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FINAL JEE-MAIN EXAMINATION - JULY, 2022
(Held On Tuesday 26t*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 f (8) =7, then f (14) is equal

to:

(A4 B) 10
© 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 @i
f(x)—limf| — [=x| —+—....
G (3) X(3 3 wj

ﬂm—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 (z, —2z,) =—tan" 3

©) |z, =10

(D) ‘221 —zz‘ =5

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

AB=AO0.z™=-2+i

S0 OB = (-2 +1i)+ (1 + 2i)

z,=-1+31i

.'.‘221—22‘:«/5

3.

Sol.

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

X+y+z=0

AX=3y=p

has infinitely many solutions, then the distance of

1
the point (7», u,—gj from the plane 8x +y + 4z +

2=0is:
(A) 345 (B) 4
©) 26 (D) i

9 3
Official Ans. by NTA (D)

Ans. (D)

8 1 4
D=1 1 1=0=>A=4

A =30

AlsoD =D,=D,=0
Sop=-2

Point (4, -2, —lJ
2

Distance from plane = ?

Let A be a 2 x 2 matrix with det (A) = -1 and det
((A + 1) (Adj (A) + I)) = 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)
e
Sol. LetA= ;ad —bc=-1
c d

|A+1|jadj A+1|=4
—ad-bc+a+d+1=2o0r-2
a+d=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

364
T , equal to :

(A) 3 B)5
Cy7 (D)9
Official Ans. by NTA (B)
Ans. (B)
3 a+l P
a y 364

A= dy = — =

-!- I a+l1 : 3
=>a=>5

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

60 and n terms respectively. If the geometric mean

225 n

of all the 60 + n terms is (2) ® , then » k(n—k)

k=1

isequal to :
(A) 560 (B) 1540
(C) 1330 (D) 2600

Official Ans. by NTA (C)

Auns. (C)

n(n+l) 1 225
230X61 4 2 60tn_ 2 8

(225)(60+n)
21830+n2+n —3 3

=8n*-217n+1140=0

n=20, —
8

Z": ERT nz(n+1)_n(n+1)(2n+1)
-1 - 2 6

= 1330

f(x)=

Sol.

Sol.

If the function

SeCX —COS X g %3
k »x=0

log,(1-x+x”)+log, (1+x +x )’Xe(_n EJ_{O}

is continuous at x = 0, then k is equal to :
(A)1 (B) -1
©e (D)o
Official Ans. by NTA (A)
Ans. (A)
(ln(l 1 X x4))cosx

lim
x—0

1—cos*x

{ln(H—xﬂ—x“)J x* (1 + XZ)COSX

x*4+x'
lim

x50 sinx ) ,
— |x
X

sle=11

=1

x<0
and
, x>0

X+a ,
‘X—4

( x+1 , x<0
B0 =1 I,

If f(x) = {

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)

f( )_ X+a ;x<0
Ra= |x—4;x>0

x+1 ;x<0
s 8(x)= (x—4)2+b;x20

For continuity a=4 and b =-15
g(f(2))+f(e(-2))

:g(2)+f(—1):—8
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Sol.

10.

x> —x*+10x-7 ,x<1

Let f(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)
(C) [_6’ _2) o (27 6]
D) [-V6.-2 0@ V61
Official Ans. by NTA (C)
Ans. (C)
£(1)=3
Forx <1, f'(x)=3x>-2x+10>0
=f (X) is increasing
Forx >1,f'(x)<0
= function is decreasing.

limf (x)=-2+log, (b2 —4)

x—l*

For maximum value at x =1

3> —2+log, (b’ —4)

32>b*-4>0
be[-6, —2)U(2, 6]

. & 2n
If a = Ilim —— and f(x) =
o f=n® 4+ k
1_
Cosx,xe(O,l),then:
1+cosx

(A) 2ﬁf(%j - f(%)
o (3o
© ﬁf(%) - f(%)
o (5

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

11.

Sol.

