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FINAL JEE-MAIN EXAMINATION — APRIL, 2023
Held On Thursday 06th April, 2023
TIME : 09:00 AM to 12:00 PM

SECTION-A

1. The straight lines 1; and 1, pass through the origin and trisect the line segment of the line L : 9x + 5y = 45
between the axes. If m; and m; are the slopes of the lines 1; and 1, then the point of intersection of the line y
= (m1 + my) X with L lies on.

(1) 6x+y=10 (2) 6x-y=15 (B y-2x=5 @y-x=5
Sol. 4
o o
Q {1
A\
L:9x+5y =45
A(5,0),B:(0,9)
A P Q B
(5,0) (0,9)
2x5+1x0 10
> P ===
1+2 3
Py:O><2+9><1:3
1+2
P:(EBJ
3
Ix5+2x0 5
Similarl = = —
imilarly — Q, 17 3
1x0+2x9
:—:6
Q 1+2
5
1 —=,6
o (3¢]
_3-0 _ 9
NOWml—r—lo
—-0
3
6-0 18
= — — =
5 o 5
3

NowLi:y(mi+m)x=vy= (%) X=9=2y ..(2)

from (1) & (2)

which satisfyy —x =5 Ans. 4

JEE Exam Solution

9x + 5y =45
9x-2y=0
o+ _

y=45 = yzg

10

= X=—

7
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2. Let the position vectors of the points A, B, C and D be 5i+5j+2Ak,i+2j+3k,—2i+Aj+4k and
~i+5j+6k. Letthe set S={\ € R : the points A, B, C and D are coplanar}. Then > (% +2)* is equal to :

reS
m% 2) 13 (3) 25 (4) 41
Sol.  (4)
A, B, C, D are coplanar
4 3 3-2)
:{,@A—cﬁ]zo =7 A-5 4-20|=0
6 0 6-2x

= B6[6L—12— (A—5)(3-20)]+0 []+(6—21) [20 — 4% — 21]
— 6[6L—12+202+ 15130 ]+ (6—21) [4A —1] =0

— 1202+ 42\ — 18 + 812- 221~ 6 =0

— 4\2+201-24=0 —A2-5A+6=0

A=2
(A=3)(r-2)=0 <

A=3
Now = (A+2) =16+25=41

res

xsec? X + tan x

3. Let I(X) :J.X ((

)dx. If 1(0) = 0, then I(E)is equal to :
xtanx +1) 4

(1 +4)? . i @) log (m+4)®
16 4(n+4) 32 4(n+4)

(n+4)? o (4) log (m+4)? n?
16 4(n+4) 82 An+4)

(1) log,

(3) log,

Sol. (2

I(X)=
) '[ (xtanx+1)2
Letxtanx+ 1=t

I =x2 -1 +I 2x dx
Xtanx +1 Xtanx +1

I=x2[ -1 ]+2_[ 2x dx
Xtanx +1 Xtanx +1

-1 ]
I =x*| ———— |+ 2In|xsinx +cosx|+C
Xtanx +1

NG (xseczx n tanx)

dx

Asl1(0)=0=C=0
|(EJ:|n[(“+4)ZJ_ n?
4 32 4(TC+4)

4, The sum of the first 20 terms of the series 5+ 11 +19+29+41 + ..... 1S :
(1) 3450 (2) 3420 (3) 3520 (4) 3250

JEE Exam Solution www.esaral.com 2
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Sol.

Sol.

Sol.

