JEE-Main-28-07-2022-Shift-1 (Memory Based)

MATHEMATICS
0 1 0]
Question: Let A=10 0 1| & By=A"+24" 1f B, =adj(B,_,)¥n=1 then |B,|
1 0 0]
Options:
() 3
(b) 3°
(©) 3*
(d) 3
Answer: (c)
Solution:
0 1 o]0 1 0] [1 0 O
A*={1 0 0|1 0 0= o=l
00 1jj0 0 1] 10 0 1]
1 0 0] [0 2 0] [1 2 O
LBy =l+24=0 1 0|+|2 0 0|=|2 1 O
0o 0 1) (0 0 2] |0 0 3

As B” — ﬂdj(B”_])

- B,=adj(B,) = adj (adj B,) = adj (adj (ad 5
= adj (adf (ﬂdf (adj B, )))

|B4] - ‘Bulfl - ‘Bﬂ‘m
(1 2 0]
B,|=|2 1 0|=3(-3)
00 3

5 |10 X 32
- ‘8[] o L

Question: Considering the principal value of ITF, the sum of all solutions of
cos 'x—2sin 'x=cos '2x 18

Options:

(a) 0

(b) 1
L
(c) 5

1
(d) 3
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Answer: (a)

Solution:

cos ' x—28in"' x=cos ' 2x
cos” x—cos 2x =2sin"' x

. =1 -1 . . =1
cos(cos X—COs 2.1)=CDS(25111 .1)

x(Zx]—{—\/l—f- \/1—4:4:?' =]

dx" —1 :\/1 —xzx/l—ﬂrf

(45 1) = (1-4x> — x> +4x*)
16x* —8x% +1=1-5x" +4x"

= 12x*-3x" =0

= xz(rﬂrf —l) =0

:>,}s.’=0,i‘)—i
2 2

Sum = 0

5«
Question: If minimum value of f (1) = By o 5 x>0 is 14 then oz =7
Options:
(a) 32
(b) 64
(c) 128
(d) 256
Answer: (c)
Solution;

f5)=2+%

— x =
1
— x=q’
Yy
f“[a?]:lﬂr
Sar? 74
- —:214
2 =
e
E
Ta!
= —14
2
(,}:;_:4

-

T
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2
a=4>=2" =128%

Question: xdy = («Jf +y° +)f)dx curve passes through (1,0). Find y(2)="

a
2

Answer:

Solution:
xTdy= ( Xy + };) elx

1

dy Ve oy
[l ] - - _I_.-f_
R X
y=vx
dv dv
= =y x—
ey e
v =
x—=+1+v
e
dv dx
= = =
|+ v X
=Inlv+1+v° =11’1M+lnc

= v+yl+v7 =ex

“
&

:>~£+ ].+yz =%
X X

x=1L¥=0

=0+1=c¢

=]

1

L1 '1)_1”
:>i+1/l+“’ﬁ_ =g

X x

Question: Find remainder when 7% + 3" 1s divided by 5
Answer: 3.00
Solution:

-
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Given, 72022 | 2022
?zmz +32022 - (49‘)“’”' +91le1
_ (SU—I)]{]” +(10_1)1m|
=(5k-1)+(54-1)

Remainder =5-2=3

Question: _}f‘z =2x+3. For A4(1ﬁ0)q_ two tangents arc drawn which meets parabola at P & Q.
Find orthocentre of 4PQ.

Answer: (2, -1)

Solution;

¥ =2x-3 ol T]

R (0, 1)

Solving (1) & (2) we get
(2,—1) and (6?3)
P(2,-1)

Q (6, 3) R (0, 1)

My =—1, #tp, =1

Orthocentre = (6,3)

Question: A linc passing through centre O of circle with radius 4 units, cuts the circle at QQ
& R. P 1s a point on the circle such that OP makes 45° with QR. Find area of APOR .
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Answer: E-

V2

Solution:

OR =8
PR = ORc0$22.5° = 8cos 22.5°
PQ = QRsin22.5° = 8sin 22.5°

Area = % PR-PQ

= %8 €05 22.5°%-8s1n 22.5°

= l6gin 22.5°
16
NG

Question: A 6-8 digit password is to be madc using A, B, C, D, E, 1, 2, 3, 4, 5, with repctition
allowed. If number of such passwords containing atleast one digit is xx 5% then x =?
Answer: 7073.00

Solution:

Total: 10° —=5° 2107 =57 +10% = 5°
= ?0?3(?*)
cox=7073

Question: Out of total candidate 60% were female, 40% were male. 60% of total passed.
Female passed was twice of males passed. A candidatc who passes was chosen. Find
probability that it was a female.

