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FINAL JEE-MAIN EXAMINATION - JUNE, 2022

(Held On Tuesday 28* June, 2022)

TIME:3:00PM to 06: 00 PM

SECTION-A
1. Let R; ={(a,b)e NxN:la—bl<13}and

R, ={(a,b) eNxN:la—b| = 13}. ThenonN:

(A) Both R; and R; are equivalence relations
(B) Neither R nor R; is an equivalence relation
(C) Ry is an equivalence relation but R» is not
(D) R» is an equivalence relation but R; is not
Official Ans. by NTA (B)

Allen Overseas Ans. (B)

Sol. Rlz{(a,b)eNxN:|a—b|£l3}
R, ={(a,b) e NxN:la—bl#13}.
ForR;:

1) Reflexive relation
(a,a)e NxN:la—al<13
ii) Symmetric relation
(a,b)eR,,(b,a)eR;:[b—al<1
iii) Transitive relation
(a,b)eRy,(b,c)eRy,(a,
(1,3) e R, (3, 16) e Ry
ForR;:

1) Reflexive relation
(a,a)e NxM:la—al=13

il) Symmetric relat

the sum of the roots of f(x) =0 is equal to :

11 7
A) — B) —
(A) 3 ( )3

13 14
C) — D) —
© 3 (D) 3
Official Ans. by NTA (A)

Allen Overseas Ans. (A)

Sol. f(-2)+1(3)=0
f(x)=(x+1) (ax +b)
f(-2)+f(3)=-1(2a+b)+4(B3a+b)=0
2a—-b+12a+4b=0
14a+3b=0
b 14
a3

Sum of roots =

3. The number
candies

that I

tleast 4 and atmost 7 candies, C;

ives atleast 2 and atmost 6 candies, is equal to

) 20 (B) 615
)510 (D) 430

fficial Ans. by NTA (D)
Allen Overseas Ans. (D)
Sol. t+t+t3+1ts=30
Coefficient of x** in (1 + x + x>+ ... + x%0)?

x*+x+x0+x7) (x2 + X+ xt+ x5+ x9)

(1=x3 2
X 1 (I+x+x24+x3) (1 +x+x2+ 3 +x)
—X

X1 (11— (1-x)*
x5 (1—X4 —x° +X9)(1+X62 —2x3! (I—X)_4)

X0 (1-x* - x* +x°)(1-x)"
Coefficient of x" in (1-x)"is "'C_,

=7 ¢, B, -2+,
2925-1771-1540+816
=430

OR
X, € [4,7],)(3 € [2,6]
=ttty +ty+t, =24
total ways =
24+4-1 C i _20+4-1 C _19+4-1 C, J15+4-1 C,
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The term independent of x in the expression of

11
(l—x2 +3X3)(%X3 —L) ,X#0 is

5x2
7 33
A) — B) —
()40 ()200
39 11
C) — D) —
()200 ()50

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

11
(l—x2 +3x3)(§x3 —Lj
2 5x2
11
General term of (% x> —5%) is
X

5 11-r 1 r
General term is ' C, (—J (—g) X33

2

Now, term independent of x

5
1 x coefficient of x° in (—

5
— 1 x coefficient of x 2 in (—

If n arithmetic means are inserted between a and
100 such that the ratio of the first mean to the last
meanis 1: 7 and a + n= 33, then the value of n is
(A)21 (B) 22

(C)23 (D) 24

Official Ans. by NTA (C)

Allen Overseas Ans. (C)

Sol.

Sol.

_100-a
n+l
A =a+d

d

A, =100—d

A, 1 a+d 1
> — = = —
A, 7 100-d 7

n

= 7a+8d =100

:>7a+8(100_a)=100
n+1

*ra+n=33
Now, by Eq. (1) an

R be functions defined by

[x]
n-xl

(x) = e —x ,
¢ {(x—l)z—l , x>0

x<0
an
x>0

(x)=

x<0

where [x] denote the greatest integer less than or
equal to x. Then, the function fog is discontinuous
at exactly :

(A) one point (B) two points
(C) three points
Official Ans. by NTA (B)

Allen Overseas Ans. (B)

(D) four points

Check continuity at x = 0 and also check

continuity at those x where g(x) =0

g(x)=0atx=0,2

fog(0*) =1

fog(0)=0

Hence, discontinuous at x =0
fog(2*) =1

fog(27)=-1

Hence, discontinuous at x =2
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7.

