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(Held On Thursday 28* July, 2022)

FINAL JEE-MAIN EXAMINATION - JULY, 2022

TIME:9:00 AM to 12: 00 NOON

SECTION-A

1. Let the solution curve of the differential equation
xdy = («/xz +y* + y)dx, x>0, intersect the line

x=1aty=0andthelinex=2aty= o . Then the

value of a is:

© -2

1
(A) : 5

3 5
(B) 5 (D) >

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

xdy = («/Xz +y’ +y)dx

xdy — ydx = /x* + y*dx

xdy —ydx /1+y_2 dx
x’ x X

Sol.

VY +x° -

X
y+y +x° =cx’
x=1L,y=0=>0+1=C=C=1
Curveis y++4/x>+y° =x’
X=2,y=a
2+\4+a’ =4

4+a’=16+a’ =8a

3. Let

2. Considering only the principal values of the

inverse trigonometric functions, the domain of the

function f(x)=cos' (

1
ofet
of 4

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

x> —4x+2) .
—— | is:
X" +3

o[
|

D) (—00,

W | =

Sol.

X2 +4x+2

<1
x2+3

o (-4x+2) <(x*+3)
o (X -4x+2) —(x*+3) <0
& (2x7 —4x+5)(—4x-1)<0
<:>—4X—1£O—>X2—%

the  vectors a=(+ t)f +(1- t)j +k,

b=(1-0i+(1+0j+2k and é=ti—(j+k, teR
be such that for a,P,yeR, ada+Pb+yc=0
= o =B =y=0. Then, the set of all values of tis :
(A) a non-empty finite set
(B) equal to N
(C) equal toR - {0}
(D) equal to R
Official Ans. by NTA (C)

Ans. (C)
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Sol. By its given condition

© 4,b,¢ are linearly independent vectors

:[566] £0 ()

Now, [EBE]
1+t 1—t 1
—1—t 1+t 2

t —t 1
¢, 3C +C,
1+t 2 1
-t 2 2

t 0 1

[l

N

[S———
I+

-

—_

N

t 0

=2[(1+t)-(1-t)+t]

=2[3t] =6t

1

EBE];tO:M;tO
values

the
the

the
inverse trigonometric functions,
all the

cos ' (x)—2sin'(x) = cos ' (2x) is equal

4. Considering principal

solutions of

A0 B © %

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

-1 - -1 -1
Sol. cos x=2sin X =cos 2X

E b4 B g
cos 'x—2| =—cos'x |=cos'2x
2
cos 'x—m+2cos ' x =cos ' 2x

3cos’ X = +cos ' 2x

cos (3 cos! x) =cos (7[ +cos! 2X)
4x° —3x = -2x
3 1
4’ =x=>x=0,£—
2
All satisfy the original equation

1
sum=-—to+—=0

of the
sum of
equation

to:

D) -+

2

(D)

Sol.

Sol.

Let the operations * Qe {A, v} If
(p*q)O(pO~q) is a tautology, then the ordered
pair (¥, ©) is:

A) (v, A) B) (v,v) (C) (A A) (D) (A V)
Official Ans. by NTA (B)

Ans. (B)
Well check each option

ForA 7 =vof0=A

(pva) A(pv~q)

=pv(qr~q)

=pv(c)=p

ForB:*=v,0=v

(pvq) \ (pV = q) =t using Venn Diagrams
pPvq pv~q
P Q P Q

Let a vector 4 has a magnitude 9. Let a vector b
be such that for every (x,y) e RxR—-{(0,0)}, the

vector (xﬁ+yf)) is perpendicular to the vector

(6yd —18xb). Then the value of ‘ﬁ X B‘ is equal to:

(A)9V3 B)27\3 (©)9 (D) 81
Official Ans. by NTA (B)
Ans. (B)

‘5‘ =9& (X5+y5)'(6y5—18xls) =0
= 6xy[a ~18x* (a-b)+6y> (a-b)-18xy[b] =0
= 6xy(‘5‘2 —3‘B‘Z)+(§.B)(y2 —3x2) =0
This should hold V x,ye R xR
~ [af =3[p] & (3-b)=0
Now [axb[ =[a] [b] ~(z-b)
—2
:‘5‘2 .ﬂ
3

‘Exg‘_%:%:yﬁ
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Sol.

