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FINAL JEE-MAIN EXAMINATION - JUNE, 2022

(Held On Monday 27t June, 2022)

TIME:9: 00 AM to 12: 00 PM

Sol.

SECTION-A

The area of the polygon, whose vertices are the

- - 4 9
non-real roots of the equation z =iz" g :

343 ENE
(A) e (B) BN

3 3
© ) D) 1
Official Ans. by NTA (A)

Ans. (A)

= Letz=x+1iy,Xx,y €eR
Now Z =iz’
then x —iy =i (X’ — y* + 2xyi)
x—iy=i(xX’-y)-2xy
Sx=-2xy & —y=x"-)’
=x(1+2y)=0

x=0or y=—§

Put x=0in-y=x" -y’

2
We get y=y
=>y=0,1
Similarly

P __l-__Z_Z
ut y = 21n y=x"-y

Sol.

(0, 1)

272

Area=%.(\/§)(%)
33

4
Let the system of linear equations X + 2y + z = 2,
ox + 3y —z =a, -0x + y + 2z = -a. be inconsistent.

Then a is equal to :

5 5
(A) 5 B) 5
7 7
© > (D) >
Official Ans. by NTA (D)
Ans. (D)
1 2 1
A=|2 3 -1
-2 1 2

=6+y)-2((2a—a)+1(a+3a)

=7-2a+4a

=7+2a

A=0:>oz=—Z
2
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2 2 1
A=la 3 -1

-a 1 2
=14+ 20
oa=-x,=7
A #0

If x:ia",y:ib",z:ic", where a, b, ¢
n=0 n=0

n=0
arein A.P.and lal < 1, Ibl < 1, Icl < 1, abc # 0, then
(A) X, y, zare in A.P.
(B) x,y, z are in G.P.

111 .
(C) —,—,— arein A.P.
Xy z
(D)l+l+l:1—(a+b+c)
X y z

Official Ans. by NTA (C)

Ans. (C)
x=l+a+a =..........
1 1
X=—-=a=1-—
l—a %
1 1
y=—->-=b=1-—
1-b v
Z:chzl—l
1-c Z

a, b, c are in A.P.

:>1—l,l—l,1—l are in A.P.
X y z

I 1 )
—->—-——,——,—— arein AP.
x y z

111 .
= —,—,— arein A.P.
Xy z

4.

Sol.

dy _ax—by+a

Let =
dx bx+cy+a

, where a, b, ¢ are constants,

represent a circle passing through the point (2, 5).
Then the shortest distance of the point (11, 6) from

this circle is :

(A) 10 (B)8

©7 D)5

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

Let equation of circle is
X +y +2gx+2fy+c=0
d —(2x+2
_dy_—(2x+2g)
dx (2y+2f)

Comparing with Q:ax—b—y—i—a
dx bx+cy+a
=>b=0,a=-2,c=2
=>2g=-2=>g=1 2f=-2
f=-1

Now circle will be

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

its passes through (2, 5)

which will give ¢ =-23

so circle will be x* +y* + 2x -2y =23 =0
centre C = (-1, 1)

and radius 5

Now Pis (11, 6)

So minimum distance of P from circle will be

= J(1+1) +(6-1) =5

=13-5

=8

Let a be an integer such that lim—lg_[l_x]
il [x—3a]

exists, where [t] is greatest integer < t. Then a is

equal to :

(A) -6 (B) -2

<2 D)6

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

Sol.

_18—[1-x]
lim————
x>7 [x]—3a

. 18—[1—x]
LHL. lIm———
X7 [x]—3a
18—(-6)
6—3a
24
6—3a

RHL. lim 181~
x> T+ [x]—3a

18—(-7)

7-3a

25
- 7-3a
Now L.HL. =R.H.L.

24 25
6-3a 71-3a
=168—72a=150-"75a

=18=-3a
—>a=-6
The number of distinct real roots of x* —4x +1 = 0

is :

(A)4 (B)2

©1 D)0

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

Let f(x)=x4—4x+1
f(x)=4x -4
fx)=0=>x=1

x = 1 is point of minima.
f(l)=-2

f(0) =1

Sol.

