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FINAL JEE-MAIN EXAMINATION - JULY, 2022
(Held On Monday 25t July, 2022)

TIME:9: 00 AM to 12: 00 NOON

Sol.

Sol.

SECTION-A
The total number of functions,
f:{1,2,3,4} —1,2,3,4,5,6}
such that (1) + f(2) = f(3), is equal to :

(A) 60 (B) 90
(C) 108 (D) 126
Official Ans. by NTA (B)

Allen Ans. (B)

A=1{1,2,3,4}

B={1,2,3,4,5,6}

Here f(3) canbe 2,3, 4,5,6
f(3) =2, (f(1), f(2)) = (1,1) — 6 cases

£(3) =3, (f(1), £(2)) — (1,2), (2,1)

— 2 x 6 =12 cases

f(3) =4, (f(1), £(2)) — (1,3), 3,1), (2,2)

—> 3 x 6=18 cases

f(3) =5, (f(1), f(2)) — (1,4), (4,1), (2,3), (3,2)

—> 4 x 6 =24 cases

f(3) = 6, (f(1), f(2)) — (1,5),(5,1),(2,4),(4,2),(3,3)
— 5x 6 =30 cases

Total number of cases = 6+ 12 + 18 + 24 + 30 =90
the roots of

If o,p,y,0 are the equation

x4+x3+x2+x+1=0,then

0(‘2021 + [32021 + y2021 + 82021 is equal to .

(A) 4 B)-1
©O1 (D) 4
Official Ans. by NTA (B)
Allen Ans. (B)

o,B, v, 0 root of the equation
X'+ +x7+x+1=0

Which are 5" roots of unity except 1.

2021 2021
+07 =

then 0(‘2021 + BZOZI

Y
a+B+y+06 =-1

Sol.

Forn € N, let S :{ZECZ|Z—3+2i|:2} and

T, ={zeC:|z—2+3i|=l}.
n

Then the number of elements in the set

fneN:S,NnT,=0¢}is:

(A)0 (B)2 ©3 (D) 4
Official Ans. by NTA (Drop)
Allen Ans. (Bonus)

S, : |Z -(3- 2i)| = % is a circle center C,(3,-2)

and radius n/4

_1

T : |z -(2- 3i)| = — is acircle center C, (2,-3)

n
and radius 1/n
Here S,nT,=¢
Both circles do not intersect each other

Case-1:C,Co>n/4+ 1/n

NP
4 n
thenn=1,2,3,4
n 1
Case-2 : C.Co< |———
n
2
n-—-4
=A2<
4n

= n has infinite solutions forn € N

The number of O € (0, 4n) for which the system of
linear equations
3(sin30)x-y+z=2
3(cos20)x+4y+3z=3
6x+7y+72=9

has no solution is :

(A)6 B)7 ©)8
Official Ans. by NTA (B)
Allen Ans. (B)

D)9
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The system of equation has no solution.

3sin30 -1 1
D=|3c0s20 4 3|=0
6 7 7

21sin30 +42cos20 —42=0
sin30 +2cos20 —2=0

Number of solution is 7 in (0,4m)

If lim(\/n2 —n—1+noc+[3)=0 then 8(a + B)

is equal to :
(A) 4 (B) -8
)4 (D)8
Official Ans. by NTA (C)
Allen Ans. (C)

1
Ei_)rgn(l— nnn:IJZ +an+B=0

m{()w(_)}ﬁ

2\ n? 2! n’

limn—l+l+....+n(x+[3=0

n—>o 2 n
1
o=—1p=—
b 2

8+ P)=—+4
If the absolute maximum value of the function f(x)
= (2= 2x +7) WIS Sy the interval [-3,

0] is f(av), then :

(A)a=0 B)a=-3
(©)a e (-1,0) D) a € (-3,-1)
Official Ans. by NTA (B)

Allen Ans. (B)

£1(x) = 120D (102 _2x 4 7)(x+3)(x —5) +2(x —1))
for x € [-3,0]

=>1’'x)<0
f(x) is decreasing function on [-3,0]

The absolute maximum value of the function f(x)
isatx =-3

>a=-3

7.

