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FINAL JEE-MAIN EXAMINATION — APRIL, 2023
Held On Monday 10th April, 2023
TIME : 03:00 PM to 06:00 PM

SECTION - A
1. If the coefficients of x and x2 in (1 + x)P (1- x)%are 4 and — 5 respectively, then 2p + 3q is equal to
(1) 60 (2) 63 (3) 66 (4) 69

Sol. (2
@+ x)PAL-x)*

(1+px+%x2 +j

(1—qx+%xz—...j

p-q=4

pP-1)  a(@-1)
2 2

p*+0°-p—q-2pg=-10

(Q+4)°+09°—(q+4)-q—2(4+q)q=-10

9° +89q+16—-9°*—-q—-4—-9—-8q—2q9° =-10

—20=-22

g=11

p=15

2(15) +3(11)

30+33=63

pg=-5

2. Let A={2, 3,4} and B = {8, 9, 12}. Then the number of elements in the relation R= {((a1, b1), (az,b2)) e (A x
B, A x B) : a; divides b and a; divides b1} is
(1) 18 (2) 24 (3) 12 (4) 36
Sol. (4)
A B

N
a;, by ap, by
\__/

a, divides b

Each elements has 2 choices
—=3x2=6

a, divides by

Each elements has 2 choices
=3x2=6
Total =6 x 6 =36

3. Let time image of the point P(1,2,6) in the plane passing through the points A(1,2,0), B (1, 4, 1) and C (0, 5, 1)
be Q (o, B, y). Then (o + B2 + v?) is equal to
(1) 70 (2) 76 (3) 62 (4) 65
Sol. (%)
Equation of plane A(x-1) +B(y-2)+C(z-0)=0
Put (1,4,) =2B+C=0
Put (0,51) =>-A+3B+C=0

Sub :B-A=0=A=B,C=-2B
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Sol.

Sol.

Sol.

Ix-)+L(y—2)—-2(z-0)=0
X+y—-22-3=0

Image is (o, B,7)pt = (1, 2,6)

a-1 p-2 y-6 -2(1+2-12-3)

1 1 -2 6
(1—1:[3—2:y—6:4

1 1 -2
oa=5pB=6,y=—2=a’+p*+v°
=25+36+4=65

The statement ~ [pV(~ (p A q))] is equivalent to

D EPAd)Ag (2 ~((va) @) ~(Pnra)
(4)

~[pv(~(p~Q))]

~pA(pAq)

Let S= XE(—E,szgl-‘ﬂﬂzugta"zx=1o and
2%

b=> tan’ (g) then % (B —14)? is equal to

1) fgs (2) 32 (3)8
(2
Let 9" =P

g+P=10
P

P2 _10P+9=0
(P—9)(P-1)=0
P=19

9tan2x =1 9tan2x -9
tan®x =0,tan’ x=1

x=04% (_Ej
4 2

2
B =tan?(0) + tan? (+£j +tan® (—ij
=0+2(tan15 )2

2(2-+3)?
2(7-43)

Than %(14 8314y =32

4) (p A Q) A (=P)

(4) 64

If the points P and Q are respectively the circumecenter and the orthocentre of a AABC, the PA + PB + PC

is equal to
(1) 2QP (2) PQ (3) 2PQ
4)

JEE Exam Solution www.esaral.com
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A(@)

PA+PB+PC=a+b+¢
PG = a+b+c

3
—d+b+¢=3PG=PQ
Ans. (4)

7. Let A be the point (1,2) and B be any point onthe curve x? + y? = 16. If the centre of the
locus of the point P, which divides the line segment AB in the ratio 3 : 2 is the point C (a.,p) then the length of
the line segment AC is

65 25 3.5 NG
1) TJ_ (2) T\/_ 3) TJ_ 4 T\/_
Sol. (3-) . -
A(L2) P(hk) B(4cos0. 45inf)
%:h = 12cos6=5h-2
sgq & add

144 = (5h—2)? + (5k — 4)?