3)
S, =5+11+19+29+41+.....+T,
S,= 5+11+19+29+...4+T ,+T

n

0=5+<6+8+10+12+....; T
(n—1)terms
(n—1)
T =5+4—-=>|2:6+(n—-2)-2
To=5+(N-1)(n+4)=5+n2+3n-4=n?+3n+1
20 20
Now Spo= D> T, = > n*+3n+1

n=1 n=1

20.21.41  3.20.21

Sz0 = + +
6 2

S0 = 2870 + 630 + 20

Szo = 3520

20

A pair of dice is thrown 5 times. For each throw, a total of 5 is considered a success. If probability of at least 4

then k is equal to :

.k
successes IS —,
311

(1) 164 (2) 123 (3) 82 4) 75
)
n(total 5) = {1, 4), (2, 3), (3, 2),(4, 1)} =4
4 1
P(success) = —= —
36 9

P(at least 4 success) = P (4 success) + P(5 success)

1) 8 1Y _ 41 _ 41 123 _ k
=5C,. (5) § +5C5(§j = 9—5 = 3W: ? = ?
K=123

Let A = [ajj]2x2, Where aj; = 0 for all i, j and A? = I. Let a be the sum of all diagonal elements of A and b = |A|.
Then 3a%+ 4b? is equal to :

(1) 14 (2) 4 (3)3 4)7
)
A=1=|AR=1=|A|=%1=b
LetAz{a B}

Yy O
ol [

y o) Ly ®

{a2+ﬁy aﬁ+325}[1 0} o Byl
oy+yd YB+9d 01
(a+d)p=0=>a+06=0=a
(a+3)y=0
By+8°=0

Now 3a? + 4b® = 3(0)*+ 4 (1) = 4

JEE Exam Solution www.esaral.com 3
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7. Let a1, a, as, ...., an be n positive consecutive terms of an arithmetic progression. If d > 0 is its common

difference, then: lim

MHJ—W— 4‘( ....... ﬁ]w

(D%= 2)1 3) \/d (4)0
Sol. (2
([J‘ Ja, | Ja, - J_ ...... J_ J_J
_ \/7[\/_ a2+\/5 ay + . +\/ﬁ_\/§}
er n —d

|

B

= STa)
7 N —
B

Q| |

=)

N—

1l
I
5
o.|'_‘
A
=R
+
o

|
S| a

|
3/3,7

g
N

8. If 2'C3:"Cs: 10 : 1, then the ratio (n? + 3n) : (n? -3n + 4) is :
(1) 27:11 (2)35:16 32:1 (4)65:37
Sol.  (3)
Zn”C3 10 20Mn-3)! _
C, (2n—3)!n!
2n(2n-H2n-2) _ 44
n(n—1)(n—-2)
420D _ 99—~ 8n-4=10n-20
n—2
2n =16
2
Now ZHi
n°-3n+4
- 64+24 88 _,
64-24+4 44
Ans. 3
9. LetA={xe R:[x+3]+[x+4]<3}
x—3
B={xeR:3" [Z 13 < 3“} , Where [t] denotes greatest integer function. Then,
r=1
(1)AcB,A= B 2)ANB=¢ (3)A=B 4)BcC,A=B

JEE Exam Solution www.esaral.com 4
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Sol.

10.

Sol.

JEE Exam Solution

@)

A={xe R:[x+3]+[x+4] <3},
2[x]+7<3

2[x] <-4

[X]<2=x<-1 -.(A)

r=1

B:{xe]R:B"[iélgr

x-3
< 3—3xA }

» 3 x-3

3 <3

@mfj
x-3

1

32)(—3 E < 3—3X

11
10

x-3
= (l) < 3—5x+3
9

= 36—2)( < 3375X
=6-2X<3-5x
= 3<-3X

— ..(B)

A=B

One vertex of a rectangular parallelepiped is at the origin O and the lengths of its edges along X, y and z axes
are 3, 4 and 5 units respectively. Let P be the vertex (3, 4, 5). Then the shortest distance between the diagonal

OP and an edge parallel to z axis, not passing through O or P is :

12 12
1) — 2) 1245 3) =%
NG (2) 125 @ %
3
Equation of OP is X_Y_z2
3 4 5

a1=(0,0,00) a=(3,0,5)
b1=(3,4,5) b2=(0,0,1)
Equation of edge parallel to z axis
Xx-3 y-0 z-5

0 0 1
a, -a)-(b,xb
RNCER(EES
<5

305

3 45

001 34 12
]k \4?—3] 5
3 45

0 0 1

www.esaral.com
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11. If the equation of the plane passing through the line of intersection of the planes 2x -y +z=3,4x -3y + 52 +
9 =0 and parallel to the line le = y:f _z=2 isax+by+cz+6=0,thena+b +cisequal to:
(1) 15 (2) 14 (3) 13 (4) 12

