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FINAL JEE-MAIN EXAMINATION - JULY, 2022
(Held On Wednesday 27t July, 2022)

TIME:9: 00 AM to 12: 00 NOON

Sol.

SECTION-A

Let R, and R, be two relations defined on R by
aR, beab>0 and a R,b<>a>b, then
(A) R, is an equivalence relation but not R,
(B) R, is an equivalence relation but not R,
(C) both R, and R, are equivalence relations
(D) neither R nor R, is an equivalence relation
Official Ans. by NTA (D)

Ans. (D)
R ={xy>0,x,y € R}
For reflexive xxx >0 which is true.
For symmetric
If xy>20=>yx>0
Ifx=2,y=0andz=-2
Then x.y>0&y.z>0 but x.z >0 is not true
=> not transitive relation.

= R, is not equivalence

R, if a > b it does not implies b >a

= R, is not equivalence relation

=D

Let f, g:N—{l} — N be functions defined by
fla) = a, where « is the maximum of the powers

of those primes p such that p“divides a, and

g(a):a+l, for all aeN—{l}. Then, the

function f+ g is

(A) one-one but not onto

(B) onto but not one-one

(C) both one-one and onto

(D) neither one-one nor onto

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

Sol. f:N—{1} > N

3.

fla)= a

Where o is max of powers of prime P such that
p” divides a. Also g(a)=a+ 1

f2)=1 g2)=3
f3=1 g3)=4
f4)=2 gd)=35
) =1 gi6)=6

fQ)+g2@)=4

(f3)+g(3)) =5

f4)+g @) =7

f(5)+g (5) =7

. Many one f(x) + g(x) does not cotain 1
=> into function

.. Ans. (D) [neither one-one nor onto |

Let the minimum value v, of v=|z’ +|z-3f +z—6{’

>

2
z € Cis attained at z = z,. Then ‘223 -z +3{ +1] is

equal to
(A) 1000 (B) 1024
(C) 1105 (D) 1196
Official Ans. by NTA (A)
Ans. (A)
Sol. ZO:(O . i + O,O+§+Oj:(l,2)

vy = |1+ 2 +[1+2i =3[ +|1+2i 61 =30
2

Then ‘223 -z, +3‘ +v;

=[2(1+21) ~(1-21) +3r+900

=[2(1-4-+4i)~(1-4-4i)(1-2i)+3[ +900

:\8+6i\2 +900 =100+900 =1000
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I 2
4.  Let A:( g 5) Let a,fB € Rbe such that

aA’>+BA=2I.Then o+ B isequal to -

(A) -10 (B) -6
© 6 (D) 10
Official Ans. by NTA (D)
Ans. (D)
Sol.  Characteristic equation of matric A
|A—AI|=0
-2 2 |
2 -k
=\ +4h=1
= A*+4A =1
=2A7+8A =21 ...covenn (1)
Giventhat oA”+PA =21 ... 2)

Comparing equation (1) & (2) we get
p=8

SLa+pB=10

o=2,

Ans. (D) (10)

5.  The remainder when (2021)* + (2022)"' is

divided by 7 is

(A0 B)1

©2 D) 6

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

Sol.  (2021)"* + (2022

=(2023 -2)™ + (2023 - 1)™

=7n,+2" +7n, -1

= 7(n, +n,)+8%* 1

=7(n +n)+(7-1)" -1

Sol.

