JEE-Main-27-06-2022-Shift-2 (Memory Based)

Question: Shortest distance between lines
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Question: « =sin367 is a root of which of the following?
Options:
(a) 16x" —10x* +5=0

(b) 16x* +20x° —5=0
(c) 16x" =20x*+5=0
(d) 16x* —10x"-5=0

Answer: (¢)

Solution:

Given, 16x* —20x* +5=0
let x> =¢

= 161> =20 +5=0

2024207 4x16x5
2x16

20+ /80
Sp=m

32
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Question: If cquation of parabola whose vertex is at (5, 4) and directrix is 3x+y—29=0 is

X +ay +hxy+tex+dv+k=0then a+b+c+d+k is
Options:
(a) 376

(b) 575
(¢) -575
(d) -576

Answer: (d)

Solution:
Given, vertex (5, 4) & directrix at 3x+y—29=0

Thus, foot of perpendicular from vertex to directrix
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Thus, by calculating, focus will be (2, 3)
Now, cquation of parabola

J(r—2f+(y—:nzﬂ 3ﬂ+y—29‘

NI+ 1

lﬂ[f +4—4x+ 3> +9 —6}?] =9x" + y° +841+6xy—174x— 58y

X +9y? —6xy+134x—2y—-T711=0
Comparing with

X +ay’ +thxy+ex+dy+k=0

a=9 b=-06,c=134,d=-2, k=-T11
La+byret+d+k=-376

Question: Let foot of perpendicular from point (1, a,h) on line

Distance of £ from the plane 3x+ Ay +12z+23=0
Options;
63

(a) 'E

(b) 5

@)13

(d) 4
Answer: (b)

Solution:
x+2 y—-1 z+1

Il
Il
Il
=

Given,

. Any point on line 18

P(4k =2,2k +1,3k -1)

Let (1,2,4)

D.R.of PO=4k—-3, 2k—1,3k-5
Now, PQ is perpendicular to line
4(4!{ —3) +2(2k —'1)+3(3k —5) =)
16k —-12+4k-2+9k-15=0

286 -29=0

ksl

5 PI23.2)

Now, distance of P from 3x+4y+12z+23=0 15

347 A1 #4]

== == be P.
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6+12+24+23‘

Jo+16+144
13

Question: If m,rn arc number of local maximum and local minimum points of function

flx)= }[ %dﬂ' . Then ordered pair (m,n) is
Options:
(a) (3 4)
(b) (2,3)
(©) (3,2)
(d) (2, 2)
Answer: (b)
Solution:
.1L'2 2
Given, f(x)= ij} %a&
4 o2
f’(x): 3 —:)2,3:“:+4(2x)_0
2ete’
(,Jc"1 —4) (,ch —1] 5
- xl?g.xi
B (_x—2)(_x+2)(_x—l)(_x+1)x
,Jr:ge"":

. Number of local maximum (m] =0

Number of local minimum (H) =3

(m, n) = (2, 3)

Question: Let & and b be two vectors along diagonals of parallelogram having area 22
a‘ =1 ‘ﬁ-b‘ =‘E xb‘. Ite :'2\/5(5 xg)—lg then acute

Let angle between @ and » be acute.

angle between b and ¢ is
Options:

—
(a) T
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2T

b
(b) P

B

(c) 1
3T

a5
(d) 1
Answer: (d)
Solution:
SJaxB]=22

jlﬁxg‘ =442

‘a‘ =1, g -b‘ :‘HXEJ‘
‘a‘ ‘f)‘ COs @ = ‘a‘ ‘b‘ sin &

—g="
4

Now, |d||b|sin 8 =42
= |p| =8
c=22(axb)-2b

1
<

¢-b =2J2(axb)-b-2

b|
c-b=-2|p|" =64
C -‘b‘-c:(}s « =—64

clcos ¢ = —8

c"’:‘zﬁaxb—zgr
:4x5a><b—b‘-‘\/§axb—b‘

= 4l4(axb)’ =242 (axb)-b+[pf

:44><32—0+64‘
=4x64dx2
‘c‘zlfj\ﬁ

:>16\/§COS&:—8
—1

=S COSH = ——
J2
Sr
= ¢ =—
4
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Question: Let A and B be two 3x 3 matrices such that AB =1, |4|= é . Then ‘adj (Badj (ZA))‘

Options:
(a) 32

(b) 128
(c) 64
(d) 16

Answer: (c)
Solution:

Given, AB=1,|A|= %
ladj B(adj2A)
=|Badj (24)]
= |B[ |adi (24)[
=|B[ (|24

- l8f (21l )
-8 (27)

12
=ik

A

Bl |4

2

:.ZIE‘A

2]2
= _=2=64

g T

Question: Let f be a differential function 1s [0%]

1 j"[ ] Jis‘. cqual to
V373

Options;
9
(a) -6

V2

9
b) G
PIe=E

(c) 6—9+/2
(d) %—6\5

Answer: (b)

I
If _.. fzf(f]dr‘ =sin’ x+cosx. Then

iy
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Solution:

