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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Tuesday 26*July, 2022)

TIME:9: 00 AM to 12: 00 NOON

Sol.

Sol.

SECTION-A
Let f: R — R be a continuous function such that

f(3x) - f(x) =x. If £(8) =7, then f (14) is equal

to:

(A4 (B) 10
(O 11 (D) 16
Official Ans. by NTA (B)

Ans. (B)

f(x) — f(x/3) = x/3
f(x/3) — f(x/3%) = x/3?

.... on adding

. X 1 1
f)=limf| = |[=x| =4+ =....
( ) Neso0 (3nj (3+32 OO]

Hm—ﬂng

f(8)=7;1(0)=3

fx)=x/2+3

f(14)=10

Let O be the origin and A be the point z; = 1 + 2i.
If B is the point z,, Re(z) < 0, such that OAB is a
right angled isosceles triangle with OB as
hypotenuse, then which of the following is NOT

true ?

(A)argz, =m—tan' 3

4
(B) arg (z1 —2z;) = —tan™' g
(©) |z,| =10
(D) [2z,-2,|=5
Official Ans. by NTA (D)

Ans. (D)

AB = AOQO. 7 im2= _
S0 OB = (-2 +1) + (1 +2i)

Z=-1+31i

|22, ~z,|=+10

2+i

3.

Sol.

Sol.

If the system of linear equations.
8x+ty+4z=-2

x+ty+z=0

AX—-3y=pn

has infinitely many solutions, then the distance of
) 1
the point | A, L, -3 from the plane

8x+y+4z+2=0is:

(A) 35 (B) 4
© 2 ) 2

9 3
Official Ans. by NTA (D)

Ans. (D)

8 1 4
D=1 1 1|=0=A=4

A =30

A1SOD1=D2=D3=0
Sop=-2

Point (4, —2,—1j
2
10

Distance from plane = ?

Let A be a 2 x 2 matrix with det (A) = —1 and det
((A + 1) (Adj (A) + 1)) = 4. Then the sum of the
diagonal elements of A can be :
(A) -1 (B)2

€)1 (D) —/2
Official Ans. by NTA (B)

Ans. (B)

a b

LetA—{ };adbc—l
c d

|A+1]jadj A+1|=4
=—ad-bctat+td+1=20r-2

atd=2or-2
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Sol.

Sol.

The odd natural number a, such that the area of the

region bounded by y= 1, y =3, x =0, x = y* is
ﬁ, equal to :
(A) 3 B)5
©)7 (D)9
Official Ans. by NTA (B)

Ans. (B)

T y [ 364

1 a+1 3
=>a=>5

Consider two G.Ps. 2, 2%, 23, ... and 4, 4%, 4°,.... of

60 and n terms respectively. If the geometric mean

225

of all the 60 + n terms is (2) & , then Z k(n—Kk)

k=1
is equal to :
(A)560 (B) 1540
(C) 1330 (D) 2600
Official Ans. by NTA (C)
Ans. (C)
1 25

n(n+1) 1
230X61 4 2 60+n _—

(225)(60+n)
21830+n2+n =2 8

=8n°-217n+1140=0

n =20, ﬂ

8
i kK n*(n +1)_ n(n+1)(2n+1)
o 2 6

=1330

7.

f(x) =

Sol.

8.

Sol.

If the function

_ 2 2
log, (1- X +x?) +log, (L+X + X )’XE( -m nj o)
SecX —Cos X 2 2
Kk x=0

is continuous at x = 0, then k is equal to :

(A)1 (B) -1

©e (D)0

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

(In(1+ NG +x4))cosx
1—cos? X

2 4
(m(l;i;)()}xz (1+ xz)cosx
lim

X0 sin®x )\ ,
— |x
X

lim

x—0

B X+1 , Xx<0
87 (x—4)?+b, x>0

are continuous on R, then (gof) (2) + (fog) (-2) is
equal to :
(A)-10 (B) 10
()8 (D)-8
Official Ans. by NTA (D)
Ans. (D)

:X<0 i X<0

X+a ;X<
f(X)z{lx—4|;x>0
For continuity a=4 and b=-15
9(f(2))+f(9(-2))