Sol.  (2)
Using family of planer
PPPi+AP,=0=P2+4A)x—(1+30)y+(1+51)z=(3-91)
X+1 _y+3 _z-2
2 4 5
Thenfori:n,.v, =0

22+40)-4(1+30)+5(1+51)=0

-3+50=0=> k=g

Pis| to

Hence:P:22x-14y+20z2=-12
P:11x-7y+10z+6=0
=a=11

b=-7

c=10

—at+tb+c=14

Ans. 2

12. If the ratio of the fifth term from the beginning to the fifth term from the end in the expansion of

( X 2+4ij is /6 :1, then the third term from the beginning is :

Y3

(1) 302 (2) 60:2 (3) 3043 (4) 6043
Sol.  (4)

"C((2)) [ﬂ
T, 3) _ 6

5. 1 n—4 1 4 1
"C,| 24j
34

1
=10C,22.32 = % A4, 13 = 60+/3
13. The sum of all the roots of the equation [x2 — 8x + 15| - 2x + 7 =0 is :

(1) 11-3 (2 9-3 (3) 9+3 (4) 11++3

JEE Exam Solution www.esaral.com 6
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Sol.  (3)
X2 —8x + 15| =2x 7
—8x+15=2x-7
-10x +22=0

N

Ans. 3

X1:5+\/§ Xo=5-
Sumof of rootsis =5+ /3 +4=9+ /3

&
&

—-8x+15=7-2x
-6x+8=0

AN

J3 (reject)

X3=4 Xs4=2 (reject)

30-x=10 3 (2- V3)

JEE Exam Solution

From the top A of a vertical wall AB of height 30 m, the angles of depression of the top P and bottom Q of a
vertical tower PQ are 15° and 60° respectively, B and Q are on the same horizontal level. If C is a point on

then the area (in m?) of the quadrilateral BCPQ is equal to

30 TC

(3) 300(\3-1) (4) 600(<3-1)

60°

= (2-3)

14.
AB such that CB = PQ,
(1) 200(3 ) ) ) 3oo(J§ +1)
Sol. (4)
AABQ
AB = tan 60°
BQ
BQ= = =103 =
f
& AACP
AC =tan 15° = (0=x) _
y

www.esaral.com
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15.

Sol.

16.

Sol.

17.

30 x=20+/3 - 30
X =60 —20+/3
Area=x.y =20 (3-43).1043

=600 (+/3-1)
Ans. (4)

Let a=2i+3j+4k,b=i—2]—2k and ¢=—i+4j+3k. If d is a vector perpendicular to both b and ¢, and
ad =18, then [dxd]? isequal to:

(1) 760 (2) 640 (3) 720 (4) 680
®
d=A(bx¢C)
Fora:d.d =18=A[dbc]=18
2 3 4
=il -2 -2/=18
-1 4 3

—A(4-3+8)=18= AL=2
—d=2(2i —]+2k)
Hence | @ x d[?=a’d?>—(&.d)?
=29-36— (18)? = 18 (58 — 18)
=18-40 =720

Ans. 3

If 2x¥ + 3y* = 20, then j_y at (2, 2) isequal to :
X
3+log, 8 2+1log,8 3+log, 4 3+1log,16
W2 @i @ | @ S
2+log, 4 3+log, 4 2+log,8 4+log, 8
)
2xY +3y* = 20

1
v, [vz —+Inv,.v}
Vl

2xY (y.1+lnxd—yj + 3y* (xi.d—yﬂny.l]: 0
dx y dx

X
Put (2, 2)
2.4 (1+In2d—yj+ 3.4 [1.d—y+ln 2] =0
ax dx
dy _
™ [8In2 +12]+8+12In2=0
X
d_y _ 2+3In2 _ 2+In8
dx 3+2In2 3+In4

