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FINAL JEE-MAIN EXAMINATION — JUNE, 2022
Held On Monday 27th June, 2022
TIME: 3:00 PM to 06:00 PM

SECTION-A

a -1 0
1. The number of points of intersection of Sol. 1fx)= ax2 & =l
ax” ax a
|Z—(4+3i)| =2 and ‘z’+|z—4’=6 ,zeCis:
1 -1 0
(A)0 B)1 fx)=a|x a -I
(©2 ()3 -
Official Ans. by NTA (C) = [ &P+ axms 1 (3% + 3]
Ans. (C)
— 2
Sol. C:(x-4)"+(y-37=4 =Ha)=4 S
2 2 il =
E:(X_92) +y?:1 so, f'(x) =2a (x + a)

as, 2f°(10) - £ (5)+ 100=0

=2x2a(l0+a)-2a(5+a)+100=0

//\ = 40a +4a”— 10a—2a’+ 100=0
2a°+30a+100=0

=a +15a+50=0

Lower Extremity of vertical diameter of

circle — (4,1) (@a+10)(@+5)=0

-2y a=-10ora=-5
Put in ellipse = @-2) + é -1
Required = (-10)° + (=5)* = 125
—i + l =1
95 3.  Let for some real numbers a and , a = o —if. If
=421_2 -1<0 the system of equations 4ix+(1+i)y=0 and

Two Solutions 2 2
8 [cos ?n+ isin ?n) x+ay=0 has more than one

Answer (C)

a -1 0’

2. Let f(x)=|ax a -1|, a € R. Then the sum of solution then E isequal to :

ax’ ax a
which the squares of all the values of a for (A) —2+43 (B) 2-43
2f'(10)—£'(5)+100=0 is:

Sl (©) 2++3 (D) 2-3
A 117 (B) 106 Official Ans. by NTA (B)
(©) 125 (D) 136
Official Ans. by NTA (C) A0 (B)
Ans. (C)
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Sol. a=a-if;aeR;BeR

4ix+(1+i)y=0and
8(00523—n+isinz—;jx+ ay=0

4 1+i

A =0
Sel2n/3 a

=4ia —(1+1) 8*™*=0

= 4i (0 +iB)-8 (1 +1) [ﬂ}
9

Sia-B+1+3 +i(1-+3)=0
=\/§+1
3-1

So,

o 3-1
e

4. Let A and B be two 3 x 3 matrices such that

1
AB=Land [ Al= then |adj(Badj(2A))|is equal to

(A)16 (B) 32
(C) 64 (D) 128
Official Ans. by NTA (C)
Ans. (C)
Sol. AB =i
ladj (B adj (2A)l = IB adj 2A)
= BF ladj (2A)F
= [BF (RAF)’ = IBI* (2° IAFY’
IAl = %and IABI=1= IAlIIBI=1
= LiBI=1
8
=IBi=8
required value = 64
5. Let S= 2+3 172-1-33) +§—9+ ..... then 48 is equal to
7\’ il
N
A% P
©3) =y

Official Ans. by NTA (C)
Ans. (C)

JEE Exam Solution

Sol.

7 72 PER

Considering infinite sequence,
6 12 20 30

S=2+_—+—5+5+-7+
77 7T 7

SZ+

Sol.

3 3 3

p-227 4s_7—3=(1]
6’ 3 3

and b,,b,,b,... are AP

a,=2,a,,=3,ab,=1=a,,b,then a,b, is equal to

35

A — .

(A) 27

27 28
© 23 D) 57

If' &, assane. and

(B) 1

Official Ans. by NTA (D)
Ans. (D)

AP ;a =2;a,=3;d, =

| —

a,,a,,a,....

1 -1
b]o = g 4, = 5_4
; d, & d, are common

Q-@

b,b,b

IR 2 328

..AP.;b =

o |

[Using ab, = 1 = ab

10710 2
differences respectlvely]

