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JEE-Mains-11-04-2023 [Memory Based]
[Evening Shift]

Mathematics

Question: If the letters of the word MATHS are arranged in all possible orders and these
words are written in a dictionary, then rank of the word THAMS is:
Answer: 103.00

Solution:
AHMST

A — 4!

H — 4!

N — 4!

S— 4!

T A —>3!
THAMS—I

= 41x4+3Ix1=6(16+1)+1

=6x17+1
=102+1
=103
dy 5 (1+x5)2
Question: —+ = If y(1)=2, then the value of y(2) is:
dx x(1+x5)y x’ »(1) »(2)
Answer: @
128
Solution:
2
dy 5 ~ (1+x5)

dx+x(1+x5)y_ x’




= —In(x~ +1):1n( ! j

X +1

5
IF.= 1 - %
x +1 1+x

X B X (1+x5)2
y(1+x5]_-|.1+x5. x’ dx

:J-H)—szs dx
:J.x‘zdx+.|-x3dx
-1 x*

=—+"—+c
X

Put x=1Ly=2

2(lj:—1+l+c
2 4

32 -1 16 7
V| —=|=—+—+—
33) 2 4 4
32) -1 23
V| = |lE
33) 2 4
2.2
N33)7 1
_21, 3
4032
693
128
x+1 X X

Question: | x x+A4 X

X X x+A2
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=2(103x+81), then 4 and % are roots of:
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Options:
(a) 4x* +24x-27=0
(b) 4x* —24x+27=0

(©)
(d)
Answer: (b)
Solution:
x+1 X X
Given | x x+A4 X =§(103x+81)
X X x+ A7

Put x =0 on both sides

1 0 0 9
0 x O =—(81)
0 0 A°
3
:fz(gj
2
:/1=2
2
:Roots:ﬂzg & i:g
2 3 2
Sum=2+§=2=6
2 2 2

Product =2><§=2—7
2 2 4

:>x2—6x+27f7=0

4x*-24x+27=0

Question: x,:1,2,4,5,x,y. X =5, o’ =10. Find mean deviation about mean.
Answer: §
3
Solution:
Mean =5

Variance = 10
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1+2+4+5+x+y _s
6
x+y=30-12
x+y=18
P+2°+4 +5+x*+y’
- _
x*+y° =164

(5 =10

x=10, y=8
Mean deviation about Mean
6 —
B Z(x[ -X )
MD ( X) T R
6

_4+3+1+0+5+3
6

W | 0

Question: If a+b+c+d =11 and maximum value of ab’c’d® =375043, then =7

Answer: 90.00
Solution:

at+b+c+d=11

A5 AL
:2[2)3(3)5(5j“9j @ (gn

1+2+3+5 2 5

E> ab’c’d’

11 (4x27x3125

= ab’c’d’ <4x27x3125
= 4x27%x3125=37504

 4x27x3125
3750
=2x9x5
=90

B
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Question: If ratio of 3 consecutive coefficients in expansion of (1 + x)n+2 is 1:3:5, then find

sum of binomial coefficients.
Answer: 63.00
Solution:

n+l . n+l L+l
Cr . Cr+l N Cr+2

1:3:5
n+1Cr+l 3 n+1Cr+2 5
ErV-EaE) = s 5
Cr 1 Cr+1 3
(n+1)—(r+1)+1_3 (n+1)—(r+2)+1_5
(r+1) ] (r+2) "3
n—r+1=3(r+l) 3(n—r)=5(r+2)
n—4r=2 3n—-8r=10
3n—-8r=10
2n—8r=4
n==6
=r=1
='C,+'C,+C, :7+7X6+7><6><5
2 3x2
=7+21+35
=63
4x 5 2022
Question: In (?—2—j ,if 1011" term from end is equal to 1024 x (1011 term from
X

beginning), then find |x| '

Answer: i
16

Solution:

1012 1010 1010
2022 Clow (éj (ﬂ) — 101 1 2022C1010 (éj
X 5 X
2 2
[;j z(“?j %1024
X
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54
1024 % x* = i
54
4
X :F
xX=xt—
16

1

JIxT =3[x]-10
Answer: (x<-2)U(x>06)

Solution:

Question: Find domain of

[x] -3[x]-10>0

[x]2 —5[x]+2[x]—10 >0
([x]-5)([x]+2)>0

# g = +
I

-2 5

[x]<—2 or [x]>5

x<-2 or x=6

= x e(—o0,—2)U[6,)

e 0; g (x) = . Find points of discontinuity of

b

x+1; x>0 x+1; x>0
Question: f(x)=

g(f (%))
Answer: 0.00
Solution:

|x—1 1, x<0




(x—1)

(x+1)

Y

glf

2; x>0

x+1+1;, x>0
"1+ x<0
{|x 1|+1 x<0

2; x>0
B —x+2; x<0

LHL =RHL = f(0)

) f(x)+1;5 f(x)>0

JS(x) =1
VxeR
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Question: R is maximum possible radius of a circle centered at (2,0) which is enclosed in

x> +4y” =36 .Find 12R°.
Answer: 92.00
Solution:

(x=2) 4y =1

x*+4y* =36

X +4(r2 —(x—2)2)=36
x2+4r2—4(x2—4x+4):36

“3x*+16x+4r*=52=0
A=0
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162+12(4r2—52):0

16+3(r2—13):O

37 -23=0
317 =23
3

S 12R° —12X?=92

: ;
Question: [ = _[ sm2x smxdx+a_[ cos2x cosxdx.If I =0, then «
0 0

Answer: —\/_
Solution:

3
I, :jf(sian)-sinx-dx
0

Apply king’s rule:
3
j sm 2x -CcOSx - dx
0
3
21, = Jf(sian)-[sinx+cosx]dx
0
2 Vs
I s1n2x cos(x——) dx
4
% T
«/EI, = ZJ‘f(siHZx)-cos(x—Z)dx
0

T
j sin 2x -COS (x—zj dx
0 4

Apply king’s rule again:

O n Y

1,=\2
Sa=—2

f(cos2x)-cosxdx
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Question: Consider y =e* —e® +3e"™ —e* +1. At how many points it cuts x -axis.

Answer: 0.00
Solution:

|

y=e" —e" +3e" —e
e =t
y=t'—t*+3t' = +1;¢>0
y>0 for t>0

No real root

Question: Converse of: ( pV ~ q) —r s .

Answer: ()
Solution:

(pv~q)—>r
r—>(~p/\q)

ie., ~rv(~p/\q)

Question: é=f+2}+3]€, =f+j—l€, a-¢c=11,

Answer: 285.00
Solution:

bx(dxc)=(b-c)i—(b-a)é

b-(axc)| +[px(axe)| = |axef

b

((@xc)=27, b-¢ =—3|b|. Find |axc[




2

27° +[14x3x3-0|=3|ax¢
729 +126 =3axé[
jaxél =285

Question:If10=1+i+§2+%+2+...w,thenﬁndk.
k k= k k

Answer: 2.00
Solution:

10=1+i+%+g+£+...oo
k kK kK k

Q_ 1+4 8 13

k kK kK K K

10-—=1+—4+—+—+—+
kK kK K K

l(1O—E): 1 %+i2+i4+
k k k k° k° k

10 1—%+Lj=1+%+i+L+L+....oo

2
10 l—lj :1+l+i+i+L-|-....oo+l
k k

k kkEE K
2
10 1_lj -
k) 1k
k

10(k—1) =k +k> k&

=9k’ -31k*+31k-10=0
=k=2

Question: If ﬁ,l; ,¢ and d are coplanar vectors then the value of [Zl b
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Answer: ()
Solution:

i—-d b-

Q)
Q)
|
Q)
L1
Il
S

Question: f is defined from 4={1,2,3,4,5} to B={1,2,3,4,5,6}, such that
/(1)+f(2)=/(4)—1. Find number of such functions.

Answer: 360.00
Solution:

F()+£(2)+1=£(4)<6
F()+r1(2)<5
Case-1:

r(1)=1

f(2)—1 0 — 4 mappings

Case-2:
s(1)=2
f(2)=12,3
Case-3:
;qgiizﬁzm@m@s
Case-4:

£(1)=4

— 1 mapping

£(2)=1

No. of functions =(4+3+2+1)><6><6

— 3 mappings

=10x6x6
=360
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Question: For a biased coin, P(H )=—. Its tossed n times, till we get H . If probability that
4 g p y

64x> + 5nx +1=0 has no real roots is £ ( p,q co-primes) then g—p="?
q

Answer: 27.00
Solution:

64x> +5nx+1=0
D<0

(5n)" —4(64)<0
(5n) <(2x8)’
S5n<2x8

16
n<—

=>n=12o0r3

Probability =

=q—p=64-37=27

Question: The area between the curves y =2x”+1 and tangent to it at (1,3) and x+y=11is

Answer: ()
Solution:

y=2x"+1
V' =4x

Point is (1, 3)




m=4

= y-3=4(x-1)
y=3=4x-4
y=4x-1
=>x+y=1
y=x-1
=4x-1=1-x
5x=2

DN

A==(zﬁ+Q—@—xyk+j@x%m)—@x—n¢x

ct—u

5

S m—n | 10

1
2x? +xa’x+J‘2x2 —Adx+2dx
2

5

3 0 5 5
=£+g_ +£+2__
25 5 25
__2.2_4
5 3 15

1nin(x2~{x}) 0 xe(o,l) xf(x)dxz?

3

; xe(1,2)

Question: f'(x)= {e

O ey 10

e[x—ln x]

1
Answer: 2e— 5

Solution:

.z[xf(x)dx = j.x-exzdx+j.x-edx
0 0

1

Substitute x*> =t = 2xdx =dt
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1
xf(x)dx :%Je’dt+e

0

oct—

2

2
Ir,
el H
1

:%(e—l)+%e:26—5

2
xdx
1
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