Sol.

For te(0, 2n), if ABC is an equilateral triangle

with vertices A(sint, —cost), B(cost, sint) and

C(a, b) such that its orthocentre lies on a circle

1
with centre (1, gj , then (a’ —b’) is equal to :

8
A_
()3 (B) 8

80
D) )

©
Official Ans. by NTA (B)

Ans. (B)
s=sint,c=cost
Let orthocentre be (h,k)
Since it if an equilateral triangle hence orthocentre
coincides with centroid.

~a+s+c=3h,b+s—c=3k

. (3h—a)2 +(3k—b)2 :(s+c)2 +(s—c)2 :2(52 +c2):2

=

. ab
circle centre at | —,—

a’—b>=8
For aeN, consider a relation R on N given by
R ={(x,y):3x+ay is a multiple of 7}. The

relation R is an equivalence relation if and only if :
(A) a=14
(B) o is a multiple of 4
(C) 4 is the remainder when o is divided by 10
(D)4 is the remainder when o is divided by 7
Official Ans. by NTA (D)

Ans. (D)

For R to be reflexive = xR X
= 3X+aX:7x:>(3+a)X:7K

= 3+a=7A=a=71-3=TN+4,K,A,Nel

. when o divided by 7, remainder is 4.

Sol.

R to be symmetric xRy = yRx
3x+ay=7N,,3y+ax=7N,

= (3+a)(x+y)=7(N,+N,)=7N,

Which holds when 3+« is multiple of 7
. aa=TN+4 (as did earlier)

R to be transitive

xRy & yRz = xRz.

3x+ay=7TN, &3y+az="TN, and

3x+az="TN,
S 3X+ TN, 7558 =N,
TN, —ay+7N, -3y ="7TN,
7(N,+N,)-(3+a)y=7N,
~ (3+a)y=7N
Which is true again when 3+« divisible by 7, i.e.
when o divided by 7, remainder is 4.
Out of 60% female and 40% male candidates
appearing in an exam, 60% candidates qualify it.
The number of females qualifying the exam is
twice the number of males qualifying it. A
candidate is randomly chosen from the qualified
that the chosen

candidates. The probability,

candidate is a female, is :

3 11
(A) 0 (B) &

23 13
© = (D) T
Official Ans. by NTA (A)
Ans. (Bonus)
100

P

40 male 60 female

o

20 male qualified 40 female qualified

40 2
Probability that chosen candidate is female = % = 5
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10.

Sol.

11.

If y=y(x),xe (O, g) be the solution curve of the

differential equation

(SiHZ 2X)g—z + (851n2 2x + 2sin4x)y =

De-dx (2 sin2x +cos ZX), with y(gj =e ",

then y(gj is equal to :

®) e ®) e
(©) e (D) e
5 e
Official Ans. by NTA (A)

Ans. (A)

Given differential equation can be re-written as

dy —4x
—+(8+4cot2x)y=
dx ( )y sin® 2x

which is a linear diff. equation.

(2 sin X + cos 2X)

8+4cot2x)dx

8x+2Cu(sin2x)
=¢

ILf. = ej(

—e*-gin’ 2x
*. solution is

y(eg" -sin’ 2x) = IZe‘”‘ (2sin2x +cos2x)dx +C

=e* .sin2x+C

Given y(%) =g =>C=§

If the tangents drawn at the points P and Q on the
parabola y* = 2x — 3 intersect at the point R(0, 1),
then the orthocentre of the triangle PQR is :

(A)(0, 1) B) 2, -D
©) (6, 3) D)2, 1
Official Ans. by NTA (B)

Ans. (B)

