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FINAL JEE-MAIN EXAMINATION —

JUNE, 2022

Held On Wednesday 29th June, 2022
TIME: 9:00 AM to 12:00 PM

SECTION-A
Question ID: 101761
The probability that a randomly chosen 2 x 2
matrix with all the entries from the set of first 10
primes, is singular, is equal to

133
A) — B
“ 10* ® 107 103

19 271
C) — D) —
© 10° @) 10*
Official Ans. by NTA (C)

Ans. (C)

Let matrix A is singular then |Al = 0
Number of singular matrix = All entries are same +
only two prime number are used in matrix
=10+10x9x2
=190
Required probability = ﬂ = 1—%
10* 10°
Question ID: 101762
Let the solution curve of the differential equation

xﬂ—y:\/y2+l6x2, y(1)=3bey=y (x).

dx

Then y(2) is equal to :
(A) 15 (B) 11
© 13 (D) 17
Official Ans. by NTA (A)
Ans. (A)
dy dv
Y=VX=>—-=V+X—
X dx
= o Vv? +16
dx
= f—=I7
v +16 X

= /Mm|v+yv®+16 |z Inx +InC
=Y+ +168° =Cx”

Asy(1)=3=C=8
=y@2)=15

Sol.

Question ID: 101763
If the mirror image of the point (2, 4, 7) in the

plane 3x —y +4z =21s (a, b, ¢), the 2a + b + 2c is

equal to :
(A) 54 (B) 50
© -6 (D) —42

Official Ans. by NTA (C)

Ans. (C)
a—2:b—4 :C—7 :—2(6—4+28—2)
3 il 4 8112147
- AOTR e
13 13 13

= 2Z2a+b+2c=-6
Question ID: 101764
Let /: R =R be a function defined by :

max{t3 —3t};xs2
<X

x2+2x-6;2<x<3
[x-3]+9 ;3<x<5
2x+1 i

x>b

Where [t] is the greatest integer less than or equal

to t. Let m be the number of points where f is not

2
differentiable and 1= I f(x)dx. Then the ordered
-2

(A) ( 27) (B) (3%)

27 23
ofZ) w2

Official Ans. by NTA (C)

pair (m, I) is equal to :

Ans. (C)
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f(x)=x* -3x,x<-1
2,-1<x<2
x2+2x-6,2<x<3
9,3<x<4
10,4<x <5
11,x=5
2x+1,x>5

Clearly f (x) is not differentiable at

x=2,3,4,5=>m=4
=1
[= j(x —3x)dx + j:z L.
5 4
Question ID: 101765

Let é=a§+3j—ﬁ,5=3€—ﬁ}+4l§ and
=14 2} — 2k where o, B € R, be three vectors. If
10

the projection of a on c is ? and
6x52—6§+105+7f<,then the value of a + B
equal to :
(A) 3 (B) 4
©5 D)6
Official Ans. by NTA (A)
Ans. (A)
a-c_10
IR
L o+6+2 10,
Vvi+4+4 3
i)k
and |3 —P 4|=-6i+])+k
1 2 -2
=2B-8=-6=p=1
Sa+f=3

Question ID : 101766

The area enclosed by y* = 8x and y = V2 x that
lies outside the triangle formed by y = v2x,x =
1,y =2v2,isequal to:

()22 (B) 112
13v2 5V2
© —— D)=~
Official Ans. by NTA (C)
Ans. (C)

Sol.
x =1 J ~2x
A 2
=8x
42 y
242 s y =22
V2 B
N1 2 3 4

Area of AABC =%(\/§).1 . L]

So required Area = ?(JS_X = \/EX)dx _ %
32*/— 83 \/E 13\/_

1. Questlon ID: 101767
If the system of linear equations
2x+y-z=7
x-3y+2z=1
X + 4y + 6z = k, where 5, k € R
has infinitely many solutions, then & + k is equal
to:
(A)—-3 B)3 ©e6 D)9
Official Ans. by NTA (B)
Ans. (B)
2 1 -1
Sel. 1 -3 2|=0
1 4 3
= 0=-3
7 1 -1
And 1 -3 2/|=0=>K=6
K 4 -3
=06+K=3
Alternate

