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FINAL JEE-MAIN EXAMINATION - JUNE, 2022
(Held On Monday 27t June, 2022) TIME:9: 00 AM to 12: 00 PM
SECTION-A
1. The area of the polygon, whose vertices are the
0,1
non-real roots of the equation Z =iz°;: L)
33 33
A) — B) —
(A) 2 (B) 5
3 3
C) — D) —
© > D) 2
Official Ans. by NTA (A) [_Ji_l] (XE“_%j
9" 2
Ans. (A) = 5
Sol. = Letz=x+1iy,x,yeR
Now Z =iz’ 1 3
thenX—iy=i(X2—y2+2xyi) Area:;-(\/g)(gj
X—iy=1i(x*-y?) -2 xy 343
= X=-2Xy & -y =x*—y? 4
=x(1+2y)=0 2. Let the system of linear equations x + 2y + z = 2,
ox +3y—z=a,-ax +y+ 2z =-a be inconsistent.
x=0or y= 3

Then a is equal to :

PutX=0in—y=X2—y2 ° >
(A) = B) -~
We get y=y 7 7
~0,1 95 D=3
= y=0, ( )2 ®) 2
Similarly Official Ans. by NTA (D)
Put y:_% in_y:)(z_y2 Ans. (D)
1 2 1
:%: 2_% Sol. A=|2 -
-2 2
» 3
=X =7 =6+y)-2(2a-a)+1(a+3a)
—7-20+4
X:iﬁ o+4aa
2 =7+2x

z:[o,i,ﬁ_z-_ﬁ_zi] A=0ma=-
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2 2 1
A=la 3 -
- 1 2
=14+ 2a
a=—X,=1
A #0

3. If X:ian,y:ibn,Z:iC”, where a, b, ¢
n=0 n=0 n=0

arein A.P. and [a| <1, |b| <1, |c| < 1, abc # 0, then
(A) x,y, zare in A.P.
(B) x,y, z are in G.P.
111 )
(C) —,—,— arein A.P.
XYy z
1 1 1
(D) =+=+==1-(a+b+c)
X y 2

Official Ans. by NTA (C)

Ans. (O)
Sol. x=1+a+a’=.........
x—i:>a:1—E
—a X
y_i b:l—i
1- y
z_i:>c:1—1
—C YA

a, b, carein A.P.

:>l—l,l—l,l—1 are in A.P.
Xy oz

1

- —-——,——,—— arein A.P.

y 2

1
==
X

N |~

,—,— arein A.P.

L
y

Sol.

Let ﬂ: ax—hby+a

, where a, b, ¢ are constants,
dx bx+cy+a

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 +¢=0
dy —(2x+2g)

T (2y+2f)

—by +
Comparing with d—y :w
dx bx+cy+a
=>b=0,a=-2,c=2
2f=-2

f=-1

=>-2g=-2=>g=1

Now circle will be
x2+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 P is (11, 6)

So minimum distance of P from circle will be

- J1+12)° +(6-1)° 5

=13-5

=8

Let a be an integer such that Iim—18_[1_ X]
-7 [x—3a]

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

equal to :

(A)-6 (B) -2

©2 (D) 6
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_18—[1-x] -2
RHL. lim ———
X—7+ [X] —3a )
Hence 2 solutions.
_18-(=7)
7-3a e The lengths of the sides of a triangle are 10 + x,
_ 25 10 + x% and 20 — 2x2. If for x =k, the area of the
7-3a triangle is maximum, then 3k? is equal to :
Now L.H.L.=R.H.L. (A) 5 (B) 8
24 25 (C) 10 (D) 12
6-3a 7-3a Official Ans. by NTA (C)
=168-72a=150-"75a Ans. (C)
—18=-3a Sol.
= a=-6
6. The number of distinct real roots of x* — 4x +1 =0
is: 10 + x°
(A) 4 (B)2
©1 (D)0
; B 2
Official Ans. by NTA (B) 70-22 0
Ans. (B) a=20-2x>,b=10+x%¢c=10+x
Sol. Let f(x)=x"—4x+1 a+b+c
fi(x) = 4x> — 4 2
Fx)=0 = x=1 =20
x = 1 is point of minima. Az\/s(s—a)(s—b)(s—c)
f(1)=-2 - > -
(0= 1 = [20(2x")(10-x*)(10- %)
=210 |[x*(10-x?)’
= 2410 |x(10- )|
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=210 ‘10x—x3‘
S=10x—x>
ds

— =10-3x*
dx

3x2=10

5
8. If cos‘l(%jzloge(gj |y <2, then :

(A) X?y"+xy'—25y =0
(B) X*y"—xy'—25y =0
(C) X*y"—xy'+25y =0
(D) X*y"+xy'+25y =0

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

5
Sol. cos™ (%j =log, ( Xj

Sol.