Sol.

y> =2x-3 )

Equation of chord of contact

PQ:r=0
yxl=(x+0)-3
y=x-3 ...(2)
I)
R
(0,1)
Q
from (1) and (2)
2
(x-3)" =2x-3
x’ -8x+12=0

(x-2)(x-6)=0
Xx=20r6

y=—lor3

R(0,1)

MPR:i:—l
—2

MPQxMPR =-= PQ L PR

Orthocentre = P (2,—1)
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12. Let C be the centre of the circle x’' +Y — X +2y = | 13.  The remainder when 7 + 3 is divided by 5 is:

A)0 B)2 O3 D)4
1 and P be a point on the circle. A line passes &) ®) © ©)
4 Official Ans. by NTA (C)

Ans. (C)

through the point C, makes an angle of g with the

2022 2022
) . ) ) Sel. 777 +3
line CP and intersects the circle at the points Q and

1011 1011
R. Then the area of the triangle PQR (in unit) is : =(49)" +(9)
(A)2 (B) 2\/5 :(50_1)1011+(10_1)1011
©) 8sin(§j (D) scos@ —51—-1+5K -1
=5m-2

Official Ans. by NTA (B)
Remainder =5-2=3

.Ans. (B)
2 2 11 01 0
Sol X' +y —x+2y="j 14. Let the matrix A=|[0 0 1| and the matrix
100
2
1 1 2 N 2 2
73 +Hy+1) =(2) B, = A +2A%. If B, = Adj(B, ) for all n>1,
Or A PQR then det(B,) is equal to :

(A) Bt (B) g (©) 3% (D) g
Official Ans. by NTA (C)
Ans. (C)

. 1
PR:QKsm22§

0 1
Sol. A*=|0

01l0
1|0
1 01

(=i el
S = O

0
0

Il
(=) )
= o ©

(=)

:4-6sin£
8

|

S =
S O
[l =

1
PQ =QRcos 225

S
—_
S

:4(;05% R2 (—)R3

_1 42sinZ || 4cosZ
2 6 8

:4sin£:%:2\/5
+ N2 B, = Adj(B, —1)

| 10 0
As APQR =—PR x P
QR=, Q 01 0|=I
00 1
B




¥Saral

B, = Adj(Adj(Adj(AdjB,))

=B, "

‘16

15. Let S, :{zl eC:lz, -3 :%} and
S, = {Z2 eC :‘z2 —‘zz + IH = ‘zz + ‘zz —IH}. Then,
for z, €S, and z, €S,, the least value of |z, —z,|
is:

1 3 5
- p D) =
A0 (B) 5 © 2 D) 2
Official Ans. by NTA (C)
Ans. (C)
2 2

Sol. ‘22 +‘Z2 —IH = ‘zz —‘zz +1H
= |Z2 +|z, —1||(72 +|z, - 1)) =(z, = |2, +1|)(22 —(z,+1))

= 2,[7,+12, -1~ (7, —|z, +1]) + 7, (|2, ~ 1| +]z, +1))

= ‘zz +1‘2 = ‘zz —1‘2

= [2,+%)(|z, - 1]) +(2z, +11) =2(2, +Z,)

= (2,+%,)(|z, - 1| +]z, +1-2) =0

L Z,+Z,=0or [z,-1|+|z,+1-2=0

". z,lie on imaginary axis. Or on real axis with in [-1,1]

16.

Sol.

1
Also ‘Zl = 3‘ = 5 lie on circle having centre 3 and

o1
radius —.
2

-1 1
(5/2,0)

w(m.m

Clearl e 1= >

early ‘zl zz‘rmn— 5

The foot of the perpendicular from a point on the

circle X’ +y =1, z= 0 to the plane 2x + 3y +z=6

lies on which one of the following curves ?