Sol.

Sol.

The curve y(x) = ax’ + bx” + cx + 5 touches
the x-axis at the point P(-2, 0) and cuts the
y-axis at the point Q, where y' is equal to 3.

Then the local maximum value of y(x) is :

27 29 37 9
A) — B) — C) — D) —
(A) 2 (B) 2 © 2 D) 5
Official Ans. by NTA (A)
Allen Ans. (A)

y(x) = ax’ + bx> + cx + 5 is passing through
(-2,0) then 8a—4b+2c=5...... (1)

y'(x) = 3ax” + 2bx + ¢ touches x-axis at (-2,0)

12a—4b+c=0 ... 2)
again, for x=0,y’'(x)=3
c=3 3)
. 1 3
Solving eq. (1), 2) & 3) a=——, b=——
2 4
3, 3
'(X)=—=—Xx"——x+3
y'(x) )
y(x) has local maxima at x = 1
27
= —
y(1) 2
The area of the region given by
A={(x,y) : X’<y <min {x + 2,4 -3x}}is:
31 17 19 27
A) — B) — C) — D) —
(A) g (B) p © ; (D) g
Official Ans. by NTA (B)
Allen Ans. (B)
y = X+2
N
/-% 1/2 1
y=4-3X

2 0 17
A= j(x+2—x2)dx+j(4—3x—xz)dx:g
-1 1

2




Final JEE-Main Exam July, 2022/25-07-2022/Morning Session

®

=5 ALLEN

e ddeis CAREER INSTITUTE
KOTA (RAJASTHAN)

9.

Sol.

10.

For any real number x, let [x] denote the largest
integer less than equal to x. Let f be a real valued

defined on the interval

if(x) is odd

if(x) is even

function

x—[x],

~10,10] by f(x)=
[ Iby * {1+[X]—X

TCz 10
Then the value of — I
-10

f(x)cosmxdx is:

(A)4 (B)2
O1 (D)0

Official Ans. by NTA (A)

Allen Ans. (A)

f(x) is periodic function whose period is 2

2 10 2 2
U f f(x)cos mxdx = T 10_[ f(x)cos mxdx
10 4, 10 0

1 2
=7 U (I—x)cosmxdx + _[(X —1)cos nxde
0 1

Using by parts

4

2

=n"x—=4

TE2
The slope of the tangent to a curve C : y =y(x) at

2e** —6e ™ +9
any point [x, y) on it is —————— . If C
2+9e"

1 yis
passes through the points (0, —+ —j and
2 22

1
(a,aezaj then e* is equal to :

(4) iﬁ
w53
© &
(D) gi

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

Sol.

11.

Sol.

dy _ 2e* —6e*+9
dx 2+9e
dy _ o2 6e

dx T 2e* 49

2x X
y="——tan" (\/ETGJ+C

2

, 1 T
If C passes through the point 0,5 +—F

22
n J2

c=———tan ' —
4 3

1
Again C passes through the point (oc, 5 ez‘xj

%[%j

The general solution of the differential equation
(x = y)dx + y(5x + y)dy = 0 is :

(A) (v’ +x)" = Cl(y* + 2x))|

B) (y* +2x)" = Cl(y* + %)

O |y* + x| = C2y* + x)*

D) |(y* +2x)°| = CQ2y* + x)*

Official Ans. by NTA (A)

Allen Ans. (A)

(x = y)dx + y(5x + y)dy =0

dy  y’-x
dx y(5x +y?)

