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) 0« x < —
(a) 1

Answer: (b)
Solution:

Let P(.x:,xz)

Distancc of P from given circle:

E:\j(x—l)g +(x2+1) -1

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

=221 +3x—1|=0

SN P
cf'N=1lis-veand 7| — | is +ve
f [ 4} f [ 2)

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

Z

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

Options:

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

(d) X’ —y+4=0
Answer: (a)




Solution:

As z=x+iy

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

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

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

Answer: 7—3-
72

Solution:
(siven, np =4

npYy =

W | = o |

Sog =
2
4==
]

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

= ﬁcnﬁ'—’oqﬁ + GC. {.?Iqﬁ o} {’Cz p’?(f
O 3 2 4
:14-63]-1— v1s[ 2] [ L
3 3 A3 33

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

Solution:
1

5+

0




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 digits 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

207
Question: I (‘sin xl + ‘CDS X
¢

Answer: 207 +40
Solution:

207
f (Isin .r‘ +|cosx
i
M=
= J ((:‘sin;1 x+cos” :{) + ‘Sin le)dx
{l

20T 05

= _£ dx+ ! ‘sinl’x‘dx

7

)" dx

)

)a dx

% 0 4ojsin el
0

=

>

bt |

2

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

:;20;r+40[_mszx}

3

Question: Find equation of common tangentto y=x" & y = —(x = 2)4 .

Answer: ()
Solution;

Given, y=x* & y=—(x-2)

Tangent for y = x?




I 5
y=mx——m"
4

Tangent for y = —(_1: — 2)2

y=m(x- 2)+im2

I
v =m.x—2m+zm"

]

——m =2m+—

m” (For common tangents)

4
1

dm=—m

7
m- —4m
m=0,m

Question: If sin™' (

-0
—4

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

4

4

Answer: ()
Solution:

Given, sin [ ] COS [ ) k

l

i) = cos” [%} then find value of sin(

27
o+

i)

sm )3 cos ' x
sin”' x 3
: 27
. | 2na . ke
. sIn =s§in| —— —
a+p sin” X+C0s™ X
N I J
4 3
| 2 (sin x)
= Sin
pe
\ 2 )

— sin(4sin_! x)
= sin(2(sin"' (23(\:‘1—.3:3 ))]
g z(zm'l i )\/1 —(2..1:\/1—};3 )

— 4xf1— \/1 427 (1-2°)

= 4xy1-x* (267 -1)




Question: In2x d (log cosec _},]

dx L 10g COS X

Answer: 4,00
Solution:

d | logcosecx
dx\ logcosx

ln2xf£[_

dx

In 2 %

logsinx ]

logcos x
/

S1M X
In2

—r

COS X |
(log cosx)[— J+log smx[_

sinx ) )
COS X

(108 COS x)z

In2

01'3:_(@3,1- _1)

Question: If £ =1lim
e afx(eax—l)

Answer:

MlUI

Solution:

: ] fx_x—(elv _1)
Given, f=lim -
J.'—'?ﬂ ax (e.} . l)

£ =lm

v—{ . -
Oi.r[l +3x-{—%_1]

9

X(G:’—3)_‘_IE
£ =1lim 2
x—= ax(gx)
1 x(a; _‘3)—%3:2
p =—1Iim :::

then ¢+ =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
coat+ B =(a—3)3—2(1—2a_)
=a*-2a+7

:('a—1)2+6

£ 4
. Minimum value of &* + ° =6

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

=l (fﬁ +k° +1) n

Answer: -E-
111

Solution:

i k S k
Sk k2 +1) TR+ k1)K -k +1)

_“1‘_1{ . J
= U —kr] & L

Som=35n=111
Som+n=166




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

1] 155 165 -17
Answer: 665.00
Solution:
17 (9t 100 112 ]
A=|1 *)321]‘22 _133 142 ]
1] (152 16° —17°1
A'=[1 1 1]
AB=[9+127415% 10°=13° 416" 11 +14*—17°]
[1]
A’BA=[93+123+153 10> —13% +16° 113+143——173]-1
| ]

A'BA = [92 122 152 10 = T P8 110 5147 —-173]
=[665]

Question: If ax’ +by” +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-»)y—-»)=0

=X —x(x +x,)+xx,+ ¥ —y(y,+ 1)+ ¥y, =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=1.bh=1c=-13
a+b—-c¢c=]1+1+13=15

Question: Let 4= { ,2.3.4.5, 6} ,B= { 3,4.06, 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}
L C=A4UB={1,23,4,56,7,9}
H(CXB)=8)<5=40

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

kz , then find k.
Answer: 3.00

Solution:

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

|

sin’ & =—
4

sinf = +—

e

77 Iz llx
67666

2cos’ @+3sin@=0
2-2sin’ 0+3sinf =0

2sin® @ -3sin@—-2=0

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

N | —

6

ﬁn9=—l
f;:'?;?rﬁll-fr
6 6

- Sum of all value of common &
770 1lx 187
-+ s
6 6 6

k=3

=37