=g(2)+f(-1)=-8

x+1
; g(X)={

(x—4)2+b; x>0
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x}—x?+10x-7 ,x<1

9.  Letf(x)=
{—2x+ log,(b*—4), x>1

Then the set of all values of b, for which f(x) has
maximum value at x =1, is :
(A)(-6,-2)
(B) (2, 6)
(©) [-6,-2) v (2, 6]
(D) [-V6,-2)u (2, V6]
Official Ans. by NTA (C)
Ans. (C)
Sol. f(1)=3

Forx <1, f'(x)=3x*-2x+10>0
=f (X) is increasing
For x >1 ,f'(X)<0

= function is decreasing.

limf (x)=-2+1log, (b* - 4)

X—1

For maximum value at x = 1
3> —2+log, (b*-4)
32>b*—-4>0

b e[-6, —2)U(2, 6]

. 2N
10. Ifa=lim) ——— and
oot n® +k

1-cosx
1+cosx

(A) 24/2f @j ~f (%)
()it
(C)sz(%jzf'(%j

aRD

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

f(x) =

,X€(0,2), then :

Sol.

11.

Sol.

1| = |=42f E)

e

Ifd—y+2ytanx=sinx,0<x<Eandy(ﬁj =0,
dx 2 3

then the maximum value of y(x) is

1 3
A) — B) —
( )8 (B) 2

1 3
C) — D)—
©) 2 ( )8
Official Ans. by NTA (A)

Ans. (A)
dy

—+2ytanx=sinx
dx

In(secx )2

j 2tanxdx 2
LF=¢ =e =sec’ x
y(seczx):j sinxsec?xdx+C
y.sec’ Xx=secx+C
T

Put X=—=,y=0
3

Y =C0SX — 2C0s* X

2
= E—Z(COSX—EJ
8 4

1

S Yox =g

8
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12.

Sol.

13.

A point P moves so that the sum of squares of its
distances from the points (1, 2) and (-2, 1) is 14.
Let f(x, y) = 0 be the locus of P, which intersects
the x-axis at the points A, B and the y-axis at the
point C, D . Then the area of the quadrilateral
ACBD is equal to

3J_

(A) 2 B)——
2

J_

©) —— (D)9

Official Ans. by NTA (B)
Ans. (B)
(x —1)2 +(y— 2)2

=X +y*+x-3y—-2=0

+(x+2)2 +(y—1)2 =14
Putx=0
=y’ -3y—-2=0

34417

2

Puty=0
=x?+x-2=0

(x+2)(x-1)=0

LA(=2,0 0), c(o,

3+\/1_7J D(O 3-

2

)

Area = £.3.\/1_:#

Let the tangent drawn to the parabola y2 =24X at
the point (Oc, B) is perpendicular to the line

2x +2y = 5. Then the normal to the hyperbola

X2y
=z B_2 =1 at the point ((x +4,B+ 4) does NOT
pass through the point :

(A) (25, 10) (B) (20, 12)

(©) (30, 8) (D) (15, 13)

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

Sol.

14.

Sol.

Tangent at(OL,B) has slope 1

B’ = 24a

Il
|

Equation of tangent yp3 =12 (X + oc), 12

=o=6,p=12
~(a+4,p+4)=(10,16)

2 2

Normal at (10, 16) to X——y——l is
36 144

2x + 5y =100
The length of the perpendicular from the point
(1, =2, 5) on the line passing through (1, 2, 4) and

parallel to the linex +y—-z=0=x -2y +3z-5

9
(B) \/;

(D)1

1S

21
(A)w/?
73
©) \’?

Official Ans. by NTA (A)

Ans. (A)
dr’softheline=|1 1 —l:i—4]—3R
1 -2 3

.. equation of line is
?:i+2]+4|2+x(i—4]—3k)
Let A(1,2,4) and Pbe (1+1,2—4%, 4-3))

. PA.(i-4j-3K) =0

A=t
2
:P(E,Z,_—S)
2 2
|AP| = 2
2
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15.

Sol.

16.

Sol.