=7(n, +ny)+7Tn,+1-1

=7, +n,+n,)

.. Given number is divisible by 7 hence remainder
is zero

Suppose a,.a, ..., a,... be an arithmetic

progression of natural numbers. If the ratio of the
sum of the first five terms of the sum of first nine
terms of the progression is 5 : 17 and 110 < a,<
120, then the sum of the first ten terms of the

progression is equal to -

(A) 290 (B) 380
(C) 460 (D) 510
Official Ans. by NTA (B)
Ans. (B)
5
S5 E(Za +4d) 5
=Dy 97 =
2
=d=4a

a;s=a-+ 14d=57a
Now, 110 <a;5<120

= 110<57a<120

10
SIO = 7(2X2+9X8) =380
Let f :R — Rbe a function defined as
. ([x]
f(x):asm T +[2—x], a € R, where [t]
is the greatest integer less than or equal to 7. If

lim f(x)

x—-1

4
exists, then the value of f f(x)dxis
0

equal to :
(A) -1 (B) -2
O 1 (D)2

Official Ans. by NTA (B)
_Ans. (B)
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Sol. lim asin[n[x])+[2—x]:—a+2

x—>—1" 2

lim asin(n%)+[2—x]:0+3:3

x—>-1"

lim f(x)existwhen a =-1

x——1

Now,

j: F(x)dx = j; F(x)dx + sz(x)dx + Ef(x)dx + j: P

=I;(0+1)dx+Lz(—1+0)dx+j23(0—1)dx+j:(1—2)dx

=1-1-1-1==2

8. I =

/4

z/3( 8sin x —sin 2x
X

) dx . Then

@ Zar3E
2 4

(B) £<I<5—ﬂ
5 12

©) 5—7[<I<£7r
12 3

3
D) —<I<nm
()4

Official Ans. by NTA (C)
Ans. (C)
Sol. Consider
f(x) = 8sinx — sin2x
f'(x) = 8sinx — 2c0s2x
f'(x) = —8sinx + 4 sin2x

= —8sinx (1 — cosx)
P <oxe|l XX
43

- f(x) is ¥ function

f(gj <f'(x)< f{%}

5<f'(x)<

8
V2

Sol.

5<f'(x)<4\/§

5x < f(x) < 4+/2x

nj35<J~83inx)—(sin2x <“J/~34\/§

/4 /4

Y \/En
—<I<—
12 3

The area of the smaller region enclosed by the
curves y' =8x +4 and x*+ y* +43x—4=0 is
equal to

(A) %(2—12\/§+8ﬂ)
(B) %(2—12\/§+6ﬂ)
©) §(4—12\/§+8ﬂ)

)

1
D) 5(4_ 1243 + 67
Official Ans. by NTA (C)

Ans. (C)
/
2 0.2
/i
[
() ]
/
©, -2)

x2+y2+4x/§x—4:0
y =8x+4

Point of intersections are (0, 2) & (0, -2)
Both are symmetric about x-axis

Area = 2@(@—2@)—[%} dy

On solving Area = %[871 +4- 12\/5}
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10.

Sol.

11.

Sol.

Let y =y, (x) and y = y,(x) be two distinct
. . . . dy

solutions of the differential equation d_ =x+y,
X

with y, (0) = 0 and y, (0) = 1 respectively. Then,
the number of points of intersection of y =y, (x)

andy =y,(x) is

(A)O (B) 1
©2 (D)3
Official Ans. by NTA (A)
Ans. (A)
% =x+y 3% — V=
I ="

. solutionis ye * = Jxe’xdx

= ye =—xe —e +c

= y=—=x-1+¢e"

y(0)=0=c=1

A= 1 ¢ ....(D
y,0)=1=c=2

Sy, ==Xl ....(2)

Nowy,—-y =€ >0..y,#

.. Number of points of intersection of y, & vy, is
ZEero.

Let P (a, b) be a point on the parabola y* = 8x such
that the tangent at P passes through the centre of
the circle x* +y’ — 10x — 14y + 65 = 0. Let A be the
product of all possible values of a and B be the

product of all possible values of 4. Then the value

of A+Bisequalto:

(A)O (B) 25
(C) 40 (D) 65
Official Ans. by NTA (D)

Ans. (D)

P(a, b) is point on y’ = 8x, such that tangent at P
pass through centre of x* +y* — 10x — 14y + 65 =0
ie. (5,7)

Tangent at P(at’, 2at) is ty = x + at’

12.