Sol.

Let f:R —> R be a differentiable function such

that f(£)=\/§,f(gj=0 and f'(gj=l and

/4
let g(x)= I(f’(t)sect+tantsectf(t))dt for

X

X € E,E . Then lim g(x) is equal to
4 2 L 5
2

(A)2 (B)3
©4 (D)3
Official Ans. by NTA (B)
Allen Overseas Ans. (B)

/4
g(x)= _[(f’(t)sect+tantsectf(t)) dt

/4
g(x)= I d(f(t)-sect)=rf(t)sect

X

g(x) =f(£jsec£—f(x)-secx
4)°4

/4
X

g(x)=2—f(x)secx=2—(f(X)

co

lim g(x)=2- lim )
n) cos

X 7j X—>

2

Let 2R — R be continuous function satisfying

f(x) + f(x + k) = n, for all x € R where k >0 and n
4nk
is a positive integer. If I, = j f(x)dx and
0

3k
I, = J. f(x)dx, then
-k

Sol.

(C) I, +nl, =4n’k (D) I, +nl, =6n’k
Official Ans. by NTA (C)

Allen Overseas Ans. (C)
f(x)+f(x+k)=n

=f(x)=f(x+2k)
f(x) is periodic with period 2k

4nk 2k ,
I, = I f(x)dx=2njf(x
0 0

3k 2

I, = If(x)dx= X

—k
Now, S
f(x)+ @—
k

)dx+jf(x+k)dx:nk
0 0

k 2k
jf(x)dx+jf(x)dx=nk
0 k

2k
= If(x)dx=nk
0

The area of the bounded region enclosed by the

curve y=3— X—% —|x +1 and the x-axis is
9 45

A) — B) —

( )4 ( )16
27 63

C) — D) —

©) g ( )16

Official Ans. by NTA (C)
Allen Overseas Ans. (C)
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3+(x+1)+(x 1) x < —1
1
y=93- (x+1)+(x j —ISX<§
1
3—(x+1)— (x j —<Xx
2
Z+2X, x <—1
2
3
=9=, -1<x<—
Y 2
§—2X, lSX
2 2
Ay
B (0,3/2)C

o) ho 0.0

Area bounded = ar ABF + ar BCEF + ar CDE
GGG EE)
==|=|=|+=|=|+== |l =
2\4 )\ 2 2)\2 2\4 )\ 2

= —7 sq. units
g S .

Let x = x(y) be the 5o e\differential

equation 2ye” v +(y2  4xaR dy =0 such
that x(1) = 0. Then, to

(A) eloga(2) ) —elog, (2)

C) ¢” log, (D) —e” log, (2)

NTA (D)
Overseas Ans. (D)

dx+(y? —4xe?" )dy =0
2eMY’ [ydx —2xdy]+y*dy =0

5 XY [ y2dx —x-(2y)dy
y

}+y2dy=0

Divide by y?

Sol.

4 y

2 —_— .
o [Pa ] 1
y

ZGX/yd( j+ dy=0
Y y

Integrating
[2e "/yd( J+j—dy 0

28’ +/ny+c=0

(0, 1) lies on it.
2¢” +(nl+c=0= _6

y’

2e™ +© 0= x =—¢”log, 2

lope of the tangent to a curve y = f(x) at

, y) be given by 2 tanx (cosx — y). if the curve
sses through the point (7%,0), then the value

/2
of J. ydx is equal to
0

T T
A \2—-2)+— B)2—-——
@A) ( f)+ﬁ ®) 2-
T T
O)\24+/2)+— D)2+ —
()(+f)+ﬁ ©) 2+

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

—y:2tanxcosx—2tanX'y
dx

ﬂ+(2tanx)y:2sinx
dx

JZtan xdx _ 1

Integrating factor = e

1 2sin X
y = dx
( cos® x j '[ 2

COoS X

COS X

yse02X= +C

COSX
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y=2cosx+Ccos2 X

Passes through (%, 0)