( 2)2 ( 4)2 144
X—=| +ly—-=| =—
5 5) 25

_[24)_
Centre=[5,5j_(a,ﬂ)

o ()

_[8,36 15 36
25 25 5 5
8. Let m be the mean and o be the standard deviation of the distribution
x |0 1 |2 3 4 3

1

£ | k+2 |2k | K*—1|{kK—1|k*+1 k-3

1

where Zfi =62. If [x] denotes the greatest integer < X, then [u2 + ¢?] is equal to

(18 7 (3)6 9
Sol. (1)

31, =62

3k? +16k —12k —64 =0
k=4or —%(rejected)

JEE Exam Solution www.esaral.com 3
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Zfi Xi
H= Zfl
_ 8+2(15)+3(15) +4(17)+5 156
: 62 62
o =S ~(Ths)
 8x1*+15x13+17x16+25 (156
62 62
62 62
500
2 + 2 =
7T T
[02 + ,uz} =8
9. If Sh=4+11+21+34+50+ ....to n terms, then 6_10 (S20 — Sy) is equal to
(1) 220 (2) 227 (3) 226 (4) 223

Sol. 4)
S, =4+11+21+34+50+...+n terms
Difference are in A.P.
Let T, =an® +bn+c

T, =a+b+c=4
T,=4a+2b+c=11
T,=9+3b+c=21

By solving these 3 equations

a=§,b=§,c=0
2 2
SoTn=§n2+§n
2 2
S, ==T,
3., 5
==>n*+=>n
22

_3n(n+H(2n+1) +§ (N(n+1)
2 6 2 2

=@[2n +1+5]

s = n(n+1) (2n+6) = n(n+1)(n+3)

4 2
i(29x30><32 _9x10x12):223
60 2 2

10. Eight persons are tobe transported from city A to city B in three cars different makes. If each car can accomodate
at most three persons, then the number of ways, in which they can be transported, is
(1) 1120 (2) 560 (3) 3360 (4) 1680

Sol. (4)

JEE Exam Solution www.esaral.com 4
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Ways = —x3l
31312121
_8| X7x6x5x4
4
=56x30
=1680
5! 6! 7!
11. IfAz% 6! 7! 8!|,then |adj(adj(2A))| is equal to
Stei! 7! 8! o9l
(1) 2 (2)2° (3) 2+ (4) 2%
Sol. (1)
. 1 6 42
|Ak=gﬁi7ﬁﬂ6ﬂll 7 56
B 1 8 72
R, >R, >R,
R, >R, >R
1 8 42
|Al=]0 1 14|=2
0 1 16
|adjadj(2A) |= 2A["Y*
=[2A[*
=(214)
:212|A|4:>216

12. Let the number (22)%% + (2022)? leave the remainder o when divided by 3 and  when divided by 7. Then (o

+ B?) is equal to

(1) 13 (2) 20 (3) 10 4)5
Sol.  (4)

(22)°% +(2022)%

divided byy 3

(21+1)%% + (2022)%

=3k +1

(a=1)

Divided by 7

(21+1)®% + (2023 —1)?

7k +1+1 (p=2)

Tk +2

S0 o’ + p* =5

JEE Exam Solution www.esaral.com 5
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13.

Sol.

Let g(x) = f(x) + f(1-x) and " (x) > 0, x €(0,1). If g is decreasing in the interval (0, o) and increasing in the
interval (a,1), then tan™ (2a) + tan™ (a—ﬂj is equal to
(04

) 57“ @) n

2
(gzx) =f(X)+ f(1—x)&F "(x) >0,x (0,1
g(x)=f'(x)—f'l—x)=0
=f'(x)=1f'1-x)

Xx=1-x

3n 3n
3) n 4) >

X=—
2

g'(x)=0
atx:l
2

g"xX)=f"(x)+ f"(L—x)>0
g is concave up

hence a = 1

tan ' 2a +tan™ 1 +tan™ o+l

a

o

tan?1+tan*2+tan*3=7n

14.  Foro,B,y,d e N, if j(&j x +[

2X Bx
E) ] loge x dx = itij
X ale

8X
21 )

_1(3) +C,wheree= > — and C is constant

YA X n:On!

