Sol.

Sol.

MATHEMATICS

JEE-MAIN EXAMINATION - JUNE, 2022

24 June S - 02 Paper Solution

SECTION-A

Let x*y =X’ +y’ and (x*1)*1 = xx*(1*1).

1 X4+X2—2
Then a value of 2sin~ - — is
X +x°+2
T T
A) — B) —
(A) 4 (B) 3
T T
C) — D) —
( )2 (D) p
Ans. (B)

cxEDFl=x*(1*1)

X+ 1) *1 =x%*(2)
X+1)Y +1=x"+8

XX -6=0=>x+3)(x’-2)=0

x =2

4,2
= 2sin”! % =2sin”! (lj
X +X +2 2

3
The sum of all the real roots of the equation
(€™ —4) (6™ —5¢"+1)=01is

(A) log 3 (B) -log 3
(C) log.6 (D) —log 6
Ans. (B)

(€™ —4)(6e™ =3¢ -2¢"+1)=0
€ -4)(3e'-1)(2e'=1)=0
1

2x X X
e =4ore =§0re = —

2

= sum of real roots = l /m4 + lfnl + /n—
2 3 2

=—/n3

Sol.

Let the system of linear equations

xtytoz=2

3x+ty+tz=4

x+2z=1

have a unique solution (x*, y*, z¥). If (a, x*), (y*, o)
and (x*, —y*) are collinear points, then the sum of

absolute values of all possible values of o is :

(A) 4 B)3
)2 (D) 1
Ans. (C)
1 1 a
A=13 1 1|=—(a+3)
1 0 2
2 1 «o
A=4 1 1|=-B+w)
1 0 2
1 2 «a
A=3 4 1|=—«(a+3)
1 1 2
1 1 2
A=13 1 4/=0
1 0 1

ox-3,x=1,y=1,z=0,
Now points (a, 1), (1, a) & (1, —1) are collinear
a 1 1

I o 1=0

1 -1 1

oo+ ) -11-1)+1-1-a)=0
t+a-—1-a=0

o==*1

Let x, y > 0. If X'y’ = 2", then the least value of
3x +2yis
(A) 30
(©) 36
Ans. (D)

(B) 32
(D) 40




Sol.

Sol.

Using AM > GM

x+x+)5(+y+y2(x3‘y2);

3x+2y 2(215);

5
(3x +2y) =40
smx()i[x[]x]) , X€ (—2,—1)
Let f(x) =< max 2x,3[|x|]} , |x| <1
1 , otherwise

where [t] denotes greatest integer < t. If m is the
number of points where f is not continuous and n
not

is the number of points where f is

differentiable, then the ordered pair (m, n) is :

(A)(3,3) (B) (2,4)
©)(2,3) (D) (3, 4)
Ans. (C)
M , XE€ (_2’_1)
X+2
f(x)={max{2x,0} , xe(-11)
1 , otherwise
F(2) = lim f(-2+h) = lim 52
h—0 h—»0 h
f is continuous at x = -2
.. sin(-1-h+2)
f(=1")= lim =sinl
h—0 (—1 —h+ 2)

fD=f1)=0
f(1=1& f(1)= 0= f is not continuous at x = 1

f is continuous but not diff. at x =0

2

= fis discontinuous at x = -1 & 1} m
n=3

& fisnot diff. atx=-1,0& 1

Sol.

The value of the integral

n/2 dx

S is equal to
2 (1 + ex)(sin X + COS x)
(A)2n B)0
e
On D) —
© (D) 2
Ans. (C)
0 /2
- J dx N dx

a2 (1 +e* )(sin6 x+cos’ x) 0 (1 +e* )(sin6 x +cos’ x)

Put x =—t

7/
_ ¢ —dt N J‘z dx

2 (1 +e' )(sin6 t+cos’ t) 0 (1 +e")(sin6 X +cos’ x)

m/2 (ex +l)dx

0 (1 + e")(sin6 X +cos’ x)

/2

dx

0 (sin2 X+ cos’ x)(sin4 x —sin? x cos® x + cos” X)

/2 (l +tan’ x)sec2 x dx

0 (tan4 X —tan” x+l)

Put tanx =t

1
Putt—— =1z
t

(1+i2jdt=dz
t




Sol.

l’l2 ]’12 ]’12 ]’12 ]