O:«/§+%:>C:—2«/§

f(x)=2cosx —2+/2 cos’ x : Required curve

/2 /2 /2
I ydx:ZI cosxdx—Z«/Ej cos® xdx
0 0 0

. /2
_[2sinx ]’ _2\/5[§+ smzx}
2 4 |

—o_

2
Let a triangle be bounded by the lines L; : 2x + 5y = 10;
L, : — 4x + 3y = 12 and the line L3, which passes
through the point P(2, 3), intersect L, at A and L,

OVERSEAS
Point A(i,ﬁj,B(%,—Ej
13713 137 13

Vertex C of triangle is the point of intersection of

L& L,
c( 15 32

13713

area AABC = % %

32 .
ca = . .
13
t B. If th int P divides the line- t AB
¢ © pomn tvides Hhe fne-segmen et a > 0, b > 0. Let e and [J respectively be the

internally in the ratio 1 : 3, then the area of t

triangle is equal to

110 132
A) — B) —
()13 ()13
142
(C)F ( 13)

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

Points A lies on L,

A((x, 4(x

Points P divides AB internally in the ratio 1 : 3

4 2
4 4

3 95
:}(x:—’B:—
13 13

Sol.

entricity and length of the latus rectum of the

2 2

hyperbola _2_y_2 =1. Let €' and /' respectively
a~ b

the eccentricity and length of the latus rectum of its
11 11
conjugate hyperbola. If €% = aﬁ and (&')° = Eﬂ '

then the value of 77a+ 44b is equal to
(A) 100 (B) 110
(C) 120 (D) 130
Official Ans. by NTA (D)
Allen Overseas Ans. (D)

2 2
e:4/1+b—2, K:&
a a

Given e’ = 1—1€

b> 11 2b?
l+—=—1"—

a 14 a
a’+b*> 11 b’

a2 _7; ...... (1)
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Also o' = /1+a_2’£.:£ |§1XB|=\/(OL+2)2+(OL—2)2+(OL2+4)2
b’ b
Given |Axb =«/15 o’ +4
Given (e') =%€' | | ( )
2(o +4)+(c +4) =15(c> +4)
1+a_2—2 2_8'2
b 8 b (o> +4) =13(c +4)
2 2 2
atb _Ila ) —ol+4=13 ~a2=9
b 4 b o
=2, (= 2
New (1) + 2) 2|af +(ab)|b|
b _4b |lif=a’ +4+1=0a’ +
2 43
7 ~
! : Ibl=4+0’+1=
~Ta=4b . 3) ;
From (2) ab=—"2a+
2 ~2|a A (@
@4_1‘)2 ) | |
49 _ 11 16b
4 29 2(a’\+5 P+5)=a’+5=14
65 1116 f vertexjof a parabola is (2, — 1) and the equation
49 4749 its directrix is 4x — 3y = 21, then the length of
4% 65 latus rectum is
= ...(4
[Ix16 @ (A)2 B8
We have to find value of ©) 12 (D) 16
77a + 44b Official Ans. by NTA (B)
11(7a + 4b) = 11(4b + 4b)& 11x Allen Overseas Ans. (B)
. Value of 11x8b =11><8><16 65 _ 0 /

14. Let a=oi+2j— d b=22i+0j+k, where

(B)7
(D) 14
Official Ans. by NTA (D)

Allen Overseas Ans. (D)
Sol. d=oi+2j—k, b=—2i+aj+k,

area of parallelogram =|a xb |

Sol.

16.

N

4x -3y =21

a:|8+3—21| :&:
5 5

. latus rectum =4a =8

Let the plane ax + by + cz = d pass through (2, 3, -5)

and is perpendicular to the planes 2x + y — 5z =10

and 3x + 5y —7z=12.

Ifa, b, c, d are integers d > 0 and ged (|a, |b], |c|, d)

=1, then the value of a + 7b + ¢ + 20d is equal to

(A)18 (B) 20

(C)24 (D) 22
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Sol.

17.

Sol.

