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FINAL JEE-MAIN EXAMINATION - JULY, 2022
Held On Friday 29 July,2022
TIME :9:00 AM to 12:00 NOON

SECTION-A
1. Let R be a relation from the set {1, 2, 3......... ,60}
to itself such that R = {(a, b) : b = pq, where
p> q = 3 are prime numbers}. Then, the number of

elements in R is :

(A) 600 (B) 660
(C) 540 (D) 720
Official Ans. by NTA (B)

Ans. (B)

Sol. Number of possible values of a = 60, for b = pq,
Ifp=3,9=3,5,7,11,13,17, 19

Ifp=5 q=5,7,11

Ifp=7 q=7

Total cases =60 x 11 = 660

2. If z=2+3i, then Z' + (Z)S is equal to :
(A) 244 (B) 224
(C) 245 (D) 265
Official Ans. by NTA (A)
Ans. (A)

Sol. 2°+(2) =(2+3i) +(2-3i)’
=2(°C,2° + C,2°(3i)* + C,2'(3i)")
=2(32+10x8(-9)+5x2x81)=244
3. Let A and B be two 3 x 3 non-zero real matrices
such that AB is a zero matrix. Then
(A) The system of linear equations AX = 0 has a
unique solution
(B) The system of linear equations AX = 0 has
infinitely many solutions
(C) B is an invertible matrix
(D) adj (A) is an invertible matrix

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

JEE Exam Solution

Sol. AB=0=1ABI=0

|Al [B]=0

IA|I=0  |B|=0

If IAl'# 0, B =0 (not possible)
If IBI # 0, A = 0 (not possible)
Hence IAI=IBI=0

= AX =0 has infinitely many solutions
1 1
It (20—-a) (40-a) * (40 —a) (60 —a) *
1 1
(180 — a) (200 — a) — 256’

then the maximum value

ofais:

(A) 198 (B) 202
(C) 212 (D) 218
Official Ans. by NTA (C)

Ans. (C) Sol.

By splitting

(o) (st
201\20-a 40-a 40-a 60-a
1 1
+...+ —
(180—01 ZOO—aﬂ

Lt L)L
=~20\20—a"200—a/ " 256

(20-a) (200—-a)=256x9
a’—220a+ 1696 =0

a=38,212

Hence maximum value of a is 212.

5. If im%¢ P Pe tysiny 2
x50 xsin” x 3

where a, B,y € R, then which of the following is
NOT correct ?

A)LC+P +y =6

B)op+Py+ya+1=0

(C)ap’ +By+y’+3=0

D)o’ P +y' =4

Official Ans. by NTA (C)

Ans. (C)
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Sol. 7. Let the solution curve y =y (x) of the differential
2 3 2 3 3 d
lim ¢ [1+x+ 2,+§+ j+ﬂ(1—x+%—§+---j+V(X—%Jﬂ-j equation (1 + &™) (a§+y) = 1 pass through the
x—0 e
constant terms should be zero point (0, g) Then, lim e'y(x) is equal to :
X—>0
=a+p=0
T 3n
coeff of x should be zero (A) 4 (B) 4
=a-p+y=0 T 3n
2 ©% D) 5
coeff of x” should be zero
Official Ans. by NTA
(o B v, (e B ¥ YNTA®)
31 31 3 31 31 31) 2 Ans. (B)
lim 5 = 3 4 .
x—0 X
Sol. Liy-
a B dx I+e
= 5t5= 0
So integrating factor is eI R
g_ﬁ_1=2/3 o integ g =
6 6 6
So solutionis y-e* = tan™' (ex ) +c
> a=1pf=-1,y=-2
3 o r
6. The integral J- 1 dx is equal to: Now as curve is passing through (O,Ej SO
3+2sinx+cosx
T
o gy T = €y
(A) tan” (2) (B) tan" (2) =1 4
l -1 n l 0 x : -1 X T 377'-
(©)5tan (2)—¢ D)3 :>)1£2(y~€ )—)lgg(tan (e )+Zj_7
8. Let a line L pass through the point of intersection
Official Ans. by NTA (B) of the lines bx + 10y — 8 = 0 and 2x — 3y = 0,
Ans. (B) 4 )
beR- {5 } If the line L also passes through the
Sol.
point (1, 1) and touches the circle 17 <+ y2) =16,
2 2
j_ j_ sec’ X dx then the eccentricity of the ellipse ); +i7= lis:
I =
03+2smx+cos 0 2tan? > + dtan > +4 (A)l B 3
2 2 \/3 5
1 2
Put tan% =1, s0 © % (D) \/%
1 Official Ans. by NTA (B)
[:I —tanfl (X+1)‘1 :1:3.1'171 2—£ Ans (B)
2 (£+1)° 0 4 :
Sol.  Line is passing through intersection of
bx+10y—-8=0and 2x—-3y=0is
(bx+10y—8)+l(2x—3y) =0. Asline is
passing through (1,1) so A=b+2
JEE Exam Solution www.esaral.com 2
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Sol.