ab, = (2+34, )szj
~(2+3)371%)
(55

If m and n respectively are the number of local

maximum and local minimum points of the

5t+4

function f(x)= j dt, then the ordered

pair (m, n) is equal to

A)3,2) B) (2, 3)
©) 2,2) D) G, 4)
Official Ans. by NTA (B)
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Ans. (B)
Sol. m=L-max
N=L"-min
25044
f(x)= [L2
o0 2+ e!
4 2 2 2
X —=5x"+4)2x  2x(x"-1)(x" -4
e o
2+¢* 2+¢e"
_ ZX(X —1)(x+1)(x—2)(x+2)
246~
< — 1 + 1 — 1 + Il — Il + i~
9 -1 0 1 2
L.min  L.max min max min
so,m=2 and n=3
8. Let f be a differentiable function in (O, g) :
1
I t*f(t)dt=sin’ x+cosx then N f'[ij is
NERRNVES
equal to :
9
(A) 6-92 (B) 6——
2
9 9
(C) =—632 (D) —-6
2 2
Official Ans. by NTA (B)
Ans. (Bonus)
Sol. At right hand vicinity of x = 0 given equation does
not satisfy
~LHS = j £*f (t)dt =0, RHS = lim (sin’ x +cosx) =1
x—0"
LHS = RHS hence data given in question is wrong
hence BONUS
Correct data should have been
1
I t2f(t)dt =sin’ x +cosx —1
Cﬁlculation for option
differentiating both sides
2. . « 2 -
—cos X f(cosx).(-sinx) = 3sin X.cosX—sinx
= f(cos x) = 3 tanx — sec’x
= f'(cosx)(—sinx) = 3sec’x — 2sec’x tanx
=f"(cosx)cosx = 22 —— 4
COs“ X  SinX.cosX
When cos x = i ; Sinx = :
V3 V3
JEE Exam Solution

Sol.

10.

Sol.

f’[%)%jﬁ'%'

. 1
The integral Iﬁ
0 7 X
greatest integer function is equal to

(A) 1+6log, [gj (B) 1-6log, (gj

7 6
(C) log, (g] (D) 1-7log, [7]

Official Ans. by NTA (A)
Ans. (A)

IJ.de = —(]‘de

1 1
0 7[;] 1 7{;}
2 1/3 1/4
= {‘[ dx + j dx + J dx +...... oo}
1/2 1/3
=[l+ L 4 ! + oo\J—[L+ + : ooJ
7 27% 377 72 7*3 7*47
—ln[l—lj—7(%+3i+%+
7 J2W7"3 74

2 3 4
as In(l+x)= x—x—+x——x—....oo
2 3 4

2 3 4
as In(l-x)=—| x+—+2 4% »
2 3 4
6

dx, where [.] denotes the

Il

I

e

=

|

I

~J

|

o

)
e
i

I

< =
~

|

2 =
N

Il
(@)
e
=)

<o
.+
=

If the solution curve of the differential equation
((tan’l y)—x)dy =(1+y*)dx passes through the

point (1, 0) then the abscissa of the point on the
curve whose ordinate is tan (1) is :

2
B) —
e

1
1

D) —
€

(A)2e

2

Official Ans. by NTA (B)
Ans. (B)

dx X _ tan ™" y

dy 1+y?2

1
[—d

If=e

1+y?
tan”! y
=€

-4 tan~
xe'an y:J' y el yd
1+y
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11.

Sol.

12.

Sol.

JEE Exam Solution

x-e Y :(tan_1 y—l)e"?‘“?1y +c
(1, 0) lies exitc = 2.

2
Fory=tanl = x=—

€

If the equation of the parabola, whose vertex is at
(5, 4) and the directrix is 3x+y-29=0, is
x? +ay2 +bxy+cx+dy+k=0 then
a+b+c+d+kisequal to

(A) 575 B) =575

(C) 576 (D) -576

Official Ans. by NTA (D)

Ans. (D)
Vertex (5,4)
Directrix : 3x +
Co-ordinates of B (foot of directrix)
x=5 _y-4_ _(15+4—29j= i

3 1 10

Directrix

P Y

[

@8, 5) !

x=8,y=5

S =(2, 3) (focus)

Equation of parabola

PS =PM

so equation is

X +9y —6xy + 134x -2y - 711=0
a+b+c+d+k=9-6+134-2-711 =-576

The set of values of k for which the circle
C : 4x°+4y>—12x+8y+k=0 lies inside the

1
fourth quadrant and the point [1,—5] lies on or

inside the circle C is :

Nel

B)

\
©) [%,10] (D) [9,
Official Ans. by NTA (D)

Ans. (D)
C:4x’+4y - 12x+ 8y +k =0

—
>
—
2>
=
[¢]
=]
=]
=
b
[72)
(o)
18
~
o

5
J

|

©[§

:>x2+y2—3x+2y+(§j=0

(3 j f13—k
Centre | —,—1|; 1=,/—— =>k<13...(1)
2 2

13.

