JEE-Main-25-06-2022-Shift-2 (Memory Based)

MATHEMATICS

Question: A={.xeR:\.x+l\{:Z},Bz{xeR:h—I\Eﬂ then:

Options:
(a) AUB=R—-[1,3]

(b)y AmB=(-11)
(¢) AnB=(-3,—1]
(d) B-A=R-(-3,1)

Answer: (¢)

Solution:

A:‘x+ l‘ i'ZjXE(MB,l)
B:|lx—122= xe(—w0,~1]u[3,2)
S AUB = (-, 1]U[3,0)

AnB= (—3,—1]
B—A=(-0,-3]u[3,»)

Question: y=y(x) is  the  solution of  the  differential  equation

i dy —2xy+8y° =0, y(e) = € then y(1) is equal to:
dx 3

Options:

(@) =

3

(b) 3

(c) :

o
2

(d) —1

Answer: (d)

Solution:
dv
2x" - ———2xy =-8y°
dx
d}: y —4}:2
e AL
dx x Y
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dx x x°
J-ln'.r
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4
.'.r(,x:)zj—_cir:4lnx+c

X

X
= —=4Inx+c¢
4

2 2

: : : xT oy : : ;
Question: y=x+1 intersect the ellipse E-F ? =] at the pont P and Q. PQ is the diameter

of circle then the value of (i‘irf
Answer: 20.00

Solution:
(0,42 ]
—
.__,ii.___
. .._-__,-"" Q ~,
'f
| Zdd J
I'l. ,__.f’ .l'l[ :., [:;I |
N P
i p I e el -
v
Ty
—+—=1, y=x+1
4

= +2(x+1) =4
— 3 +4x—2=0

_4x416424 422410
| 6 6
_=2+410 i _=2-410
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Question: 1+2.3+3.3° +....+10.3" =

1+19.3"
Answer: —)

Solution:
s=14+23+33*+43 +....+10.3

~(Bs= 13423433 %493 103")
Mg e 00 W ST G T
:3]{]_]_]03“]
- _31[3
=19
2
1+19.3"
= 8=
4

Question: A circle touching y-axis and the line x+ y =0 find the locus of the centre.

Answer: x* —y* =2xy
Solution:
7 N
/ N,
II.l lIIII
I G e e " I|
k)
i %
fiesie

Also, x+y =0 is tangent
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h+k

Np)

X+ 3y +2xy—2x" =0

+

= p=fi

+ *

=50t =3 =2y

. ; Sy ; : - 00 - U - 4 i
Question: Find cocfficient of x™' in (5+x) +x(5+x) +x.(5+x) +..+x™"

399

Answer: ' C,, (5)

Solution:
(5+ ,r:)ﬁ“” +x(5+x)

499

i xE (5 i x)—'i-{)ﬂ +‘“+x.‘?{]{} (,};—FS)[}

= (5 __
. lj
EELE
= (x+5)" (5+x)" —x*
‘ 5(x+5)"

. 1 i 5
— CUE[L 0[ _xlf]] :g'ﬁ[)lcl{}l (J)m[} :E{HCHH (J)’i‘)‘)

Question:
x=12(l+sinrcost)

Y= 12(1+smf]
, T L : :
It at P(xu, _}-‘U) the tangent makes angle 3 with +ve direction of x-axis then y, =7

Answer: 3.00

Solution:

12x2(1+sinf)cost
Fae e

dx 12[ LL’;& z‘j

J3cos 2t = 2cos t(1+sint)
\/E COs 2f —sin 2 = 2cost

V3 !

—— 008 2t ——SIN2F =005t

T
COS [2!‘ + gj =COSs/

-
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27 +%T_ may be equal to ¢
3

s
PR g
O

—J

Question: lim tan® x((Zsing x+4smn x + 3)5 —(Sm2 X+ 6sin ,x;+2)

A==
-

Answer: {).{}{)_

Solution:

1
Given, limtan® J{(Zsinz x+4dsin x+3)2 —(Sin2 x+6s8in x+ 2)}

=
1

A
N
2

lim tan® x[\/ZSinzx+4sinx+3 —-\/f-_;in2 x+6sinx+2}

— lim tan® _{

| (Sin_Jc—l)2

= lim — -
E6h  cottx

sin” x—2sinx+1 }

-\/2Sir12 x+4dsinx+3 +\/5;in2 x+6sinxy+2

2(sinx—1).cosx ~1

— lim

= lil‘;q_—l(sin x—1)sin’ x

X—s
2

— ()