JEE Exam Solution

Now line (3b+4)x—(3b—4)y—8=0is
tangent to circle 17()(2 + yz) =16
8 4

So =

JGb+ay +(3b-4) 17

=p'=2 :>e=\/§

If the foot of the perpendicular from the point

A(-1, 4, 3) on the plane P : 2x + my + nz = 4, is

7
(— 2, > %), then the distance of the point A from

the plane P, measured parallel to a line with

direction ratios 3, — 1, — 4, is equal to :

A 1 (B)\26
(©) 22 (D)\[14
Official Ans. by NTA (B)
Ans. (B)
A(-1,43)
3,-1,-4)
C B

Let B be foot of L coordinates of B = (—2,% ,%)
Direction ratio of line AB is <2,1,3>so0
m=1,n=3

x+1 y-4 z-3
-1 —4

=1

So equation of AC is

So point C is (3/1—1, —-A+4, —4/1+3). But C lies
on the plane, so

6A-2-21+4-124+9=4
=>A=1=C(2,3,-1)

— AC =~/26

10.

Sol.

11.

Sol.

www.esaral.com

Let a=3i+j and b=i+2j+k .Let c be
a vector satisfying ax(bxc):b+ﬂ.c. If

b and ¢ are non-parallel, then the value of X is :

A)-5 B)5
©O1 (D)-1
Official Ans. by NTA (A)

Ans. (A)

a=3+),b=i+2j+k
As&x(5x5)=5+ﬂf

:a.a(B)—(a.B)6=B+xe

The angle of elevation of the top of a tower from a
point A due north of it is o and from a point B at a
distance of 9 units due west of A is

cos (%} If the distance of the point B from the

tower is 15 units, then cot a is equal to :

s 9
(A) 5 o 5
; 7
>3 D)3
Official Ans. by NTA (A)
Ans. (A)
P
h
/ A N
070
We——zzom B E
B 9 /',A
%
giVen OB =15
cos _3
J13
72
3
2
tanf ==
P 3
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P
2
h
B
B 15 0
tanp =—
Bl
2_h
3 15
10=h
O
15
B ) A
OA’ + AB* =225
OA” + 81 =225
OA =12
P
10
ol
A 12 0
10
tano =—
12
12 6
cotoo=—=—
10 5

12. The statement (p A q) = (p A 1) is equivalent to :

(A)g= (A1) B)p=@{@~ar)
O @parn=pPprqg D)Pprg=r
Official Ans. by NTA (D)

Ans. (D)

Sol. (pAq)=(pAr)
~(pAq)v(p~r)
(~pv~aq)v(pAr)

( pv pAr )v~q
(~pvp)A(~pvr)v~q
( pvr)v q
(~pv~q)vr

~(p/\q)vr

(p/\q):>r

JEE Exam Solution

13.