I
. D wnsedh
Given, _[ £ f()dt=sin” x+cosx
(e
Differentiating w.r.t. x
2 . . 2 .
cos” x f (cos x)-sinx =3sin’ x-cos x—sin x

f (COS Jf) i 3511 X CO% X ) |

e i
COs X cON X

T (C(}S x) =3tan x —sec” x
Again differentiating
—f"(cos x)(sinx) =3sec’ x—2secx-secxtan x

“ B
Z2sec” x-lanx  3sec x

f'(cosx)=

81N X SIN X
= 3
frlcosx)=———5——
COS™ X COs X-581n x
[ 7
Now, put cosx =—, Sinx =—
J3 N

Question: Find the number of complex number z, show that

2—(4+3i)|=2 &

Options:
(a) l

(b)2
()3
(d) 4

Answer: (b)

Solution:
‘z—(4+3i)‘:2 and |z|+|z—4/=6
CE(4,3), p=l
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Circle and ellipse intersect at 2 points

Question: Which of the following 1s a tautology?
Options:
(a) (- prg)v(pv—p)

(b) (p —>q)vq
(c) (;J {-:-q)v(pf\q)
(d) pa(p<rq)

Answer: (a)

Solution:

(~prg)v(pv~p)

=(~pnrg)vT

=7

Hence (~ pag)v(pv~ p) is a tautology

Question: For some real numbers a and B, a=a—if.

; , { 2z .. 2z
hix+(1+i)y=0 and S(C{JST/—HSIH g

Answer: 2— ﬁ

Solution:
For more than onc solution
4 (1+7)
( AHE 5w _ =0
&l cos— +isin— a
L 3 3

|G

:>4£E—(l+i)8[—l+i

}:n

= 4ig —4( +i)(.—l ++/3i) =0

_ : a .
x+ ay =0 has more than onc solution, then — 1s

IT system of equations
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= i —(~1+3i-i=3)=0
= i —(~1-+3+3i-i)=0
= -7 —(~i-3i-3+1)=0
= a=\3-1+i(1+3)
a=V3-1, f=—1-3

o ot _ ()i~

f-1-V3 —(143)(1-13)
~(3+1-243)
—(1+-\/§)
=B ada

i)

Question: If y(;r) = (_x;"' )'E x>0, 4 : +20 at x=118 __

ey
Answer: 24.00
Solution:
Given, y —x"
log v = x" log x
1 dy
———=(2xlogx+x
g A ]
& y(2xlog x+x)
dx 7 '

d‘.}; :ﬁ(leﬂg-x—k*’r)—k }3(2—|—210ng+1)

=
adx”  dx

Now, at x =1, @:]
dx

d’y
~ =1+1(3)=4
dxz + ()

WY 0=4420=24
dx”
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Question: S=2+—+—+ +... Find 45 .
7 49 343
3
Answer:ﬁ
27
Solution:
S=2+§+l%+2—?+
o 7
$_2 6 12 20
L E PP
68 4 6 8
— ===
7 A S
685 2 4 6
e —+—j+—?+
7077

6 12 20

ah .
|
Question: cot E tan'][—]
— L+ x+x°

2
Answer: 2—6

Solution:

| x+1)—.
tan ](;ﬁ]:tan | dzrl)a
[+ x4 X 1+x(x+1)

= tan ](,x:+l)—tan '(x)

i)

= tan”

|
= tan

=0t

Ztml"] [I;J =tan"' 2—tan”’ (1)+ tan™' 3—tan™ (2)+...+ tan™’ (
=l

+x+x°
(51)—tan™ (1)
50
E)
(26
)

5

1)—&111_] (50)

-
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. cot| thn " ;D:%

k1+x+r

Question: Il a,,4a,,... & b,,b,.... are two AP’s suchthat ¢, =2, ¢, =3 & ab =1=q,b,,
find ab,.
.
Answer: =
27
Solution:
a4 0y,....=> AP,
b.b,,...= AP
q=2
a,=3=a+9d,
= 3=2+9d,
I
=d ==
9
ab =1
= b ==
11
by===—=+9%,
3 2
1
=4O
6 2
=d, = ;l
54

a,b, = (a 4.3, ) (b + 3032)

=| 2+

;)

;
= 2+3xl) :
\ Y
l_
)

—iof e
5,

i

5
(B

|

)

<[5l
13l 2x18
7 4 28
_x_
3 0 2?

then

Question: A is 2x2 matrix each element of A is picked from the set {0,1,2,3,4,5}. How

many matrices A arc possible if sum of its elements is a prime member p, 2 < p <8

Answer: 180.00
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Solution:
a b
L* d }
a+b+c+d=3
00 0 3 — 4

0O 0 1 2 - 12
01 1 1 —» 4

latal =20

0 00 5 — 4
o0 1 4 — 12
00 2 3 — 12
0 2 2 1 — 12
0O 3 1 1 — 12
1 1 1 2 — 4
Lerlal =56

Ora+b+c+d=7
00 1 6 — 12
0 0 3 4 — 12
O 1 1 5 — 12
01 2 4 — 24
01 3 3 — 12
0 2 2 3 - 12
1 1 1 4 — 4
1 1 2 3 - 12
1 2 2 2 - 4

totzl =104

Answer = 104 + 56 + 20 = 180
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