A =2 & it pass through (5, 7)
Tt=5+2¢

:>t:1,t:é

2

.'.P(at2,2at):> (2,4) whent=1

& (E,IOJ when ¢ =
2

.'.A:2x§:25
2

el
2

B=4x10=40 L A+B=65

Let c?:af+}+ﬁl€ and b :35—5j+4l€ be two
vectors, such that a xb =—1 +9i +12k . Then the

projection of b —2d on b +d is equal to

(A)2 (B) »
5
46

(€9 (D) r}

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

Sol. Let d=ai+ )+ Bk, b=3i —5]+4k

axb=—i+9]+12k

i ]k
> 1 B
3 -5 4

= (4+5p)i +(38—4a)j+(-5a-3)k
=—i+9]+12k
4+58=-1,3B-4a=9,-5a-3=12
g—1 a—3
d=-3+]—k,b=31-5]+4k
.'.d+l;:—4}'+3l€

af =11, |5 =50

ib=-9+(-5)-4=-18
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13.

Sol.

14.

.. Projectile of (5—2&) on a+b is

b

2—2\51\2—(51-5)_50—22—(—18) 46
‘ZH—B‘ - 5 5

Ans. (ﬁj
5

Let a:Zf—}+51€ and b:af+,3}'+219. If

((dxl;)xf).é:%, then ‘5><2]A" is equal to

A4 (B)5
©) V21 D) V17
Official Ans. by NTA (B)

Ans. (B)

5:25—}'+51€, Z;:af+,3j+2l€

23

dxg)xf .éz;,then ‘Z;x2j‘ is

~|px2j|=Vi6+4a’ = ‘/16+4x% =5

Let S be the sample space of all five digit numbers.
If p is the probability that a randomly selected
number from S, is a multiple of 7 but not divisible

by 5, then 9p is equal to

(A) 1.0146 (B) 1.2085
(C) 1.0285 (D) 1.1521
Official Ans. by NTA (C)

Ans. (C)

Sol.

n(S) = all 5 digitnos =9 x 10

A : no is multiple of 7 but not divisible by 5

Smallest 5 digit divisible by 7 is 10003

Largest 5 digit divisible by 7 is 99995

2099995 = 10003+ (n—1)7 n=12857

Numbers divisible by 35

99995

=10010+ (P-1)35 = P=2572

.. Numbers divisible by 7 but not by 35 are

12857 — 2572 = 10285

10285

— .. 9P=1.0285
90000

Ans. (C) [1.0285]

15.

Sol.

Let a vertical tower AB of height 2/ stands on a
horizontal ground. Let from a point P on the
ground a man can see upto height / of the tower

with an angle of elevation 2¢ . When from P, he

moves a distance d in the direction of 4P, he can

see the top B of the tower with an angle of

elevation o . If d =+/7h , then tan & is equal to
(a) \5-2 ®) V3-1
© N7-2 D) 73

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

2h

2a

d=yTn % A

h
tan2a = —

=
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16.

and tana = 2
x+~/7h
tanoc:2—h
heot 20 ++/7h
tana:(l tanzza)
2tan o JME

Put tana =1 & simplify

=tana :\/7—2

(p/\r)<:>(p/\(~q))is equivalent to (~ p)

when r is
A)p (B) ~p
©q D) ~q
Official Ans. by NTA (C)

Ans. (C)

Sol. Given (pA,,)@(pA(N q))z (N p)

17.

Takingr=q

P |q |~p|~q |pP"q|P*q | (p'r)e(p"(~9))

T|T|F|F| T | F F

T|F|F|T| F | T F

F|T|T|F| F | F T
F|T|T| F | F T

2048 (prr) e (p(~9))= (~ p)

If the plane P passes through the intersection of

two mutually perpendicular planes 2x + ky — 5z =

1 and 3kx —ky + z =5, k < 3 and intercepts a unit

length on positive x-axis, then the intercept made

by the plane P on the y-axis is

(A) L
11

(XY D)7

Official Ans. by NTA (D)

Ans. (D)

B) 2
11

Sol. Two given planes mutually perpendicular

18.

