JEE-Main-24-06-2022-Shift-2 (Memory Based)

MATHEMATICS

Question: Find the sum of roots of (rf"' —4)(6(32"' —5¢" + 1) =]

Options:
(a) In6

(b) In3

(¢) —=In3
(d) In2
Answer: (¢)
Solution:

Let e =¢=> (1" —4)(6£° =5t +1)=0
(7 —4)(3r-1)(2t-1)=0
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Question: [f A =| « b @ .neN then zi‘u- =
2'=1 (n+1)l=1 2’ (n+1) -
Options:
(a) abc
(b) (7+3)!
(c) 0

(d) «a (H I] +62" %

Answer: (c)
Solution:

b PR g, 00 =J(27 ~1}=2t=]

=n (nJrl)2 —n’ (f?+.l)
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2" =1 (J?+1)I—1 n (J’?-i-])
{ b X

2" —1 (H+I_)!—l 7 (PI-I—I)
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Question: Find remainder when: 1+3+3° +3° +....4+ 3" is divided by 50.
Answer: 4.00

Solution:
2022 1011
14_34_3?—4_334_““4_32@:3 1:9 1
2 2
_(lo-n™ -1 O (10Y™ Sunn—"" G (1017 €101 10111
- 2

100k +10108
= =50k +5054=50p+4

.. Remainder = 4

Question: 1,2,3,4,5,6,9 — scven digit number multiple of 117

Answer: 432.00

Solution:

Sum of digit at even place =x
Sum of digit at odd place = p
v x+y=30,x-y=0

x—y==%11
Only possibility is x+ y =30 and x—y =0
feX=157=100

So digit at even place is {1,5,9},{2,4,9},{4,5,6}
Odd place is {2,3.4,6}.{1,3,5,6},{1,2,3.9} respectively.
Total number = 3(3!-4!) =18x24=144x3 =432

p e e 1 4 ; " ;
Question: cos [3: + E] COs (x — E] = " Cos” (Zx) . Find number of solutions

[—3,??5 3:@} 7
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Answer: 7.00
Solution:

Given, cos(r + EJCDS [,r - EJ = Lz:ms.E (2x)
3 3 4

2 .21 2
> C0S X —S8IN —=—C08 2x
3 4

= s LR lcosz 2x

4 4
= 4cos’ x—3=cos’ 2x
= 4dcost x—3= (2{:052 X —.1);
—=4cos" x—3=4cos’ x+1—4cos’ x
= 4cos” x—8cos*x+4=0
= cos. x=2cos” x+l=0
=5 (cosj X— 1)1 =0
= cos” x =1
cosx ==1
In [—313?‘-:]
cosx=Lat x=0,-2x7,27
cos=—lL.at x=mw~—r=3r.3x%
So, total 7 seolutions

Question: x" —2x+3=p (,r) Find number of real roots.

Answer: 1.00
Solution:

;;r(,r) =x’—2x+3
plx)=T%" =2

p'(x)=42x
p"(x)>0 for x>0 and p"(x)<0 for x<0
Graph of ;J(,r)
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Hence, number of real roots = 1

2 2
a + L] + - + - u-r ’?
Question: Let a triangle of maximum arca be inscribed in the cllipse — + - 1, such that the
area is 6+/3. Find the eccentricity.
3
Answer: —

Solution:

T 343
Maximum arca of triangle inscribed in — + 7 =1is 7 ab

it
843

4

2

a2 =643 = g=4

Question: (x— f?)z +(y—k ) =r* the arc touches x-axis at (1, 0)and & > 0. x + v = 0 intersect

arc at 2 points chord length 2 unit. Find value of 2 +4 417
Answer: 7.00

Solution:

(x —h)z +(y —!c)z =’ touches x-axis at (1, 0)

f(l=hY +K = = Bk —2h+1=4

LhA=land k=¥
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1+4

J2

Distance from (L,A) on x+y=01is d =

1+ 7 ’
r2:1+d2:1+( }
L2

2@ﬂ—g:qﬂ+1+2r

Fr-2r-3=0
:>(r—3)(r-*+l)=0
HEEEEk

&b ] 34 3=

Question: If S 1s given as {S T2 3.}4w100} then find the number of value of § such that

IHCFof24 & S is 1}
Answer: 1633.00
Solution:

Sum =(1+2+...+100)—(2+4+...100) = (3+6+9....99) + (6 + 12+ 18 +....96)
[IGOXIOt] {2x50x51) [3x33x34) [léxl?j
= — || || /46
2 2 2 2

=5050-2550-1683+816=1633

Question: If it is given that x* v =x" + 1. Now if (x* 1) *1 and x *(1 *1) both arc cqual then

4

| , e —2
ﬁndthevaumcﬁ‘zsur'{* L Tl
X +x +2

.
Answer:; —

Solution:

(x* +1j)2 +P =x(P+P)=x"+2’
P +242x = x* +8
x*+x-6=0
:>(x2+3)(x2—2)20
:mr.:i-\/z

e LMJ = 2s5in™" [iJ = 2>~<E =
A0 3

Question: pdf of x is
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X B b 3
P(J:) k | 2k | 3k | 4k | 54k

]{x{4)
S o)

[,
Ehy

Find P[

]
Answer: —
2

Solution:

(1ixi4} P(x=2)
2 -

¥Ea P(;-CEQ)

] P(x=2)
C P(x=0)+P(x=1)+P(x=2)
B 3k

k+2k+3%
_3k_1

6k 2

Question: Find minimum of 3x+4y; x,y € R* such that x’y* =2"

Answer: 40,00
Solution:

I3

,x"?’-y?':Z

X+x+x+2v+2y S
S 3x+4y = - i JxT 4y
3

= 3":;4}) > {215 > 2% >3

= 3x+4y =40
= (33:+4y] =40

1t

cx

W
2
J; (e‘f"' + ]_) (sinﬁ x+cos’ x)

Question:

Answer:

Solution:
_ 2 dx
Given, [ = i)
e -L (e‘ 4 ])(sin“ x + cos’ x) (1)
Applying préperty
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dx
(e"’" o 1] (sin(‘ x +cos® ,x:]

by
Il
oy

el 2]

L—-——.lx_l

-:f’ +l &.m x+cos® ‘c)

Addmg (1) and (2)
B 2 (e +l)a’x
= '[ (e"' + 1)(sinr" x+cos’ ;c)

[ =

cx

R §
" SIin” x +cos’ x

-

dx

e i | ] D Sy ot |

i ;
] -3sin”" xcos” x

B chx
B 3
l—=(sin2x
? (sin2x)
Piliaysi
2dx = dt
1% cdi
f:—[B—
291 —2gin?s
4
/9 cfr1 ,,
h4—3sm"f
7o :jerr dt ,\
< dsec’t—-3tan”¢
:EJ sec‘rcir
d+tan~ ¢
1]
122'2"[ sec”a‘,‘afr
4d+tan” ¢
I sec” I dt
= 4+ tan? ¢

1
4

=4 étdn ](tam,‘)J

[z
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Question: Find arca bounded by y2 =2x & x+yp=4

Answer: 18.00
Solution:

[

¥ =2(4-y)= " +2y—-8=0
(y+4)(y=2)=0=> y=—4,2

2 2
e e = ‘[((4_}’)_}—] dy
2! 2

o2
2 6,
—24+6-12

=18
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