If the system of equations

X+y+az=Db

2X+5y+22=6

X+2y+3z=3

has infinitely many solutions, then 2a + 3b is equal to :

JEE Exam Solution www.esaral.com 8
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(1) 28 (2) 20 (3) 25 (4) 23
Sol.  (4)

X+y+az=Db

2X+5y+22=6

X+2y+3z=3

For o solution

A=0,Ax=0,A/=0,A;,=0

1 1 a

A=2 5 2/=0=>11-4-a=0=a=7
1 2 3
1 1 b

;=12 5 6)=0=>3-0-b=0=b=3
1 2 3

Hence 2a + 3b = 23

Ans. 4

18. Statement (P = Q) A (R = Q) is logically equivalent to:
o gg(PvR):Q QD P=RVOR=R B P=RAQ=R ADHPAR=Q
(P=Q) A(R=Q)
We known that P=Q = ~P vQ
= (~PvQ) A(~RVvQ)
= (~PA~R)VvQ
= ~((PvR)VvQ
= (PVvR)=Q

2
19.  Let 5f(x)+4f (lj —Li3x>0. Then 18 [f(x)dx is equal to
X 1

X
(1)101log.2 -6 (2)10loge 2 + 6 (3)5l0ge2-3 (4)510ge 2 +3
Sol. (1)
5f(x) + 4f (lj - 1.3 (D
X X
1
X—> =
X
5f (lj FAF(X)=x+3 e
X
(1)x5-(2)x4

s £(x) =93ng+

w|

2
=18 [f(x)dx =18 (§1n2_ﬂx§+1j
1 9 9 2 3

=10In2-6

JEE Exam Solution www.esaral.com 9
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20. The mean and variance of a set of 15 numbers are 12 and 14 respectively. The mean and variance of another
set of 15 numbers are 14 and o? respectively. If the variance of all the 30 numbers in the two sets is 13, then

o’ isequal to :
(1) 12 (2) 10 (3) 11 49
sol.  (2)
A 2 2 nn m. —m 2
Combine var, = 10 #120"  MNz (Mg —m )
n,+n, (nl+n2)
: .o? 15.15(12-14)°
13 15-14+15.0° ( )
30 30x30
2
13:14+0 +ﬂ
2 4
c2=10
SECTION-B

21. Let the tangents to the curve x2 + 2x —4y + 9 = 0 at the point P(1, 3) on it meet the y-axis at A. Let the line
passing through P and parallel to the line x — 3y = 6 meet the parabola y? = 4x at B. If B lies on the line 2x —
3y =8, then (AB)? is equal to :

Sol.  (292)

C:x®+2x—-4y+9=0
C:(x+1)2=4(y-2)
Teag: X1+ (X+1)-2(y+3)+9=0
12X-2y+4=0
Tp:X-y+2=0
A:(0,2)
Line || to x—3y = 6 passes (1, 3) isx—-3y+8=0
Meet parabola : y? = 4x
=y’ =4(3y-8)
=y?-12y+32=0
=>((y-8)(y-4=0
= point of intersection are
(4,4) & (16,8) lieson2x—3y =8

B
Hence A: (0, 2)
B: (16, 8)
(AB)? = 256 + 36 = 292

JEE Exam Solution www.esaral.com 10



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

\\elsa ral JEE | NEET | Class 8- 10 Downloadl esral APP [ 1§

22. Let the point (p, p + 1) lie inside the region E={(X,y):3—x£y£ 9—x2,03xs3}. If the set of all values

of p is the interval (a, b), then b? + b —a? is equal to

Sol.  (3)
3-x<y<9-x%0<x<3
Lix+y=3 A:(P,P+1)

LA)>0=P+P+1-3>0=P>1 ..(I)
S(A)<O0=P+1-+9-P? <0
—P+1<+9-P?

