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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Friday 29* July, 2022) TIME:3:00PM to 06: 00 PM
SECTION-A -1 2
Sol. { | _J

1. If z # 0 be a complex number such that |z —l =2,
VA

0 1
(I) R, >R, +R; L J possible

then the maximum value of Izl is:

(A) V2 (B) 1 L
2) R, < R,; ossible
©) VJ2-1 (D) 2 +1 @ R, 2{—1 2}13
Official Ans. by NTA (D) (3) Option is not possible
Allen Ans. (D) -1 2
4) R R, +2R; ibl
Sol. lz—1/21=2 4 R, >R, +2R, {—1 3})0851 ©
P S | T Let Izl = r 3. If the system of equations
lz| z lz| X+y+z=6
r—l£2£r+l 2X + 5y + oz =P
r r X+2y+3z=14
. 1 <&t +12 2 always true has infinitely many solutions, then o + 3 is equal
r r )
to:
r—1sx ogr-leo (A)8 (B) 36
r f (C) 44 (D) 48
2
r—1<2r Official Ans. by NTA (C)
r-2r<i Allen Ans. (C)
(r-1y<2 Sol. x+y+z=6__(1)
r—1<+2 2x+5y+o0z=p__(2)
Azl =1+2 X+2y+3z=14___ (3)
. . . X+y=6-z
2. Which of the following matrices can NOT be
X+2y=14-3z
-1 2
obtained from the matrix { J by a single On solving

x=z-2 =>y=8-2zin(2)

elementary row operation?
2(z -2)+5@8-2z)+o0z=

0 1 1 -1
(A) L _J B) {_ 1 } (oo — 8) z =B — 36 For having infinite solutions
a-8=0 & pB-36=0
-1 2 -1 2
(C) |:_2 7:| (D) |:_1 3:| o= 8, B =36 (OL + B — 44)
Official Ans. by NTA (C)
Allen Ans. (C)
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Let the function

log, (1 + 5x) —log, (1 + ocx)

e
10 ’
be continuous at x = 0.
The o is equal to :
(A)10 (B)-10
©5 D) -5
Official Ans. by NTA (D)
Allen Ans. (D)
. In(1+ 5x) Xln(l + 0X) X %0
10 ;x=0

lim 1n(1+5x) —In(1+ ax) 10
x—0 X -

Using expension

lim (5x+....)—(ox+..... ~

x—0 X
S-a=10=2a=-5

If [t] denotes the greatest integer < t, then the value

of j;[zx—|3x2—5x+2|+1]dx is:

(A)x/377+\/ﬁ—4 (B)\/377—\/B—4
6 6

© 37 -\13+4 ) 37 +/13 +4
6 6

Official Ans. by NTA (A)

Allen Ans. (A)

I=j[2x—|3x2 —3x—2x+2|+1]dx
0

Izj [2x=1(3x—2)(x 1) I]dx+jldx

2/3 1

= —(3x% = 2

I ! [(2x (3x 5x+2))}dx+2/3(2x+(3x 5x+2))dx+1
2/3

I= j [—3x2 +7x—2]dx+ j(3x2 —3x+2)dx+1

0 2/3

y:—3x2+7x—2

4/3

o 13 A2

_7-37 . _7-\13
=g b=

T(—Z)dx + lj} (-Ddx + j‘ 0dx + 2j}l.dx
0 a B

1/3
1 2 1
=20—-|--a|[+——PB=-0-P+=
(3 j 3 b b 3
y:3x2—3x+2

2

4/3

When x e (%,1)

3x? —3x+2e(%,2)

[3x°=3x+2]=1

j[3x2 —3x+2]dx=1(1—§j=%

2/3

Hence I=(§—(a+ﬁ)j+(§j+l

_5_[7—J37+7—JEJ

3

- 6 6

_—_2+\/377+\/§

3 6

V37 4413 -4

6
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Sol.

Sol.