-1
@) Point(l,?) lies on or inside circle C

:slso:ks99—2 ()

(ii) C lies in 4" quadrant

r<1

J13-k
=
2
=k<9 L.B)

<1

Hence (1) n(2) n(3) = k e (9,%}

Let the foot of the perpendicular from the point
x+2 y-1 z+1

(1, 2, 4) on the line =——=—— be P. Then
4 2 3
the distance of P from the plane
3x+4y+12z+23=0
50
A)S B) —
@A) (B) 3
63
04 D) —
© D) 3

Official Ans. by NTA (A)
Ans. (A)

www.esaral.com



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


¥Sa ral JEE | NEET | Class 8 - 10 Download eSaral APP B

Sol P@A—2,20+1,30+1 e 22 1B 15
eyl en A CTUR0 65 5
15. Let @ and b be the vectors along the diagonal of
a parallelogram having area 2\/5 . Let the angle
between i and b be acute. ’5’:1 and
A
(1:2,4) ‘5. B’:‘é XB‘ If E:Zﬁ(ﬁxﬁ) —2b, then an angle
Atd ¥l Bl
4 2 3 = .
(%, y,2) = (4h—2, 20 + 1, 3L — 1) between b and ¢ is:
T i
(A) 1 B) 1
AP =(4h-3)1 +2r-1)j +(BL-5) k
b=4i +2] +3k (C)S_TC (D)3_Tl',
AP - b =0 6 4
4(4h-3)+22A-1)+33B1L-5)=0 Official Ans. by NTA (D)
72?3; 12+2+15=29 Ans. (D)
P=(2,3,2)
3x+4y+122+23=0 i a
_ 6+12+24+23‘
V9+16+144
d=|% =5
13 Sol.
14. The shortest distance between the lines
_ _ - _ £ 1. - -
X 3=_y 2=Z_1 and x+3=y 6=Z 5 is : Area = —|axb|=2\/§:> ‘axb‘=4\/§
2 3 -1 2 1 3 2
18 22 = -
A) — B) — Sl S|
& 7= ®) 7 g =1 and |ib| = fixb)
46 .
(S (D) 6+/3 = cos 0 =sin 0
3J5
Official Ans. by NTA (A) — G:E
Ans. (A) 4
Sol. x—3=y_—2=z—l B B i
2 3 -1 ’5><b’=4\/§ = ‘5”b|sin—:4\/5
x+3 _y-6 _z-5 4
2 1 3 -
A=(3,2,1) B =(-3,6,5) - ‘b|:8
m =21 +3] -k
n, =2i +j -3k Now, Esz/E(ﬁXB)—ZB
BA =6i —4] —4k
— S o —~1\2
BAmn az\/z 2)" |ixB| +(2[b]) =16v2
SHORTEST DISTANCE = @ el = @27 B[ +(2fe V2
nl Xl’lz .
I ow, b& =-2p|
n Xn, =2 3 -1
A2 L = 8x16+/2 xcoso =—2.64
=107 —-8j -4k 1 3
[BA n, n, ]=60+32+16=108 = COSOL=—$:>0L=T
In, X n, | =100+64+16 = /180

JEE Exam Solution www.esaral.com
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16.

Sol.

17.

Sol.

18.

JEE Exam Solution

The mean and variance of the data4, 5, 6, 6, 7, 8, x,
9
y where x <y are 6, and Zrespectively. Then

x* +y? is equal to
(A)162 (B) 320
(©) 674 (D) 420
Official Ans. by NTA (B)
Ans. (B)

4+5+6+6+7+8+x+y

s =
=>x+y=48-36=12
Variance

6

mean X =

= é (16425+36+36+49+64+x°+y") — 36 = %
=>x+y =80

SLx=4y=8

x'+y =256 + 64 =320

If a point A(X, y) lies in the region bounded by the
y-axis, straight lines 2y + x = 6 and 5x — 6y = 30,
then the probability that y < 1 is :

1 5
A) 5 (B) 3
6

2
O — D) —
©) 3 D) 7
Official Ans. by NTA (B)
Ans. (B)
Required probability = an(ADEC)
ar(ABC)

yvA

/ (0,-5)

ar(BDE)
ar(ABC)

1
Zx2x4
2 -1-

8
6

N =

l><8><6
2

(& 1))
The value of cot| Y tan™' | ——— || is
o I+n+n J

26 25
A) — B) —
(A) 75 ®) 26

52

50
©) Sl D) 51

Sol.

19.

Sol.

20.

Sol.