(A)(6X + 5y — 12’ +4(3x+Ty —8)' =1,
z=6-2x-3y

(B) (5x + 6y — 12 + 4(3x + 5y -9)’' =1,
z=6-2x-3y

(C) (6x + 5y — 14y +9(3x + 5y -7)' =1,
z=6-2x-3y

(D) (5x + 6y — 14y + 93x + Ty — 8)’ = 1,
z=6-2x-3y

Official Ans. by NTA (B)

Ans. (B)

¥
(b, k, w)

\’/(cosﬁ,si}&\O),x
h—cos® k-sin@ w-0
2 3 1
_ —1(2c0s6+3sin0—-6)
B 14
—2(2cosO+3sin6—-6)
0S

14
_10cosO—6sin0+12
- 14

h=c

k:sinﬁ—%(2cosé)+33in6—6)

5sin®—-6¢c0s0+18
14
Elementary sin© and cos©

(5h+6k —12)* +4(3h +5k - 9)* =1

k=
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17.

Sol.

18.

Sol.

. 522 a .
If the minimum value of f(x)= T +—, x>0, is
-

14, then the value of o is equal to:

(A)32 (B) 64
(C) 128 (D) 256
Official Ans. by NTA (C)

Ans. (C)
X2 X2 X2 X2 X2 o (04

et —+—+—+
2 2 2 2 2

2%? g

o= (22 )7/2 _ 27

a=128

Let a, B and y be three positive real numbers. Let
f(x)=ax’ +Bx’ +yx, xeR and g:R-—>R be

such that g(f(x)) = x for all xeR. Ifa, a, a,,..., a

n

be in arithmetic progression with mean zero, then

the value of f[g[lzn:f(ai )D is equal to :
ni=

A0 (B)3
©9 (D) 27
Official Ans. by NTA (A)
Ans. (A)

Consider a case when o= =0 then
f(x) = yx
gx) ==

y

=0
= 1(g(0)) = £(0)

=0

19.

Sol.

Consider the sequence a, a,, a,,

such that

2
a=1a=2anda, ,=—++a, forn=1,2,3,....

then o is equal to :
(A)-30 (B) -31
(C)—60 (D) -61
Official Ans. by NTA (C)

L Ans. (C)

—a_.a=2

n+1""n

a a

n+2 Tn+l

Series will satisfy

a,a,, ,a,, a,a,, a,as,
1.2 22 23 24

=1

T 2r+1)

_ 2r+l
2(r+1)

Now proof is given by

_ﬁ(2r+1)

= 2(r+1)

_ (1-3-5-.......-6)

2°.(2-3-.......:31)

(1:3-5 . 61) 2% x|30
m‘230 230)(@

_ et

260@_@

a=-60
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20. The minimum value of the twice differentiable

Sol.

function f(x)= j e f()dt— (x> —x+1)e”, x eR,
0

is :
2

A) —— B) -2
W)~ (B) -2+/e
2
C) - D) —
©) e (©)
Official Ans. by NTA (A)
Ans. (A)
f(x)=e" -Ilf)dt
-
f'(x)=e -]ﬁi})dt +e* - f'(f)
. € e

—[(2x—1)-e*+(x2—x+1)-e*]

tf'(0)

- dt=x*+x

o ©

')
eX
f'(x)=@2x+1)-¢*

=2x+1

1
f'xX)=0=>x=—-
(x) =

f(x)=2x+1)-e* -2e* +C

£(0)=—1
1=1-2+C
C=0
f(x)=e*(2x—1)
1y -2
fl —= |=
=)
SECTION-B

Let S be the set of all passwords which are six to
eight characters long, where each character is
either an alphabet from {A, B, C, D, E} or a
number from {1, 2, 3, 4, 5} with the repetition of
characters allowed. If the number of passwords in
S whose at least one character is a number from

{1,2,3,4,5}is ax5°®, then a is equal to )
Official Ans. by NTA (7073)
Ans. (7073)

Sol.

Sol.