Let {a,}  be asequence such that a =a, = 0 and

a_,=3a, —2a+l,vnx0.
Thena,a,-2a,a,-2a,a,+4a,a,isequal
to:

(A)483 (B) 528 (C) 575 (D) 624
Official Ans. by NTA (B)
Allen Ans. (B)
a,=0,a=0
a,=3a,6,—-2a,:n20
a,-4,=2@,-a)+1
n=0 a,-a,=2(@-a)+1
n=1 a,-a,=2(@-a)+1
n=2 a,-a,=2@-a)+1
n=n a,—-a =2@,-a)+1
@,-a)-2@,-a)-m+1)=0
a,=2a, +(n+1)
n—>n-2
a-2a ,=n-1
Now a.a —2a.a, 6 —2a.a +4aa,
=(a,2a,) (a,—2a,) = (24) (22) =528
20

Z:(r2 + 1)(r!) is equal to:

r=1
(A)22!-21! (B) 22! -2 (211
(©) 21! -2 (201 (D) 21! -20!
Official Ans. by NTA (B)
Allen Ans. (B)

S (12 !

Xz:;(r +1)r.

: ((r + 1)2 —2r)r!

20 20

Z((r + 1)(r + 1)!— r.r') z

o p—

3 ((r + 1)(r + 1)!— r.r') ZO:((r + 1)' r')

r=1

Il
/\'—‘

21J21-1)—(]21-1)

=20.211=221-2.21!

8.

Sol.

2022

{55
o (5
o ()
()

Official Ans. by NTA (A)

For I(x) = dex fI(ZJ 211 then

wl:_l O\l;l
II

| a

Allen Ans. (A)
I(x) = ['sec x.sin " x dx — 2022 sin > x dx
I 1
= tanx. (sm X +I 2022 tan x. (smx) 2023 o8 xdx

202

2022 (sinx) " dx
I(x) = (tanx) (sinx) "™ + C

2022
1
At X =m/4, 2" = [—J +C..C=0

V2
Hence I(x = tan );022
(sinx)
1 22022
I(TC/6)= 202
A0
2022
I(n/3)= B (g}

2
310101(75 / 3) = I(TE / 6)
If the solution curve of the differential equation
dy x+y-2

= = = I
(\/ngozz (\/5)2021 31010

passes through the point (2,1) and
dx X-y
(k+ 1,2), k >0, then

(A) 2tan™" &j ~log, (k2 + 1)

(B) tan”' &J = log, (k2 +1)

(C) 2tan”! (ﬁ) = log, (k2 +2k + 2)

4(1 kK*+1
(D) 2tan ‘[ﬂ:log{ - j

Official Ans. by NTA (A)
Allen Ans. (A)
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dy x+y-2 (X—1)+(y—1)
dx X-y _(x—l)—(y—l)
x-1=X,y-1=Y
dy X+Y
dX X-Y
Y =VX d—Y=V+Xd—V
dXx d
2

V+Xd—V=1+V Xd_V=V +1

dX 1-V X 1-V
J‘l VZdV dX
1+V X

2Vdv
-“1+V2 __-[1+V2 -

tan'lV—lln(1+V2)=lnX+c
2

2
tanl(X —lln 1+Y—2 =In(X)+c
X 2 X

(i_j)_gm[u%

Passes through (2,1)

len(x—1)+c

0—% Inl=Inl+c..c=0

Passes through (k + 1, 2)

. tan”! l —lIn 1+i2 =Ink
k) 2 k

2
2tan”! 1 =1In 1k +2Ink
k k2

2tan”" G) =In(1+k?%)

Let y (x) be the solution curve of the

. dy 2x* +11x +13
equation —+| — 5
X +6x°+11x+6

y:

differential
dx

(x +3) _ _
y =—1, x > -1, which passes through the point
X+

(0,1). Then y (1) is equal to:
1 3 5 7
(A) 5 B) = ©) ) D) 5

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

Sol.