Official Ans. by NTA (A)
Ans. (A)

T 1 4f (n+1)—n
tan —— = tan | ——
l1+n+n 1+n(n+1)
=tan” (n+ 1)—tan ' n
50
SO, z (tan_1 (n+1)— tan~! n)
n=1
=tan" 51 —tan"' 1
(30 -1 1 ) -1 -1
cot than = J =cot (tan” 51 +tan 1)
=l 1+n+n
B 1 _1+51x1 _ 52 _ 26
tan(tan~' 51—tan"' 1) 51-1 50 25
o = sin 36° is a root of which of the following
equation
(A) 10x* =10x*=5=0 (B) 16x*+20x*-5=0
(C) 16x* =20x*> +5=0 (D) 16x*—10x*>+5=0
Official Ans. by NTA (C)
Ans. (C)
cos 72° = E
4
=1-25sin"36°= %
=4-8c’=+5 -1
=5 %¢'=+5
=6 -8d) =5

=25 +64a’ — 800’ =5
= 640’ —80a’ +20=0
=160’ -200°+5=0

Which of the following statement is a tautology?
@A) (~)Aprg
B) (AP A(PA(=DP)
©) (~Ap)v(pVv(~p)
D) (prPA(~(pAQq)
Official Ans. by NTA (C)
Ans. (C)

A)(~gaprgq=(~qrgap=Tf
B)(~qAapArPr~p)=~qA(pr~p)=f
O (~qapvv~p=(~qapv®=t
D) (pAYA(~(pAQ)=f

www.esaral.com
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Sol.

Sol.

JEE Exam Solution

SECTION-B
LetS=1{1,2,3,4,5,6,7,8,9, 10}. Define

2n,
2n-11

ifn=1,2,3,4,5

f:S—Sas f(n)= .
— S as f(n) { ifn=6,7,8,9,10

Let g S — S be a function such that
n+1 ,if n is odd

fog(n)= o , then
n—1 ,if niseven

g(10) ((g(1) + g(2) + g(3) + g(4) + g(5)) is equal

to:

Official Ans. by NTA (190)

Ans. (190)
T n=246810
£ (n)= 211
At . a=13500
n+l ; neodd
f =
(g(n)) {n—l ; N eeven

g(n):{fl(n+1) ; neodd

f'l(n—l) ; n eeven
HTH ; neodd
g(™)=1,110
5 ; n eeven

g(10) - [g(1) + g(2) + gB3) +g#) +g(3)]
=10-[1+6+2+7+3]=190

Let o, P be the roots of the equation

x> —4Xx+5=0 and o, vy be the roots of the

equation X’ —(3\/§+2\/§)x+7+ 3/3=0.

If B+y=3v2, then (o+2B+7)* is equal to :
Official Ans. by NTA (98)
Ans. (98)
x* —4hx+5=0("
B
xz—(3ﬁ+2\/§)x+(7+3}»\/§):0<:
a+p=4n
a+y=3/2+23

Sol.

Sol.

B+i=32 oy =7+303
a=21++3 afp=5
B=21-+3 A =8= A=+

(a+28+2) = (40+342) =(12) =98

Let A be a matrix of order 2 x 2, whose entries are
from the set {0, 1, 2, 3, 4, 5}. If the sum of all the
entries of A is a prime number p, 2 < p < 8§, then
the number of such matrices A is :

Official Ans. by NTA (180)
Ans. (180)

a
Let A:[

b
;a,b,c,de {0,1,2,3,4,5}
c d

a+b+c +d=p,pe {3,5, 7}
Case-(i)
a+b+c+d=3;a,b,c,de {0,1,2,3}

smaf Ways=""* 1= "C. =56 .ouu 1)
Case-(ii)
a+b+c+d=5;ab,c,de{0,1,2,3,4,5}
No. of ways=""*"'C, , = *C, =56 ... )

Case-(iii)
a+b+c+d=7
No. of ways = total ways when a, b, ¢, d € {0, 1, 2,
3,4,5,6,7}—total ways when a, b, c,d ¢ {6, 7}
4 |4
No of ways =""*"'C, , = Lﬂ-L
13 12
= ")CB— 16 =104
Hence total no. of ways = 180

If the sum of the coefficients of all the positive

powers of x, in the binomial expansion of
2 7

[X" +—5j is 939, then the sum of all the possible
X

integral values of nis :

Official Ans. by NTA (57)

Ans. (57)

coefficients and there cumulative sum are :

www.esaral.com
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Coefficient Commulative sum +y ) [1+2(1+/Mmx)]
™7, 1 y"(l)—1[1+0]+1(1+2) 4
= 52.7C, 1+14 [ )
x>0 5 22.7¢, 1+14+84
x 503.7c, 1+14+84+280 :>4=—d—2
y
0 524.7C, | 1+4+84+280+560 =939 &2
X
x2"725—>25~7C5 ? =4
3n-20>0 N2n-25<0N nel Ans. -4 +20 =16
7. If the area of the region
7<n<12 22 256 A
(X,¥):X? +y3 <1x+y=0, y>0¢ is A, then
Sum=7+8+9+10+11+12=57 b

is

5. Let [t] denote the greatest integer < t and {t} .
Official Ans. by NTA (36)

denote the fractional part of t. Then integral value Ans. (36)
of a for which the left hand limit of the function Y4y >0