Sol.

JEE Exam Solution

of integration, then o + 23 + 3y —4 & is equal to
(1) 4 (-4
D

X = elnx

X\ (e} Cinx—x) \ —2(xinx—x
T ptomm e

XInx—x=t
Inx-dx =dt
J(e“ +e’2”)dt

eZt efzt

2 2

2x 2x
1
2\e 2\ x
o+268+3y—-456=4

(3)-8 ) 1

+C

www.esaral.com 6
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t? 2
15. Let f be a continuous function satisying j(f(x)+x2)dx:gt3,Vt>0.Then f{%) is equal to
0
2 3 3 3
1) -1+ = 2) n|1-= 3) —n| 1+ = N
()n( 16] ()7{ 16] () -« 6 (4 n 16

Sol. (2

I(f(x)+x2)dx=§t3,Vt>0

(Of(tz)+t4)=2t
f(t2)=2t—t4

16. Let a dic be rolled n times. Let the probability of getting odd numbers seven times be equal to the probability
of getting odd numbers nine times. If the probability of getting even numbers twice is ZL then Kk is equal to

15 !
(1) 60 (2) 30 (3) 90 (4) 15
Sol. (1)
P(odd number7times) =P(odd number9times)

35 el

"C,="C,
=n=16
Required
16
ol
2
16-15 1 15
T2 R
= 6—12 = k=60
2
17. Let a circle of radius 4 be concentric to the ellipse 15x? + 19y? = 285. Then the common tangents are inclined
to the minor axis ofthe ellipse at the angle.
T T T T
1) — 2) — 3) - 4) —
(1) 5 @ 3 @) 3 @7
Sol.  (3)
2 2
XY _
19 15

JEE Exam Solution www.esaral.com 7
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(0.415)

“0 9.0y

Let tang be
y =mx£+/19m? +15

mX—y £+/19m° +15=0
Parallel from (0, 0) =4
+19m’ +15

Jm? +1
19m? +15=16m* +16
3m* =1

1
N

3
with x-axis

=4

I+

m=

0=

oy

Required angle %

18.  Letd=2i+7j—k,b=3i+5k and C=i+j+2k, Let d-be a vector which is perpendicular to both &, and b,
and ¢.d=12. The (—i +j- ﬁ).(éxa)—is equal to

(1) 24 (2) 42 (3) 48 (4) 44
Sol. (4
a=21+7j-k
b =3i +5K
C=i—j+2k
ik
d=Aaxb)=12 7 -
30 5

d = A(35i —13] — 21k)
A(35+13-42) =12
A=2

d =2(351 —13j — 21K)
(i + - K)(E xd)

-1 1 -1
=1 -1 2 |=44
70 -26 -42

JEE Exam Solution www.esaral.com 8
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19.

Sol.

20.

Sol.

! isa real number} . Then which of the following is NOT correct ?

LetS= {z:x+iy: 2z

4z +2i
1)y e (_w,_%ju(_%,wj @ () =(o,—%j
(3)x=0 (@y+%+ﬁ¢_%
@
o<

2(x+1y) =31 2x+(2y-3)i ><4x—(4y+2)i
AX+iy)+2i  Ax+(Ay+2)i 4x—(4y+2)i
4x(2y —3)—2x(4y+2)=0

1
x=0 #—=
y 2
Ans. =2
Let the line X= 8=Y _Z%8 intersect the lines 222 =Y =1 _2+2 jpg X*+3_3-Y 278 i e points
1 2 5 4 3 1 6 3

A and B respectively. Then the distance of the mid-point of the line segment AB from the plane 2x — 2y + z =
14 is