1 & 2 T2 T
a=— = d ——
nkzz; (ka IO 1+x* X 2
L4 =
n
X
f(x):tan(zj;xe(o,l)
f(ﬁj:\/?—l
4
B-=0)-7
f'| = |==sec”| — |=
4) 2 8) J2+1
e
4 4
dy ) T (nj
If —+2ytanx=sinx,0<x<—and y| — | =
dx 2 3

0, then the maximum value of y(x) is

1 o

A) — B) —
(A) 2 (B) 2

1 3
o= D)—
© y ( )8
Official Ans. by NTA (A)

L Ans. (A)
d_y+ 2ytanx =sinx
dx
IF= e'[ 2tanx dx :eln(secx)2 _ Secz X

y(seczx):f sinxsec’ xdx +C
y.sec’x=secx+C

Put x=—,y=0

w3

y =cosx—2cos’ X
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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

317

(A) = (B)—
2

3J_

) — (D)9

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

(x=1)"+(y-2)

=X +y +x-3y-2=0

+(x+2) +(y-1) =14
Putx=0
=y’ -3y-2=0

34417

2
Puty=0

=x'4+x-2=0
(x+2)(x—

- A(-2,0), B(1,0), c[o,

1)=0

3+;/ﬁ],D[O, 3—@]

2

o %.3.&:@

Let the tangent drawn to the parabola y* = 24x at

the point (oc, B) is perpendicular to the line 2x

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

2 2
X
2

~=1 at the point (a.+4,p+4) does NOT

R
'@|’*<1

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 (o,,) has slope 1

B’ =24a
. 12
Equation of tangent yp3 =12 (x + OL) 5 F =1

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

2 2

X Yy
Normal at (10, 16) to ————=1is
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

is :

21
A) . [==
()”2
73
) . |—=
()”2

Official Ans. by NTA (A)

Ans. (A)
i ] k
drsoftheline=|1 1 - :i—43—312
Iy 3

..equation of line is
f:i+2j+41}+x(i—4j—312)
Let A(1,2,4) andPbe (1+A,2—4A, 4-31)

.-.ﬁ.(i—4}—312):
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15.

Sol.

16.

Sol.

Let ﬁzochrj—lzandB:ZiJr}—alA(,owO. If
the projection of a x b on the vector —§+23—21A<

is 30, then a is equal to
15

Ay— B) 8

( )2 (B)

(C)E (D)7
2

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

ﬁxB:(l—a)er(ocz —2)j+(oc—2)f<
Projection of ax b on —i+2j—2f<

(axB).(—i+2j‘—2f<)

= =30
3
=20°-a-91=0
=>oa=7,- B3
2
The mean and variance of a binomial distribution
o 4
are oo and — respectively. If P(X=1)=——,
3 2 Y ( ) 243
then P(X =4 or 5)is equal to :
(A) > (B) %l
9 81
© 16 (D) 145
27 243
Official Ans. by NTA (C)
Ans. (C)
np=o .. (D)
npq = o /3 (2)
From (1) & (2)
q=13&p=2/3
n qn—lpl — i
! 243
n_ 2
3" 243
n==6
4 2 5 0
2 1 2 1
PAor5)=°C,|=||=]| +°C.| = —
tors) (3) (3) @ (3)
_ 16

T27

17.

Sol.

18.

Sol.

Let E, E,, E, be three mutually exclusive events

2+3p 2-p

such that P(E)) = ,P(E) = and P(E))

1—
= Tp . I the maximum and minimum values of p

are p, and p,, then (p, + p,) is equal to :

(A) 2 (B) >
3 3

© > D)1
4

Official Ans. by NTA (D)

Ans. (D)
O0<PE)<lfori=1,2,3
=-2/3<p<1
E, & E; & E; are mutually exclusive
P(E)+PE)+PE)<1
=23 <p=<1l
p,=1p,=2/3
p,+p,=5/3
Let
S = {0 [0,27]:8%"° +8*° =16} . Then

n(S) + Z“Ksec(E + 29]00560 (E + 29)} is
0eS 4 4

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

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

825in2 0 2-2sin?0 — 16

+8
y+ﬁ:16
¥
=>y=8
= sin'0 =1
1

n(S)+y. .

doscos(m/4+20)sin(n/ 4 +20)

=4+ (D) xd=-4
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19.

