sets A and B have 5 elements each. Let the
mean of the elements in sets A and B be 5 and 8
respectively and the variance of the elements in
sets A and B be 12 and 20 respectively A new set
C of 10 elementsisformed by subtracting 3 from
each element of A and adding 2 to each element of
B. Then the sum of the mean and variance of the
elementsof Cis
(1) 32
(2) 38
(3) 40
(4) 36
Official Ans. by NTA (2)

Ans. (2)

o A={a,a,,a,a, a5}

B={b,,b,,b,,b,, b}

Given, Zal 25, Zbl 40

i=1

iaiz Zslai Zs:blz 25: b,

i=1 | = =12, = || =20
5 5 5 5

5 5

D ai=185 D b} =420

i=1 i=1

Now, C={C,,C,,....Cy}
sf.C,=a,=3 orb +2

Firstfive Lastfive
elements elements

_(Xa-15)+(2b; +10)

10

Mean of C, C

-2l oy
2 +Zbi2—i§ai+42bi+65_36

~ 185+420-150+160+65
10

-36

=32

Mean + Variance =C+c? =6+32 =38
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5.

Sol.

Sol.

Let f(x)=[x?-x]+|-x+[x]|,where xeR and

[t] denotes the greatest integer less than or equal to
t. Then, fis
(2) continuous a x = 0, but not continuous at x = 1
(2) continuousa x=0andx =1
(3) not continuousat x =0and x =1
(4) continuous a x = 1, but not continuous a x =0
Official Ans. by NTA (4)

Ans. (4)

Here f (x) = [x(x—l)]+{x}

f(o')=-1+0=-1 f(1')=0+0=0
f(0)=0 f(1)=0
f(l’):—1+1=0

f(X) is continuous at x = 1, discontinuous at x = 0
The number of triplets (X, y, 2). where X, y, z are
distinct non negative integers satisfying
X+y+z=15is
(1) 80
(2) 114
(3) 92
(4) 136
Official Ans. by NTA (2)
'Ans. (2)
X+y+z=15
Total no. of solution= ***C,, =136 ...(1)
Let X=y#Z
2X+2=15=2z=15-2t
=re {0,1, 2,...7}—{5}

.. 7 solutions

". there are 21 solutionsin which exactly
Two of X, y; z are equad ..(2
There is one solution in which x=y=z ..(3
Required answer = 136-21-1 = 114

7.

Sol.

For any vector a=aji+a,j+a,k, with
10|a, |<1,i=1,2,3, consider the following
statements:

(A): max {|a,]|a, |3, [} <|a
(B): lal<3max {|a,|,|a, | /a, |}
(1) Only (B) istrue
(2) Only (A) istrue
(3) Neither (A) nor (B) istrue
(4) Both (A) and (B) aretrue
Official Ans. by NTA (4)

Ans. (4)
Without loss of generality
Let |a,] <|a,|<[a,]

Al = o[ +[a [+l > (as)

a,|}

‘é‘ 2 ‘a3‘ = max{‘al

a,

A istrue

Al =lauf +lo, +lasf <[asf +ag| +[af
A" <3fa

@ <V3lay| = V3 max {fa,
2}

as‘}

a,

<3max{a,

a,

(2) istrue

Let w; be the point obtained by the rotation of
z, =5 + 4i about the origin through aright anglein
the anticlockwise direction, and w, be the point
obtained by the rotation of z, = 3 + 5i about the
origin through a right angle in the clockwise
direction. Then the principa argument of w;- w, is
equa to

(1) —n+tan‘1%

33
2) —nt—tan 1=
(2 —n c

(3) -m+tan™ g

8
4) 7—tan'=
(4) n 9

Official Ans. by NTA (4)
Ans. (4)
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Sol.
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W, =z;i=(5+4i)i =—4+5i ()
W, =2, (<i)=(3+5i)(-i)=5-3i ...(2
W, - W, =-9+8i

Principal argument = ﬂ—tanl(gj

An organization awarded 48 medals in event ‘A’,
25inevent ‘B’ and 18 in event ‘C'. If these medals
went to total 60 men and only five men got medals
in al the three events, then, how many received
medals in exactly two of three events?

(1) 10

(29

321

(4) 15

Official Ans. by NTA (3)

Sol.