2ydy [ y'-x
dx 5x+y2
ey
dx 5x+v
k+x%: ( kx—x j
5x + kx
dk (k* +3k +2)

X—=—
dx k+5
J~ 5+k) dk dx

Lety’=v

v =kx

(k+1)(k+2) X
I(i_i k=— dx

k+1 k+2 X
4In(k+1)-3Ink+2)=—-Inx + Inc
(k+1)"

(k+2)°
c(y2 + 2x)3 = (y2 + x)4

=—Inx+Inc
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13.

Sol.
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A line, with the slope greater than one, passes
through the point A(4, 3) and intersects the line x —
y — 2 = 0 at the point B. If the length of the line

J29

segment AB is T , then B also lies on the line :

(A)2x+y=9 B)3x-2y=7
O)x+2y=6 D)2x-3y=3
Official Ans. by NTA (C)
Allen Ans. (C)
Let B(xy, x; —2)
Jox —47 +(x,~2-3)* = @
Squaring on both side
18x,” - 162x, +340 =0
X| = Bl or X| = 10
9 3
yi= 3 or yi= 2
9 3

Option (C) will satisfy (?,%j

Let the locus of the centre (a, B), B > 0, of the
circle which touches the circle x> + (y — 1) = 1
externally and also touches the x-axis be L. Then
the area bounded by L and the line y =4 is :

322 40[

(A) 3 (B) (C)

Official Ans. by NTA (C)
Allen Ans. (C)
(=0 + (B -
o’ = 4B
X’ = 4y

2
A=2[4-% ax =
] 3

Let P be the plane containing the straight line
x=3 y+4 z-7
9 -1 -5

(D) 22

D*=@+1)’

and perpendicular to the

plane containing the straight lines

% % = e If d is the distance of P from the point
(2, -5, 11), then d* is equal to :

N N CE L
Official Ans. by NTA (C)

Allen Ans. (C)

Sol.

15.

Sol.

ax—-3)+bly+4)+c(z-7)=0

P: 9a-b-5c=0
—lla—b+5c=0

After solving DR’s o« (1, -1, 2)

Equation of plane

X-y+2z=21
8
G
£=2
3
Let ABC be a triangle such that B—Czq
la|=6+2, |b|=23and

Consider the statements :

(S1): [(axb)+(cxb)|-|cl=6(v2 1)

(S2): ZABC =cos™ (\EJ . Then

(A) both (S1) and (S2) are true
(B) only (S1) is true

(C) only (S2) is true

(D) both (S1) and (S2) are false
Official Ans. by NTA (C)
Allen Ans. (C)

a+tb+c=0

1:|axb+cxb| —|c|
|(a+¢)xb| - c|
|-bxb| - |c|
0-6=-6
S2:a+b+c=0
b+c=-a

laf +|b]* = 2|a||b|cos(LACB) g c|’

cos (ZACB) = \/%
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16.

Sol.

17.

Sol.

If the sum and the product of mean and variance of
a binomial distribution are 24 and 128 respectively,

then the probability of one or two successes is :

WL ®mE Ox o>
Official Ans. by NTA (C)

Allen Ans. (C)

np +npq =24 ..(1)

np - npq = 128 ...(2)

Solving (1) and (2) :

1

Wegetp=—,q= E,n:32.

N | =

Now,
PX=1)+P(X=2)
— 32C1 pq31 + 32C2 p2 q30
_ 33

=%
If the numbers appeared on the two throws of a fair
six faced die are o and J3, then the probability that
X’ +ox+B>0,forall x € R, is :

o 2

17
A) —
( )36 36

4 1
(B) ry ©) 2

Official Ans. by NTA (A)

Allen Ans. (A)

X+ox+p>0,VxeR

D=a’-4B<0

o <4p

Total cases =6 x 6 =36

Fav.cases=f=1,a=1
B=2,a=1,2
p=3a0a=1,2,3
p=4,0=1,2,3
p=5a0a=1,2,3,4
p=6,0=1,2,3,4
Total favourable cases = 17

P(x) = L

18.

Sol.

19.

Sol.