Sol.

20.

Sol.

Sol.

tan| 2tan "’ l +sec’ ﬁ +2tan”" l is equal to:
5 2 8
A1 (B) 2
© 1 D) >
4 4
Official Ans. by NTA (B)
Ans. (B)

tan| 2(tan ' & +tan ' l) +tan 1
5 8 2

= tan {Ztan_l[ljﬂan_l[lﬂ
3 2
=2
The statement (~(p < ~qQ)) A QS :

(A) a tautology
(B) a contradiction

(C)equivalentto (p=q) A q
(D) equivalentto (p=>q) AP
Official Ans. by NTA (D)
Ans. (D)
~P=~hrq=P=Aag

P PArgq=pAag
SECTION-B

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

pP=q p—>9

of the roots of the equation (p° + q*)x’ — 2q(p + 1)x

+ q + r =0 is also a root of the equation

q2+r2
2

p
Official Ans. by NTA (272)

X+ 2x — 8 =0, then

is equal to-

Ans. (272)
(Px-q)’+(@x-1)’=0

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)

St sl 351 3l
3x——+ +—+—=180
2121 32! 2! 3!

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;; = J101581075- ....... +121]

= %(222) x21=6993

The number of distinct real roots of the equation
X=X —x+1)+x3x —4x’=2x +4)-1=0is
Official Ans. by NTA (3)

Ans. 3)
XXX —x+D)+xBx’ -4x’-2x+4)-1=0
>E-1)E+DE +3x-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 + x(1 - x), p, g < 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
='C,-'C,=-3
=>p-q=-3 (1)

Comparing coefficients of x*
-!C’C,+"C,+°C,=-5
1 _
LP-D a@-D _
2 2

-pq i 2)
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Sol.

Solving (1) and (2)
p=8,q=11

Coefficient of x" is
-C,+’C,+'C'C, -*C,*C,
=-"C,+'C,+'C/'C,-"C,"'C,
=23

If

n(n+1) [ (1-x")"dx=1177 [ (1-x")*ax.  then
n € N is equal to
Official Ans. by NTA (24)

Ans. (24)

Letllzj.ol (l—xn)2n dx, I, :J-Ol (l—x“)““dx

L=[ (1-x")™" 1dx

— (l—x“)z‘”l.xﬁ) —I; (2r1+1)(1—){‘1)2“(—nx“’1 )xdx

Sol.

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

1177
n(2n+1)

I, 2n°+n+1

1
I, n(2n+1)

=2n’+n-1176=0 =>n =24

Let a curve 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 (zj . If this curve also passes through the

.4
point (a,6\/ 10) in the first quadrant, then o is

equal to
Official Ans. by NTA (6)
Ans. (6)

x*=3yx.y'-3y’

:>3ny =3y’ +x*
dx

Sol.

dy 1 dt
Put 2:‘[, — =
¥ de 2 dx
i_%t:z)f
dx x 3
2
i:X—+C
X 3

x*—6x*>=1080
SxX=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),

1
_E < a< 2, then pisequal 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 .. (D)
Slope of BH =-1

3la—2ab=15%a+4p2 ... 2)
From (1) and (2)

a=1&p=3
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Sol.

Let the function f(x) = 2x* — logx, 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

|
pass through the point (——,Oj. If the equation of
a

the normal at P is £+Z=1, then o + B is equal

o
to-

Official Ans. by NTA (45)

Ans. (45)
- 1+
1
f'(x)=4x - — 0 172 4
X
1
a=—
2
Let P(x ,, y,) be any point on y* = 4ax
1 3-
_:—yl:>y12—6yl+8:0
i 4_X1
y,=2,4

= P(8, 4) as P(2, 2) rejected
Equation of normal at P.
y—4=-4(x-28)

X

5t 36

a=9,p=36

o+ pB=45

10.

Sol.

Let Q and R be two points on the line
x+l 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, 3A -2, 2\ +1) be any point on the line
(2L =5)" + (3L —4)" + (21 —6)" =26
A=1,3
Q,1,3);R(6,7,7); PA,2,7)

Area of triangle PQR = %2 |[PQx PR

=+/153