2X+y-z=7 . (1)
x-3y+2z=1 ... 2)
x+4y+oz=k ... 3)
Equation (2) + (3)
Weget2x+y+(2+08)z=1+K ... 4)
For infinitely solution

Form equation (1) and (4)

2+0=-1=
1+ k=7T=
o0+k=3
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Question ID: 101768
Let o and B be the roots of the equation x* + (2i —
1) = 0. Then, the value of lo® + BSI is equal to :
(A) 50 (B) 250
(C) 1250 (D) 1500
Official Ans. by NTA (A)
Ans. (A)
X=1-2i = o'=1-2i, B’=1-2i
Hence o = B°

lo* + Bl = 12 = 2l

=25 =50
Question ID: 101769
Let Ae {/\,v, :>,<:>} be such that
(pAg)A((pvg) = q)is a tautology. Then A is
equal to :
(A) A B) v
© = D) <
Official Ans. by NTA (C)

Ans. (C)
pVvq=q
=~pPvavg
=((pr~qvVvq
=(@pvaarl~qvag
=(~pvgnat=~pvq
Now by taking option C

(pAr@=>~pvq
=~pv~qv~pVv(q
=
Hence C

Question ID: 101770
Let A = [a,] be a square matrix of order 3 such that
a, = 2% for all i, j = 1, 2, 3. Then, the matrix

A+ A+ .. +A"isequal to:

SED o)

31041 310+ 3

© (357)a @) ()4
Official Ans. by NTA (A)
Ans. (A)

Sol.

11.

Sol.

12.

1 2 2°
A=|1/2 1 2
1/221/2 1
A’=3A
A'=3A
AN+A+.. A"

3(3° -1)
3-1

=3A+3A+..+3A = A

_310_3
2

A

Question ID: 101771

Let a set A=A;UA,U..UA,  where

AinAj=¢fori#jl<ij<k  Define the
relation R from A to A by R={(x,y):y € A; if
andonly if x € A;,1 <i < k}. Then,Ris:
(A) reflexive, symmetric but not transitive
(B) reflexive, transitive but not symmetric
(C) reflexive but not symmetric and transitive
(D) an equivalence relation
Official Ans. by NTA (D)
Ans. (D)
A=1{l,2,3}
R={(1,1,(1,2),1,3) 21, 2,2), 2 3)G3,1),
(3,2) (3, 3)}
Question ID: 101772

Let {a,}5~o be a sequence such that a = a, = 0 and

0

a, ,=2a_ —a +1foralln = 0. Then, % is
n=2

equal to

(A) = (B) s

© 55 (D) =

Official Ans. by NTA (B)
Ans. (B)
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:n(n—l)
" 2
0 _1)
S n(n
Z;‘ 2(7")
S—i+i+6 £+15 ......

7 7

"6 216
Alternate

a_=2a_ —a+l
n+2 n+l n

1 a 1

T T

% o 2 S n+ 1 S n <
B0 e D)

n=2 n=2 n=2

. 2a

n+2

7n+2

1 _3_2
P 49 343~ 7P

2 p 1

7 49 67

7

= p=—
P=516

JEE Exam Solution

1

7n+2

13.

Sol.

14.

Question ID: 101773

The distance between the two points A and A'

which lie on y = 2 such that both the line segments
AB and A' B (where B is the point (2, 3)) subtend

angle % at the origin, is equal to :
(A) 10 (B) %

5
©= (D) 3

Official Ans. by NTA (C)

Ans. (C)

M, =372 M, =2/x
g2/ x

tann/4 =|———|=
‘1+6/2x

=x,=10, x,=-2/5

= AA'=52/5

Question ID: 101774

A wire of length 22 m is to be cut into two pieces.
One of the pieces is to be made into a square and
the other into an equilateral triangle. Then, the
length of the side of the equilateral triangle, so that
the combined area of the square and the equilateral

triangle is minimum, is :

22 66

(A) 9+44/3 (B) 9+44/3
22 66

© 4493 (D) 4+9V3

Official Ans. by NTA (B)
Ans. (B)
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Sol. 16. Question ID: 101776