The number of solutions of |cos x| = sin X, such

that 4n<x<4mis:

(A4 (B)6 ©)8 D) 12
Official Ans. by NTA (C)
Allen Ans. (C)
N
< U >
\'4

2 solutions in (0, 2)

So, 8 solutions in [4 T, 4 7]

A tower PQ stands on a horizontal ground with
base Q on the ground. The point R divides the
tower in two parts such that QR = 15 m. If from a
point A on the ground the angle of elevation of R
is 60° and the part PR of the tower subtends an

angle of 15° at A, then the height of the tower is :
(A) 52 3+3)m B) 5(3+3)m

(C) 103+ m (D) 10243 +1) m

Official Ans. by NTA (A)
Allen Ans. (A)
P
X
R
150 15
60°
[ ] Q
15 = tan 60° ..(D
AQ
I5*X _ tan75° (2
D o103
(2)

So,PQ = 523 +3) m
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20.  Which of the following statements is a tautology ?
A)(~p) v =p B)p=(~p)vq
O (pva=q D) g=({~p)vq)
Official Ans. by NTA (D)
Allen Ans. (D)
Sol. p q ~p ~q ~pvq
T T F F T
T F F T F
F T T F T
F F T T T
options 1 2 3 4
T T T T
T F T T
F T T T
F T F T
SECTION-B
2 -1 -1
1. LetA=|1 0 -l1|andB=A-LIfo= \/512—1 :
1 -1 0
then the number of elements in the set
{n e {1, 2,...,100} : A" + (oB)" = A + B} is
equal to
Official Ans. by NTA (17)
Allen Ans. (17)
2 -1 -1
Sol. A=|1 0 -1|=A’=A=A"=A.
1 -1 0
Vne{l?2,...,100}
I -1 -1
Now,B=A-I=|1 -1 -1
1 -1 -1
B’=-B
=B'=-B’=B
=B’ =B
=B”=B
Also, o = 1
So, n = common of {1, 3,5, ...,99} and

{3,6,9,...,99} =17

2.

Sol.

Sol.

The letters of the word ‘MANKIND’ are written in
all possible orders and arranged in serial order as
in an English dictionary. Then the serial number of

the word ‘MANKIND?’ is .
Official Ans. by NTA (1492)
Allen Ans. (1492)

(M a[ N[ [ ~]o]

1 )
(4;6'j+(5!><())+(4;3j+(3!><2)+(2! x1)+ (1! x1) +(0! x0) +1 = 1492

If the maximum value of the term independent of t

1 15

: 1
. . - (A=x)
in the expansion of | t’x3 +( )

,x =0, 1s

K, then 8K is equal to .
Official Ans. by NTA (6006)
Allen Ans. (6006)

15

1
. i
- 1_X 10
t*x5 +( )
t

1 15-r (l—X)%

For independent of t,
30-2r-r=0
=r=10

So, Maximum value of °C;, x(1 — x) will be at

1
X=—

2
i.e. 6006

Let a, b be two non-zero real numbers. If p and r
are the roots of the equation x* — 8ax + 2a = 0 and
q and s are the roots of the equation x> + 12bx + 6b

1

= 0, such that l are in A.P., thena — b
P q

]

= | =
»n | =

is equal to
Official Ans. by NTA (38)
Allen Ans. (38)
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Sol.

Sol.

x> —8ax+2a=0 x>+ 12bx +6b=0

p+r=38a q+s=-12b
pr=_2a gs =6b
l+l=4 l+l=_2
p T q s
2:4 22—2
q r

1
= — r:—l
a 2
1L oL
P=5 4
Now, L2 6 _qg

a b pr gs

Leta,=b;=1,a,=a,_;+2and b,=a, +b,_; for
15

every natural number n > 2. Then Zan ‘b, s
n=l

equal to

Official Ans. by NTA (27560)

Allen Ans. (27560)
aj=b; =1
py=a,+2=3
a=a,+2=5
ay=a+2=7
=a,=2n-1
b,=a, +b, =4
b;=a;+b,=9
by=a;+b;=16

b, = n’
15
2.4,b,
n=1

15

Z(Zn —Dn’

n=1

15

Z:(Zn3 —n?)

n=1

n’(n+1)° n(n+1)(2n+1)
4 6

Putn=15

_ 2><225><16><16_15><16><31
B 4 6

=2

Sol.