Ans. (3)
|A|=148
B|=25
C|=18
|/AUBUC|=60 [Total]

IAnBNC|=5

Cc

AUBUC|=) |A[-) |ANB|+|/ANBNC]|
= > |ANB|=48+25+18+5-60
=36
No. of men who received exactly 2 medals
=Y |AnB|-3JAnBNC]|
=36-15
=21

10.

Sol.

11.

Let S={M=[a;], a;€{0,1,2}, 1<i,j<2}be a
sample space and A={M eS: Mis invertible} be
an event. Then P(A) isequal to

50
) a1
47
() a1
49
(©) a1

16
@ >

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

a
d
C

nis)=3*'=81

b
d} ,wherea b, ¢, d, €{0,1,2}

we first bound p(A)

Im=0=ad =hc

ad=bc=0 = no. of (ab,c,d) = (32%)?=25
ad=bc=1 = no. of (ab,cd)=1°=1
ad=bc=2 = no.of (ab,cd)=2°=4
ad=bc=4 = no.of (ab,cd)=1°=1

31 50
_> A)=="
81:>p( ) 81

Consider dlipses E, :kx’ +k’y* =1k =1, 2, ....,

; P(A)

20. Let C, be the circle which touches the four
chords joining the end points (one on minor axis
and another on mgjor axis) of the dllipse Ey, If ¢ is
1

Iy

the radius of the circle Cy, then the value of i
k=1

is

(1) 3080

(2) 3210

(3) 3320

(4) 2870

Official Ans. by NTA (1)

Ans. (1)
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Sol.

12.

Kx? +K%y? =1

2 2

X n y
1/K 1/K?
Now

B, (0,UK)

Equation of

B X
UK

Ai(1/JK,0)

+L=1:>JRX+Ky=1
1/K

r, =L r distance of (0,0) from line A;B;

C_|(0+0-D| 1
VKK | JKEK?
1 K ) l 20 )
—=K+K :sz =Y (K+K?)
Ik kHK k=1
20 20
=Y K+> K?
K=1 K=1
_ 20x 21+ 20.21.41
2 6
=210+10x7x41
=210+2870
=3080
The number of integra solutions x of
x—7Y .
I >0
°g(x+zl(2x—sj :
1) 6 (2) 8
35 ON

Official Ans. by NTA (1)

Ans. (1)

Feasible region : x+;>0:>x>—;

And x+z;«t1:>x;«r&—E
2 2

And 277 40 and 2X -3 0
2X -3
U U
X#T x¢§
2

Taking intersection : X e(_;,oo]—{—s 27}

Now log,b>0if a>1land b>1
Or
e(O,l) and be(O,l)

2
C-1; x+ 151 and(x_Yj >1
2 2x-3
x>—2 (2x-3)" =(x-7)" <0

(2x-3+n-7)(2x-3-x+7)<0
(3x—10)(x+4)<0

13

Intersection: X e (

N\U.,
CAJ
I—_I

C-IIX+ eOl (

No common values of x.
Hence intersection with feasible region

Weget X —5 E §

23 2
Integral value of x are{-2,-1,0,1,2,3}
No. of integral values= 6
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13.
x? > 2y}is

16
1 2n——
(1) 2= 3

3) n+%

Area of the region {(x,y):x*+(y—2)*<4,

2 n—%

@) 2n+%

Sol.

Official Ans. by NTA (1)
Ans. (1)
x?+(y—-2)" <2% and x* > 2y
Solving circle and parabola simultaneously :
2y+y —4y+4=4
y'—2y=0
y=0,2
Puty=2inx*=2y — x =+2
= (2,2) and (-2,2)
X =2y

(22)

Required area

Tl
TH

:2><2—1-7z-22 =47
4

2 X2
Required area = 2{[de—(4—7[)}

0
3

2
all

=2

14.

Sol.

Let f:[2,4] > R be a differentiable function such

that (x log, x)f '(x) + (log, x)f(x) +f(x) >1,
. 1 1

X €[2,4] with f(2):5and f(4):Z'

Consider the following two statements.

