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FINAL JEE-MAIN EXAMINATION — APRIL, 2023
Held On Saturday 08th April, 2023
TIME : 09:00 AM to 12:00 PM
SECTION-A

1. The area of the region {(x, y):x?<y<8-x°y< 7} is.

(1) 24 (2) 21 (3) 20 (4) 18
Sol. (3)

y>x> y<8-x° y<7

x?=8-x?

x2=4

X=+2

[

2[1.7 +j(8—2x2)dxj—21(x2)dx

1 0

A2
A4

=2 7+3—?’2—§}=2[7+9}_—2

L 3 313
_80_ 9
3
NERNES
11
2. Let P = 2 2 VA = and Q = PAPT. If PTQ%7 P = {a b} , then 2a+ b -3¢ — 4d equal to
1 3 01 c d
2 2
(1) 2004 (2) 2007 (3) 2005 (4) 2006
Sol. (3)
Q =PAPT

pT. Q2007' P=pPT. QQ...Q.P
= PT(PAPT) (P.AP") ... (PAPT)P.
= (PP)APTP)A ... A(P'P)
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Sol.

Sol.
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PTP=

S A 29
AR AR

PT. Q2007- P - A2007
AZ:F 1}{1 1}:‘1 2}
0 1)/0 1] |0 1
'AZOW:F 2007}_[31 b}
0 1 c d

a=1,Db=2007,c=0,d=1
2a+b —3c—-4d =2+ 2007 -4 = 2005

Negationof (p — q) — (@ — p)is

Q) g Ap @pv(~0) @) (=p)vq @) gn(=p)

(4)
(p—>a)—>(a—p)
~[~ p—a Aq—p]
= p—=qA~g—p
= ~pVvVqg A gA~p
=qA~p.

Let C(a, B) be the circumcenter of the triangle formed by the lines

4x + 3y = 69,

4y —3x =17 and

X+ 7y =61

Then (o — B)* + a + B is equal to

(1) 18 (2) 15 (3) 16

(4)

-3x+4y=17

=

(4) 17

4x+3y=69

4x + 28y = 244
4x + 3y = 69

25y =175
y=7,x=12
A(12,7)
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—-3x+4y=17
3x+ 21y =183

25y = 200
y=8,x=5
B(5, 8)
.. Circumcenter

17 15
o=— = —
B

2
53
2'2
(oc—B)2+oc+B
1+16 =17

5. Let a, B, v, be the three roots of the equation x® + bx + ¢ = 0. If By = 1= -a, then b® + 2¢® -

equal to
1) % ) 21
Sol. (3)

(04

/

x> +bx+c=0—">f

N

Y

pr=1
a=-1
Puta=-1
-1-b+c=0
c-b=1

also

apy=-c

-1=—¢c =>c=1
S.b=0

x*+1=0
a=-1B=-w,y=—w?
b3+ 2¢3 - 308 - 6B - 8y2
0+2+3+6+8=19
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6. Let the number of elements in sets A and B be five and two respectively. Then the number of subsets of A x B
each having at least 3 and at most 6 elements is:
(1) 752 (2) 772 (3) 782 (4) 792

Sol. (4
n (A X B) =10

0C, +°C, +°C, +°C, =792

7. If the coefficients of three consecutive terms in the expansion of (1 + xX)" are in the ratio 1 : 5 : 20, then the
coefficient of the fourth term is
(1) 5481 (2) 3654 (3) 2436 (4) 1817
Sol. (2
Cr — 5 Cr-¢-1 — 4
! Cr—l " Cr
'+l 5 nosrea ()
;
n=6r-1...(1)
..n=29,r=5
Coeff of 4" term = *C,
= 3654
8. Let R be the focus of the parabola y? = 20x and the line y = mx + ¢ intersect the parabola at two points P and Q.
Let the point G(10, 10) be the centroid of the triangle PQR. If ¢ — m = 6, then (PQ)? is
(1) 325 (2) 346 (3) 296 (4) 317
Sol. (1)

P(Xlr yl)

Q(x2, y2)

y?=20x,y=mx+c

yzzzo(y_cj
m
yz_zo_y_’_@:() y1+y2+y3:10
m m 3
§=30
m
2
m=2,
andc—-m=6
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2 20
C=—-+6=>—=¢C
3 3