1) 3 (@% (3)4 (Q%
3

§=¥i?:5%§=z (1)

X;5:y;7=212= Q)

Xg3:¥;32216:y .0

Intersection of (1) & (2) “A”
(4,—24+6,54-8)&(4u+53u+7,u—2)
A=Lu=-1

AlL4,-3)

Intersection (1) & (3) “B”
(4,—24+6,54—8)&(6y —3,—-3y+3,7+6)
A=3

y=1

B(3,0,7)

Mod pointof A& B = (2, 2, 2)

Perpendicular distance from the plane
2x—-2y+z=14
2(2)—2(2)+2-14]

Java+1 |

4

JEE Exam Solution www.esaral.com 9
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21.

Sol.

22.

Sol.

JEE Exam Solution

SECTION -

The sum of all the four-digit numbers that can be formed
(26664 )
2,1,2,3
3!
o= 3
31=6
3l
o
Sum of digits of unit place =3x1+6x2+3x3=24
Required sum
=24x1000+24x100+ 24 x10+24x1
=24x1111
= 26664

|
|
1w

3

B

using all the digits 2, 1, 2, 3 is equal to

In the figure, 61 + 0, = g and \/§ (BE) =4 (AB). If the area of ACAB is 2\/5—3 unit?, when 2—2 is the largest,

thenthe perimeter (in unit) of ACED is equal to
E

(6)

X tan 6,

@}
@]

X tan 0,

J3BE =4AB
Ar(ACAB) =23 -3

%xztamé’1 -2J3-3

BE=BD +DE
=x(tané, +tané,)

BE = AB(tan 6, +cot4),)

www.esaral.com
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4 1
—tané, +cotf, = tan :\/§,—
\/3—, 1 1 1 \/§
T T
0=— 0,=—=
6 2 3
T T
== 0,==
'3 7 6

as& is largest .. 6, = 592 =z
A 6 3

2o @f3-3)x2 _ J3(2-+/3)x2

tan 6, o
6

x> =12 - 643 = (3—+/3)?
x:3—\/§
Perimeter of ACED
=CD+DE+CE
=3J3+(3-3)V3+(3-3)x2=6
Ans. (6)

23. Let the tangent at any point P on a curve passing through the points (1,1) and (%,100], intersect positive x-

axis and y-axis at the points A and B respectively . If PA: PB=1:kandy =y (x) is the solution of the differential

dy

equation e = kx +g, y(0) = k, then 4y then 4y(1) — 5loge® is equal to

Sol.  (5)
Y-y =Q(X —X)
dx

Y =0
X = Yy
dy
y
B(0, p)
B N
1
Ao, 0)
ko +0 k+1
=X, 0= X
k+1 k
k+1 dx
——X=-y—+X
k dy
x+§——yd—x+x
k d

JEE Exam Solution
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24.

Sol.

K=2

dy =In(2x +1)
dx

(In2x+1)-1D+c

(2x+1)
2

1
2=>(0-1)+C
2( )

3 5
y(1)25(6|n3—1)+5

=§In3+1
2

4y() =6In3+4
4y(1)-5In3=4+In3

Suppose ai, az, 2, a3, a4 be in an arithemetico-geometric progression. If the common ratio of the corresponding
. - . . . .. 49
geometric progression in 2 and the sum of all 5 terms of the arithmetico-geometric progression is > then a4

is equal to

(16)

(a—2d) (a—d)
R

a=2

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

l+1+1+6 x2+(-1+2+8)d _59
4 2 2

2(§+7j+9d =4—9
4 2

gd:4_9_g:98—62:
2 4 4

d=1

=a, =4(a+2d)

=16

9

JEE Exam Solution www.esaral.com 12



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

x‘e’Sa ral JEE |NEET | Class 8- 10 Download eSardl AP [y I

25. If the area of the region {(x,y) : [x? —2| < x} is A, then 6A + 164/2 is equal to
Sol.  (27)

y

(x—(2—x2))dx+I(x—(xz—z))dx
22 8 22
[1 242 + J—(E—ug) (2—§+4j [1——+2J_]
W2 7 10 -8J2 9
A R A T
6A=—162 +27 . 6A+16:/2 =27
Ans. 27