(A): f(X) <1, fordl xe[2,4]

B): f(x)z%,fordl x <[2,4]

Then,

(1) Only statement (B) istrue

(2) Neither statement (A) nor statement (B) istrue
(3) Both the statement (A) and (B) are true

(4) Only statement (A) istrue

Official Ans. by NTA (3)

Ans. (Bonus)
x (nxf'(x)+Inxf(x)+f(x)>1,x€[2,4]

And (2)=—.f(4) =,

Now X In xgy+(ln+1)y21

X

d
—(y-xI >1
dx(y xInx)

d

d—x(f (x)xInx)=1

= ;(xlnxf(x)—x)zo, x €[2,4]

X

= The function g(x) = xInxf (x)—x isincreasing in

[2.4]
And g(2)=2In2f(2)-2=In2-2

g(4)=4In4f(4)-4=In4-4
—2(In2-2)

9(2)<g(x)<g(4)

In2-2<xInxf(x)-x<2(In2-2)

Now

In2-2 1
+
xIn x

—sf(x)s 2(In2—2)+ 1
In x xInx In X

(o))
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15.

Sol.

Now for x €2, 4]

2(m2-2) 1

2(In2—2) 1 1
+ <
/nx

=1-—<1
In2

+
2In2 In2

xInx
= f(x)<1 for xe[2,4]
Alsoforx €[2,4] :

In2-2
X In X

1 In2-2 1 1 1 1
+ > + =_+ >
Inx 4In4 In4 8 2In2 8

:f(x)z; for x €[2,4]

Hence both A and B are true.
LMVT on (yx (Inx)) not satisfied.
Hence no such function exists.
Therefore it should be bonus.

Let y = y(x) be a solution curve of the differential
equation, (1—x2y?)dx = ydx + xdy.
If the line x = 1 intersects the curve y = y(x) at

y = 2 and the line x = 2 intersects the curve

y=y(X)a y=a,thenavaueof ais

3e?
@) 2(3e% -1)

3e?

@) 2(3e? +1)

1—3e?

) 2(3e?+1)

1+3e?

@ 2Ge D

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

(1—x2y2)dx = ydx +xdy,y(1) =2

y(2) =oc="7

16.

_ 4()
1T 2y

1
=—In
2

1+ xy
1-xy

+C

Pux=1landy=2:
1+2

1-2

1:1In +C
2

Czl—EInB
2

Now putx =2:

2:1In
2

1+ 2
1-2a

+1—1In3
2

1

1+1In3:—ln & 2a
2 2

1-2a

2+In3:In(1+2aj

1-2a

1+ 2a
1-2a

=3¢’

1+2a

3e?, —3e?
1-2a

3e?-1
2 <3e2 +1)

1+2c 3

3 a=
1-2a

3e?+1

1+2a _ e+l
- 2(3¢* 1)

And Bl a=

1-2a

Let A bea2 x 2 matrix with real entries such that

A'=aA+l, whee aecR-{-11. If det

(A? = A) = 4, then the sum of all possible va ues of

o isequal to
3
(Do ) >
5
3 > (42

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

17.

Final JEE-Main Exam April, 2023/11-04-2023/ Morning Session

A" =aA+1
A=caA" +1
A=a(ocA+I)+I

A=a’A+(a+1)l
A(l-a?)=(a+1)l

A=1_a (D
1
- (2
A= @
A% —Al=|A|A-] 3)
Aole 1 o %
l-« l-«

a 2
A—I_[l_aj ..(4)
Now |A’ —A| =4
AlA-1]-4

2
= L 5 o > =4
(1—(x) (1—(x)
a =
(1-a)

(Cy) 2(1—05)2 =a (Co) 2(1—05)3 =«

20° -3a+2=0
a¢zR

20° -5a+2=0<"

O£+OC—5
1 27 5
2

Sum of value of o =F2J

Let (a,B,y)be the image of the point P(2, 3, 5) in
the plane 2x +y —3z = 6. Then a+B+vyis equa
to
(1) 10
25
(3) 12
49
Official Ans. by NTA (1)
Ans. (1)

Sol.

18.

Sol.

a-2 B-3 y-5 __2(2x2+3—3x5—6)_2

2 1 -3 22412 4+1-32
a-2_, p-3=2 y-5=-6
2 B=5 y=-1

a=6
(2,3,5)
(ou,B57)
a+p+y=10

Let a be a non-zero vector parallel to the line of

intersection of the two planes described by
i+ ],iA+IA<andiA—],]—R . If 0 is the angle

between the vector a and the vector

b=2i —2j+k and a.b=6 then the ordered

e 0 ) b s
D (

(2)( 3
a5

T
4) | —,6
@ (4 )
Official Ans. by NTA (4)