20x 20

y2 - 30y + 2—A=o:> y2— 30y + 200 = 0
%

y=10,y=20

y =20, x = 20 P(5, 10): (20, 20)Q

§5§i5=uh>x=5PQE1§+uﬁ=25+mo=3%

+2+..+ n
9. Let SK% and ¥ SJZ = % (Bn? + Cn+D), where A, B, C, D eN and A has least value. Then
I

(1) A + Bis divisible by D 2)A+B=5(D-C)

(3) A+ C + D isnotdivisible by B (4) A+ B + Disdivisible by 5
Sol. (1)

k+1
S =—-
)

CKP+1+2k

4
n 1)(2n+1
ZSJZ ZE{M_Fn_Fn(n +1):|
=) 4 6

(n+1)(2n+1)
I 6

[2n? +3n+1 }
———+n+2

S

NS

+1+n+1}

N[>

—(2n?+9n+13
T |l ]
A=24B=2,C=9,D=13

N[>

_2n2+9n+13}_ n

—4:y+2:z+3and x—1:y—3:z—4is

5 3 3 4 2

1) 2J6 (2) 3J6 (3) 643 (4) 632
Sol.  (2)

10. The shortest distance between the lines X

,=(4,53)
(

JEE Exam Solution www.esaral.com



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

QQ’Sa ral JEE | NEET | Class8 - 10 Download eSaral APP [ (1§

11.

Sol.

12.

Sol.

13.

Sol.

14.

The number of arrangements of the letters of the word "INDEPENDENCE" in which all the vowels always
occur together is.
(1) 16800 (2) 14800 (3) 18000 (4) 33600
1)
IEEEE,
NNN, DD, P, C
8l 6!

——x—=16800
3121 41

If the points with position vectors oc?+10]+13f<, 6i +11] +11K, %? + B] —8k are collinear, then (19a - 6B)? is

equal to

(1) 49 (2) 36 (3) 25 (4) 16
)

(a,10,13);(6,11,11),@, B,—sj

oa—6 -1 2

3/ 11-B 19

A 11-p 19
3
19

azpr 3107 op—tt
19 19

-.(190.—6p)" =(117-123)" =36

In a bolt factory, machines A, B and C manufacture respectively 20%, 30% and 50% of the total bolts. Of their
output 3, 4 and 2 percent are respectively defective bolts. A bolt is drawn at random form the product. If the
bolt drawn is found the defective, then the probability that it is manufactured by the machine C is.

5 3 9 2
1) — 2) - 3) — 4) -
Ok @ - ®) 5 () -
1)
2 3 5
P(A)= — P(B)= — P(C) = —
(A) 10 (B) 10 © 10
i _ 3 Defective,/ | _% Defective/ | — 2
P(Defective/A) = 100" P( é)_m P( /C)_loo
9) 2
P(E) = 210?00 __ 10
2 y 3 3 _4 5 2 6+12+10
Xt XX ——
10 100 10 100 10 100
_10
28
_5
14
Ifforz=o+iB, [z +2|=2z+ 4(1 +i), then o + 3 and o} are the roots of the equation
(D)x*+3x-4=0 Q) x*+7x+12=0
B)x*+x-12=0 @) x*+2x-3=0

JEE Exam Solution www.esaral.com 6
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Sol.  (2)

|zZ+2|=|a+ip + 2

=o+ip+4+4i

«/(0@+2)2+BZ =(o+4)+i(B+4) B+4=0
(oc+2)2+16=(oc+4)2 B=—
> +4+40+16 =0® +16 + 8a

4=A4q

a=1

a=1p=—4

a+tpP=-3,0p=-4
Sum of roots = -7
Product of roots = 12

X2+ 7x+12=0
15. Iim([ (L—cos” (3X)j[ sin°(4x) B is equal to

x>0\ | cos®(4x) )\ (log,(2x +1)°

(1) 24 2)9 (3) 18 (4) 15
Sol.  (3)

sin4x \° B
9x? 4

| 1-cos? 3x ' X
x>0 9x? cos® 4x Pn(HZX)T -
— e X

2X

limz[ 12,1641 _1g
271 1x32

16. The number of ways, in which 5 girls and 7 boys can be seated at a round table so that no two girls sit together,
is

(1) 7(720)?
sol.  (4)
6 Ix 7C5 x5l
= 720x21x120
= 2x360x7x3x120

(2) 720 (3) 7(360)2 (4) 126(5!)2

=126 x(5!)’
17. Letf(x):w,xqo.n]—
SIN X —COS X
2 2
1) = 2) 2
1) 3 (2) 5
JEE Exam Solution
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Sol.

