JEE-Main-26-06-2022-Shift-2 (Memory Based)

MATHEMATICS

Question: Find cos™ |{—3— cos(tan" i] +%5in[tan"] ij
L 10 379 5 3

Options:
(a) O

7T
b) —
()3
N
()6

T T
d) —co8—
()2 4

Answer: (b)

Solution:
L3 3 2 4}
eEs |
10 5 3 5
(9 8]
cos” | —+—
50 25
.-1{11 7
cos” | — |=—
2 3

Question: If function f(x) =x—1 and g(x) = r;:l then fog is:
Options:

(a) One-one and onto

(b) Onc-one but not onto

(¢) Onto but not one-one

(d) Ncither one-one nor onto

Answer: (d)

Solution:
f(g(x))=g(x)=-1
=
7 +1

f(g(l)) is even function = many-one

f(g(x:]) is always negative = into
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=% f(g(.r)) 1s neither one-one nor onto

_ __cos(sinx)—cosx |
Question: lim y =1
=il i

]
Answer: —
§

Solution:

- cos(sinx)—cosx

r—ll X

o R ) . L
2 s1n s1n |
2 2

\

p

= lim
K X

As x > 0=simx )

4

C(x+smx) . [ x—sinx
2sin Sin
5 2

\

_ (I-f—Sil’lX X —SITx
= 1t

=0l 2 2

r4 . x+5ini x—sinx
) 2 2

[t is of the form g, so applying L-Hospital’s rulc

X ~8in" X
= l1m y
=l 2}:

2y —28Iinxcosx

= lim :
x—ll 8_1

. 2x-—sinZx
=lim -
x—0 8y
Again applying L-Hospital’s rule
. 2-2cos2x
=1lim -
a—d) 24;{*‘
Again applying L-Hospital’s rule
. 4sin2x
= lim
a—xl) 48;{*
Again applying L-Hospital’s rule
. 8cos2x
=lim
x—i) 48

L
6

-

Question: Find arca bounded by »* =8x & y* = 16(3—x)

Answer: 16,00
Solution:

-

-
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v =8x; " =16(3-x)
8x=16(3-x)

=ya=ha oy
— x=2, y==x4

-
Area =2 j 3—} —
| 5 16
& 3y
=2 |3——4dy
_;[ 16 4
=
2

Question: If g(x) =Jl><
%

Answer: ? +In ‘2 — ﬁ‘
)

Solution:

% dx, g((]) =1 then g(l) =9
X

Given, g(.r):'[%x :—ia’x

Put x =cos 26
dx=-2sin26d6

talj"l £do

d Q}
2tan” &

—-2sin 20
= olx)=|———
(1) J co:?]Z()
_5f .l—2:‘~:¥11j6'_ l. _\ag
Yl 1=28n" & 1—25111"{9_
sec”
=2 |1d68—
J. -[sea, & —
zzg_zjscs 6‘?'6’
1—tan” #

-
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1. |[I1+tanf?
oglx)=20-2—In C
C’( ) 2 |l—-tané&

1k l_f
g(x)=cos™ (x)—In B e P
[ I—x
1+ x
Now, g(1)=0
=0=0-0+C
C =0
l
2
1+ 3
' fr(i]—ﬁ—ln 2
e 2 3 1
_ 2
: 3
2

:§+ln‘2—\/§l

‘ 4 4l 42 i oy : -
Question: If *C, +%C, +*C, +..+"C,, =— “C,,, and m,n are coprime, then n+m=72
m

Answer: 102.00

Solution:

C,+HC+EC, .10,
=PC +2C, +..+7C,,
j:l."vc-rg + 44C-r3 4+ + (\}[]{:-12(:I

A fll
= R

fig)
il {2}
= C=—"0Cy

i
61! m 60!
201411 7 20'40!
m_él
4l

Som+a=102

Question: If p+¢ =3, p" +¢* =369 then [i+l} =7
P o9q
Answer: 4.00 or 64.00

Solution:
prqg=3=>p +q +2pg=9
Also, p*+¢* =369
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£