Ans. (4)

n, and N, are norma vector to the plane

3

A

& i

wla

wl|a

i+]i+k and i-7;]—k respectively
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i ] Kk
Al -1 - :z(—2]+2|2)
11 1

d-b=1/0+4+2/=6

=1=1
& =-2j+2k
cos(9—a'b
a|b|
cosf = 6 —i
2J2x3 2
="
4
12 . ¢ 2112
Now ‘a.b‘ +‘axb‘ =|a| |b[
36+\axb2\=8><9=72
@xb|" =36
\ax6\=6
19. The number of elements in the set
S={0 e[0,27]:3cos"0 - 5c0s’0 — 2sin’6 + 2 = 0}
is
(1) 10 28
39 (4 12
Official Ans. by NTA (3)
Ans. (3)
Sol. 3cos*@-5c0s°0—2sin°0+2=0
=  3c0s*0-3c0s?0—-2cos’°H—2sin°6+2=0
= 3c0s*0-3c0s*0+2sin*6—-2sin°6=0
= 300329(00529—1)+23in29(sin40—1)=0
= —30032Qsin29+25in20(1+sin20)cos‘29—1
= sin2900329(2+25in20—3)=0

= sinzecosze(ZsinZQ—l):O
(C1) sin?0=0 — 3solution; 6 ={0,7,27}

(C2) cos’# =0 — 2 solution;; 0:{72[3;}

(C3) sin® @ :; — 4 solution; 0:{”,37[,5”,7”}

No. of solution=9

20.

Sol.

Let X3, Xz ...., X100 D€ in an arithmetic progression,

with x; = 2 and their mean equal to 200. If
y, =i(x —i),1<i <100, then the mean of yi, y»,

vereens Y100 1S
(1) 10101.50
(2) 10051.50
(3) 10049.50
(4) 10100
Official Ans. by NTA (3)
Ans. (3)
=200

Mean

@(2x2+99d)
— 2 =200
100

= 4+99d =400

=d=4

y; =i(xi-i)
=i(2+(i-1)4-i)=3i*-2i

Mean = —Z Y
100

1 100
==Y '3i2-2]
100 5

_ 1 J3x100x101x201 2x100x101
100 6 2

= 101{221 —1} =101x99.5

=10049-50
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SECTION-B

21.  The mean of the coefficients of x,x?,......x" in the

binomial expansion of (2 + x)° is
Official Ans. by NTA (2736)

Ans. (2736)
Sol. Coefficient of x =°C,2°

Of X2 =°C,2
of x' =°C,.2?
°C,-2° +°C, - 2"....+°C, - 22

Mean =

(1+2)° -°Cy2° -°C,-2"-°C,
B 7

3¥-_2°-18-1

e

= 19:;52 =2736

108 | 107 2 1
2. Let  SS100+= ottt

Then the vaue of (16S — (25)%) is equa to

Official Ans. by NTA (2175)

Ans. (2175)
Sol. 8:109+1(5)8+1£_(327 ..... +51108
S 109 108 2 1
g:?'i'? ...... +51W+51W
4S 1 1 1 1
gzlog—g—? ...... —SJ_W—S:LT

1 1 1
_109_Z+Z SlW
5 1 1
109 ——+
4( 4 451°9j

1

165—(25) > =2180-5=2175

23.

Sol.

24,

Sol.

n

2
For m, n > O, let oc(m,n):J't”‘(1+3t) dt. If
0

11 (10,6) + 18c: (11,5) = p(14)°, then p is equa

to

Official Ans. by NTA (32)
Ans. (32)

a(m,n)=

t" (1+3t)" dt

O ey N

If 110(10,6) +18c (11,5) = p(14)° then P

2 110 € 2
:1ljtll(1Jrft)+10'[tll (1+3t)°dt

0

tll

2 2
:11{(1+3t - [6(1+31) 311} +18[ 1 (1+3t) dt
0 0

= (@ 3t)6)

0

In an examination, 5 students have been alotted
their seats as per their roll numbers. The number of
ways, in which none of the students sits on the
dlotted seat,is_
Official Ans. by NTA (44)

Ans. (44)
Derangement of 5 students

D5=5!(1_1+1_1 1_lj
1 21 31 41 5l

_120(1_1 1_1j
2 6 24 120
=60-20+5-1
—40+4

— 44

10
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25.

Let a line | pass through the origin and be

perpendicular to the lines
|1:F:(?—11]—712)+;L(?+2]+3|2),zeR

and I2:r=(—?+ﬁ)+p(2f+2]+ﬁ),ue]1%.