X +1)eX

(
I (x+1)2

dx=f(x)eX+C, Where C is a

3

constant, then atx =1 1is equal to :

X3

3 3
(A) "2 (B) 2

3 3
© B (D) >

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

X*+1 |,
I o e
(x+1)
2
_[| X —1+22  dx
(x+1)
:j X—_1+ 2 >~ £ dx
x+1 (x+1)

=I( f(x)+ f'(x)e* dx

= f(x)e*+c

Where f (X) =—
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2 |x° + x| dy 27(2-1)
10. The value of the integral I—dx is equal | Sol. —+————==0,
(et +1) dx  2-1
Xy>0,y()=1y((2)=?
to:
(4 5¢ (B) 3¢ o 2(2-1)
©4 (D)6 dx 2/(2'-1)
Official Ans. by NTA (D) 2y X
f dy =— X
Ans. (D) 2y 1 2 _1
X + X y x
s 1= 1 g 1202, 122
(e™+1) In2? 2 -1 In?J 251
2 2 im\zy—qz_—lm 2 -1+C
If(x)dx:j(f(x)+f(—x))dx In2 In2
N ° At x=1,y=1
j- ‘XS + X‘ ‘—Xs - X‘ Putting this values in above relation we get C =0
= X
0 (ex‘x‘ +1) (e‘x“x‘ +1) In ‘Zy —1‘+ In|2* —1‘ =0
2 ‘ x‘ ‘x3+x‘ (ZX _1)(2y_1):1
:J' + dx
> | e +1) (e X‘X‘ +1) v 1. L
2" +1
S +x P +x Atx=2
:_[ > dx
0 (eX +1) (efx +1) 2y:1+1:ﬂ
3 3
2( 3 e (X +x
I:J' X +)2(+ ( - ) dx y=|ogzﬂ:Iogz4—log23=2—I0923
ol 1+e” 1+e” 3
5 12. In an isosceles triangle ABC, the vertex A is (6, 1)
= J.(X3 + X)dX and the equation of the base BC is 2x + y = 4. Let
° the point B lie on the line x + 3y = 7. If (a, B) is
4 272
- {XZ +X?} the centroid AABC, then 15(a + ﬂ) is equal to :
° (A) 39 (B) 41
—4+2=6 (©) 51 (D) 63
272V -1 :
o Y +# =0,%Yy>0,y(1)=1, then Official Ans. by NTA (C)
dx 2" -1 Ans. (C)
y(2) is equal to :
(A)2+1log 3 (B)2+log2
(C)2-1log 3 (D)2 -log, 3
Official Ans. by NTA (D)
Ans. (D)
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Sol. 13. Let the eccentricity of an ellipse
A(6,1) 2 2
%Jr% =1 a>b, be % If this ellipse passes
B . 2 .
1,2\ 2x+y=4 C(h 22n) through the point (—4\/g , 3} , then a? + b? is equal
to :
(A) 29 (B) 31
(€) 32 (D) 34
Point B (1, 2) Official Ans. by NTA (B)
Now let C be (h, 4 - 2h) Ans. (B)
(AsClieson2x +y=4) X2 yz
A is isosceles with base BC Sol. a2 tiz=1a>b
.. AB=AC b?
e’ =1-—
2
J25+1=/(6-h’ +(2h-3) a
1 b?
J26 =+/36+h? —12h + 4h* +9-12h TRt
26 =5h* —24h+45 =5h* —24h+19=0 b_Z_ 115 , 15,
—5h? -5h—-19h+19=0 a’ 16 16 16
2 2
h:%othI X—2+§:1
a
Thus C Q,_—lS 16><g 9
5 5 5.7
a’ i b?
6+1+Q 1+2—@ 32 9
Centroid 3 5 , 3 S Q+F =
32 9
522 T15 , *
35+19 15-18 a g
15 ' 15 16
54 -3 50
i 5a’
15 15
16 =a?
54 -3
T ET
15(a + ﬂ) =51
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14.

15.

Sol.

Sol.

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

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

(A)6 (B) 4

©3 (D)2

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

l+m-n=0

3E+m2+cl (1+m)=0
n=1+m
324+m2+clP+clm=0

BG+c)P+cim+m?=0

(3+c)[Lmj2 +c(%)+1= 0....(1)

-~ lies are parallel.