Question: Find & if | ZXI

(< —4)l(f ET l“(zm

nf

Answer: 6,00

Solution:
I

mx!(f —4)(3:2 —I) B

b

T 2cotx- (—coscc"x) 6

49

—] & b>3.

o
40

b | —

-
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F
4><J ,,l = ,‘l dx=1In =
s gty 40

- ¢ C
4 : In = :]11[£]
2(2) 4(0)

—lln

2

x—1
x+1

x+2

lnb_2—2mip4—4nl+ﬂnl:h{ig
b+?2 b+1l 5 2 40
As b>3

G . x g
3 (L-r 2]{&“] :ln(ﬁxlxﬂr]
p+2 \b-1 40" 5
(b—QW(b+l]3_fg_Hl{jjz
b+2)\b-1) 50 2\5
_(6—2](6+]T
N 6+2 A 61

= b=

Question: Find slope of VP where V is vertex of y=x—x" & P is point of tangency of

y=4+kx & y=x—x".

Answer: _—3§
2 2

Solution:
S '
Y. |.—2%
dx
fI?J
Vertex vL— ,—
4

Let point of tangency is (x,, ¥, )

S =x-nt (1)

Tangent y—y, =(1-2x){x—x)

It passes through (0,4)

Gy (1 —2x ) (_“rl )

4—x +x° =—x+2x° (Fromeqn. (1))
%° =4

x, =32

So, r canbe (2,-2) or (-2,-6)
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1 1

—2 —— R
Slope of VP = 14 00 (]’;
2—— s N
2 2
-1 2 25 2
=— X A_ Or X —
4 3 4 5
-3 5
=— Or —
2 2

Question: ¢x’ —2bx+15=0 has a repcated root ¢ . x° —2bx+22 has roots ¢ and /3 then
ij +ﬁ2 — 5

137
Answer: =

=

Solution:
. . 5
.f;_x*—Eb_HlS:[]:}(x:E—);g‘:]'_
a a
= b =15a
X =2bx+22=0
= a+ f=2b, =22
. B Ty Ty gl
b b
aﬁzﬁ(ZI—Ej:BU—Q%J:ZZ
b\ b b
15
—=b=—\1r
D)
".&22\/5”6’:%
- 3
ﬂﬂ_+ﬁ_:8+ﬂzu
2 2

Question: If there is a biased dice with number 2, 4, 8, 16, 32, 32. Probability of appcaring of

. G , :
number #z 18 —. Then the probability of sum 48 in 3 throws is
1

-
Answer: —

16

Solution:
s =12,4,8,16,32,32}

1—1
1 | (1Y) ] 1
P(2)=—.P(4)=—,P(8)=—,P| — |=—,P(32)=—
(2)=5-P4) = P(E) =5 (lﬁj 167 32)=3;
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For sum = 48 1n 3 throw, possible cases are
{8,8,32},{16,16,16}
. " 1 1 1 o .. 1 ] 7
. Required probability = — X=X —x3+ —x—xX—=—
8 32 16 16 16 16
L R, 5 . S(n+1) .
Question: If mean deviation of first # natural numbers from mean 1s , where n 1s
i
odd then n="7
Answer: 21.00
Solution:
. . _ 1t —1 5(!’34—])
Mcan deviation about mean of set of first » natural number when # 15 odd = 7 =
4n 7
—n°—1=20n+20
=’ =20nr-21=0
= (n=21)(n+1)=0
==t
Question: Find arca bounded by y° =2x—1 and y* =4x-2
|
Answer: —
3
Solution:
5 y 3
v :2(1‘—1}; ¥ :4(1"——]
2 4
I 2 2
Arca :I y g (X dy
3 4 2
] .x |
1403 7] 213 7|
af
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Question: Find value of 2sin12—sin72

Answer; ﬁ[ i ﬁ}

4

Solution:
2sinl2—sin72=sinl2+sinl2—-sin72
=sin12+2sin(-30)cos(42) =sin12 - cos42

=sin12 —sin 48 = 2sin(—18)cos (30)

= 3sin18:\f§{#}
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