-2

Hence 2 solutions.

The lengths of the sides of a triangle are 10 + x’,
10 + x* and 20 — 2x°. If for x = k, the area of the

triangle is maximum, then 3k’ is equal to :

(A)5 (B) 8
(€) 10 (D) 12
Official Ans. by NTA (C)

Ans. (C)

10 + x°

@

20 -2x°
a=20-2x,b=10+x,¢c=10+%

_atbte
2

=20

A =\/S(S—a)(s—b)(s—c)
=\20(2x*)(10-*)(10- ")
=2\/E x? (10—x2)2
=230 [¢(10-x*)
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=210 ’10x—x3‘ (x2+1)e’” !
9. j—dezf(x)e“+C, Where C is a
S=10x-% (x+1)
ds 4 3
5:10_3)‘ constant, then —atx=lisequalto:
ds 2 10 3 3
—=0=>x"=— = 2
dx 3 (A) 4 (B) 4
3x*=10 3 3
5 © -~ D) ~
8. Ifcos'|Z|=log |2 : £ Z
. =log, ,y|<2,then.
2 5 Official Ans. by NTA (B)
(A) X*y"+xy'-25y =0 Ans. (B)
; = €
©€) x*y"—xp'+25y=0 (x+1)
2. 0n U _ 2 _
D) x“ y"+xy'+25y=0 :J- X 1+22 <
Official Ans. by NTA (D) (x+1)
Ans. (D
ns. (D) _j x—1 2 * o
Ay xY S (1)
Sol. cos 5 =log, =
= J(£(x)+ S (x))e"
(gl
cos =5log, ;
2 5 =f(x) e +c
-1 ' 1 1 x—1
= =5.—x— Where f(x)=—-—
1 v 2 2 2 - f() x+1
- 5 ,
- f'(X):(xH)z
=7 ==
4—y° X
" _4
['(x)=—=
—xp'=54— 7 (x+1)
' ; 1 ( 3 ) 12
—xy"-y'= -2y y' = 7
2,\/4-y" (x+1)
' " 12
:>xyn+y| yy2 f (1)__E
=)
3
xy"+y'—5.(_—)y 4
x
X’y"+xy'=-25y
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10.

Sol.

11.

2 |x3+x‘ .
——dx is equal

The value of the integral
5 (ex"‘l +1)

to:
(A) 5¢ (B) 3¢”
€4 D)6
Official Ans. by NTA (D)

Ans. (D)

B 2 |x3 +x‘ —% —x‘ P
-] CGONGERE
~ # |x3 +xl ‘x3 +x’

- 5“ (e'”"“ +1) " (e’*”“ +1)

] XPex | X 4x

- 5[ (e‘z +1) (e"‘z +1) N

If $+ 5 =0,x,y>0,y(1)=1, then
y(2) is equal to :

(A)2 +log,3 (B)2 +log,2
(C)2-1log,3 (D)2 -log, 3

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

Sol.

12.

&, 27 (2" -1)

:0’
dx 2" -1
xy>0,y()=1,y(2)=?
& 2(27-)
e 2 (27-1)
2¥ 2F
dy=— dx
j2y—1 4 I2*‘—1
1 ¢2'In2 1 (2'In2
= dy=———
In2°2"-1 4 1n2-[2x—1
Lln2»"-1|=_—11n2-*—1\+c
In2 In2
At x=1,y=1

Putting this values in above relation we get C =0

ln|2f" —1\+1n o —1|:o

(2-1)(2"-1)=1

y=10g2§=log24—log23=2—log23

In an isosceles triangle ABC, the vertex A is (6, 1)
and the equation of the base BC is 2x + y = 4. Let

the point B lie on the line x + 3y = 7. If (o, B) is
the centroid AABC , then 15(a +f ) is equal to :

(A) 39 (B) 41
(©) 51 (D) 63
Official Ans. by NTA (C)

Ans. (C)
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Sol.