If the constant term in the expansion of

10
(3x3 — 22 +x—55) is 2. I, where [ is an odd

integer, then the value of k is equal to :

Ja=% 4b=22 —x (A)6 (B)7
a=2/13 ©) 8 (D)9
\/§ y s Official Ans. by NTA (D)
Ap=Tpa+h Ans. (D)
2 Sol. General term
V3. 19,122-%) "
4 16 T T Iy 3n+25,-513
dA J3 1) 22 250
rrall il rwris | il 3r,+2r,— 5r,=0 (1)
r+1,+r1,=10 (2)
4\/5 +9) 11 from equation (1) and (2)
X736 |72 r, +2(10-r) - 5r,=0
r,+20="Tr,
a=x/3 (r,r, 1) =(1,6,3)
|10 3
tant t = 3 5
N 11/2 (lj i 66 constant term = LI_L()( 2)°(5)
443 +9 4/3 +9 =7 357
36 =9
1S.  Question ID: 101775 17.  Question ID: 101777
The domain of the function cos™! <%(‘”‘2'1)> fos - (Tr(x _ ED) .
51 Where [t] denotes greatest integer less than or
@Rr-{-1 .
272 equal to t, is equal to :
B) (—o,—-1] U1, u {0
® (1] ulL,) (o) 3 2
© (=) v Ge=) v
» X )2 (D)0
® (-, F]u[F0) v 10) Official Ans. by NTA (D)
Official Ans. by NTA (D) "
Ans. (D) ust )
1 % X
ZSin_l (421j Sol. I= J.COS[TCX = ﬂ:[dex
Sol. -1< B 73 | 0
& 2 4 5
n/2< sin’l <n/2 1= Icos(nx)dx+ cos(mx —m)dx + |cos(mx —27)dx
> _ 1 = 0 2 4
Always 12— 1 <1 = = {sin m(}2 +{sin(nx —1t)j|4 N |:sin(‘rcx -2m) :|5
4x? -1 RS T s n sy
1 1
xe|oo,— |U| =, =1=0
(=[5

JEE Exam Solution www.esaral.com
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Question ID: 101778
Let PQ be a focal chord of the parabola y* = 4x

such that it subtends an angle of g at the point (3,
0). Let the line segment PQ be also a focal chord of
the ellipse E: z—z+z—z =1,a2 >b% If e is the
eccentricity of the ellipse E, then the value of e—lz is
equal to :
(A)1+V2 (B) 3 +2v2
©)1+2v3 (D) 4 +5V3
Official Ans. by NTA (B)

Ans. (B)
PQ is focal chord

P e

mPR'mPQ=_1
a2/t

1:2—3>< 1
t—2-3
t-17=0

=t=1

-1

= P & Q must be end point of latus rectum:
P(1,2) & Q(1,-2)

2
2 £=4 & ae =1
a
-+ We know that b’ =a’ (1 —¢’)
a:l+\/§
) b’
e =l-—
a2
e?=3-22
i—3+2\/§

19.

Sol.

20.

Question ID: 101779

Let the tangent to the circle Cy : x? +y? =2 at
the point M(—1,1) intersect the circle C,:
(x—3)% + (y — 2)? =5, at two distinct points A
and B. If the tangents to C, at the points A and B
intersect at N, then the area of the triangle ANB is
equal to :

(A5 (B)3
©3 (D)2
Official Ans. by NTA (C)
Ans. (C)
2-3+2
OP =
G

OP =

3
2
AP =+OA? - OP?

Area of AANB = l.(ANZ)smze s
2 6

Question ID: 101780

Let the mean and the variance of 5 observations
24 194 .

X1, X2, X3, X4, X5 b = and = respectively.

