JEE-Main-26-07-2022-Shift-2 (Memory Based)

MATHEMATICS

Question: The intcrval in which abscissa of point P on v =x” lies such that its distance from
2 2 . - .
(x—=1) +(y+1) =1 is minimum is:
Options:
1

a) D« x < —
(a) 1

Answer: (b)
Solution:

Let P(.x:,xz)

Distance of P from given circle:

[ = \j(x—l)z +(x2+1) -1

For least value of /, we need to mimumize:
Fx)=(x=1) +(x*+1)
F(x)=2(x~1)+4x(x* +1)

=2|2x" +3x—1|=0

LN 1.
cf'=1lis-veand 7| — | is +ve
f [ 4} f [ 2)

So, f'(x)=0 forsome xe [%,%)

=

Question: If z=x+iy,|z2|-2=0 and ‘:z —i‘ — |;':: +35i ] = (), then which of the following is TRUE:

Options:

(a) X’ +2y+4=0
(b) x* -2y +4=0
(¢) x+y=40

(d) X’ —y+4=0
Answer: (a)




Solution:

AS z=x+iy

x* 4yt = (l)
And y=-2  ..(2)
S0, x=0

Hence, only x*+2y+4=0 is true.

Question: x~ B (!?, p) . mcan = 4, variance = % , find P(x < 2}.

Answer: -7—3-
72

Solution:
(riven, np =4

npYy =

W | = o |

Sog =
2
4==
i

Thus, n=6
Now, P(x<2)=P(x=0)+p(x=1)+P(x=2)

= ﬁcnpﬁq(j + lrJIC| pg’+ {]CZ prq’
b 5 & 4
=[ 2] +6 3-] AT A
3 303 313

Question: Find area between v = ‘f —l‘ & yv=1.
Answer: i(ﬁ—l)
3

Solution:
1

i+

1




Question: How 4 digit numbers lying between 1000 & 3000 can be made which are divisible
by 4, using digits 1, 2, 3, 4, 5, 6 with no repetition.
Answer: 30.00

Solution:

We will solve the Question 1n two cases.

Case I; When first digit 1s 1.

Then last two digits can be 24, 32, 36, 52, 56 and 64.
Number of such numbers =6x3 =18

Case 11: When first digit s 2

Then last two digits can be 16, 36, 56 or 64

Number of such numbers =4x3=12

Total numbers of numbers =18+12 =30

27
Question: I (‘sin x[ - ‘CDS X
0

Answer: 207z +40
Solution:

205
f (Isin .r‘ +|cosx
i
M=
= J ((Sinz x+cos” :c) + ‘Sin le)dx
{l

20T 05

o _£ 1 dx+ ][ ‘sinl’x‘dx

7

) dx

)

);, dx

=
)

i 4ojsin Zaeell
)]

-1

-

bt |

2

= 207 +20(1+1)
= 207 +40

j20E+40[—cossz

{4

Question: Find equation of common tangentto y=x" & y = —(x = 2}‘ .

Answer: ()
Solution;

Given, y=x* & y=—(x-2)

Tangent for y = x?




I 5
y=mx——m"
4

Tangent for y = —(x — 2)2

=m(x- 2)+imz

I
v =m.x—2m+Zm

] I
——m’ =-2m+—m" (For common tangents)

4 4

I 2
2m=—m

b |
m-—4m=10)
m=0,m=4

Thus, equation of tangentsare y=0or y=4x-4

; o T o o x o 27
Question: If sin™' | — |=cos™ | = [ then find valuc of sin .
& Jéi a+ f
Answer: ()
Solution:
Given, sin [ } COS [ ) k
l
_ sin cos ' x
>, B=
- A
sin” x
5 2r
- JX . k
. 8in =sin| —— —
[a+ﬁ} sin™ x+c0s™ x
\ k /
/ 3
| 2 (sin x)
= sin
p
\ 2 /

— sin(4sin" x)
== Sili(Q(Sin"' (23&\:‘1—.3:3 ))]
- z(zm'l ) )\/1 m(z,mh-f )

— 4xf1— 1 \/1 427 (1-2°)