A6, 1)

C (h, 2-2h)

Point B (1, 2)

Now let C be (h, 4 - 2h)
(AsClieson2x +y=4)

. A is isosceles with base BC
S AB = AC

J25+1=[(6-h) +(2h-3)’

J26 =36+ B> —12h+4h* +9—12h
26=5h* —24h+45 = 5h* —24h+19=0

=5 —5h—19h+19=0

h=£ orh=1
5
Thus C[E,_—lgj
55

6+1+Q 1+2—§

Centroid S A
3

3

15 15
)
15715

54 =5

15 15
15(a+p)=>51

13.

Sol.

Let the eccentricity of an ellipse
2 2

Xy 1 -

—+=5=1,a>b, be —. If this ellipse passes

a b 4

2 2 2 s
through the point (—4\/; ,3] , then a” + b’ is equal

to:
(A) 29
(©) 32

(B) 31
(D) 34

Official Ans. by NTA (B)

Ans. (B)

16=4
b'=15
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14.

Sol.

15.

Sol.

If two straight lines whose direction cosines are
given by the relations 1 + m —n =0, 31 + m’ + cnl

= 0 are parallel, then the positive value of c is :

(A)6 (B)4

<3 (D)2

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

l+m-n=0

3+m+cl(l+m)=0
n=1+m
3+m’ +cl’ +clm=0

B+c)l+clm+m’=0

(3+c)(é}2 +c(%j+l =0....(1)

*+ lies are parallel.

Roots of (1) must be equal
=D=0

¢ —4(3+c)=0
—4c-12=0
(c-6)(c+2)=0

c=6 orc=-2

+ve value of c =6

Let ﬁ=f+}—l€ and E=2f—3j+21€. Then the

number of vectors 5 such that hx¢=a and
‘B‘E{l, 2y 10} is -

(A)O B) 1

2 D)3

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

—=a is perpendicular to b as well as G is

perpendicular to ¢

16.

Sol.

17.

Sol.

Now a.c=2-3-2=-3%0
This b x¢ =a is not possible.

No. of vectors b = 0

Five numbers x,, x,, X,, X,, X, are randomly selected
from the numbers 1, 2, 3,...... , 18 and are arranged
in the increasing order (x, < X, < X, < X, <X,). The
probability that x, =7 and x, = 11 is :

1
(A) —

1
B) —
136 ()72

1

D) —
()34

© L
68
Official Ans. by NTA (C)

Ans. (C)

No. of ways to select and arrange X, X,, X,, X,, X,

i 11
n(E)="C,x°C, x'C,

6x3x7
P(E): 18C5
1 _1
17x4 68

Let X be a random variable having binomial
distribution B(7, p). If P(X = 3) = 5P(X = 4), then

the sum of the mean and the variance of X is :

(A) L] B) i
16 16
77 49
C) — D) —
© 36 D) T
Official Ans. by NTA (C)
Ans. (C)
B(7,p)
n=7 p=p
given

P(x=3)=5P(x=4)
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Sol.
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1 7
Mean=np =7x—=—
6 6

1 5 35
Var =npq =7x gxg=£
Sum
7 35
6 36
42+35
T 36
77
36

The value of cos (277[) +Cos (4%) S COS(

is equal to :

1
A) -1 B) ——
(A) (B) >
©) - (D) L
3 4
Official Ans. by NTA (B)
Ans. (B)
2r 4 6
€C0S——+COS——+COS—
7 7 7
sin (3 X %j 2n + on
= x cos| L—7
2

. T
sin —
7

6

7

)

19.

Sol.