‘{1330 (n2Jrl)(nJrl)Jr(rfJr4)(n+2)+(n2+9)(n+3)+MJr

(n2 +n2)(n+n)
is equal to

n 1 n 1
A) —+—log.2 B) —+—log. 2
(A) st J: ( )4 2 8.

n 1 T
C) ———log.2 D) — +log 2
()48ge ()8 g

Ans. (A)

i n 1,12
ng}o rZ:(n +r )(n+r)
= lim

n—oo

>
= n[l +
dx

—I
5 jdx+%(ln(l+x));

1

+X

W)
:£(1+x2)(1+x) :%IHX

=—j(1+x
:%[tan_lx—%én(l+x2)}

Y L Ty
2 2

1+x

+l€n2
0o 2

214

Lo
8 4

A particle is moving in the xy-plane along a curve
C passing through the point (3, 3). The tangent to
the curve C at the point P meets the x-axis at Q. If
the y-axis bisects the segment PQ, then C is a
parabola with

(A) length of latus rectum 3
(B) length of latus rectum 6

4
(C) focus (E , Oj

3
(D) focus (O,Zj

Ans. (A)

Sol.

Sol.

Let Point P(x,y)
Y-y=yX-x)

Y=0=X=x-2

y!
5]
y
Mid Point of PQ lies on y axis
X —l’ +x=0
y

Y

g = :>2dy dx

2.x y X
2/ny = /nx + {nk
y’ =kx
It passes through (3,3) => k=3

curve ¢ =y’ = 3x

Length of L.R. =3
3
Focus = Z,O Ans. (A)

Let the maximum area of the triangle that can be

2 2
inscribed in the ellipse —- +T =1, a> 2, having
a

one of its vertices at one end of the major axis of the

ellipse and one of its sides parallel to the y-axis, be

6\/5 . Then the eccentricity of the ellispe is :

3 1 1 3
(A) By (B) ) ©) 7 (D) e
Ans. (A)

(acos0, 2sin6)
(a 0)

(acosB, —2sin0) Here b =2

A 2% a (1 — cosB) (4sinb)




10.

Sol.

A =2a(1-cosb) sinf

i—g =2a(sin’> 0+ cosO —cos> 0)

d—A=0:>1+cos6—2c0526=0
do

cosO = 1 (Reject)

OR
cos6=_—1:>6=2—n
2 3
2
d ?=2a(25in26—sin9)
do
2
dIj’<0 for 922_71
0 3
Now, Amax=¥a=6x/§
a=4
2 12
Now, e= [ zb =§ Ans. (A)
a

Let the area of the triangle with vertices A(1, o),
B(a, 0) and C(0, o) be 4 sq. units. If the point
(a, —a), (-0, o) and (o, ) are collinear, then B is
equal to
(A) 64 (B)-8
(C)-64 (D) 512

Ans. (C)

a 0 1
1 a 1l|=14
0 a 1

!
2
a==8

Now given points (8, -8), (-8, 8), (64, B)

OR (-8, 8), (8, -8), (64, B)

are collinear = Slope = -1.

Ans. (C)

11.

Sol.

12.

The number of distinct real roots of the equation
X —=7x-=2=0is
(A)5 ®)7
Ans. (D)

X' =7x=2=0

€)1 (D) 3

x —Tx=2

f(x) =x"—7x (odd) & y =2

f(x) =x (XZ _ 71/3) (X4 + XZ i 71/3 + 72/3)
fX)=7x"-1N=7-DHEE+x+1)

fxX)=0=>x=+x1

f(x) = 2 has 3 real distinct solution.

A random variable X has the following probability

distribution :

X (0] 1(2]3]|4

P(X) | k |2k | 4k | 6k | 86

The value of P(1 <X <4 X <2)isequal to:

4 2
A) — B) —
()7 ()3

3 4
C) — D) —
()7 ()5
Ans. (A)

x<2

<
Sol. P[1<X<4j _ P(I<x<4nx<2)

P(x<2)

:P(1<x32) _P(x=2)

P(x<2) P(x<2)
k+2k+4k 7




13.

Sol.

14.

Sol.