Roots of (1) must be equal
=D=0
2-4(3+c)=0
c?—4c-12=0
(c=6)(c+2)=0

c=6 orc=-2

+ve value of c=6

Let a=1+ jA—IZ and 5=2f—3}+2|2. Then the
number of vectors b such that bxC =& and

‘5‘ €(1,2,...., 10} is :

(A)O B)1
(©)2 (D) 3
Official Ans. by NTA (A)
Ans. (A)

d=i+j—k
c=2i-3j+2k
bxc=4a
b|ef1,2......10}

bxc=a

16.

Sol.

17.

endicular to b as

Dy

=a
perpendicular to C

Now a.c=2-3-2=-3=0
This b x€ =4 is not possible.

No. of vectors b =0

Five numbers xi;, X2, X3, X4, X5 are randomly
selected from the numbers 1, 2, 3,...... , 18 and are
arranged in the increasing order (x; < x; <x3 <x4 <

xs). The probability that x, =7 and x4 =11 is :

1 1
(A) 136 (B) 7
©) e (D) L

68 34

Official Ans. by NTA (C)

Ans. (C)
No. of ways to select and arrange X1, X2, X3, X4, X5
from1,2,3................... 18
n(s) = 18Cs

% (%) % (%) %

7 11
n (E) = 6C1 X 3C] x 'C;
6x3x7
11
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 :

105 7
(A) 16 (B) 6
© Ll (D) il
36 16

Official Ans. by NTA (C)
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Sol.

B (7,p)
n=7 p=p

given

P(x=3)=5P(x=4)

C,xp*(1-p)' =57C,p*(1- p)’
__p

7C3
5x'C, 1-p

ol
o~

Mean=np =7x

Var=npq =7 x

|-
X
oo
oo|oo
oG

Sum

7 35
=—4+ —

6 36
_42+35

36

_rr

36

18.

is equal to :

1
(B) )

(D) 1
4

(A)-1

©) 1
3

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

Ar 6r

27
Sol. COS— +COS— + C0OS—
7 7 7

The value of COS 2—” +Co0sS 4—ﬂ +CoS
7 7 7

67

)

19.

Sol.

Zsinz
7

sin”* (sin 2—”) +cos™ [cos 7—”) +tan™ (tan 3—”} is
3 6 4

equal to :

11~
(A) ET)

3lr

C S

© 12 4
Official Ans. by NTA (A)

Ans. (A)

sin™t (sin 2—”j+ cos™ (cos 7—”) +tan tan (Slj
3 6 4

sin™ (sin —”j +cost cos7—7r +tantan 3T
3 6 4
i
12
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20. The Boolean expression (~(p"q))vq is =(2+2+2+————49times)+ 2e
e+e
equivalent to :
A =98+1=99
(A q—>(p"q) B) p—>q

© p—>(p—q) (D) p—>(pva)

2. If the sum of all the roots of the equation

Official Ans. by NTA (D) 81
Ans. (D) e” —11e* —45e™ +? =0 is log. P, then p is
Sol.  (~(p*q) vq equal to
=(~pVv~q Vv q )
Official Ans. by NTA (45)
=~pVv~qVv(q
—pvt Ans. (45)
= this statement is a tautology option D Sol. e® —1le* —45e™ + % =0]

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

OR (ex)3—11(ex)2—45+81;x =0]

p |qa |Pq |~ |~@PDVq|PV p-(pva)
1 e’ =t
T |T |T F T T T
3 2 -

TI1F IF [T T T T 2t" - 22t +81t—-90=0

F |T|F |T T T T tt,t, =45

F |F |F |T T F T

e .e”.e” =45
SECTION-B ex1+x2+x3 =45
1. Let f:R—R be a function defined _ 2™ R
F(X)= log, e =log, 45
Then f(i} f (—j+ f [ij+ ..... +f (%j is equal x, +x, +x, =log, 45
100 100 100 100 ¢
to . log, P =log, 45
Official Ans. by NTA (99) P =45
Ans. (99)
Sol.
9% 922 o2 : 3.  The positive value of the determinant of the matrix
f(x)+f(1_x): 2% T e :{ 2x T3 2x+1:|
e +e e +e | +e e'+e 14 28 -14
S . S RS A, whose Adj(Adj(A))=|-14 14 28 |,
e+l 1+e™ 28 -14 14

1 3 99 1S .
f(ﬁj —0j+f[ﬁj+ ..... +f[ﬁj —

Official Ans. by NTA (14)

A A 19
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Sol.