. (3m
2 il
aaf2) .
= 2 xc08| —
7

2sin£
; (77{) ; [—ﬂj
sin| — |[+sin| —
_ 7 7
2sinE
.
—sin—
_ 7
2sinz
7
__1
2
sin"[sinz—”)+cos (0057—)+tan (tan3—”) is
3 6 4
equal to :
117z 177
A)— B) —
(A) B (B) B
3z RY/4
C) — D) —
© B (D) 4
Official Ans. by NTA (A)
Ans. (A)

sin” (sm%)-&-cos (cos—)+tan tan( )

/——\\
O\S’
;/;/
l\)
IS
|
~
>3
Il
LI‘I
.}]

(37r 3z

tan' tan| — ——7r——

4 4

. ( 2 3
— |+cos~ cos—+tan "tan —
3 4

_lx

12




Final JEE-Main Exam June, 2022/27-06-2022/Morning Session

¥Saral

20. The Boolean expression (~ (p A q)) vqg s
equivalent to :

A g—>(p"q) (B) p—q

© p—>(p—>q9) ©®p—>(pva)
Official Ans. by NTA (D)
Ans. (D)
Sol. (~(p"q)) v q
=(~pVv~q Vv q
=PV ~qVvq
=~pVvt
= this statement is a tautology option D

p = (p Vv q) is also a tautology.

OR
p |a [Pq |~(P'9 |~ Vgq|PV p—Apvy)
q
T |T |T F T T T
T |F |F T T T T
F |T |F T T T T
F |F |F T T F T
SECTION-B
1. Let f:R— R be a function defined - 2¢™
e +e
Then 1 i) (i] (2) is equal
f(lOO}Lf(lOO +f] 0 +on - f] i
to

Official Ans. by NTA (99)

Ans. (99)
Sol.

2 2x 2 2-2x
f(x)+f(1_x)= Zre * Zir

e2x eZ
| t e
e +e e T +te e +e e +e

1 2 3 99
f(mj'f’f(mj"’f(mj'*’ ..... +f(mj

:{f(ﬁ}f(%]}r{f[%j+f{%}}+ “““ +f{(%]+f{%)}+f[;]

=(2+2+2+-—-—49times)+ o
e+e

=98+1=99

2. If the sum of all the roots of the equation
2x X —x 81 . .
e’ —1le' —45¢ +7=0 is log, P, then p is

equal to

Official Ans. by NTA (45)

Ans. (45)
Sol.  e* —1le* —45e™ + % =0]

() ~11(e") ~ 45+ 215 <01

et =i

2t> —22t +81t-90=0
tit,t, =45

e".e”.e™ =45
T

log, e""*™ =log, 45
x, +x, +x, =log, 45
log, P =log, 45

P =45
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3. The positive value of the determinant of the matrix

14 28 -14
A, whose Adj(Adj(4))=|-14 14 28 |,
28 -14 14
is
Official Ans. by NTA (14)
- Ans. (14)
14 18 -14]
Sol.  Adj(AdjA)=|-14 14 28
28 -14 14 |
14 28 -14 1 2 -1
|Adj(AdjA)|=|-14 14 28 |=14x14x14]-1 1 2
28 -14 14 2 -1 1

- (14)' [3-2(-5)~1(-1)] = (14) [14]= (19)

A" = (14)" = |4 =14

4. The number of ways, 16 identical cubes, of which
11 are blue and rest are red, can be placed in a row
so that between any two red cubes there should be
at least 2 blue cubes, is

Official Ans. by NTA (56)

Ans. (56)
11 Blue

16 cubes<
5Red

X+ X, +2, +x, +X, +x, =11

Sol.

X%, 2 0, Do 0y s % 22
X, =t +2
x, =t +2
x,=t,+2
X, =t +2

X555 tqntyts %, 20

No. of solutions =**"' C, =* C, =56

5. If the coefficient of x'* in the binomial expansion
60
5
of £lx+£1 is 57, where I, k € N and / is co-
54 x3
prime to 5, then k is equal to
Official Ans. by NTA (5)
Ans. (5)
60
Jx B
xV2 90-7 52
T, =" Cr (51/4 W 4
_60 C,53r_60 .x180_ 5r
4 6
057 19 r=24
6
Coeff. of x'° =¥ C,,5° = ﬂ?
124]36
. 60 3 514 3 5
Powers of 5in= ""C,,.5" = ——=x5" =5
5" xb
6. Let
4, :{(x,y):|x’ <y lx|+2y < 8} and
A, ={(x,»):|]x|+|y|<k}. If 27 (Area A) =5
(Area A)), then k is equal to :
Official Ans. by NTA (6)
Ans. (6)
Sol. 4, ={(x,y) x| < »% x|+ 2y < 8} and

4, :{(x,y):|x‘+|y|£k}.