The number of

T T
COS| X+— [COS| ——X
( 3j (3 j

3m] s :
(A)8
©) 6
Ans. (D)

solutions

of the equation

1
=ZC082 2x, x € [3m,

(B) 5
(D) 7

4(0052 (g}—sinz XJ =cos’ 2x

4(% —sin’ X) = 08 2X

1 — 4 sin’x = cos’2x

1 -2 (1 = cos 2x) = cos2x

let cos 2x =t
—1+2cos 2x = cos 2x
£-2t+1=0
(t-17=0

|t=1| |cos2x=1|

2x =2nm
X =N7
n=-3,-2,-1,0,1,2,3
(D) option is correct.
If the shortest

x-1 y-2 z-3

distance between

the lines

x-2 y-4 z-5

2 3 A

an

1 4 5

1
is —, then the sum of all possible values of A is :

V3

(A) 16
(©) 12
Ans. (A)

SHORTEST distance

(B) 6
(D) 15

|(az _31).(b1><b2)|

|b1Xb2 |

15.

a,=(1,2,3)

az = (27 47 5)

b, = 2i+3j+1k
52 =§+4j+5f<

[(@=Di+@-2j+(5-3)k) b, xb,)

SD. =
| b, xb, |
i)k
b,xb, =2 3 A
1 4 5

=i(15-4)+ i -10)+ k(5)

= (15-40)1 +(L—10)] + 5k

b, x62\=\/(15 —40)2 +(L —10)> +25

Now
Tr2i02k) (15-42) 1+ (L ~10)] 512‘
s (12201511054
JA5—4L) +(L —10)* +25
|15—40+24—-20+10| 1

Jas5—41y +(A—10) +25 3

square both side

3(5-21) =225+ 161" — 120 A +A° + 100 — 201 + 25
1207 +75 - 601 = 171" — 140 A + 350

507 —80A +275=0

A —16L+55=0

A=-5*-1D=0

=Ar=511

(A) is correct option.

Let the points on the plane P be equidistant from
the points (-4, 2, 1) and (2, -2, 3). Then the acute
angle between the plane P and the plane 2x +y +

3z=11s

T T
(A) P’ (B) 2

T Sn
© 3 (D) e
Ans. (O)




. Sol. [(a4+b)+2(axb)=2, 0e(0,n)
’,\\” \\'//\\ . . . .
e ~ S~ ((é+b)+2(éxb)).((é+b)+2(éxb)) =4
Sol.  A(—4,2,1) . B(2,-2,3) v P
mid point = (-1, 0, 2) la+8] +4/(axb) +0=4
p Let the angle be 0 between a and b
2+ 2cos0 + 4sin’d = 4
Normal vector = AB = (O—B—O—A) 242 cosO — 4cos’® =0
A A A Let cosf =t th
— (6i-4j+2K) SLeosm T
20-t-1=0
or 2(3i-2j+k) 2¢-2t+t-1=0
P=3x+1)-2(y)+1(z-2)=0 2t(t— 1)+ (t=1)=0
P=3x-2y+z+1=0 2t+ 1D (t-1)=0
P'=2x+y+3z-1=0 =X o =1
2
angle between P & P' = ﬂ =cos 0 1 not possible as 6 e (0, )
[n,[[n,| cosd = —— P ’
0=cos™ 67243 GZE
Ji2 14 :
Now,
e [ L) 2 e[ L)L =~ 271
0 =cos (ﬁ) = =C0s (5 —g sl 2|§xb|=25in(?)
Option C is correct. ) o
. é—b|=\/1+1—200s —j
16. Let a4 and b be two unit vectors such that 3

=2.1If 6 € (0, n) is the angle = /2_2X(_%j

between a and b, then among the statements : =3

‘(é+l3)+2(ﬁxl3)

N A S is correct.
S1): 2‘éxb‘=‘ﬁ—b‘ !

S, projection of a on (a+b).

N A 7 1
(S2) : The projection of @ on (a+b| is — R 2n
( ) 2 é.(é+b)_ Icos 3

. |'$1 + 13| 21
(A) Only (S1) is true 2+ 2005?
(B) Only (S2) is true 1

1——
(C) Both (S1) and (S2) are true -2
1
(D) Both (S1) and (S2) are false |
Ans. (C) "2
C Option is true.




3 18. Consider the following statements :
17. Ify =tan '(secx’ — tanx’). g <x’< 775 , then £

A : Rishi is a judge.

B : Rishi is honest.