18.

Sol.

19.

Sol.

n /n 1 > T T -1 4
f'l—=|=-=sec—.tan— =— -—x
12 2 6 6 2 3

(7). (75 _2
12 12 9
If the egation of the plane containing the line x + 2y + 3z — 4 =0 2x + y —z + 5 and perpendicular to the plane
F=0—-])+1(> +j+K) +p( —2j+3Kk) is ax+by +cz = 4, then (a-b+c) is equal to
(1) 22 (2) 24 (3) 20 (4) 18
1)
D.R’s of line N, = —5i + 7j — 3k
D.R’s of normal of second plane
A, = 5i — 2] - 3k
A, x A, = —27i — 30 — 25k

11 14
5’5

A point on the required plane is (O, -

The equation of required plane is
27x+ 30y +25z2=4
S.a—-b+c=22

2 1 0
LetA=|1 2 -1|.If|adj(adj(adj2A))| =(16)", then n is equal to

0 -1 2
(1) 8 (29 (3) 12 (4) 10
(4)

IA| = 2[3] - 1[2] = 4

- |adi(adj(adj2A))|

- |2A|(”*1)3 = 2A = 16"
= (2°|A) = 16"

= (2 22)8 ~16"

JEE Exam Solution www.esaral.com 8
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=2% -~ 16"
~16° =16" =n=10

20, Let1) = [— XD gx, x> 0.1F im1(x) =0, then I(1) is equal to
X[+ xe*) X
1) e—+1—Ioge(e+1) (2) eL2+Ioge(e+1)
e+2
@) £2 _1og, (e+1) (@) e—+1+log (e+1)
e+l +2
Sol.
x+1
()=
1+xe
1+xe* =t

(xeX +ex)dx =dt

(x+1)dx :eixdt

"'Ix;jxt.tz jj(t—d;)tz jjt(t(—jtl).t:>I _(—_ ) ‘

:It(tdfl) _I%: t_(E—_l)):t+E+c

= Infe—1-Inff|+ & +c

= 1In —In

xe* | 1
+ xe*
IimI(x) =c=0

X—©

I(x) =

=Ine—In(1+e)+

e+2
- e+1—|n(1+e)

JEE Exam Solution www.esaral.com 9
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21.

Sol.

22.

Sol.

23.

Sol.

SECTION -B
Let A={0,34,6,7, 8,9, 10} and R be the relation defined on A such that R ={x,y) € A x A: x —y is odd
positive integer or X —y = 2}. The minimum number of elements that must be aadded to the relation R, so that
it is a symmetric relation, is equal to
(19)
A={0,3,4,6,7,8,9, 10} 3,7,9 — odd

R={x—y=odd+veor x—y=2} 0,4,6,8,10 — even
°C, - °C, =15+ (6, 4), (8,6), (10, 8), (9, 7)

Min™ ordered pairs to be added must be
:15+4=19

7
Let (t) denote the greatest integer < t, If the constant term in the expansion of (3x2 —2—15) isa,then[a]is
X

equal to
(1275)

5]
2x°

g 1Y
T.=7C.(3x) (_j
r+l r( ) 2X5
14-2r-5r=14-7r=0
sr=2

2
T.oc3( t] X285 75
3 2 2 4

~[o]=1275

Let A1, A2 be the values of A for which the points (g ,1,%) and (-2, 0, 1) are at equal distance from the plane 2x

X-5 y-1 z+7 i
2 2

+ 3y -6z + 7 =0. If A1 > Ay, then the distance of the point (A1— A2, A2, A1) from the line

9

N | U

2x+3y—62+7=0( ,1,xj,(—2,0,1)

—4-6+7

5+3-6A+7
7

1562 =3

15-62.=30r 1561 =3

6. = 12 6= 18

=2 =3

A =3, A2=2

2P(L23) X2oy-b_zid
1 2 2

d, = =d

JEE Exam Solution www.esaral.com 10
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P

.