Required no. = Total — no character from {1, 2, 3,4, 5}
=(10"-5" + (10" - 5") + (10" - 5%)

=10"(1+ 10+ 100) —5° (1 + 5 + 25)

=10"x 111 -5"x31

=2'x5"x111-=5" %31

=5 2°x 111 -31)

=5°x7073

Soo=7073

Let P(-2, -1, 1) and Q Eﬁlﬂ) be the
17 17 17

vertices of the rhombus PRQS. If the direction

ratios of the diagonal RS are o, —1, B, where both
o and B are integers of minimum absolute values,

then o’ + B> is equal to

Official Ans. by NTA (450)

Ans. (450)
RS =(o,—1,B)
DR of PQ = §+2, ﬁ'f‘l,g—l
17 17 17

_(90 60 94
177 17 17

90 60 94
—a+—CF)+-—=B=0
17a 17( ) 17B

900 + 943 = 60
_ 60-90a
94
~ 30(2—-3a)
94
(Ba-2)
94

p

p

B=-30

-15
=—QBa-2
B 47((1 )
:L:3a—2
-15 47
=p=-15a=-15

o + B> =225+225
= 450
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Sol.

Sol.

Let f:[0, 1]— R be a twice differentiable function
in (0, 1) such that f(0) = 3 and f(1) = 5. If the line
y = 2x + 3 intersects the graph of f at only two
distinct points in (0, 1), then the least number of
points x € (0, 1), at which f"(x) =0, is

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

f'@=f"b)=f"(c)=2

=" (x) is zero

for atleast x, € (a, b) & x, € (b, ¢)
3 3

It J- 15x

0 \/1+x2 +.l(1+x2)3
o, B are integers, then o+ is equal to

Official Ans. by NTA (10)
_Ans. (10)

Putl +x’ =t
2x dx =2t dt
Xdx=tdt
j 15(t* = tdt

1 N+
=1
' 1+t
Putl+t=u’
dt =2u du

Boo e
ISwa2udu
N u

dx = a\/a + [3\/5 , where

15 dt

NE)
30j(u4 —2u®)du

NE]
]ﬁ

2
5 3
30/ L2
53

Sol.

30

(7 2

L
5

30

_é(gﬁ_m)_g(sﬁ-zﬁ)}
30| - Lx i3 +§\/§}

5 15
63 +16v2 :a\/EJrB\/g

a=16,p=-6

Soa+pB=10
1 -1 B 1

Let A= and B= , o,peR. Let
2 o 1 0

a, be the value of o which satisfies

1

202
(A+B)’ =A" +{2 2} and o, be the value of o

which satisfies (A +B)>=B’. Then |o, —ay,| is
equal to
Official Ans. by NTA (2)

Ans. (2)

A+B:{B+l 0}
3 «

(A+BY {[3;1 0}{&1 0}

o 3 o

| e+’ 0

3B+ 430 o
s {1 —1}{1 —1}
A2 =

2 ofl2 o

[ -1 -1-a

2420 22

PB+1)° 0}

) 1 —a+1 3
12a+4 o | [3a+B+]) o

=1 ol

CIBPHL Bl | (D’ 0
1B 1| [3B+D+3a o
B=0,a=-1=aq,

o, —a, | =[1=(-D)| =2
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Sol.

For p,qeR, consider the real valued function
f(x)=(x-p)’-q,xeR and q > 0. Let a, a, a,
and a, be in an arithmetic progression with mean p
=500
for all i =1, 2, 3, 4, then the absolute difference
between the roots of f(x) = 0is

Official Ans. by NTA (50)

Ans. (50)
fx)=0 = (x-p)’—q=0.

and positive common difference. If ‘f (a,)

Roots arep + \/H , P— \/a absolute difference
between roots 2\/& .

Now, |f (a;)] = 500

Leta;, a,, a,asarea;a+d,a+2d,a+3d
[f(as)| = 500

(a1 - p)* - q/ = 500

= (a;—p)’ —q=500
9
:>Zd —q=500 (1)

and [f(a,)]* = [f(ay)]®

((@i-p)y-q)’ = ((az-p)’ — )’

= ((a1-p)'~(a2-p)) (1 -pY —q+(@-p)'- @ =0

9
= 2d?-q+-—q=0
40 ATy

S lod | sd®
177 4
:>d2:ﬂ
5

From equation (1) %% —-q=500

49 _500
5
49 _500
5

and 2\/3:2x%:50

Sol.