Sol.

2Bk)+k(-k)+(-5)1=0

k=15

butk < 3 Sok=1
Plane passing through these planes is
2x+y—-5z2-1+ ABx-y+z-5)=0
ST ST !

2434 1-4 45

=1 =>A=

L

2

. . SA+1

So intercept on y - axis = =) =7

Let A(1, 1), B(-4, 3) C(-2, -5) be vertices of a

triangle ABC, P be a point on side BC, and A, and

A, be the areas of triangle APB and ABC.

Respectively.
If A:A,=4:7, then the area enclosed by the

lines AP, AC and the x-axis is

(A) . (B) 3
4 4
©) 1 (D) 1
2
Official Ans. by NTA (C)
Ans. (C)
Y
B (-4, 3)

B (-2, -5)
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19.

x y 1
Given Al:% 1 1 1
-4 3 1
1 1 1
&Azzl—4 3 1
2

-2 5 1

Giveg A4 2x-5y+7 _4

36 7

2
=14x+35y=-95....(1)
Equation of BCis4x+y=-13....(2)
Solve equation (1) & (2)

Point P ﬁ,_—ll
7 7

Here point Q(;’Oj & R(%,Oj

1 1
So Area of triangle AQRZEXIXIZE
If the circle X* + y* — 2gx + 6y — 19¢ = 0, g,c e R
passes through the point (6, 1) and its centre lies on
the line x — 2¢cy = 8, then the length of intercept

made by the circle on x-axis is

(A1 (B) 4
©)3 (D) 24/23
Official Ans. by NTA (D)

Ans. (D)

Sol. Given circle x* +y* —2gx+6y—19¢ =0

Passes through (6, 1)

12¢+19¢c=43 ....(D
Centre (g, -3) lies on given line
So,g+6c=8 sl 2)
Solve equation (1) & (2)
c=1&g=2

equation of circle X’ +y’ —4x + 6y —19=0

Length of intercept on x-axis

=2 gz—c:2\/5

20.

Sol. Given f(x) !;(

Let a function f :R — R be defined as :

5—|t-3|)dt, x>4
(=l

x* +bx , x<4

where b€ R . If fis continuous at x = 4, then
which of the following statements is NOT true ?
(A) fis not differentiable at x = 4

_35

®) £'(3)+/'(5) y

(C) fis increasing in (—oo, %) U (8,)

1
(D) fhas alocal minima at x = §

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

X

5—|t-3)dr, x>4

x* +bx , x<4

f(x) is continuous at x =4

So lir?f(x): lirgf(x):f(4)
So 16 +4b :j(z—t)dt+j(8—t)dt

=16+4b=15
-1
So b=—
4
Atx=4

31
LHD:2x+b:?

RHD=5-1x-3I=4

LHD # RHD

Option (A) is true

and °3) + £°(5) = §+ 3= ﬁ
4 4

Option (B) is true

'.'f(x):xz—z at x<4
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fx)= T
f(x)—2x i

This function is not increasing.

1
In the interval in x € (—oo, gj

Option (C) is NOT TRUE.
1
This function f(x) is also local minima at x = g

SECTION-B
For k€R, let the solutions of the equation
cos(sin’1 (x cot(‘[an’1 (cos.(sin’1 x))))) =k,0<|x|<-
be o and [, where the inverse trigonometric

If the

solutions of the equation x> — bx — 5 = 0 are

functions take only principal values.