11.

dy 2x% +11x +13 x+3
P 2 y=
dx |\ x'+6x +11x+6 x+1

[pedx Jreoe

LFE.=e

2x2+11x+13)dx
Jpeodx :j(x+l)(x+2)(x+3)
Using partial fraction
2x% +11x+13 __A . B . C
(x+1)(x+2)(x+3) x+1 x+2 x+3

A=222
2

B=1

C=-1

-.-jp(x)dx=A1n(x+1)+B1n(x+2)+c1n(x +3)

zln{(x+l)2(x+2)J

X+3

(x+ 1)2 (x+2)
(x+3)
Solution y (IF) = [ Q.(IF)dx

IF - ejp(x)dx _

y[(x+1)z(x+2)JZJ(MJ(XH)/(Hz)dX

1) 2 3 2
y(w}x_giﬂm
X+3 3 2

2
Passes through (0, 1) C= E
Now putx =1
3
==
=y 5

Let m, m, be the slopes of two adjacent sides of a
square of side a such that

a’ +11a+3(m§ +m§)=220, If one vertex of the

square is (10(cosa — sina), 10 (sino + cosa)),

where o € (0’§J and the equation of one diagonal
is (cosa — sina) X + (sina + cosa) y = 10, then 72
(sin‘o + cos’a) + a’ —3a + 13 is equal to:

(A) 119 (B) 128

(C) 145 (D) 155
Official Ans. by NTA (B)

Allen Ans. (B)
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Sol.

mlmz=—l
a’+1la+3 [mf+i2]=2zo

1

D C
m; M

A B
Eq. of AC

AC = (cosa — sina) + (sina + cosa) y = 10
BD = (sina. — cosa) X + (sina. — cosa) y =0
(10 (cosa — sina), 10 (sino — cosa))

sinol — cosa

SlopeofAC:( Jztan@zM

sino. + cosal

Eq. of line making an angle nr, with AC

b
m * tan—
4

m, =

m 2

19
T

1+mtan—

4

m+l m-1
= or
1-m 1+4+m

sino —cosa t1 sino. —cos o

sin o + cosa sin o + cosa
sino—cosa, ) , sino—cosa
- —= | 1+—
sino + cosa

1

sin o + cos o

m,, m, = tana , cota
mid point of AC & BD

=M (5(coso—sina), S(cosa+sina))
B (10(cosa—sina), 10(cosa+sina))

a:AB:ﬁBM:ﬁ(Sﬁ):lo

a=10

1
wa’+11la+3| m; + =220
m,2

100 + 110 + 3 (tan’a + cot’or) = 220

1 T T
Hence tan’a = 3, tan’o = 5 = o= gorg

Now 72 (sin'a + cos’at) + 2’ — 3a + 13

=72 2+i +100-30+13
16 16

=72(§j+83=45+83=128

12.

Sol.

13.

Sol.

The number of elements in the set

2
Sz{xeRQcos(x ;XJ=4X +4"} is:

A1 (B)3

(&)XY (D) infinite
Official Ans. by NTA (A)

Allen Ans. (A)

2
ZCOS[X 6+X]=4X +47F

LHS<2 &R.H.S.>2
Hence LHS=2& RH.S=2

2
2cos| 22 20 g 4at=2
6
Check x = 0 Possible hence only one solution.

Let A (o, -2), B (a, 6) and C(%,—Zj be vertices

of a AABC. If (5,%j is the circumcentre of

AABC, then which of the following is NOT correct

about AABC:

(A)ares is 24 (B) perimeter is 25
(C) circumradius is 5 (D) inradius is 2
Official Ans. by NTA (B)

Allen Ans. (B)

A (o, =2): B (at, 6) : C(%,—Z)

since AC is perpendicular to AB.
So, AABC is right angled at A.

