JEE-Main-24-06-2022-Shift-1 (Memory Based)

MATHEMATICS

Question: If the sum of the squares of the reciprocal of the roots & and £ of the equation

3x*+Ax+1=0 is 15, then 6(0:3 +,8j)2 is equal to

Options:

(a) 18

(b) 24

(c) 36

(d) 96

Answer: (b)

Solution:
Given, 3x  +Ax—1=0

A
g+ fF=——
f 3

|
aff = —
ﬁB
1 1

Also, —+—=1
NOAT

A+6=15
}Lzzg
A =43
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Question: Find the remainder when 3
Options:

(a) 1

(b)2

(c) 4

(d) 0

Answer: (c)

Solution:

1 2022
Given, 3%

(32)|ﬂ”

(g)lﬂ'”

(]U_l)lﬂn

l[}ll(:'[}]_{]]{”] . |[]|]C-r]-lol[]'][] +""+l[]” Clm[]lﬂl _]{]]]C-r]{]”
- 10(Integer)—1

or 10(Integer)—1-4+4

is divided by 5:

= 10(Integer)—5+4
= 5(2Integer—1)+4
. Remainder when 1t 1s divided by 5 will be *4°,

Question: The Boolean expression (p = ¢) (g =~ p) is equivalent to:
Answer: ()
Solution:

P4 ;J—>qiff—>~;'} (p>q)n(g—~p)

T
-
[ I
; | ;
T

1

Question: (tan" r) + (cmt'j r) =k, find the range of & :

Options:

I 9
(a) ﬁ@}

(1 7
(b) Egj
(c)

-

-
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(d)
Answer: (b)
Solution:

L

(tan" '-r:) + (cmt'l x)j =k’

= «f 33 2 i ] 5.
Now, (tan ' x+cot :c) —3tan” xcot I(t'clll X +cot x)

Z)

N2 )

o
th]

s

. T E
—3tan ]x[j—tan 'x

Let tan ' x=¢

1 4

7 3x 37,
= —— [ +—1

& 4 P

3|, 7 ] 7
===t |+

21 2 8

"ifr_z 7 xt T
= e

21 4 16 16 &

Az | frjg I om
——ltan x—— | ———+—

2 % 4 32 8

. 3 T
Now, minimum value when tan™' x :E

::.>-3—E((J)+F‘T
2 32
32

- ¥ T
Maximum when tan™' x = _E

3 97 IJT';
> L .16 32
287"
=
32
:}?i
8

So, ke {sz}
32 8

Question: If f(#)=sind+

3 1_-‘r-._',| =

-

Options: _
(a) 1+ 7t f(1)

(sin@+7cosB)- f(¢)d8, then ||

18

-

-
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(b) 1=71 /(1)
(c)

(d)

Answer: (a)
Solution:

(Given, f(é’) =sinf+ j (Sinéﬂcosé’)gf(r)dé

=sing+ [ sind- f(r)d0+ [ tcosff (t)do

=sin@+ 1 (7) I sin@dé+1 f(¢) | cos@db

T

O e e

T

sin@+0+17 £ (t)[sin0]2,

¥
i

f[f?] = sin6’+2rf(r)

Now, || £ (6)d6|=||(sin@+2t /(1))do

s R
e R

= [ singa6+21 £ (1) [1-a8
0 1]

= [—cosHEJrer(t)%‘

=1+ f(£)(x)
=1+mt f (1)

Question: <a._,.> scquence is an A.P. with common difference 1 and z a =192, z:;.},_. =124,

i=1 i=l
then find the value of n, where » 1s an even integer.,
Options:
(a) 48
(b) 96
(c) 18
(d) 36
Answer: (b)
Solution:

L]
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I
(r1ven a =192 = a, +a., +
3 ] | 2

il
== g(al +a,)=192

384 :
a +a =— sl
o= )

Also, Zal} =120

b | =

= @ytd, HgFudtn, =120

i
j%[az ra,]=120

:sg[alﬂmn]:uﬂ

480

a,+a, +1=—— (2)
1
384 480
Now, —+1=——
R 1
96
]
1
n=96

cos™ (
Question: Find domain: :

+a, =192

x*—35x+6
x* -9
In(x” -3x+ 2)

Answer: t—% , lj U(2,0)—{3}
Solution:

- X —=3x+6
cos - -
x =9

Given, In(x’ —3x+2)

For domain

¥ =3x+250

g = el S )
(x—Z)(J:—l) = ()

-

-
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|
1
1 A

YE(—#1)u(2.%)

x # 3, then
I_zil
x+3

¥—2 ¥—
d > —1 and d 251
x+3 x+3

Xx—2+x+3

1<

>0 and -

=2 g3
<

0

x+3 x+3

2x+lEUEmd =

x+3 x+3

<0

* I I

Sojxe{—éwml

/
Combining both we gt

{—%11]423@)—{3}

Question: If 4= 1

o SRR B
—_—

of & 1s:
Options:
1723
a —_—
(a) .
N AV,
by ——
(b) 5
1719

4

1821
qy o2
@ =

Answer: (d)