A=

H'—.ﬁ

26. Let the food of perpendicular from the point A (4, 3, 1) on the plane P : x =y + 2z + 3 =0 be N. If B(5, o, B),
o, B € Z is a point on plane P such that the area of the triangle ABN is 3J2, then o? + B2 + af is equal to

Sol.  (7)

A(4.3.1)

X—y+2z+3=0

AN =/6

5-a+2+3=0

= a=8+2p

N is given by

x-4 y-3 z-1 —(4-3+2+3)
1 -1 2 1+1+4
x=3y=4,z=-1

N

(3,4,-1)

BN = /4 +(a—4)* + (B +1)°
= 4+ (2B+47 +(B+1)°
Area of AABN = %AN x BN =32

JEE Exam Solution www.esaral.com 13
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%x 6xBN =32

BN =23
44+2B+4)+(p+D* =12
p+4)7? +(B+1)*-8=0
542 +188+9=0
Bp+3)(p+3)=0

f=-3

o=2

o’ +p*+af=9+4-6=7

217. Let S be the set of values of A, for which the system of equations

6AX =3y + 3z = 4)?,
2X+ 6y +4z =1,

3x + 2y + 3%z = X has no solution. Then 12) || is equal to

Sol.  (24)
6, -3 3

A=|2 6. 4[=0
3 2 3

leS

2)(94% —4)+(31.-6)+(2-92) =0

187° ~145—4=0
(L—1)(BA+1)(31+2) =0
=1=1-1/3,-2/3

6. -3 4)°
For each values of 1,A; =2 64 1 |#0
3 2 1

12[1+1+E)=24
3 3

28. If the domain of the function f(x) = sec™ [ 2x
5x+3

Sol.  (24)
f(x)=sec™ 2
5x+3
2X
5x+3
2X {5125 2x 2[5+ 3|
5x+3

(2x)* = (5x+3)* =0
(7x+3)(-3x—-3)>0

JEE Exam Solution

j is [o, B) U (y, 8], then [3a+10(B+y)+215| is equal to .
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— + —
<« : >
-1 _§
7
: -3 -3 -3
-1,— —= =
domaln[ s ju[ 57 }

-3
:_11 = :_!52_
a=-Lh=go=g50=7
30.+10(f+7)+210=-3

—3+10(_—6j + (_—3)21= —24
5 7

29. Let the quadratic curve passing through the point (—1,0) and touching the line y = x at (1,1) be y = f(x). Then
the x-intercept of the normal to the curve at the point (a, o + 1) in the first quadrant is
Sol.  (11)
f(xX)=(x+D(ax+b)
1=2a+2b
f'(X)=(ax+b)+a(x+1)
1=(3a+b)
=b=1/4,a=1/4
(x+1)°
f(x)= 2
2
S PR Gl
2 2
a+l=4
a=3
normal at (3, 4)

1
—4=-=(x-3
y 2(x )

y=0 x=8+3
Ans. 11

30. Let the equations of two adjacent sides of a parallelogram ABCD be 2x—3y =-23 and 5x + 4y = 23. If the
equation of its one diagonal AC is 3x + 7y = 23 and the distance of A from the other diagonal is d, then 50 d? is
equal to

Sol.  (529)

C(3,2)

Sx+4y=23

A 2x-3y=-23 B(-17)
(-4.5)

A & C point will be (4, 5) & (3, 2)

JEE Exam Solution www.esaral.com 15
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mid point of AC will be [_%9

equation of diagonal BD is
7

7 2 1
e
2

= 7x+y=0

Distance of A from diagonal BD

4.2
RN
— 50d? = (23)?
50d% =529

JEE Exam Solution www.esaral.com 16
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