Let é:ai+]—l2and5:2?+]—0cf(,a>0. If
the projection of axb on the vector —i+2]—2|A<

is 30, then o is equal to

(A) b (B)8
2
13
©) Py (D)7
Official Ans. by NTA (D)
Ans. (D)

éxB:(l—oc)i+(oc2—2)]+(oc—2)l2

Projection of ax b on —i+2]—2R

i (axb).(~i+2j- 2K

=30
3
=20 —a—-91=0
=a=17, B3
2
The mean and variance of a binomial distribution
a 4
d — tively. If P(X=1)=——,
are o an 3 respectively ( ) 243
then P(X =4 or 5) is equal to :
(A) > (B) o
9 81
© =i (D) Sa
27 243
Official Ans. by NTA (C)
Ans. (C)
np=o ... (D)
npq=a/3 .. 2)
From (1) & (2)
q=1/3&p=2/3
4
nC n-1,.1 -
N Ve
n_2
3" 243
n==6
2\ (1Y 2V (1Y
P@4or5)="°C,|=||Z]| +°C,|=|.| =
(or?) 4[3) (3) 5(3) (3)
3 16

27

17.

Sol.

18.

Sol.

Let Ei, Es, E; be three mutually exclusive events

+3p 2-p

2
such that P(E) = , P(E2) =

and P(E3)

= Tp . If the maximum and minimum values of p
are p1 and p», then (pi + p2) is equal to :

(A) z (B) >
3 3

© > (D)1
4

Official Ans. by NTA (D)

Ans. (D)
0<PE)<1fori=1,2,3
=-23<p<1
Ei & E; & E; are mutually exclusive
P(E)) + P(Ey) + P(Es) < 1
=2/3<p<l1
pi=1,p2=2/3
p1tp2=5/3
Let
S ={0e[0,2n]: 82" +8°°°® =16} . Then

n(S) + Z[sec(% + 26) Cosec G + ZOD is
0eS

equal to :
(A0 (B) -2

()4 (D) 12
Official Ans. by NTA (C)
Ans. (C)

2sin?0 2-2sin%0

y+%:16
y

=>y=8

=sin’0 =%

1
n(s) +
©) ;cos(n/4+26)sin(n/4+29)

=4+ (2)x4=-4
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19.

Sol.

20.

Sol.

Sol.

NG

tan| 2tan™" 1 +sect—+2tan™ 1 is equal to:
5 2 8

(A)1 (B) 2

©) L (D) 2
4 4
Official Ans. by NTA (B)
Ans. (B)

tan 2(tan’1£+tan’1})+tan’l 1
5 8 2

= tan {Ztan_l(ljﬂan_l(lﬂ
3 2
=2
The statement (~(p < ~q)) A q is :

(A) a tautology
(B) a contradiction

(C)equivalentto (p = q) A q
(D) equivalentto (p = q) Ap
Official Ans. by NTA (D)
Ans. (D)
~pe~)rq=(PpeqAaq

P PArgq=pAag
SECTION-B

If for some p, q, r € R, not all have same sign, one

pP=q P—1

of the roots of the equation (p? + g*)x*> — 2q(p + 1)x

+ g* + > = 0 is also a root of the equation

2 2

+r
x2+2x — 8 =0, then d 5

is equal to-

Official Ans. by NTA (272)
Ans. (272)
(Px— ) +(gx—1)*=0
—x=3=L__4
P q
qz r?
pz

=272

Sol.

Sol.

Sol.

Sol.

The number of 5-digit natural numbers, such that

the product of their digits is 36, is
Official Ans. by NTA (180)

Ans. (180)
I | | I
3xi+ ot +i+i=180
2121 321 21 3l

The series of positive multiples of 3 is divided into
sets : {3}, {6, 9,12}, {15, 18, 21, 24, 27},... Then
the sum of the elements in the 11" set is equal
to s
Official Ans. by NTA (6993)

Ans. (6993)
S, =3[101+102 +...... +121]

- g (222) x 21 = 6993

The number of distinct real roots of the equation
X -x2—x+) X 3x*—4x2-2x +4) - 1=01is
Official Ans. by NTA (3)