If the mean and variance of the first 4 observation are

% and a respectively, then (4a + x5) is equal to:

(A) 13 B) 15
©17 (D) 18
Official Ans. by NTA (B)

Ans. (B)
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Sol. Xx= = =) x,=24
5 5
&_Zﬁ_@glzﬂ
5 5 25
=Y x?=154

X, +X, +Xy +X%, =14
=x; =10
2_><f+x§+x§+xf1 49
4 4
X2 +x2+x2+x5 =4a+49
xZ =154 —4a-49
=100=105-4a=4a=5
4a+x,=15
SECTION-B
1. Question ID: 101781
Let S={z€eC:|z-2|<1,z1+1)+z(1 -
i) <2}. Let |z—4i| attains minimum and
maximum values, respectively, atz, € S and z, € S.
If 5(|z1|2 + |22|%) = a + BV5, where o and B are
integers, then the value of o + Bisequalto
Official Ans. by NTA (26)
Ans. (26)
Sol. [z-2|<1

In% P(0, 4)

B2, 1)

AN

A

x=2Y+y'<1...(1)
&

zZ(1 +D+ Z{1-1<2
Putz=x+1y
LXx=y<1....(2)
PA=+/17,PB=+13

Maximum is PA & Minimum is PD

JEE Exam Solution

Sol.

Let D (2 +cos6, 0 + sinB)
s.omg =tanf =-2

1 2
cosf =— —, sinb = —
J5 5

5(|z]|2 - |z2|2) =30-44/5

Soa=30

p=—4

La+B=26

Question ID: 101782

Let y = y(x) be the solution of the differential

equation

v Ny
dx = 2cos*x—cos2x

7T/Z with y (%) = 7;—22

ity (5)=Fe

equal to

<]
= Xetan (x/écot?x)'o <x<

—tan! ()

, then the value of 3a’ is

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

— Xetan"(ﬁco‘Zx)
dx 2cos®x —cos 2x

j dx
2cos? x — cos 2x

_I dx _ jcosec4xdx
cos* x +sin x 1+ cot* x
1 1
1+ s
t? 41 [ tz) -1
M L ¥ SO . N o I e RO R §
s I Z 0|z
[t—fj +2
t
Cotx =t
1., 5
——ﬁtan (\/ECO'[ZX)
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" IF — e—tan"(ﬁcoth)

|
ye tan («/EcotZX) = J'de

—tan"l(\/E cot2x) X2
e =—+C

z —n—2+c =c=0
2) 32 -

tan oA («/E cot2x)

2

E _ Tt_ tan! 2c012—;j
3 18

(]

=—e

=\/g = 3a?2=2
3

Question ID: 101783

V=

Let d be the distance between the foot of
perpendiculars of the points P(1, 2 — 1) and Q(2, —
1, 3) on the plane — x +y + z = 1. Then d’ is equal

to

Official Ans. by NTA (26)

Ans. (26)
Points P(1, 2, 1) and Q (2, —1, 3) lie on same side
of the plane.

Perpendicular distance of point P from plane is

~1+2-1-1] 1

Perpendicular distance of point Q from plane is

|2-1e3-1 1
“Nerree| V3

= f’a is parallel to given plane. So, distance

between P and Q = distance between their foot of

perpendiculars.
=[PQ|=y(1-2)" +(2+1) +(-1-3)
=26

\@r —26=d?

Sol.

Alternate
—x+y+z—-1=0
P(1, 2, -1) Q2 -1,3)

M(x,,v;,2,)

;-1 y -2 3
-1 1 1 3

[ =2 10j
3733
& =17 + Sl =96
Question ID: 101784
The number of elements in the set S =
{0€ [—4m, 4m] : 3 cos? 20 + 6 cos20 —
10cos?0 + 5 = 0} is
Official Ans. by NTA (32)

Ans. (32)
3c0820 + 6 c0s20 — 10 cos’0 + 5 =0
305720 + 6 c0s20 — 5 (1 +c0s20) + 5 =0
3c0s™20 + c0s20 = 0
Co0s20 =0 OR co0s20 = —1/3
0 e[-4n, 4n]

T
=2n+1).—
(2n )2

0=+n/4.£3n/4........ +15n/4

Similarly cos26 = — 1/3 gives 16 solution

www.esaral.com



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


¥Saral JEE | NEET | Class 8 - 10 Download eSardl APP [

5.  Question ID: 101785 Letc, kKER Iffx)=C+ DX +(1-¢c)x+2k
The number of solutions of the equation and f(x +y) = f(x) + f(y) — xy, for all x, y € R, then
20 — COSZG + \/i =0isRis equal to . the value of |2(f(l) + f(2) + f(3) F wamend +f(20))| is

equal to

Official Ans. by NTA (1)