10
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Sol.

area(4,)= 2D‘y2dy+ j(8—2y)dy}

area(Al):2><§=ﬂ
3 3
1,
Area (A)) = 4X§k

Area (A) = 2k’

Now

27 (Area A)) =5 (Area A))

9x4=k*

k=6

If the sum of the first ten terms of the series

1 2 3 4 5 . m
—+—+—+——+——+.... 18 —, where
5 65 325 1025 2501 n
m and n are co-prime numbers, then m + n is equal

to
Official Ans. by NTA (276)

L Ans. (276)

1.2 3 4 5
+

5 65 325 1025 2501

_ n
" 4n* +1

n n
{20 + 12 - (26)°  (20® + 20+ (PP —2n+1)

P e et
4/ 2n%2-2n+1 2n%+2n+1

10 1M1 1 1 1 1
Siq= T=—|-———-F+———+........ —_—
0=2T, 4[1 5 5 13 200+20+1}

n=1

[, 1].1,220 55 m
4| 221| 47221 221 n
m+n=>55+221=276
8. A rectangle R with end points of the one of its dies
as (1, 2) and (3, 6) is inscribed in a circle. If the

equation of a diameter of the circle is 2x —y + 4 =

0, then the area of R is

Official Ans. by NTA (16)

Ans. (16)
1L,2A D
B C
Sol. 53 —» 2x-y+4=0
Eq. of line AB

y =2x

Slope of AB =2

Slope of given diameter = 2

So the diameter is parallel to AB

Distance between diameter and line AB
_( 4 J _4
J22+12) 5
4 8
Thus BC=2x —=—
V5 5
AB=4,(1-3)2+(2-6)> =420 =25

Area=AB x BC = i><2\/§:16 Ans.

J5

11
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A circle of radius 2 unit passes through the vertex

and the focus of the parabola y* = 2x and touches

2
1
the parabola y:(x—zj +oa, where a>0.

Then (405 —8)2 is equal to

Official Ans. by NTA (63)
Ans. (63)

Vertex and focus of parabola y* = 2x
1
are V (0, 0) and S(E,Oj resp.

Let equation of circle be
x-hyY+(y-ky’=4
- Circle passes through (0, 0)

1
- Circle passes through (E, Oj

1 2
[——hj +k*=4
2

:>h2+k2—h:% ...... )

On solving (1) and (2)
4—h= 1—5
4
A=l
4 4
P 5]
k= —? is rejected as circle with centre

J63

1
—,——— | can’t touch given parabola.
4 4

Equation of circle is

(x—%jz +(k—@]2 =4

From figure

10.

L, &3 _ 84463
4

4
4o -8 =63
(4a-8)" =63

Let the mirror image of the point (a, b, ¢) with
respect to the plane 3x — 4y + 12z + 19 = 0 be
(a-6,B,y). Ifa+b+c=5,then 7P - 97 is equal

to

Official Ans. by NTA (137)

Sol.

Ans. (137)

P (a,b,c)
> DR 6,b-B,c-y

[ 1]

P’ (a-6,p,y)
M= a_3’,B+b,y+c
2 2

Since M lieson 3x +4y+12z+19=0
=6a-4b+12c-4p+12y +20=0 )

Since PP’ is parallel to normal of the plane then

6 b8 c—vy
3 -4 12
=pB=b+8, y=c-24

a+b+c=5=a+p-8+y+24=5
Sa=-f-y-11

Now putting these values in (1) we get
6(—B—y—11) -4 B—8)+12( y+24) —4B+12y+20=0

=T76-9y=170-33 _ |37

12