Let the circumcentre of a triangle with vertices
A(a, 3), B(b, 5) and C(a, b), ab > 0 be P(1, 1). If
the line AP intersects the line BC at the point
Q(k,, k), thenk + Kk, is equal to :

4 2
(A)2 B) 7 © 3 (D) 4
Official Ans. by NTA (B)
Ans. (B)
0, b) 4—
0,3)+
i i
(a, 0) (b, 0)
m, —> o

mPD:
b+3_1:0
2
b+3-2=0
b=-1
E b+a’5+b _ a_f’2
2 2 2
mCB'mEP=_1
(5—bj 2-1
— _1 __1
2

()

12=(1+a)(a-3)
12=a"-3a+a-3
a—-2a-15=0
(@a-5(@+3)=0

www.esaral.com 4
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a=5ora=-3
Given ab >0
a(-1)>0
-a>0

a<0

Accept

AP line A (=3, 3) P(1, 1)

3-1
ro1=( S oo

2y+2=x-1

= Appling .....(1)

Line BC B(-1, 5)
C(=3,-1)

6
-5)==(x+1
(y=5)=5&+D
y-5=3x+3
y=3x+8 .. 2)

Solving (1) & (2)

Xx+23x+8)=3
= 7x+16=3

7x =-13

-13+17 4
X+y=——"7—=—
7 7

14. Let a and b be two unit vectors such that the

n

angle between them is 4 If O is the angle between

the vectors (21 + é) and (Zl + 25 + 2(21 X ZAD)),

then the value of 164 cos’0 is equal to :

(A)90 + 272 (B) 45 + 182
(C)90 + 32 (D) 54 + 902
Official Ans. by NTA (A)
Ans. (A)
JEE Exam Solution

Sol aA6=§=¢

a.b=|a||b|cosd

a B—cosd):%

o5 6= (ﬁ+6).(ﬁ+26+2(ﬁx6))
‘ﬁ+6Hﬁ+ZB+2(ﬁxB)

(é+f) .(é+2f)+26)

~——

= |ﬁ|2+2§.6+0+f).ﬁ+2‘6‘2+0

1+ +2

+

-

1]
w
+

Sl S

3+i

2
2247+ 22

9(x/§+1)2
2(2++2)(7+242)

cos 0 =

cos’0 =

www.esaral.com 5
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0 ( 9 J(\/E+1) E:dr
cos 0 = t
22)(1+242) .
= J-rdr
o (82)(9) (Y2+1) (7-242) o
164 cos” 6 = | NE
V2 (7+242)(7-2V2) - r
10 )\ 2 )|
~ (82) (9)[7\/5—4+7—2\/§} B 1 (2)
2 (41) log10 ) 2
9
- (9\/5)[5\/54—3] L 2log, 10
=90+ 2742 16. The area of the region
[04
log, ¢ {x, Jx—1|< S\/5—x2}' al to :
15. Iff(o) = J‘ﬂdz‘,a >0, then f (") + f (e ) (%, ) [<y 15 equatio
1+ 5 3) 1 5t 3
Do 2) L oS
is equal to : (A)7 sin (5)_2 B4 -3
9 3n 3 s 1
(A)9 B)3 © 7 +5 D) —3
9 -9 Official Ans. by NTA (D)
© log (10) (D) 2 log (10)
Ans. (D)
Official Ans. by NTA (D) Sol
Ans. (D) .
< Int
Sol. f(e') = [—————dt.....
ob 1) !€n10(1+t) (1)
K /nt
f(o) =
@ !(fnlO)(lth)
tzlszl ' of A(1,0)é
X t )
dt= _—zldx
X X |X—1|<y<\/5—x2
¢ —Inx 1
:j 1 [ x de When |X—1|=\/5—X2
! (Enlo)(l +]
1 X :>(x—1)2=5—x2
1 [ /nx 2 _ -2=0
fa)=— | dx =X —x-2=
10 | x(x+1)
\ =x=2,-1
5 1 % /nt . )
fle”) = o '[t(t+ 1)dt ~~~~~~~~ (2) Required Area = Area of AABC + Area of region
1
Add (1) & (2) BCD
f(e') + f(e™) | 1 01 |
e 2 2
(L 1S 2
/n10 1(1+t) t -1 2 1
1 ) ¢/nt
= —dt
(ﬁnlO)l t =%—%
Int=r
JEE Exam Solution www.esaral.com 6
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17.