=P+2P+1<9-P?
= 2P2+2P-8<0
=P2+P-4<0

cpe (A5 )

. ; Q)

)N @)Pe [1,@1] =(a, b)
b’+b-a?=4-1=3

23. Let y = y(x) be a solution of the differential (xcos x)dy + (xysin x + ycos x — 1)dx = 0, 0 < x <g If
/e Y T T I
=y| = |=+3,then |=y"| = [+2Y'| =
sy(sj 3. then {5y (6) y(ej

Sol. (2
(x cos X) dy + (xysinx +ycos x -1) dx =0,0 <x < g

is equal to

dy [ xsinx+cosx 1
-+

dx XCOS X XCOS X
IF = x secx
X SecX
y.xsecx=j dx=tanx+c
X COS X

Since y(njzﬂ Hence ¢=+/3
T

3

)

JEE Exam Solution www.esaral.com 11
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24, Leta € Zand [t] be the greatest integer < t. Then the number of points, where the function f(x) = [a + 13 sin
X], X € (0, m) is not differentiable, is

Sol.  (25)
f(x) = [a+ 13 sin x] =a + [13 sinx] in (0, m)
X € (0, m)

= 0<13sinx<13

= [13sinx]= {0, 1,2, 3,... 12,13,}
\2 VNS
2 2 1

Total point of N.D. = 25.

25. If the area of the region S = {(X, y) : 2y — y?> < x> <2y, x >y} is equal to n—fil then the natural
n+ n—
number n is equal to .
Sol.  (5)

X2+y?-2y>0&X%x2-2y<0,x>y

2,2
Hence required area = l><2>< Z—Ix—dx—(f—lj
2 5 2 4 2
=Z—E:>n=5
6 4

26. The number of ways of giving 20 distinct oranges to 3 children such that each child gets at least one orange is

Sol. 3483638676
Total — (one child receive no orange + two child receive no orange)
=320 (3C, (220-2) + °C, 1%°) = 3483638676

217. Let the image of the point P (1, 2, 3) in the plane 2x —y + z = 9 be Q. If the coordinates of the point R are (6,
10, 7). then the square of the area of the triangle PQRis .

Sol.  (594)
Let Q (B, ) be the image of P, about the plane
2Xx-y+z=9
a-1 B-2 y-3

2 -1 1

=a=5p=0,y=5

2

Then area of triangle PQR is = %‘@x ﬁ‘

= |-12i-3]+ 2112‘ =144+ 9+ 441 =594
Square of area = 594
28. A circle passing through the point P(a. B) in the first quadrant touches the two coordinate axes at the points A

and B. The point P is above the line AB. The point Q on the line segment AB is the foot of perpendicular
from P on AB. If PQ is equal to 11 units, then value of af is .

JEE Exam Solution www.esaral.com 12
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Sol.

29.

Sol.

30.

Sol.

(121)

A

Let equation of circle is (x —a)? + (y — a)? = a?
which is passing through P (a.,p3)
then (o —a)2 + (B —a)? = a?
o+ PB2-20a—-2pBa+a2=0
Here equation of ABisx +y=a
Let Q (o',") be foot of perpendicular of P on AB
a-a B-p _ —(a+p-a)
1 1 2

PQ?= ('~ o)+ (B~ B) = % (o + 2+ %(wﬁ—a)z

121:%(0L+|3—a)2

242 = o? + B~ 20a - 2Ba+ a2 + 20
242 = 20

—af =121

15
The coefficient of x8 in the expansion of (x“ —isj is .
X

(5005)

1 15
(X“F)

15-r [ =1 '
Tr+1 = Cr (X4) (Fj
60 —7r=18
r=6
Hence coeff. of x!8 = 15Cg = 5005

Let A={1,2,3,4,....10}and B ={0, 1, 2, 3, 4}. The number of elements in the relation R = {(a, b) € A x
A:2(a-b)>+3(a—b) e B}is .

(18)
A={1,23,....10}
B={01,23 4}

R={(a,b) e AxA:2(a-b)?>+3(@-b) e B}
Now 2 (a—h)’+3(a-b)=(a—-h) (2(@a—-b)+3)
—a=bora-b=-2

When a=b = 10 order pairs

When a— b = -2 = 8 order pairs

Total =18

JEE Exam Solution www.esaral.com 13
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