Sol.

= 27560

|4x* —8x + 5], if 8x>—6x+1>0

Let f(x) = 2 ) ) ,
[4x° —8x+5],if 8x"—6x+1<0

where [a] denotes the greatest integer less than or

equal to o.. Then the number of points in R where f

is not differentiable is
Official Ans. by NTA (3)
Allen Ans. (3)

T

2 R N
! | ' i
! 1 ! ]
1 H | s
1 X, 1
4 2
ND at l,xl,l
4 2
. (n+D*
If lim——/-—— [(nk + 1) + (nk + 2) + ... +
n—oo n

(nk + n)] = 33. lim JqIF 428 435+ +n"],

o nk+l

then the integral value of k is equal to
Official Ans. by NTA (5)

Allen Ans. (5)
LHS

. (n+ D!
tim D
n—o n

(n+D*! -[nZk N n(n+ 1)}

[nk-n+1+2+...+n]

= llm k+1 2

n—o n

(1+lj
k-1 2 n
(n+1)"" -n"| k+ 5

= lim

n—o n
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(1“+2]‘+...+n“)=L

= lim—
et k+1
LHS = RHS
= k+l=33-L
2 k+1

= (2k+ 1) (k+1)=66
= (k-5 2k +13)=0

=k=5o0r —E
2

Let the equation of two diameters of a circle x* +

y 2x +2fy + 1 =0be 2px —y = 1 and 2x + py =

4p. Then the slope m e (0, ) of the tangent to the

hyperbola 3x* -y = 3 passing through the centre of

the circle is equal to

Official Ans. by NTA (2)

Allen Ans. (2)

2p+f-1=0

2-pft4p=0

2=p(f+4)
2

P f+4

2p=1-f

4 1-f

f+4 B
2+3f=0
f=0o0r-3

(D
(2

2

Hyperbola 3x* - y* =3, x* — y?

y=mx +ym’ -3

It passes (1, 0)

o=m +Jm’ -3

m tends oo

It passes (1, 3)

3=m +ym’ -3

3-m)’=m’-3

m=2

The sum of diameters of the circles that touch (i)

=1

the parabola 75x* = 64(5y — 3) at the point [%,g}
and (ii) the y-axis, is equal to

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

o 645( 3
75 075

) 8 6
equation of tangent at 3’3

10.

Sol.

3x-4y=0
equation of family of circle is

(x—%j +(y—gj +A(Bx-4y)=0

It touches y axis so f* = ¢

X+y + X(37\,—%j+y[—47\,—%j +4=0

2
(4k+152j
AN

4

A :z ork:—§
5 5

K:E, r=1
5

A =—§, r=4

5
d1+d2=10

The line of shortest distance between the lines
x—2 _ y—1 _Z nd x—3 _ y—5 _ z—1
0 1 1 2 2 1

an angle of cos_l( ,2—27J with the plane P : ax —y

-z =0, (a>0). If the image of the point (1, 1, -5)
in the plane P is (a, B, y), then o +  — y is equal
to .

Official Ans. by NTA (3)

makes

Allen Ans. (Bonus)

DR’s of line of shortest distance

k
1|=-i+2j-2k
1

N O =
N = >

angle between line and plane is cos™ /237 =

cos oL = 3 sinoc—i
\27° 33

DR’s normal to plane (1, -1, 1)

—a-2+2 | _ 5
Jardiiai 141 33

sina =
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la|=5Ja’+2
3a’ =252’ + 50

No value of (a)