Sol.

JEE Exam Solution

Let the focal chord of the parabola P : y’ = 4x
along the line L : y = mx + ¢, m > 0 meet the
parabola at the points M and N. Let the line L be a
tangent to the hyperbola H : x> — y* = 4. If O is the
vertex of P and F is the focus of H on the positive

x-axis, then the area of the quadrilateral OMFN is :

(A)2\/6 (B) /14
(OFNE (D) 414
Official Ans. by NTA (B)

Ans. (B)

(X1,y1)

Focus (ae, 0)
F(242,0)

Line L : y =mx + c pass (1,0)

2 2

. . X y
Line L is tangent to Hyperbola. T -—=1

4

C=+Ja’m’ - /°

C=+v4m’ -4

From (1)

—m =+/4m> -4

Squaring
m’=4m’ - 4
4=3m’

(asm>0)

18.

Sol.

19.

www.esaral.com

_2x 2
T BV
y2:4x

(%) =+

=x +1 -2x=3x

= |x*~5x+1=0|

y2 :4(\/§};+2J

y2=2\/§y+4
=|y?=2By-4=0
Area

lO X, 2\/5 x, 0
210 y, 0 y, 0

= ‘%[—Zﬁyl +2\/5y2}

L2Wiz+16
:\/§|Y2_Y1|:()IT
=/56
=214

The number of points, where the function
f:RoOR f(xX)=Ix—-1lcosIx —2lsinIx — 1l +

(x = 3) IxX* = 5x + 4l, is NOT differentiable, is :

A1 (B)2 <G 3 D)4
Official Ans. by NTA (B)
Ans. (B)

f(x) = Ix — 1l cos Ix — 2l sin Ix — 11 + (x — 3)| X’ = 5x
+ 4
=lx-1lcoslx =2lsinIx — 11+ (x = 3)I x — 1lIx — 4|

=Ix—=1l[cosIx =2l sinIx = 11+ (x = 3) Ix — 4]
Non differentiable at x = 1 and x =4.

Let S = {1, 2, 3, ..., 2022}. Then the probability,
that a randomly chosen number n from the set S

such that HCF (n, 2022) =1, is :

128 166
(A) 1011 (B) 1011
127 112
©337 D) 337
Official Ans. by NTA (D)
Ans. (D)
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Sol. Total number of elements = 2022

2022 =2x3x337

HCF (n, 2022) =1

is feasible when the value of 'n' and 2022 has no

common factor.

A = Number which are divisible by 2 from
{1,2,3.....2022}
n(A)=1011

B = Number which are divisible by 3 by 3
from {1,2,3......2022}

n(B) = 674

ANB = Number which are divisible by 6

from {1,2,3........2022}
6,12,18........., 2022

337=n(ANB)

n(AUB) = n(A) + n(B) — n(ANB)

= 1011+ 674 =337
= 1348

C= Number
{1,........ 1022}

which divisible by 337 from

C={337,674,1011,1348,1685,20222}

Already Already Already
counted in counted in counted in
Set (AUB) Set(AUB) Set (AUB)

Total elements which are divisible by 2 or 3 or 337
=1348 +2 =1350
Favourable cases
divisible by 2, 3 or 337

= Element which are neither

=2022 - 1350

=672

Required probability = 67—2 = ﬁ
2022 337

20. Let £(x)=3""2"* \ &R Then which of the
following statements are true ?
P : x = 0is a point of local minima of f
Q:x= \/E is a point of inflection of f
R : f’ is increasing for x > \/5