Circumcentre = mid point of BC. = (5?&,2)

10

(8:6\_2) 6 C(2,-2)
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Sol. A(2,3,9);B(5,2,1);C(1, A, 8); D(A, 2, 3)

Area = %(6)(8) =24
AB AC E] =0
Perimeter = 24 -

Circumradius = 5 3 -1 -8
Inradius:ézﬁzz -1 A-3-1/=0
s 12 -2 -1 -6

14.  Let Q be the foot of perpendicular drawn from the
point P (1, 2, 3) to the plane x + 2y + z = 14. If R is 325‘_63‘ -3 -8 (A =3) 2 -2) + 6+ (1
a point on the plane such that /PRQ = 60°, then

2 -
the area of APQR is equal to: 3(BA+LIN-8A+5A-5)+ (1 +4)=8

2
3 8A“=57A+95=0
L (B) V3
2
Aido= %
©) 23 (D) 3 TTT g
Official Ans. by NTA (B) 16. Bag I contains 3 red, 4 black and 3 white balls and
Allen Ans. (B) Bag II contains 2 red, 5 black and 2 white balls.
P(1,2,3) One ball is transferred from Bag I to Bag II and
then a ball is draw from Bag II. The ball so drawn
is found to be black in colour. Then the
probability, that the transferred ball is red, is:
607 R
Q 4 5 1 3
A) -~ B) — © - D —=
Sol. X+2y+z=14 9 18 6 10
Length of perpendicular Official Ans. by NTA (B)
Allen Ans. (B)
1+4+3-14
PQ=|——=2"""1=6
/6 ‘ 3R| |2R
Sol. |4B| |5B
QR = (PQ) cot 60° = /2 3W| [2W

1 A : Drown ball from boy II is black
. Area of APQR = —(PQ)(QR) =+/3
2 B : Red ball transferred

15 If(2,3,9), 6,2, 1), (1, A, 8) and (A, 2, 3) are B) P(ANB)
coplanar, then the product of all possible values of (XJ - P(A)
A st
3 y 5
21 59 910
(A) = (B) — = 210
2 8 3.5 4 6 3 5
971079710 9 10
57 95
©) ry D) ry
__ 5 155
Official Ans. by NTA (D) 15424415 54 18
Allen Ans. (D)
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17.

Sol.

LetS={z=x+iy:lz-1+il>1zl,lzl <2, Iz +il =
Iz —11}. Then the set of all values of x, for which
w=2x+1y € Sforsomey € R, is

o]

1 1 1
O |—2,= D) |-————
<)(I2} <>(ﬁ2ﬁ}
Official Ans. by NTA (B)
Allen Ans. (B)

lz-1+il>1zl ; 1zZl<2 ;lz+il=lz-1l

N
o

(112, -1/2)

Hence

w=2x+1iy € S
1 1

2x<— X< —
2

Now
(2x) + (2x)' < 4

,» 1
X' <= =>Xe

WeR

18.

Sol.

19.

Sol.

Let 4,b,¢ be three coplanar concurrent vectors
such that angles between any two of them is same.
If the product of their magnitudes is 14 and
(@xD).(bxc)+(bx¢).(cxd)+(cxd).(axb)=168

then 13 1+1b1+IEl is equal to:

A) 10 (B) 14
(C) 16 (D) 18
Official Ans. by NTA (C)
Allen Ans. (C)
lallblIcI=14
nb=bAc=cri=0=2"
3
So, ab= —%ab, b= —%bo, ac.= —%ac
(let)

(@x b).(bx¢) =(a.b)(b.¢) — (a.5)(b.b)
= labzc + labzc = Eabzc
4 2 4

Similarly
(bx©).(¢xd) =%abcz

— — — T 3 2
(cxa).(axb)= Za bc

3

168 = Zabc(a +b+c)
So,(a+b+c¢c)=16

The domain of the function
2 —
f(x)=sin™" % is:
X" +2x+7
(A)[1, ) (B) (-1, 2]
O [-1, ) (D) (—0,2]
Official Ans. by NTA (C)
Allen Ans. (C)
2 —
f(x)=sin™" % Domain
X" +2x+7
2 2
x2 3x+2 >_1 and x2 3x+2 <1
X" +2x+7 X" +2x+7

2 —x+9>0and 5x >-5=>x>-1
x eR

Hence Domain x € [-1, o)
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The NOT

statement (p = q) \ (p = r) is

equivalent to:
@) (pA(~1))=a @) (~a)=((~1)vp)
D) (pA(~q))=r
Official Ans. by NTA (B)

Allen Ans. (B)

© p:>(qu)

P> Vv(p—>1)
(~pva@Vv(~pvr)
=~pv(gvD
=p—>(qvr)=(3)is true.