For the hyperbola H : x* — y* = 1 and the ellipse

2
x2 +Y_2:1,a>b>0, let the
b

2
E:—
a

(1) eccentricity of E be reciprocal of the

eccentricity of H, and

(2) the line y = \Ex +K be a common tangent of

E and H.
Then 4(a’ + b°) is equal to
Official Ans. by NTA (3)
_Ans. (3)

e, = l—b—— eH:\/E

5
a

If:>eE:L
eH
a’-b’ 1

a2 2

2a> 2 =2’
a’=2b’

and y= \/gx +k is tangent to ellipse then

K'=a ><§+b2 :é
2 2

6b> => = b =L and a> ==
2 4 2
o 4(a’ +b") =3

Let x,, X,, X,, ....., X,, be in geometric progression

; .1
with x, = 3 and the common ration —. A new data

is constructed replacing each x, by (x, —i)". If X is
the mean of new data, then the greatest integer less

than or equal to X is .
Official Ans. by NTA (142)
Ans. (142)

10



Sol.

20 1
il =5 X20x21x41=2870
i=l1

2N 1 1 1
D> x i=s=3+23-+335+43=+
2 772 2

i=1

22
o5

12—13)+287O—12(2—
2

1
X_
20

22
920

>

20

-12. 22

2858
0 e T

20

> |

100

[ﬂ ~142
9. li

.

(x +200sx)3 +2(x +2cosx)2 +3sin(x +2cosx)
(x+2) +2(x+2)" +3sin(x +2)

x—0

is equal to
Official Ans. by NTA (1)

Ans. (1)
Sol.

B (X+2cosx)3+2(x+2cosx)2+3sin(x+2cosx)
im

x—10

(X+2)3 +2(X+2)2 +3sin(x+2)

Form 1~

X

|

3 B s
. (x+2cosx) +32(X+20052X) +3sin(x+2cos x) N x@
—0 (x+2)"+2(x+2)" +3sin(x+2) X

. 100! (x+2cos x)3 +2(x+2cosx)z +3sin(x+2cos x)—((x+2)3 +2(x+2)2 +3sin(x+2))
X (x+2)3 +2(x+2)2+35in(x+2)

=e

lim
x—0 X
=¢

100” (x+2cosx)3 +(x+2)3 +2(x+2msX)Z—Z(x+2)2 +3sin(x+2cosx)-3sin(x+2)

8+8+3sin>

|

100 i 3()(+2005x)2 ><(l+25inx)—3(x+2)2 —4(x+2cosx)
m
16+3sin? x-0 x(1-2sinx)—4(x+2)+3cos(x+2cosx )x(1-2sinx }-3cos(x+2)

=€
:eléggnz 12—3(4)+8><1—8+3cos2—3c032
1
Using L’H rule.
=e’=1
10. The sum of all real values of x for which
3x*—9x+17 5x*=7x+19 .
5 =— isequalto ___.
X +3x+10 3x"+5x+12
Official Ans. by NTA (6)
Ans. (6)
32 -9x+17 5x*-7x+19
Sol. =

Y 12

X2 +3x+10+2x* —12x +7 _3X2+5X+12+2X2 —12x+7

x2 +3x+10 3x%+5x +12
1+2X2_12X+7— 2x% —12x+7
x> +3x+10 3x* +5x+12

1 1

(2¢* —12x+7)| -
X +3x+10 3x" +5x+12

J-o

2x? —12x+7=0 OR 3x*> +5x+12=x*+3x+10

L _12£D

2x? 4+2x4+2=0
4
x> +x+1=0
Sum of Roots = 6 No solution.

11