(p' +g2)1 ~2p°¢" =369

2

[(EHQ) —2;}@}2 ~2(pg) =369

(16-2p¢)" —2( pg)" =369
Let pg=t

81+4¢% 36121 =369
21 =36f—288=0

=18 —144=0
_1844/324+576
B 2
r_18+30

B

{=24.-6

(3] (5
% «()

=4 or 64

Question: Side lengths of a cuboid are 2x,5x & 4x. There is closed hemisphere of radius »
such that sum of surface area of cuboid & hemisphere 1s constant. Find ratio of x & » such

that sum of volumes is maximuim.

45
Answer; —
19

Solution:

e < o 2
Surface arca = 76x + 37+ = constant = &

. 3 . 2 (k-76x
V=40x"+—mr =40x" +—x i]
3 3 3
I
Z : 3 k—T76x* )2 (—152x
LN SRS el il ( 2 "]:0
3 Ak I 37
1
—e 1323;[3’{ —76x J
3T
. i ]
[ﬁ)_(ﬁf—?ﬁf
19 ) | 3z

[45]"‘ g
— | X =F
19

r. 2
19

X

b | s

L]
gcollegedunlaa
India’s largest Student Review Platform

-



Question: A 3 digit number 1s randomly formed, find the probability that its common divisor
with 36 1s only 2.

Answer: l
6

Solution;

Total 3 digit numbers will be = 900

n [‘s) =900

Now, nced 3 digit number whose common divisor with 36 is only 2

Such numbers will be
102,106,110,....998

S 225 numbers
But in these 102,114,126,....990

i.c., 75 numbers and to be deleted
22575
900
150
900

.. Probability =

. ol . o .
Question: If / 1s the tangent to the hyperbola -1 —}? =1 and /, is a straight lines passing

through (0, 0) and perpendicular to /. If the locus of the point of intersection of /, and /, is

(.xz + v )2 =ax’ + vy’ . Then, the values of o+ f is
Answer: 5.00

Solution;

Equation of tangent /, : v = mx £~/9m” —4 (1)
|

Then /,:y=——x  ...(2)
H

For locus of point of intersection, climinate m

= y=-_=% (9 —4
vy \

(2 +y3)2 =9x% —4y*
—=a=9 f=-4
=a+ =95

x-"'E (.,TE o 2)
Question: - =7

il (I— +2)'\,|' .,Tq +4
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-7
Answer: —
8

Solution:

{

I—U
=
—t
b
+
|
I

Question: A= 2 :
= (3+(-1)") = (3+(-1)")

Answer: _—ll
Solution:
1 . 1 1 1 1 1
A=) P S T e T
= [3+(—1) }

2| 1| 161
L 4] 16
2 1 11
==
3 15 I3
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% 1 =9
=i
3 13 I35
e
B9

Question: 16smn20sin40sin&0 =7
Answer: 2x/§

Solution:

16sin 20 -sin(60—20)-sin (60 +20)
=16sin20-| sin® 60—sin” 20 |

—16sin 2UE—sirﬁ 20} s 4[3 sin 20 — 4sin® 20]

= 4in(3x20)
=4sin 60

=23

Question: Mean and standard deviation of 50 observations 1s 15 and 2. It was found that one
obscrvation was incorrect. Sum of correct and incorrect observation 1s 7. The mean of correct
observation 1s 16, Find standard deviation of correct observation.

Answer: +/43
Solution:

=l x =l =2
Let incorrect observation is x, and correct is x,
Xk s . 6

EoX e =]
50
a0
; [ -
= Do’ =750
x=I
x, +x, =70
[
X, X X X,
Now, x¥'="1 =3 X =16
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=656 =~/43

-

Question: If z2+z+1=0, xe C. Find

Answer: 30,00
Solution:

z'+z+1=0= z=w (cube root of units)

|5 v
& l
[2 +_":j .
b=l £
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