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

DR’S normal of plane

A

i j k

2 1 -5/=18i—j+7k
3 5 -7

-.eq" of plane
18x—y+7z=d

It passes through (2, 3, —5)
36-3-35=d nd=-2
. Eq" of plane
18x—y+7z=-2
-18x+y—-7z=2
na=-18,b=1,c=-7,d=2

at7b+c+20d=-18+7-7+40=22

The probability that a randomly chosen one-one
function from the set {a, b, c, d} to the set {1,2,3,4, 5
satisfies f(a) + 2f(b) — f(c) = f(d) is :

1 1
(A) 4 (B) 0

1 1
© 30 (D) ==

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

fla 2f(b) = f(c) +  f(d)
5 y 2x1 3 4
4 2x2 3 5
1 2x3 2 5
n(A)=2x3=6
pAyMA)_ 6 _ 1
n(s) 120 20

18. The value of lim 6tan {Ztan 1(

1
r2+3r+3j}

n—o =1
is equal to
(A)1 (B)2
©3 (D) 6

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

T :tan_{ (r+2)—(r+1)
I+(+2)(r+1)

=tan '(r+2)—tan"'(r %
=tan~' 3—tan |
=tan"' 4-Atan' 3

n'(n+1)

T =ta
(n+ —tan"' 2 =tan

aes D

Sol.

1 n+2-2
1+2(n+2)

n—oo

lim 6 tan (tan1 (

lim 6n 6
n—o 2n+5 2

19. Let @ be a vector which is perpendicular to the vector
P r - 2or 2 At
31+§J+2k. If ax(21+k)=21—133—4k, then
the projection of the vector aon the vector
2f+23+f< is

(A) 7 B)1

1
3
5 7
© 3 (D) 3

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

(5x(2§+1€))>{3§+%j+2ﬁj

Sol.

=(21-13]j-4k)x 3i+lj+2f<
EREEHNER
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rn o Sol.
ij k P(1,2,3)
—-(6+2)a=2 -13 —4 A
1 R(a, B,v)
3 = 2 A
2
A o M x-6_y-1_2z-2
a=3i+2j-5k Lim===7-+=
J . 3 2 3
Projection of @ on vector 2i+2j+lA< is Qv 2)
ﬁ-wzg Let M be the mid-point of PQ
5 3 S M=(3A+6, 2h+1, 31+
20. If cotoo=1 and secp=——, where n<o < — A -
3 2 Now, PM =(31+5)i — 3A—Dk

T
and ) <B<m, then the value of tan(o+f3) and
the quadrant in which oo+ 3 lies, respectively are

1
(A) S and IV quadrant

(B) 7 and I** quadrant
(C) -7 and IV™" quadrant

1
(D) - and I*" quadrant

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

Sol.

Q

cotoczl,secB:%S,

a poifit that divides internally the line segment PQ
in the ratio 1 : 3. Then the value of 22(ot+B+7)
is equal to

Official Ans. by NTA (125)

Allen Overseas Ans. (125)

Sol.

*PM L 31+2J

3(3x+5)& 3(30=1)=0
A=

ce R is mid-point of PM
22(a+B+7y)=125

Suppose a class has 7 students. The average marks
of these students in the mathematics examination is
62, and their variance is 20. A student fails in the
examination if he/she gets less than 50 marks, then
in worst case, the number of students can fail is

Official Ans. by NTA (0)
Allen Overseas Ans. (0)

! 2
2 Ixi =62

20=12

= |x; =62 +|x, =62 +....+|x; —62]" =140

If x, =49
149-62° =169
then,

Ix, —62 +....+|x, — 62" = Negative Number

which is not possible, therefore, no student can
fail.
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3.

Sol.

Sol.

If one of the diameters of the circle x” + y2 — 2\/5)(
2
—6\/§y+ 14 =0 is a chord of the circle (X - 2\/5)

2
+ (y— 2\/5 ) =1’ , then the value of 12 is equal to
Official Ans. by NTA (10)

Allen Overseas Ans. (10)

PQ is diameter of circle
S:x%+y? —2J2x —642y +14=0
c(v2,3v2),0(242,242)

I =6

S, :(X—Z\E)z +(y—2\/§)2 =1’
Now in AOCQ

locl® +|cQf* =|oQf’
4+6=r>
=10

sin (3)(2 —4x + 1) —x?