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

Sol. f(x)=81.3"""
£(x)=813"" 33(x*~2) 2x
—(81x6)3" 7 x(x? =2’ 3

+ — + +
I I I
-2 0 V2

X = 6 is point of local min

£1(x) = (486.m3)3" ) x (x> —2)
—_—
k )

g'(x) = 3()(272)3 (x2 —2)2 + X.3(X272)3.4X.(X2 —2)

wx.(x?-2) ] m33(x*-2) 2x

3

32 (x? —2)[;8 —2+4x” +6x"(n3(x* —2)3]
g'(x)= 3 (x? —2)[5;8 ~2+6x7(n3(x’ —2)3}
f"(x) = k.g'(x)

r(v2)=0.r(v2 ) >0.0(v2 ) <0

X =+/2 is point of inflection

f'(x) > 0 for x > \/5 so f'(x) is increasing
SECTION-B

1. LetS =1{06 e (0,2n) :7 cos’® — 3 sin’0 — 2
cos’20 = 2}. Then, the sum of roots of all the
equations x’ — 2 (tan’® + cot'®) x + 6 sin’@ = 0
0 eSS, is .

Official Ans. by NTA (16)

Ans. (16)

Sol.  7cos’ — 3sin’0 — 2c0s20 = 2
4 cos’0 + 3c0s20 — 2cos20 =2
2 (1 4+ cos 20) + 3cos 20 — 2 cos20 =2
2 cos20 -5 cos20=0

(A)Only P and Q (B) Only P and R c0s20 (2c0s26 - 5) =0
(C) Only Q and R (D) All, P, Q and R €0s20 =0
JEE Exam Solution www.esaral.com 8
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_ T Sol. (a,~4a,~7) L to (3,-1,2b)
20=Cn+ D7 a=2b ()
T (a,—4a,—7) 1 to (b,a,—2)
0=Cn+1Dy 3a+4a-14b=0
w31 5t In ab—4a’+14=0 ....(il)
§= {4,4,4,4} From Equations (i) and (ii)
2b’-16b"+ 14 =0
For all four values of 6 =1
x'— 2 (tan’® + cot’0) X + 6 sin’0 = 0 2 =4b’=4
=X -4x+3=0 x+l_y-2_z_,
Sum of roots of all four equations =4 x 4 = 16. 5 7 3 717
_ . a=5%-1,p=3k+2,y=k
2. Let the mean and the variance of 20 observations As (o, B, ) satisfies x—y + 2= 0
X Xppe X be 15 and 9, respectively. For a € R, if Sk—=1-CBk+2)+k=0
k=1
the mean of (x, + a)’, (x, + a)y,..., (x,, + a)’ is 178, L oa+P+y=9%+1=10
then the square of the maximum value of a is | 4 Let @, 4,, 4y,... be an AP. If i% — 4, then
equal to =
4 a, is equal to
Official Ans. by NTA (4)
Ans. (4) Official Ans. by NTA (16)
. Ans. (16
Sol. > % =15x20=300 ..(i) ns. (16)
SOL S & + & + ai +
5 2 22 2
le 2 _ .
—~—_—(15"=9 ...(i) S_ a4
20 2 2?2
D xi=234x20=4680 S_a "[L L ]
2 2 2r 2
2
X, +a
Z(1—)=178:>Z(x1+oz)2=3560 1
20 S_a, 4 _4
2 2 1
=Y xl+2a) x5 +Y a’ =3560 =
4680 +600a + 200 =3560 iy - =, =4
=a’ +30a+56=0 Or 4a,=16
= (a+28)(a+2)=0 5.  Let the ratio of the fifth term from the beginning to
o=-2,-28 the fifth term from the end in the binomial
S f maxi lue of o is 4 ’
quiare o1 Maximm vatue ot o 1s expansion of [{‘/5 +%} , in the increasing
3. Let a line with direction ratios a, —4a, -7 be 3
perpendicular to the lines with direction ratios 3, powers of 1 be % - 1. If the sixth term from
-1, 2b and b, a, 2. If the point of intersection of %
. x+1 y-2 z the beginning is & _, then a is equal to
the line 2+b - -0 -1 and the plane I
x—y+z=0is (o, B,y), then o+ B+ is equal to Official Ans. by NTA (84)
Ans. (84)
Official Ans. by NTA (10)
Ans. (10)
JEE Exam Solution www.esaral.com 9
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SOl. ]’; _ n C4 (21/4)}174 (371/4)4 _ ﬁ
]’;1_3 nCn_4 (21/4)4 (3—1/4)}1—4 1
n-8 n-8
=243+ =¢6"
=6""=6