Answer: %

Solution:
Given,
Total = 100
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Female = 60
Male = 40

Passcd = 60
Female passed = 40, Male passes = 20
i
60

Probability =

| 12

x

Question: If f(x)= Ie“"’f’(!)cﬂ' + e (f —,r+l]._ then find f(,r)‘

A Hiin
0

Answer: ()

Solution:
Flx)= je""’f’(f)d! +e" (& —x+1)
0

Filx)= e‘jre"_ () dt+e" (:«:2 —x+ l)
0

e fi(t)dt+e [ (x]} +e' (Jc"2 —x+1+2x- l)

Tk
—_
=
et
I
o
':>L-———.Fr

Xz

f(x)=¢ Ie'"*‘f’(x)df} +f'(x)+e" (f +3:)

= = { 'e"f’(f]dr +x° +,x}

= 0= Ie f(x)di+x7 +x
i

— f’(x) =—g " (2,1? +].)

Bot la]=ls :s::_?l

fl(x)=—€e"(2x+2-1)
fl(x)==€"(2x+2)+¢"
= f(x)=—"(2x)+¢" +C

+

L]
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T

: orine Xt —4x+2
Question: Find principal range of cos | [ X a,ﬂ ]
X 4+

Answer: ()
Solution:

dpid

e
X7 +3

= p4 3pmxf =dyg2

= x (y-1)+4x+3y-2=0
D20
16-4(y-1)(3y-2)20
4-(3y"-2y-3y+2)20
=3y +5p+220

= 3p* —5p-2<0

-1
= ypel—,2
ve| 52|

Rangc € {U, cos™ [_?lﬂ

Question: Eccentricity of x*—y* =1 1is reciprocal of eccentricity of

y = [%]x +k is common tangent. Find 4({.{3 +b° )

6
Answer:; —

Solution:

3 =

x =y =1

p =L

7
) :£;~:+R

2
R’ :lx_}_lzl

4 4

R =a"m +h°
l:£+bﬁ

4
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1 =35a* +4b°

| =5a° +2a°

a’ = l, b :L
7 14

; . 2
Question: It @, , =—+a,.9 =la,=2 &

a'.rr+]

then oz =7

Answer: ()

Solution:

Sy~ B2 where a4 =1 a,=2 and 4, =2
Let Ii=ua., id

i

So, T, 18 A.P. with common difference 2 and first term 2.
Clearly T =2r

& 1
in af * a 30 T +l

Now 2| = :
_ﬁf2r+lj_3+5-?,,,,61_ 62!

N 2r42)7 468,62 2(4-68...62)
62!

29 (311)
- 2 61 GECS"
—s 2—ﬁf] . f1|C3[]
Z—ﬁ{] ; MC:I

il

Question: Let z, € C, Z,.+

1 ;
Z —3| =i o il
2
is:

Answer:

o | e

:2_1“:‘22_

g IH, then least value of ‘Z| —zz‘

-

T

WX L P :2.:'.{ xfﬂc‘\‘

3l
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Solution:
z, +‘23 —IHE :‘23 —IZE +1H?
=5 (-:2 —k‘z2 —1‘)(33 —k‘z2 —1‘) = (22 —‘23 +1D(Ez —‘23 +1D

=2;(|z. =1 ¥z +|) 42 (|2 1| #z:41) =]z +1f _

2
Zz—l‘

= (z, + EE)(‘ZE +1|+|z, 1)) =2(z, +7)

29_—1‘22

Either z, +Z, =0 or ‘z_}_ +l.‘+
So, z, lics on imaginary axis or on real axis with in [—1,1]. Also ‘Z| —3| =

: . .1
circle having centre 3 and radius i

Clearly |z, - 2,| = %

o | =

, lics on the

L]
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