If lim =N2,

3 3 then
x>l 2x7 —T7x° +ax

value of (a —b) is equal 40

For finite limit

6-14+a=0

From (1)

Now (a—b)=11
Let forn =1, 2, ....., 50, Sy, be the sum of the

infinite geometric progression whose first term is

Sol.

n? and whose common ratio is

( )2 . Then the
n+1

1 & 2
value of 2_6+Z(Sn +——n—lj is equal to

- n+1

Official Ans. by NTA (41651)

Allen Overseas Ans. (41651)

n? _n(n+ 1)2
" I (n+2)
(n+1)?

B n(n® +2n+1)

2 n+2-2
(n+2)

2
(n+2)

S, =n’+1-

1 & 1 1
Now 2—6+Z[(n2 —n)—2( ——H

o n+2 n+l
_i+{50x51x101_50x51_2(L_1H
26 6 2 52 2

= 41651

If the system of linear equations
2x =3y =y+5,
ox+5y=p+1, where a,B,y € R has infinitely

many solutions, then the value of |9OL +3pB +5y| is
equal to
Official Ans. by NTA (58)

Allen Overseas Ans. (58)
2x —=3y=vy+5
ox +5y=p+1

9
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Infinite many solution

o_5 B+l

2 -3 y+5

a:—TIO, S5y+25=-33-3
9a=-30, 3B+5y=-28
Now, 9a+3B+5y=-58

|90+ 3B +5y| =58

I+1 1
Let A=( ) Oj where i=\/—_1.
—1
Then, the number of elements in the set
{ne{l,2,..,100}: A" = A} is

Official Ans. by NTA (25)
Allen Overseas Ans. (25)

{1+i 1}
A=|
-1 0
Az_'1+i [1+i 1
4ol -0
i 1+i]
—-i+1 =

Allen Overseas Ans. (2)

z+z=iz"+7
Consider z=x + iy

2x =i+ 1) (x* — y* + 2xyi)

= 2x=x’-y*-2xyand x> - y* + 2xy =0

= 2x =-4xy

Sol.

=>x=0or y:T
Casel :x=0=>y=0herez=0
Case 2 : y=_—1

2

=4x*—4x—-1=0

(2x—1)2 =2
2x—1=+2
1+2
X:
2

Here Z—1+\/_ ——l
2

Sum of s odulus of z

2)? (1J_)+18

2-9
4
et 1, 2, 3, 4}. Then the number of elements

the set {f: S xS — S: fis onto and f{a, b) = f(b, a)
aV(a,b) eSxS} is

Official Ans. by NTA (37)

Allen Overseas Ans. (37)

(L D, (1,4, 4, 1), (2,4, (4 2), 3,4, (4 3),
(4, 4) — all have one choice for image.

(2, 1), (1, 2), (2, 2) — all have three choices for
image

(3, 2), (2, 3), (3, 1), (1, 3), (3, 3) — all have two
choices for image.

So the total functions =3 X3 x2x2x2=72
Case 1 : None of the pre-images have 3 as image
Total functions =2 x2x 1 x1x1=4

Case 2 : None of the pre-images have 2 as image
Total functions =2 x 2 x 2 x2 x2 =32

Case 3 : None of the pre-images have either 3 or 2
as image

Total functions=1x1x1x1x1=1
.. Total onto functions =72 -4 -32+1=37

10
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10.

Sol.

The maximum number of compound propositions, out of
pVIVsS, pvVIv~s, pv~qvVvs,

~pV~TIVS, ~pV~IV~S, ~pVvQqV~S,
qVIv~s, qV~1v~s, ~pv~qVv~Ss

that can be made simultaneously true by an
assignment of the truth values to p, g, r and s, is
equal to

Official Ans. by NTA (9)
Allen Overseas Ans. (9)

If we take
plgqlr|s
F|F|T|F

The truth value of all the propositions will be true.

&
R
1

>
@*%Q
Q

11