=>n-8=1=n=9

- 84
T:{) :‘)CS (21/4)4(3 1/4)5 :T

NE

SLoa=84

6. The number of matrices of order 3 x 3, whose
entries are either O or 1 and the sum of all the

entries is a prime number, is
Official Ans. by NTA (282)

Ans. (282)

a a a

11
A=|a,

a31

12 13

ay |a; € {0,1}

a33

Sol.

a22

a32
D a,=273,57
Total matrix = °C, +* C, +* C, +’ C,
=282

7. Let p and p + 2 be prime numbers and let

p!  (p+Dh! (p+2)!
A=|(p+D! (p+2)! (p+3)!
(p+2)! (p+3)! (p+4)!

Then the sum of the maximum values of a and J3,
such that p“ and (p + 2)° divide A, is
Official Ans. by NTA (4)

Ans. (4)

JEE Exam Solution

Sol.

Sol.

www.esaral.com

P! (P+1)! (P+2)!
A=|(P+1)! (P+2)! (P+3)!
(P+2)! (P+3)! (P+4)!

P+1 P+2 P+3
(P+2)(P+1) (P+3)(P+2) (P+4)(P+3)

A=P!(P+1)!(P+2)!

A=2P|(P+1)|(P+2)!

Which is divisible by P* &(P +2)"

sa=3,p=1
Ans. 4
If L + L + ! +...+
2x3x4 3x4x%x5 4x5%x6
1

100 x 101 x 102 — 101> then 34 k is equal to

Official Ans. by NTA (286)

Ans. (286)
RSN B Lk
234 345 7 100.101.102 101
4-2 5-3 102-100 2k
234 345 77 100.101.102 101
1 1 1 1 1 1 2k
—_———t———t ...+ - =—
23 34 34 4.5 100.101 101.102 101
1 1 2k

23 101.102 101

6 102
.34k =286

LetS={4,6,9}and T = {9, 10, 11, ..., 1000}. If
A= {al +a +..+a: k € N, a,a,a,...a € S},

then the sum of all the elements in the set T — A is

equal to

10
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JEE Exam Solution

Official Ans. by NTA (11)

Ans. (11)

S={4,6,9} T={9,10,11....1000}
Ala +a,+...+a :KeN} & a, €S
Here by the definition of set ‘A’
A={a:a=4x+6y+9z

Except the element 11, every element of set T is of
of the form 4x + 6y + 9z for some X, y, z eW

S T-A={11}

Ans. 11

Let the mirror image of a circle ¢, : X+ y —2x —
6y+a=0inliney=x+1 becz:5X2+5y2+ 10gx
+ 10fy + 38 = 0. If r is the radius of circle ¢, then
a + 6r’ is equal to

Official Ans. by NTA (12)

Ans. (12)

www.esaral.com

Sol. Image of centre ¢, 5(1,3) inx—y+ 1=0is given

by

x,—1 y, -3 -2(1-3+1)
1 -1 1> +1°

=Xx,=2y,=2

.. Centre of circle ¢, = (2,2)

.. Equation of c, be x> +y> —4x—4dy+ ﬁ =0

5
Now radius of c, is ,/4+4—?=\/%=r

(radius of cl)2 = (radius of 02)2

= 10—<:>L=2 :azﬁ
5 5
S0+ 6r? =§+%=12

11
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