Sol.

14 18 -14
Adj(AdjA)=|-14 14 28
28 -14 14
14 28 -14 1 2 4
|Adj(AdjA)|=|-14 14 28 |=14x14x14|-1 1 2
28 -14 14 2 -1 1

(1) [3-2(-5)-1(-1)] = (14) [14]= (14’

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

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 cube s<
5Red

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

x,,%5 20, Xy Xy, X, , %5 =2
Xy =1t +2
X, =t, +2
x,=t, +2
Xy =1, +2

X,ty,t,t,,t,%, 20
No. of solutions =**" C, =* C, =56
If the coefficient of x!° in the binomial expansion

60
of £z(+£?

54 x3

is 5%/, where I, k € N and [/ is co-

prime to 5, then k is equal to

Official Ans. by NTA (5)

Sol. [ﬁ +

Sol.

\/360
F

51/4

12 \80" 7 1/9
60 X 5
T.,="C, {@] {Fj r
3r—60 180-5r
X

:6005
! 4 6

180 —5r
6

100=>r=24

Coeff. of x" =% C,,5° = ﬁﬁ"
24|36

14
Powers of 5in= *C,,.5° :545—58><53 =5
X

Let

A ={(xy):[¥ <y’ |X+2y <8} and

A, ={(x.y):[x|+|y| <k}. If 27 (Area A)) =5
(Area Ay), then k is equal to :
Official Ans. by NTA (6)

Ans. (6)

:{(x, y):|x| < y2,|x|+2y£8} and

A
A ={(xy): X+ [y <k}
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smziTn:iF_Ll_i ........ ;}

~ " 4|1 5 5 13 200+20+1

1[1 1} 1 220 55 m

T221) 47221 221

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

20 40 Official Ans. by NTA (16)
area(A)=2x—=—
3 3 Ans. (16)
— 1 k2
Area (Ay) = 4x E (1, 2)A D

Area (Ay) = 2K*

Now
B C
27 (Area Ay) = 5 (Area Ay) Sl (3,6) > 2X-y+4=0
L2

9x4=k Eq. of line AB
k=6

y=2x

7. If the sum of the first ten terms of the series

Slope of AB =2
1 2 3 4 5

... m
1S —, where

5 + 65 + 325 + 1025 + 2501 L n Slope of given diameter = 2
m and n are co-prime numbers, then m + n is equal So the diameter is parallel to AB
fo___WA Distance between diameter and line AB
Official Ans. by NTA (276) { 4 J 4
Ans. (276) J22i12) B
Sol. %+6_25+325+10425+25501+ """" Thus BC=2 x 2 =8
NN
n
T =21 AB=[(1-3)?+(2-6)? =</20 =2\/5
n n

8
= - Area = AB x BC = ——x2/5 =16 Ans.
(2n?+12-(2n)2 (2n2+2n+1)(2n2-2n+1) rea 5 ns

~ilor e e
4/ 2n?-2n+1 2n?+2n+1
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Sol.

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 +a, where a>0.

Then (4a —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,O resp.

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

1
. Circle passes through (E , Oj

2
[E—hj iK2=4
2

:>h2+k2—h:% ...... )

On solving (1) and (2)
4-h=2
4
4 4
o
4
k= —@ is rejected as circle with centre
(% ) —@] can’t touch given parabola.

Equation of circle is

(x_g{k@p

From figure

10.

J63 8+4/63
a=2+ =

4 4
4a—8=\/@
(40—8)" =63

Let the mirror image of the point (a, b, c) with
respect to the plane 3x — 4y + 12z + 19 = 0 be
(a-6,B,y). Ifa+b+c=5,then 7 -9y is equal

to

Official Ans. by NTA (137)

Sol.

Ans. (137)

P (a,b,c)
p
> D.R6,b-B,c-y

-

P’ (a-6,B,y)
M=(q_3B*b r+c
2 2

Since M lieson 3x +4y+12z+19=0
=6a-4b+12c-44+12y+20=0 1)

Since PP’ is parallel to normal of the plane then

6_b-p _c—y
3 -4 12
=pB=b+8, y=c-24

a+b+c=6=a+pF-8+y+24=5
>a=-f-y-11

Now putting these values in (1) we get
6(-p-7-11)-4(B-8)+12(y +24)-4B+12y +20=0

=T7-9y=170-33 _ |3,