(A)xy" +2y' =0
C : Rishi is not arrogant.
(B) xzy" — 6y +3_n =0 The negation of the statement "if Rishi is a judge
2 and he is not arrogant, then he is honest" is
(C)Xy" -6y +3n=0 (A)B—>(AvC)

(B) (~B) A (A A C)
(D) xy" -4y =0
(C)B > ((~A) v (~0))
(D)B—>(AAQ)

Ans. (B) Ans. (B)

Sol. y=tan" (sec X —tan X)) Sol. ~((AAC)—>B)

o (l—sinx3 j
= tan —
oS X ~(~(AAC)VvB)
1— cos (n 53 j Using De-Morgan's law
_ -1
~ tan ) (n 3) (AAC)A(~B)
sin 5 X
Option B is correct.
— tan” | tan (E_ﬁjj 19. The slope of normal at any point (X, y), x>0,y >0
2
on the curve y = y(x) is given by %
xy—-xy -1

If the curve passes through the point (1, 1), then

e.y(e) is equal to

T x3j
y = (——— l—tan(l)
A ————= B 1
42 ( )1+tan(1) (B) tan(l)
—3x*
y'= ,y'=-3x l+tan(1)
O)1 D) ——=
2 (©) ® ()
4y =m-2x Ans. (D)
, _yn
dy=m-2x | 2
o ( 3 j —dx x2

Sol. Slope of normal = = 7 2
2 dy xy—-xy -1

12y =3n + 2xX7y
X’y'dx + dx — xydx = x’dy

3n
Xy" — 6y + = =0 xX'y’dx + dx = xX’dy + xydx




20.

Sol.

X'y’dx + dx = x(xdy + ydx)
X'y’dx + dx = xd(xy)

dx _ d(xy)
x 1+x%y°

Inkx =tan" (xy) ... (i)
passes though (1, 1)
Ink=2 =k=e

4

equation (i) be becomes

g+ Inx =tan" (xy)
s
Xy = tan(z+£nxJ

_ [ I+tan(/nx) ..
v [l—tan(fnx)J - @)

put x = e in (ii)

Let A* be the largest value of A for which the
function f,(x) = 4Ax’ — 36Ax" + 36x + 48 is

increasing for all x € R. Then f;*(1) + £,*(-1) is

equal to :

(A) 36 (B) 48

(C) 64 (D) 72
Ans. (D)

£(x) = 4rx’ — 361" + 36x +
48
£,/ (x) = 12Ax° = 72Ax + 36
£,/ (x) = 12(AX — 6Ax + 3) > 0
LA>0&D<0
36 —4xAx3<0
9% -3 <0
3 (Bh-1)<0

Sol.

ke{O,l}
3

largest

UJ|>—A

f(x) = %;8 —12x* + 36x + 48

(D) +£(1) =172

SECTION-B
Let S = {zeC:|z-3|<land z(4+3i)+Z(4-3i) <24}
If a + if is the point in S which is closest to 4i,

then 25(a + B) is equal to .

Ans. (80)

lz-31<1

represent pt. i/s circle of radius 1 & centred at (3, 0)
z(4+30)+z (4-3i)<24

(x tiy) (4 +3i)+ (x —iy) (4 - 3i) <24

4x +3xi +4iy — 3y + 4x — 3ix —4iy -3y <24

8x —6y <24

4x -3y <12

T4i

(3,0

minimum of (0, 4) from circle = /3> +4° —1=4
will lie along line joining (0, 4) & (3, 0)

equation line
y = 1
—+Z =] =>4x+3 12 ... @1

equation circle (x -3’ +y’ =1 ... (ii)

12 -3y ’ )
-3 +y =1
[ 4 j ’




Sol.

—3}’2 2
— | +y =1
[4) g

25y?
16

=1 :>y=+i
©5

. . 4
for minimum distance y = 3

: _ s[4 12
525 (o + B) 25(5+5)

=16x5=80

-1 a
Let S:{[O bj;a,be{l,Z,l...lOO}} and let

T, = {A € S:A™""”=1}. Then the number of

100
elements in ﬂ T, is

n=1

Ans. (100)

Lol
=0
_ { (1) _abt ab}

ST ={AeS;A"" =1
.. b must be equal to 1

-, In this case A’ will become identity matrix and a

can take any value from 1 to 100

.. Total number of common element will be 100.

The number of 7-digit numbers which are
multiples of 11 and are formed using all the digits

1,2,3,4,5,7and9 is .
Ans. (576)

Sol.