(¢)

1]

=1

. where ¢ e N from 1 to 50 and Z]aajﬁ A[ =100k, then the value

-

-
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Solution:

a0
Given, ) _|adj A| =100k

a=l

Now, |adj A‘ = M - “‘
Here, A‘ =u+1
‘AE =(Lc4:+1)2

a=l
=P +2°+. . +50 -1

(51)(52)(103)

l;22
Yy 4

Question: A tangent ax-—gy=2 to hyperbola

)5

Options:

(a) O

(b) 1

(c) 2

(d)3

Answer: (b)
Solution:

aty? bzyz

-

A 1

—4

(1ven,

1

— J;'.; B .:l;
(1 (1
4(.@4] 4(_5”)

=1

¥ y

= ; =
( 2] | [Ej
L a’ b
Now, tangent to above hyperbola is
Y=mx a’m’ —b’

Here, ax — uy =2

= Hy=ax—2

then the wvalue

-

-

of
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¥= oA
it 2
2 42° & 4
= ——= ———
7 a u b
4 437 4
=5 = —

LAY fay
121 | £ =]
jk_a] [f]

Question: A tangent at (x,,y,) to the curve y= x" 4+ 2x° +4 and passes through origin, then

(X, 3,) is:

Options:

(a) (0,4)

(b) (-1.5)

(c) (L,7)

(d) (2,20)

Answer: (c)

Solution:

Given, p=x" +2x" +4
dy

|
7ot e Gy

&
At (x, % )d—i =3x7 +4x,

Now, slope of tangent is also

o ( I
x5 -0 x
17 .
==L =3x +4x,
&
L _ayd 2
y, =3x" +4x

= x’+2x° +4=3x"+4x°
2% +2x  —4=0

x +x =2=0

Here, x, =1, satisfying equation

‘+. 'I'l i I-g. ;L_J'l [ ?

(17)
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Question: A circle of equation x”+ y*+ax+hy+c=0 passes through (0, 6) and touches
yv=x"at(2,4). Find a+c.

Answer; 16.00

Solution:

Given, x° + y* +ax +bv+c =0 passes through (0, 6)

Then, 0+364+0+6b+¢=10

6b+c=-36  ..(1)

Touches y=x" at (2,4)

Thus, passes through (2.4) and also tangent at (2,4) is having same slope.
Sod+l6+2a4+4b+c =0

2a+4b+c=-20  ..(2)

Now, for slope

K
dx(2.4)

For circle

2x+2yﬁ+a+bﬁ=0
; dx

dx
dy —a-2a
dx 2y+b
dy _—a-4
dx[z_a.) - 8+b
2, By
8+5
db+32=—-a—-4
a+4b=-36 (3)

Putting in (2)
a+a+4b+c=-20
a+(—36)+c=-20

a+c=16

Question: S = «[6’ 6 e [—:f'r,:f?]— Jif-}& sinftanf+tanf/ =sin26 . Let T = ZCOS 26

| |2
where & 8, then T +# (S) =}
Answer: 9.00

(I
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Solution:
Here, sinftan@+tanf —sinf =0
:>ﬂﬂ§[MH§+ﬁEC§—2COSQ]=O

tan 9(25i1’12 5’+sina9—1) =0

tan =0, sin?@=-1, sinf = ..
2
0,0, =, Bl g I 2
2 6 6
But I
2
.:H[S)zﬁ

Now T=Zcos29, GeS

= F = EDSE(—FE‘)-I—EGS(EE)-I—CDS(U)-I-COSE(EJ—I—CDSE(:S_HJ

6 . 6

:1+1+1+-1—+l
2 2

a a 3 + L " * 2 + - - -
Question: Imagc of A(T?ﬁaj in y-axis 1s B & imagc of B 1s x-axis 1s C. Point
a

D(S cosd,asind) lies in 4™ quadrant. If maximum area of AACD =12 sq. units, then find «.
Answer: 8.00
Solution:

3 | _ 3 |
Image of 4 —,JEJ in y-axis will be {——,\/;JBT
(\/E Ja
3

Also, image of B in x-axis will be {———_._— a]C
Ja
Given, D (3 cos /. asin (—)) and ['Vth quadrant

3
ﬁ \/E 1

13
Arda bt AACHD =2 =2 g ]
2w

3cosf! asin@ 1
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0 0 2

—— a1/ (R >R +R,)

Ja

3cos@ asind |1

D | =

|2 :%‘2(—3 ¢ SN 6‘+3\/E¢059)‘

12 :SJE(CGSQ—Sin 6’]
Now, maximum valuc of cosf —sinfl = 2

. 12=3Va (V2)

<
Vo
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