Ans. (3)
X -x2—x+)x B} -4x2-2x +4)-1=0
S>E-1D)?PE+HD)E+H3x-1)=0
Let f(x) = x> +3x -1
x)>0Vxe R
Hence 3 real distinct roots.
If the coefficients of x and x* in the expansion of
1+ xP1 - x4 p, q < 15, are -3 and -5
respectively, then the coefficient of x* is equal
to
Official Ans. by NTA (23)

Ans. (23)

Since coefficient of x is —3
=PC;-9C;=-3
=>p-q=-3
Comparing coefficients of x>
—PCIC, +PCy +9Cy= -5

-1 -1
—oq+ |0(|o2 ) . q(q2 ) _ &

)

l2)
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Sol.

Solving (1) and (2)

p=8q=11

Coefficient of x* is

—9C; +PC5 + PCIC, - PCLIC

= Q4 5Cs +3C,11C, — 3CLIIC,

=23
If
n(2n+1) [ (1-x")"dx=1177 [ (1-x")?"ax,  then
ne N isequal to
Official Ans. by NTA (24)
Ans. (24)
Letl, = J'Ol (1—x”)2n dx, I, =J'01 (1—x")*"*dx

=] (1-x")*"* 1dx

- (1— X" ) 2”*l.x|; —_[ (2n +1)(1— x")2n (—nx”’l )xdx

7.

Sol.

0
lL,=-n(2n+1){I,-1,}
(2n* +n+1)1,=n(2n+1)1,

l, 2n’+n+1

I _ 1177
I, n(2n+1)

n(2n+1)

=2n°+n-1176=0 =n=24

Letacurve Y = y(x) pass through the point (3, 3)

and the area of the region under this curve, above

the x-axis and between the abscissae 3 and x(>3)

3
be (%j . If this curve also passes through the

point ((X,lelo) in the first quadrant, then o is

equal to

Official Ans. by NTA (6)

Ans. (6)
x*=3yx.y' -3y’
- W 3y? +x*

Sol.

dy 1 dt
Put y’ =t y->==—
uty y 2 dx
a 2. 2.,
dx x 3
2
.'.LZ:X—+C
X 3
2 2
:>y—2=X——2
X 3

Put(3,3),C=-2

2 2

XX
X

3y =x* —6x?

x* —6x* =1080

SX=6

The equations of the sides AB, BC and CA of a

triangle ABC are 2x + y = 0, x + py = 15a and

x —y = 3 respectively. If its orthocentre is (2, a),

_E <a<2,then p is equal to

Official Ans. by NTA (3)
Ans. (3)
_ 15a -30a
Coordinates of A(1, -2), B , and
1-2p 1-2p
orthocentre H(2, a)
Slope of AH=p
a+2=p L. (D
Slope of BH = -1
3la—2ab=15a+4p2 ... 2)

From (1) and (2)
a=1&p=3
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Sol.

Let the function f(x) = 2x*> — logex, x > 0, be
decreasing in (0, a) and increasing in (a, 4). A
tangent to the parabola y> = 4ax at a point P on it

passes through the point (8a, 8a — 1) but does not

1
pass through the point [——,Oj. If the equation of
a

y

. X .
the normal at P is —+= =1, then a + 3 is equal
o

to-
Official Ans. by NTA (45)
Ans. (45)

7|+

1
f'x)=4x - — 0 12 4
X

Let P(x 1, y1) be any point on y* = 4ax
1 3y,

Y1 B 4- X
yi=2,4

= P(8, 4) as P(2, 2) rejected

:>y12_6y1+8:0

Equation of normal at P.

y—4=—-4(x-38)

54_1:1
9 36

a=9,3=36
at+p=45

10.

Sol.

Let Q and R be two points on the line
X+1 y+2 z-1

2 3

at a distance /26 from the

point P(4, 2, 7). Then the square of the area of the
triangle PQR is
Official Ans. by NTA (153)
Ans. (153)
Let (2A -1, 31 -2, 2\ +1) be any point on the line
QA =5)* + (3L —4)* + (2L —6)* =26
A=1,3
Q(L,1,3);R(5,7,7); P#4,2,7)

Area of triangle PQR = 5 |PQx PR

=+/153