= 4xy1-x* (267 -1)




Question: In2x d (IOE cosec _;,]

dx L log COS X

Answer: 4.00
Solution:

d | logcosecx
dx\ logcosx

In 2><i{_

dx

In 2

logsinx |
logcos x
/

111 X
In2

—r

COS X |
(log cosx)[— j+log smx[_

sinx ) )
COS X

(108 COS x)z

In2

{I}g:_(eh _1)

Question: If £ =lim
S afx(eax—l)

Answer:

MlUt

Solution:
XX — ((33"" _ 1)

&x(e3"' —'l)

£ =lim

v—{ " .
ax(l+3x+_),2i,_1]

Given, f=lim

x—0

9

A:({Z—B)_'_IE
£ =lim 2
x—=) ax(gx)
1 x(a; —.3)ng2
p =—1Iim :a

then ¢+ 8 =2




Question: Find minimum value of sum of squares of roots of x* + (3 — a)x =2a—1

Answer: 6.00
Solution:
Let «r, # be the roots of the equation

X +(3~cz)x+1—2a=0

Then, e+ f=a-3, aff =1-2a
oot + B =(a—3)3—2(1—2a_)
=a*-2a+7

:('a—1)2+6

5 4
. Minimum value of &* + 5~ =6

10 jl i
Question: If Z ( =—, such that m and # arc coprime, then m +# 18 cqual to

IR +1) no _

Answer: E—-
111

Solution:
10 | (}

Z(k“+k 1) & +k+1)(k2—k+1)

~ 10 i( 1 ~ | )
= AE k3] & L4

R

_5[

-1

2 111

L -

;kukufm
=55, n=111

Som+n=1606




Question: If 4=/1{,8=[12> -13° 14° |, then 4'BA is equal to

1 15 168 177
Answer: 665.00
Solution:
RU S (A VG
A=|1 *)8:1]‘2‘?’ _133 142 ]
1] (152 16 —17°1
A'=[1 1 1]
AB=[9+127415% 10°-13° 416" 11 +14*—17°]
1]
A'BA=|9 +12°+15 10713 +16> 11 +14°—17* || 1
|1

A'BA = [92 w1215 R 0P =130 167 9110 4 142 47‘3]
=[665]

Question: If ax’ +hy” +2gx+2 fy+¢ =0 is a circle whose diametric end points are given by
x*—4x—9=0 & y*+2x—-4=0 then find a+h—c.

Answer; 15.00

Solution:

Diametric points be (x,,,) & (x,,,) and equation of circle will be

(x—x ) {(x—x )+ ({y=» N y—-»)=0

=% =x(x+x)+xxn+ Y =y +3,)+yy, =0
=x —x(4)+(9)+y -y(2)-4=0

=x°+y —4x+2y-13=0

Composing with ax® +by* +2gx+2 fp+¢=0
a=Lb=)c=-13

a+b—¢c=1+1+13=15

Question: Let 4= { [,2.3.4.5, 6} ,B= { 3,4.6, 7,9} and C = AU B, then number of clements in

cartesian product of Cx B 18
Answer: 40.00

Solution:




A4=11,2,3,4,5,6},8=1{3,4,6,7,9}
;. C=4vB={1,2,3,4,56,7,9}
H(CXB)=8><5=40

Question: 2sin’ 0 —cos20 =0, 2cos” 0 +3sind =0. If sum of all solutions of & in [(),2:»1'] 15

iz, then find k.
Answer: 3.00

Solution:

Given, 2sin’ @—cos28 =10
28in* @—1+28in" & =0
4sin’ 8 =1

]

sin* & =—
4

sinf = +—

'

77 Iz llx
676 6 6

2cos’ @+3sin@=0
2-2sin’ 0 +3sinf =0

2sin® @ —-3sin@—-2=0

2sin“ @—4sinf+sinf-2=0
(sin@-2)(2sind+1)=0

N | —

6

sinf9=—l
63:7;?:&11-;:
6 6

<. Sum of all value of common &
770 1lx 187
-+ —
6 6 6
Lok=3

=37