Ans. (1) Official Ans. by NTA (3395)
Ans. (3395)

Sol. fx)=(c+Dx+(1-c)x+2k (D)

&f(x+y)=fx)+f(y)-xy Vxy€eR

Sol. 20-cos’ 0 ++/2 =0
= cos20=20++/2

y=20++2
y=20+2 - fxy)—fx) . f)-xy 0
- cod lim = lim =f'(x)=1"(0)—x
0, 1) y = cos 0 y—0 Y y—0 v
2 / /2 188

f(X)=—§x +f'(0)x+A butf(0)=0=21=0

1 2 2
Both graphs intersect at one point. f(x) = _EX +(1-c)x (2)
6. Question ID: 101786 as £°(0) = 1-¢’
-1 (1 —1(1 Comparing equation (1) and (2)
50 tan (3tan (2) + 2cos (\/g)) +

; 3
We obtain, c = ——
4+/2 tan G tan'l(Z\/i)) is equal to : 2

Official Ans. by NTA (29) f(x) = —%xz - %x
Ans. (29) % i 5 i
Now |2) f(x)| = ) x"+=.) X
Sol. 50tan (3 tan™! % +2cos™ %) X1 1 2
= 2870 + 525
= 3395

+4+/2 tan [é tan™ 24/2 j

1 1 8. Question ID: 101788
=50tan| tan = + 2(tan”! = + tan" 2)
2 2 X y?
Let H:—z—?:l, a >0, b> 0, be a hyperbola
a

1
+4+/2 tan (E tan™ 242 j such that the sum of lengths of the transverse and
the conjugate axes 1is 4(2@ + \/ﬁ) . If the
=5Otan(tan*1%+2.g)J +4/2 X% A1
2 eccentricity H is ——, then value of a® +b” is
2
=50 (tan tan™ %) +4 equal to
Official Ans. by NTA (88)
=25+4=29 Ans. (88)

T Question ID: 101787

JEE Exam Solution www.esaral.com
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X2 y2
Sol. ?—?:1
2 2
Given e2=1+b—2:>H=1+b_2 3b2zza2
a a 4
2 2
B X—z—yizzl Now given
@ (J7
7a

2a+2.%:4(2&+ﬂ)

a(2+\/7):4x/§(2+\ﬁ)
a=4J2 =>a%=32
bP L6 %2 =56

4

9. Question ID: 101789

Let P, :?.(23+j—3f{) =4be a plane. Let P, be
another plane which passes through the points (2, -
3,2) (2, — 2, — 3)and (1, —4, 2). If the direction
ratios of the line of intersection of P, and P, be 16,
o, B, then the value of o+ Bisequalto
Official Ans. by NTA (28)
Ans. (28)
Sol. P, :%.(2i+j-3k)=4
P: 2x+y—3z=4

P,[x-2 y+3 z-2
0 1 -5
-1 -1 0

-0

= -bx+5y+2z+23=0

Let a, b, ¢ be the d’rs of line of intersection

Then azﬂ; b=13_k; c=15—x
15 15 15
woa=13: B=15

JEE Exam Solution

10.

Sol.

Question ID: 101790

Let bb,b,b, be a 4-element permutation with b, €
{152, 8, aeionnns , 100} for 1 <i <4 and b; # b;
for i # j, such that either b,, b,, b, are consecutive
integers or b,, b,, b, are consecutive integers.
Then the number of such permutations b b,b.b, is
equal to
Official Ans. by NTA (18915)

Ans. (18915)

b, €{123.........100}

Let A =set when b, b, b, are consecutive

_ OO +97

n(A) -
98times

=97x98

Similarly when b,b, b, are consecutive
N(A) =97 x 98

97+97+—-————- 9
98times

n(ANB)= g =97 x98

Similarly when b, b, b, are consecutive
n(B) =97 x 98

n(AnB) =97

n(AUB) = n(A)+n(B) - n(ANB)

Number of permutation = 18915
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