2[X1+(X)+[ ] 1 (09 1)
FR)=[1+ X[+ g x = 0 is equal to

2[x]+{x}
Sol. A
o—— is
>
Official Ans. by NTA (3) Xx+y=20
1
Ans. (3) A= % J‘(l _ X232 gy

2| x[+{x s
M Let x = sin’0

2[x]+{x} /2
A=3 I(I—sinz 6)3/2.3sin290059d9
2 0

Sol.  f(x)=[1+x]+

-1
limAf(x)=oc—% = 0+2 1 2=a—% -
x>0 = == j351n Bcos*0do
= 2—l=a—% 92
@ == J.sm Bcos*0d0
= o=
PR 9 13l =
a=3ael ( )( )(2)2
ot 64A
NP ’x BT =8
6. If y(x)=(x"), x>0 then —+20 atx=11s 0% T
dy 256A
equal to: = - =36 Ans
Chiticlal dms. Ty HLA4 L) 8. Let v be the solution of the differential equation
Ans. (16)

Sol. y=x)=x")"

(1-x*)dy =(xy+(x3+2)\/1—x2)dx, —-l<x<1
Mmyx)=x"-Mhx .

5
2 . 2 -1
and y (0) =0if [+1-x*y(x)dx=k then k™ is

y(x)——+2x Inx -1[

1

y(x)

y' (X) = y(x) [x + 2x n X]
Y(l) =Ly =1
y'(x)=y'®) [x +2x - In (x)]

2
equal to :
Official Ans. by NTA (320)

JEE Exam Solution www.esaral.com
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Sol.

Sol.

JEE Exam Solution

Ans. (320)

(1-x) j_y =xy+ (X' +2) VI-x2
X

o | aa)
= 2 4 y=
dx 1=x2

—%
2dx 2
IF=¢ "X =4l1-x

4
y(x) - V1-x> =XT +2x+¢
y(0)=0=c=0

4
Vl—xzy(x)=%+2x

x> +2
2

1-x

12 ( 4 3 ;12

required value = | L_+2XJ dx — - -2 [ x*dx
4

-1/2

=L(X5 )1/2 _ L
10 0 320

k'=320
Let a circle C of radius 5 lie below the x-axis. The
line L, =4x+3y—2 passes through the centre P of
the «circle C and intersects the line
L,:3x—4y—11=0 at Q. The line L, touches C at
the point Q. Then the distance of P from the line

5x—12y+51=0is

Official Ans. by NTA (11)
Ans. (11)

fo

\&x
2

N

4x+3y+2=0
3x-4y-11=0

10.

Sol.

A 5
0

3
=z ¥y _ 1
2550 25

x—1 =y+2__1_5

cos® sin®

4
=—2+5[——) -6
Y 5
x=1+5[§j =4
5

Req. distance
5(4)-12(-6)+51
13

20+72+51
13

143 _

13

il

Let S={E,E,...E;} be a sample space of random

n
experiment such that P(En):% for every

n =1, 2....8. Then the number of elements in the

set {A CS:P(A)Z%} is

Official Ans. by NTA (19)

Ans. (19)

P(A')< é = %

5 times the sum of missing number should be less
than 36.

If 1 digit is missing =7

If 2 digit is missing = 9

If 3 digit is missing =2

If 0 digit is missing = 1

Alternate

A is subset of S hence

A can have elements:

type 1: { }

www.esaral.com
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type 2: {E,}, {E,}, ...... {E,}
type 3: {E,E,}, {E, E,}...... {E, E}

type 6: (E,. E,, .. B}, o E, E, B, E E,}
type 7: {E, E,, ....... EJ}, ... {E
type 8: {E. E,, ... E}(E, E, ....... E}
type 9: {E, E,, ....... E.}

As P(A) 2%;

Note : Type 1 to Type 4 elements can not be in set
A as maximum probability of type 4 elements.

5 6 7 8 13 4
{E,E,E,E}is —+—+—+—=—<—

36 36 36 36 18 5
Now for Type 5 acceptable elements let's call

probability as P,
_nh+n,+n,+n,+n 4

P, B
36 5

=n,+n,+n,+n,+n =288

Hence, 2 possible ways {E, E, E,, E,, E; or E,}

P,=n+n,+n,+n,+n+n,>28.8
= 9 possible ways

F 1, # wmaeen +n, 2288

P=n+n+..... +n, 228.8

= 1 possible way

Total = 19
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