P(1,2,3)
a
d
5,1,7) (1,2,2)
4_|(4-1-10)x(1,2.2) _|18i-18]+9K|_
3 B 3
24.
: 4 4 :
points [e,g) and (e ,a) , then a is equal to
Sol. (3

(y—2Inx)dx+(2xInx)dy =0

dy(2xInx)=[(2Inx)-

dy_1 'y
dx x 2xInx
dy,  y _1

dx 2xInx Xx
1

| F — ej2xlnx X

y ]Jdx

(Let,lnx:uz)

1dx =2udu
X

yv/Inx =§(Inx % +c<—(e,%j

_ezj —In(lnx)
:>IF:(Inx)%
y,_|I‘IX J- Inx
:Zqudu

)

2 2
—=—4C=>C=—
3 3 3
yJlnx == (Inx)3
oc'2=§x8+§
a=23

JEE Exam Solution
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25.

Sol.

26.
Sol.

27.
Sol.

Let a=6i+9]+12k, b=ai +11j—2k and ¢ be vectors such that axc—=axb. If d.¢=-12,¢.(i-2j+k) =5,
then C.(i+j+K)isequalto

(11)

axC=ax5

x( - B) =0

[

Q| U
o o

”rl )
~d=2(c-b)
(6,9.12)=A[x -0,y —-11,z+2]
X—a y-11 z+2
2 3 4
4y - 44=32+6
4y — 3z =50
6Xx+9y +122=-12
2X+3y+4z=-4 ((ox—-2y+z=5)
2x -4y +2z=10
+ _

y+22=-14 ...(2)
8y — 6z =100
2ly +6z=-42

29y = 58

y=2,z=-14
SoX—4-14=5

X=23

T=(232,-14)
T-(111)=23+2-14=11

The largest natural number n such that 3" divides 66! is
(31)

66] [667] [66
)5
22+7+2=31

3
If aa is the greatest term in the sequence a,=

7 ,n=123,..., thenais equal to
n* +147

(0.158)

X
f(x) =
x) x* +147

(x“ +147)3x2 -x3 (4x3)
(x* +147)

3x° +147x 3% —4x°

- +ve B

f'(x) =

x2(44—x4)

JEE Exam Solution www.esaral.com 12
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f'(x)=0 atx® =147 x 3x?
X2=0,x*=147 % 3

X =0, x2=++147x3
x2=+21

X = ++/21

_S 0 V21

fmax at f(4) or f(5)
fay =22 ~ 0158 £(5)= 22 ~ 0161
403 172

. a=5

28. Let the mean and variance of 8 numbers x, y, 10, 12, 6, 12, 4, 8 be 9 and 9.25 respectively. If x >y, then 3x -2y
is equal to .

Sol.  (25)
X+Yy+52
8

For variance
x-9,¥y-93,3,1,-5-1,-3
X =0

' (x—9)2+(y—9)2+54

. 5 -
(x—9)" +(11-x)" =20
x=70rl13 .. y=13,7
3Xx—2y=3x13-2x7=25

=9= x+y=20

02=9.25

29. Consider a circle Cy : X2 +y? — 4x -2y = o. — 5. Let its mirror image in the line y = 2x +1 be another circle C; :
5x2 + 5y? —~10fx — 10gy + 36 = 0. Let r be the radius of C,. Then o + r is equal to
Sol. ()

x> +y* —4x-2y+5-a=0,
C,(21) r=va
2X-y+1=0

Image of (2, 1)

x-2 y-1 -2(4-1+1)

2 -1 5
Xx-2_ y-1_-8
2 -1 5
16 -6 8 13
X=2-—=—)y=1l+—=—
5 5 5 5

X2 +y2 - 2fx —2gy + %:0
Ca(f, 9)

JEE Exam Solution www.esaral.com 13
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36
r, = f2+gz—g
36
a=f+g°-=
g 5
6 13
f=-2g=—
5g 5
36 169 36
a=—+"—-=
25 25 5
36+169-180
== =
25
Lo+r=2

a=1l=r=1

57/6

30. Let [t] denote the greatest integer <t. The — j (8[cosec x]—5[cotx]) dx is equal to :

Sol.  (14)

/6

5t

5
8 I [cosecx kix

16%

16%

[cot x Hix

(ee]
ola—o|J ol

o

X

I

o8 —o |

X—>n—X
51

I = | [-cotx]dx

cv\:l'—.o\

JEE Exam Solution

o a
™

www.esaral.com 14



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

\‘(.g’sa ral JEE | NEET | Class 8 - 10 Download eSardl APP [

2[16n_ 5u]_2(2x
"zl 3 3| = 3
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