If Pisthe point of intersection of | and |;, and Q( o

B, 7) is the foot of perpendicular from P on I,
then 9(au+PB+y)isequalto
Official Ans. by NTA (5)
Ans. (5)
Let €=(0f+0]+0ﬁ)+y(af+b]+cf<)
:y(aﬂ b]+cIA<)

A

i
ai+bj+clA<: 1
2

N N =
P W =

A

=i(2-6)—j(1-6)+k(2-4)
= —4i-5j-2k
ezy(—4i+5]—212)
Pisintersection of /and/,;

—4y =1+ 1,5y =-11+2A, 2y =-71+31
By solving there equation y = -1, P (4,-5,2)

Let Q(—1+ 2u,20,1+ y)
W}(zh 2]+|2)=o
—2+4pu+4pu+1+pu=0
Qu=1

1
lu=

9
-7 2 10
Qﬁg'g'gj

26.

Sol.

27.

Sol.

The number of integral terms in the expansion of
1 1 680
[32 + 54j isequal to

Official Ans. by NTA (171)

Ans. (171)
The number of integra term in the expression of

1 1 680
(32+54] isequd to

1 680-r 1\
Genera term = *°C, (32J (54]

680-r r

— 680Cr37 54
r .
Vaue'sof r, where 1 goesto integer

r=0,4,8,12,

All value of r are accepted for G aswell so

No of integral terms = 171.

The number of ordered triplets of the truth values
of p, g and r such that the truth value of the
statement (pv a)Aa(pvr)=(qvris True Iis
equa to

Official Ans. by NTA (7)

Ans. (7)
p |a |r |Pvg|Pvr|(pva)|qvr | (pva)
AN
(pvr) (o)
-
qvr
T[T [T [T [T |T T |T
T (T |F |T |T |T T |T
T |F [T |T |T |T T |7
T |F |F |T |T |T F |F
FIT |T |T |T |T T |7
F |T |F |T |F |F T |T
F |F |T |F |T |F T |T
F |F |F |F |F |F F T

Hence total no of ordered triplets are 7
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28.

Sol.

29.

Sol.

Final JEE-Main Exam April, 2023/11-04-2023/ Morning Session

2 2
Let H =—>— -
1+n 3+n
smallest even value of n such that the eccentricity
of Hy isarationa number. If | islength of the latus

return of Hy, then 21l is equa to
Official Ans. by NTA (306)

. Let k bethe

=1L neN

Ans. (306)
2 2
Hnh = y
1+n 3+n
/ b? \/ 3+n \/2n+4
1+—
1+n n+1
2n+4
n+1
N =48 (smallest even value for which e € Q)
10
e=—
7
a’=n+1 b’=n+3
=49 ' =51
2
=length of LR :Q
a
L=2.22
7
102
7
21/ =306

If aand b are the roots of equation x> —7x—-1=0,
a.21 + b21 + al? + b17
a19 + b19

then the value of is equa to

Official Ans. by NTA (51)

Ans. (51)
x*-7x-1=0<}
By newton’s theorem
Sn+2 - 7Sn+1 _Sn =0
S21 - 7S20 - S19 =0
Szo - 7S19 _818 =0
Slg - 7818 _817 =0
Sy +Sy _ Sy + (819
S19 S19
_ S21 +819 _7(820 _7819)
Sig
_ 50 S19 + (821 — 7820 )
Sig
Sig
—51.219 _

19

—7S;)

30.

Sol.

01 2
Let A=|a 0 3
1 c O

and the positive value of a belongs to the interva
(n -1, n], where n € N, then n is equa to

, where a,ceR . If A= A

Official Ans. by NTA (2)

Ans. (2)

01 2
A=la 0 3

1 c O
A=A

01 2|0 1 2
A*=|la 0 3|la 0 3

1 ¢ 0jj1 ¢ O

fa+2 2 3 ]
A*=| 3 a+3 2a

| ac 1 2+3c |

fa+2 2 3 ][0 1 2
A= 3 a+3c 2a |ja 0 3

| ac a 2+3c]|1 ¢ 0

2ac+3 a+2+3c 2a+4+6¢

A’=|a(a+3c)+2a 3+2ac 6+3a+9c

a+2+3c ac+c(2+3c) 2ac+3
Given A=A
2ac+3=0 ...(1) and a+2+3c=1
a+1+3c=0
a+1—2%:0
2 +2a-9=0
f()<0,f(2)>0
ae(L2] n=2
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