Now (1) (pA~1)—>q

Sol.

~pA~1)vg=(~pvr)vq
=~pvv@=p—>(qVvr)
@pAr~q—>r=p—>(QVvr)

SECTION-B
The sum and product of the mean and variance of a

82.5 1350

respectively. They the number of trials in the

binomial distribution are and

binomial distribution is:
Official Ans. by NTA (96)
Allen Ans. (96)

Let, mean = m = np

& variance=v=npq,p+q=1

Sum=m+v=@

Product = mv = 1350

On solving,

m=np=60&v=npq=4—; .'.q=§ P=g

Hence n =96

Let a, B (o> B) be the roots of the quadratic
equation X’ —x =4 =0.If P, = " —-p", n € N, then

2
PP — PP —Ps + PP
P;P,

is equal to

Official Ans. by NTA (16)
Allen Ans. (16)

Sol.

Sol.

Pn=o"-p" X' —x-4=0
2
PP —P,P¢ — P+ P, P

P13Pl4

—(

AsP -P_ =(a"-B")- (@ — B
= a0 ~0) — B (B-B)

= 4B

P-P_=4P,

Hence Expression (1)

P16 (PIS _Pl )_PIS (PIS _P14)

P131314
=(P15 _P14)(P16 _PIS) - (4P13)(4P14) =16
P13Pl4 P131314
1 -1 2 3
Let x=({1|and A=| 0 1 6 |.Fork e N ,if
1 0 0 -1

X' A" X = 33, then k is equal to:
Official Ans. by NTA ( 10)
Allen Ans. (Dropped or 10)

1 -12 3
X=[1|;A=| 016
1 00-1
X'A*X =33
—1 2 371
[1 110 1 6 =33
10 0 1] |1
-1 2 371
[1 1 1]]0 1 61]=33
|0 0 -1]|1
-123][-123] [106
AsA’=[016|016|=010
00-1j/00-1| [001
[106]|[106] [1012]
A*=1010]010|=[010
1001][001] [001
(1024
A =010
100 1
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Sol.

10611024
A°=1010[010
001//00 1

1030
=010
001

103K
for K — Even AX=01 0
001

X'A*X =33 (This is not correct)

103K
[111]]01 O
001

—_

1
=[113K+1] | 1| =[3K+3]

1
S 3K+3=33 . K=10
But it should be dropped as 33 is not matrix
If Kis odd

X'A*X =33
X'AAY'X =33
-1 2 301 o0 3k-3][1
[1 110 1 60 1 0 |[1]=33
0 0 -1Jlo o 1 |1
3k -2
[-1 3 8]1 =[33]
1

[-3k + 13] = [33]
k =20/3 (not possible)

The number of natural numbers lying between
1012 and 23421 that can be formed using the digits
2,3, 4,5, 6 (repetition of digits is not allowed) and
divisible by 551is____,

Official Ans. by NTA (6)

Allen Ans. (6)

4 digit numbers

For divisibility by 55, no. should be

div.by5 and11both [ [ [ [5]

Also, for divisibility by 11 4 b cd

Sol.