—1 +—1 d e th —b i alt
an , then is equal to
a’ 2 k* -

Official Ans. by NTA (12)
Ans. (12)

Sol. cos(sin’l x) = cos(cos’l J1-x2 ) —=J1-x2

cot(tan’1 1-x° ) =cot cot™ ! — !
1—x* 1-x*
. X 1—2x7
—> COS| SIn =
V1-x? 1-x°

V1-2x*

> ——k
1-x*

:>1—2x2:k2(1—x2)

:>(k2—2)x2 —k> -1

, k-1
)
ol , k-1
o= 5 — AR >
-2 -2

kz_l 9 kz_l
= f— =
P k> -2 b k-2

2_
AR E AP
a P k™—1 Jij

1 1 «
Sumofroots=—2+—2+—:b
a- BB
2(k2—2) Y .
=>—"—-1=0....(1
k*—1 &

1 1
Product of roots = [— + —] e _ -5

1 2 2
—— o
& B )B
2(k*-2)
=>——’(-1)=-5
kZ _1 ( )
=2k -4 =8k 5
2 » 1 .
=3k =1=k :§ Put in (1)
2(k* -2)
:>b:27—1:5—1:4
) |
b 4
—=—=12
K1
3
2 The mean and variance of 10 observations were
calculated as 15 and 15 respectively by a student
who took by mistake 25 instead of 15 for one
observation. Then, the correct standard deviation
is
Official Ans. by NTA (2)
Ans. (2)
D%
Sol.n=10, x = =15
10
D
2 —N2
= —(x) =15
10
= > x, =150

i=1
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9
=3 x, +25=150

i=1

9
= > x,=125

i=1

9

= > x,+15=140
i=l

Actual mean :%: 14=X

9 —s
le 25° 15 _

i=1

9
= > x! +625=2400

i=1

9
> x> =1775

i=1

9
> a2 +152 :2000:(2;@?)
i=1

DEIEICS,
62 — actual

actual

actual ~— 10

2000
=14

10
=200-196=4
(S'D)aclual = 6 = 2

) x—3 yp-—288z=1N
Let the line = 1 = 2 intersect the
x-4 y+1 =z

— and
-2 1

4ax—y+5z—Ta=0 =2x-5y-z-3, aeRat

plane containing the lines

the point P(a,B,y). Then the value of
o+ B +y equals
Official Ans. by NTA (12)

Ans. (12)

Sol. Equation of plane

dax—y+5z—Ta+A 2x-5y-z-3)=0
this satisfy (4, -1, 0)
16a+1—7a+ﬂ.(8+5—3):0

9a+1+104 =0 (D

Normal vector of the plane A s
(4a+24,-1-51,5-1) vector along the line
which contained the plane A is

i-2j +k

SA4a+20+2+10A4+5-1=0
1IA+4a+7=0...... 2)

Solve (1) and 2)to geta=1, A =—1

Now equation of plane

x+2y+3z-2=0

.  x—3 y—=2 z-3
Let the point in the line = = =
7 -1 —4

is (7t+3,~1+2,—41+3) satisfy the equation of
plane A

Tt+3-2t+4+9-12t-2=0

tr=2

Soa+pf+y=2t+8=12

2 2

X
An ellipse E:—7+Z—2:1 passes through the
7

2 2

vertices of the hyperbola H : E—y—— —1. Let

64

the major and minor axes of the ellipse E coincide
with the transverse and conjugate axes of the

hyperbola H. Let the product of the eccentricities
1
of E and H be 5 If / is the length of the latus

rectum of the ellipse E, then the value of 113/ is

equal to

Official Ans. by NTA (1552)

Ans. (1552)
2 2
Yy X
Sol. H ———
Pea a9
An ellipse FE: —+z—2—1 passes through the
a

2 2

vertices of the hyperbola H : E Y )

64
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Sol.