Sol.

Digitsare 1,2,3,4,5,7,9

Multiple of 11 — Difference of sum at even & odd
place is divisible by 11.

Let number of the form abcdefg
“(atctet+tg)—-(b+d+)=11Ix
atb+c+d+e+f=31

o eithera+c+e+g=21or10

S b+d+f=10o0r21

Case- 1

atcte+tg=21

b+d+f=10

(b,d, ) e {(1,2,7)(2,3,5)(1,4,5)}

(a,c,e,g) e {(1,4,7,9),(3,4,5,9),(2,3,7,9)}
.. Total number in case-1 = (3! x 3) (4!) =432
Case- 2

atcte+g=10

b+d+f=21

(a,b,e,g) e {1,2,3,4)}

(b, d, ) & {(5,7,9)}

.. Total number in case 2 = 3! x 4! = 144

.. Total numbers = 144 + 432 =576

The sum of all the elements of the set

{o € {1,2,...,100} : HCF (o, 24) =1} is .
Ans. (1633)

HCF (o, 24)=1

Now, 24=2"3

— a is not the multiple of 2 or 3

Sum of values of a

= S(U) —{S(multiple of 2) + S (multiple of 3)
— S(multiple of 6)}

=(1+2+3+..... 100)-(2+4+6 ..... +100)-(3
+6+....99)+(6+12+...+96)

:M—SOXSI—32—3><(3+99)+?(6+96)

= 5050 —-2550 — 1683 + 816 = 1633 Ans.

2021

The remainder on dividing 1 +3 +3*+ 3 + .. +3
by 501is .




Sol.

Sol.

Ans. (4)
1.(32» —1) 9
2 2
_(10_1)1011_1
2
1001 +10110-1~1
2
:507”_10108
2
= 50A + 5054
=500 +50x 101 +4
Rem (50) = 4.

The area (in sq. units) of the region enclosed between

the parabola y* = 2x and the line x +y =4 is .

Ans. (18)

x=4-y

y =2(@-y)
y =8-2y
V' +2y—-8=0
y=-4,y=2
x=8,x=2

(2,2)

=8-2- 16+E—ﬁ
6
= 22+8—7—2
6
=30-12=18

Let a circle C : (x —h)’ + (y = k)’ =, k> 0, touch the

x-axis at (1, 0). If the line x + y = O intersects the

Sol.

Sol.

circle C at P and Q such that the length of the chord
PQ is 2, then the value of h + k +ris equal to .

Ans. (7)

k=r
h=1
OP=r,PR=1
r+1

OR =
V2

(1,0)

r2=1+(r+1)2

2
2 =2+r+1+2r
r-2r-3=0
t=3)r+1)=0

3_1
h+k+r=1+3+3
=7

In an examination, there are 10 true-false type

questions. Out of 10, a student can guess the answer

3
of 4 questions correctly with probability Z and the

1
remaining 6 questions correctly with probability 1

If the probability that the student guesses the
answers of exactly 8 questions correctly out of 10 is

27k

410 then k is equal to .

Ans. (479)

A=1{1,2,3,4}:P(A)= % — Correct

B={5,6,7,8,9,10}; P(B)= % Correct

8 Correct Ans.:




Sol.

()3

27

—47[2.7x15+72 +2]
= K =479
<2
Let the hyperbola H : —2—y2 =1 and the ellipse
a

E : 3x’ + 4y’ = 12 be such that the length of latus
rectum of H is equal to the length of latus rectum

of E. If ¢, and e, are the eccentricities of H and E
respectively, then the value of 12(6%1 + 6123) is

equal to

Ans. (42)

2 2
a 1

10.

Sol.

Let P, be a parabola with vertex (3, 2) and focus (4, 4)
and P, be its mirror image with respect to the line

x + 2y = 6. Then the directrix of P, is x +2y = .

Ans. (10)

_~\\ : Pl
\\ .
\ 1
\ |
\ 1
\ 1 _
3.2 (4,4)
/ :
// 1
// 1
- 1
X+2y=6
P;: Directorix :
x+2y=k
x+2y-k=0
4-K
3+_‘=ﬁ
NG
[7-kl=5
7-K=5 7-K=-5
k=2 k=12
Accepted  Rejected

Passes through

focus
D =x+2y=2 d
f=x+2y=6%zd: [c=10]

D2=x+2y=C