Sol.

a+c=b+5

forb=1 a=2, c=4
a=4, c=2

forb=2 a=3, c=4
a=4, c=3

forb=3 a=6, c=2
a=2, c=6

.. 6 possible four digit no.s are div. by 55
(II) 5 digit number is not possible

LI T 1T 1]

(Not possible)

10
If Y K* (10, )2 = 22000L, then L is equal to __.
k=1

Official Ans. by NTA (221)
Allen Ans. (221)

10 )
Z K2 ( 10 CK )
K=1

10 10

(k) =Y (100, )

K=1 K=1

10
=100 Y °Cy . Cyox

K=1

=100("C, )= 100(%}

= 4862000 = 22000L
Hence L =221

If [t] denotes the greatest integer < t, then number
of points, at which the function f(x) =4 | 2x + 31 +

9 {x +%} —12 [x + 20] is not differentiable in the

open interval (=20, 20), is___.
Official Ans. by NTA (79)

Allen Ans. (79)

f(x) =412x + 31 + 9{)& +%} —12[x + 20]

x € (=20, 20)
f(x) is not Diff. at x =1e{-19, -18, ....0,...19} =39

atx=1+ % , f(x) Non diff. at 39 points

Check at x = _?3 Discount at X = _?3 S N.R(1)

No. of point of non-differentiabilty
=39+39+1=79
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7. If the tangent to the curve y = x’ — x” + x at the | 8. Let AB be a chord of length 12 of the circle
point (a , b) is also tangent to the curve y = 5x° + (X— 27 +(y +1) = %
2x — 25 at the point (2, —1), then 12a + 9bl is equal
to If tangents drawn to the circle at points A and B
. intersect at the point P, then five times the distance
Official Ans. by NTA (195)
of point P from chord AB is equal to ___.
Allen Ans. (195)
s Official Ans. by NTA (72)
Sol. y=5x"+2x-25 P2, -1)
Y= 10x +2 Allen Ans. (72)
yp=22
Sol.
.. tangent to curve at P
y+1=22(x-2)
y=22x-45
3 2
y = X =X+X
. 5
sinf=—
\\ / 13
Q (a’ b) PM = AM cotb
12) .
dy , PM=6|—| .. 5(PM) =72
— =3x"-2x+1 5
dx e,
9. Let dand b be two vectors such that
d Lo oy L=
D —3a2—2a+1 |G+bP=lal +215,ab=3 and 1axbP=75.
dx|q
Then |13 I* is equal to .
Hence 32’ - 2a+ 1 =22
Official Ans. by NTA (14)
S3a-2a-21=0
Allen Ans. (14)
32 -9a+7a-21=0
Gas?) @m3)m 0" sol. [a+B[ =[af +2ff ; ab=3
=0T, 3
_ 3 2 . . .
from curve b=a —a’ +a As 1af +1BP +2ab = |af +215P
a=3 -
IbP=2ab=6
b=21 |2a 4+ 9bl =195
2_
at a = —7/3 tangent will be parallel laxbl=75
Hence it is rejected 1ZP1D 12 _(5_5)2 -75
61aF 9=75 = lal=14

10



Final JEE-Main Exam July, 2022/29-07-2022/Evening Session ALLEN[

CAREER INSTITUTE

KOTA (RAJASTHAN)

10. Let T: (x—4)2 +y2 <36 ; ye{-3,-2,-1,0, ...... }

S={(x,y)eNxN:9(x—3)2+16(y—4)23144} (012\/5)( )
0,3
and T:{(x,y)eRxR:(x—7)2+(y—4)2S36}.

The n(SNT)is equal to ) @;W@,O)
Official Ans. by NTA (27) (0.-3)

(-2,0)
Allen Ans. (27) (0'_2\/5)
2 2
Sol. s:(xl_;) +(y_94) <lixye{l,23 ...} SAT=(=2,0), (1, 0), ...(4 0) —(7)

(T4 (4 <36xy € R (<1, 1), (0, 1), o3, 1) = (5)
Letx—3=x:y—d=y (=1, =1}, (0, =1), o3, 1) =5 (5)

ST (-1,2),00,2),(1,2),2,2) -> @
s: 2 Y <1 xe(2,-1,0,1,....)

16 9 (<1, -2), (0,-2), (1,-2), (2, -2) —>(4)

0,3)(0,-3) =2
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