Sob’ =64
2
:‘/1+a—2: f1+£
b 64

2
. X y
Ellipse —+—=1
¥ a> b

a’ a’
A
b 64

2
L x—“1813=%:\/64—a2 x 113 =32

(64-a’)= =
113
2
=a’ —64—2
113
- 2a’ 2 322 1552
b 8 113 113
113/ =1552
Let y = y(x) be the solution curve of the

differential equation

sin(Zx2 )loge (tanx2 )dy +[4xy —4\/§xsin[x2 —%jjdx =0,

/4
0<x<\/;, which passes through the point

)l

Official Ans. by NTA (1)

is equal to

Ans. (1)

sin(2x2)ln(tanx2)dy +[4xy—4\/§xsin(xZ —%Ddx =0

4\/§xsin[x2 —%j

) 4xydx _ —
ln(tanx )dy+sin(2x2) sin(sz) e
sinx* —cos xz)
d(y.In(tan x*)) =442 ( de =0
(y n( anx )) )C\/E—Zsinxzcosx2 g

4x(sinx2 —cost)d 0
e =

d(yln(tanxz))— (sinx2 +cos2)—1

6.

jfd(yln(tanxz)) dtl :IO
:>y1n(tanx )+2 Eln t;i =i

sinx? +cosx* +1

Puty=1 and x—\/i
£

> 2 2_1
yln(tanx2)+ln[sTnx Feosx j:c

3]
X_\ij 1nJ— +ln[?j§ ] n[_3]+ [\/\g+;]
2 2

> y=-1
=1

Let M and N be the number of points on the curve
y’ —9xy + 2x = 0, where the tangents to the curve
are parallel to x-axis and y-axis, respectively. Then
the value of M + N equals
Official Ans. by NTA (2)

Ans. (2)

Sol. y’ —9xy +2x =0

5y4ﬂ—9xd—y—9y+2:o
X dx

dy

59" —9x)=9y-2
—(5y"-9x)=9y
d 9y -2
v _ %:7 =0 (for horizontal tangent)
dex  5y"—9x

2
y:§:> Which does not satisfy the original

equation = M =0.

10
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Now 5y* — 9x = 0 (for vertical tangent) _
1-+/6409 << 14++/6409
5y 9y -2)-9y°' =0 4 4
y'[45y — 10-9y] =0 A= —19,—1 81T cosnasly [; Zyivcssas 20}

y =0 (Or) 36y = 10

2,/ (x)=2(2x" -x-1)

nes

2
Y718

:2[192+182+ ..... +12+12+22+....+192+202]

y=0=>x=0 &yz%:ﬁc:

=4[ 1P +2° +.....+19° |+2( 20° |-20-40
(0.0) @gﬂ [ J+2[20°]
18
4><19><20><(2><19+1)
N=2 = +2x400-60
= 6
M+N=0+2=2
4x19%x20x39
= IXTXETXOT 4800609880 + 800 — 60
7. Let f(x)=2+GEll and
= 10620
Sz{neZ:‘f(n)‘S%O}. Then, the value of
8. Let S be the set containing all 3 x 3 matrices with
Z f( n) is equal to entries from {-1, 0, 1}. The total number of

nes

matrices A €S such that the sum of all the

Otheial SisggEilEiie20) diagonal elements of A" A is 6 is

ams. (10620) Official Ans. by NTA (5376)

Sol. f(x) =2x’—x—1
Ans. (5376)

£l <800

Sol. Ir(44")=6
2n°—n-801 <0

, 1 801 a d gl|la b c
5 =0 b e hlld e 7
2 AA" = ¢
c f il|l|lg h i
_giﬁu_L
4 2 16 Now givena’ +d* +g* +b* +& +h* +* + f* +i° =6
2
LAY 6409 P
4 16
=5376
_l_\/6409 n_l+\/6409 0
4 4 4 16

11
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9. If the length of the latus rectum of the ellipse x “+ | 1.

Let S:{ze(C:zz+E:0}- Then z (Re( é—i-hn( 3)
4y’ +2x + 8y - A =0is 4, and / is the length of its s

major axis, then A+ is equal to is equal to

Official Ans. by NTA (75) Official Ans. by NTA (0)

Ans. (75) Ans. (0)

_ L2 =
Sol. A+/(=175 Sol. S—{zeC.z +z_0}

Letz=x+]i
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