JEE (Main) MATHEMATICS 2023

SOLVED PAPER

31* Jan. Shift 2

Q.1

Q.6.

Section A

The equation 8+ 137 -8 +1=0,xeR
has:

(1) four solutions two of which are negative

(2) two solutions and only one of them is
negative

(3) two solutions and both are negative

(4) no solution

Among the relations
S={(@ b):abeR-{0},2+ %>0}and

T={@b):abeR a-b*cZ}.
(1) neither S nor T is transitive
(2) Sis transitive but T is not
(3) Tis symmetric but S is not
(4) both S and T are symmetric

_16+2042

dx
Let(x>01f_[m N 15 ,then o
is equal to:
1 4 2 242 (3 V2 @2
The complex number z= nl;l is equal
cos— +isin—
3 3
to:
1) x/—l(cos——lsms—)
12 12

\/E[ £+" L)
) cos12 zsm12

(3) f[cos—ﬁ-zsm%j

4 oS —isin——
@) 12 12

Let y = y(x) be the solution of the differential
equation (3y* - 5x%)y dx + 2x (¥’ y*) dy = 0 such
that y(1) = 1. Then | (y(2))>- 12y(2) | is equal to:

@1 16v2 () 32v2 (3) 32 (@) 64

(J3x+1+J3x 1)° J3x+1 N 1)
o (x+4x2 —1)0 4 (x —/x2 1)
(1) does not exist (2) is equal to 27

(3) isequal to % (4) isequalto9

The foot of perpendicular from the origin O to a
plane P which meets the co-ordinate axes at the
points A, B, Cis (2, 4, 4), a € N. If the volume of

Q. 10.

Q.11

Q.12.

Q.13.

Q.14.

the tetrahedron OABC is 144 unit® , then which of
the following points is NOT on P ?

1) (0,6,3)(2) (0,4,49) (3) (2,2,4) (4) (3,0,4)
Let (a b) < (0, 2m) be the largest interval for which
sm (sm 0) - cos (sm 0)>0,0¢ (0 27:), holds. If
ax® + Bx + sin” (x —6x + 10) + cos™ (x —6x + 10)
=0and a-pB =b-a,thenaisequalto:

T
My @ O @F

Let the mean and standard deviation of marks
of class A of 100 students be respectively 40 and
a (> 0), and the mean and standard deviation
of marks of class B of n students be respectively
55 and 30 —o. If the mean and variance of the
marks of the combined class of 100 + n students
are respectively 50 and 350 , then the sum of
variances of classes A and B is :

1) 650 (2) 450  (3) 900  (4) 500

The absolute mmlmum value of the function f(x)
|x -x+1|+[ x —x + 1], where [t] denotes the
greatest integer function, in the interval [-1, 2], is:
1 3 5 3
my @ @, @]
Let H be the hyperbola, whose foci are (1 % J2,

0) and eccentricity is /2 . Then the length of its
latus rectum is

3 5
@ 5 2 2 @) 3 @ -

Let ay, a,, a3, ... be an AP If a, = 3, the product
a,a,is minimum and the sum of its first # terms is
zero, then n! —4a ,,,, 5 is equal to:

33 381
® 9 @ G @A

If a point P (o, B, y) satisfying
2 10 8

(aBvy))9 3 8|=(000)
8 4 8

lies on the plane 2x + 4y + 3z = 5, then 6a + 9§
+ 7yis equal to :

41 @@L ®> @n

Let:,j:{+23+3]2,E:{_}'+2[2and5:5?—3j’+312
be three vectors. If 7 is a vector such that,

Fxb=¢xb and 7.i=0 then 25|17|2 is equal to
(1) 560  (2) 449 (3) 339 (4) 336



Q.15.

Let the plane P: 8x + a;y + a,z + 12 = 0 be parallel
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Section B
; L x+2 y-3 z+4 :
tothelineL: ==~ 5== == Iftheintercept ¢y 57 LetA = [a;],4;€ Z [0,4], 1<i,j<2. The number
of P on the y-axis is 1, then the distance between of.matrlces A such that the sum of all entries is a
Pand Lis: prime number p €(2, 13) is
7 6 Q.22. Let Abe an X n matrix such that |A| = 2. If the
(1) \/; (2) \E (3) N 4) J14 determmant of the matrix Adj (2 . Adj (2 A™)).is
7 4 * then 1 is equal to
Q.16. Let P be the plane, passing through the point  Q.23. If the constant term in the binomial expansion of
(1, =1, —5) and perpendicular to the line joining 9
the points (4,1, —3) and (2,4,3). Then the distance ;
of P from the point (3, —2,2) is X — | is -84 and the coefficient of s 2B,
ms @4 @7 @6 2 x
Q.17. The number of values of re{p, q, ~p, ~q} ) )
for which (pAg) = v @) A((pAr)=g)isa where B < 0 is an odd number, then |ol - B] is
tautology, is: equal to
1 3 2) 4 3) 1 4) 2 Q.24. LetSbe the set of all 2 € N such that the area of
Q.18. The set of all values of a* for which the line x + the triangle formed by the tangent at the point
y = 0 bisects two distinct chords drawn from a P(b), b, c € N, on the parabola y* = 2ax and the
linesx=b,y=0is 16 unit? , then a is equal to
point P(% lTa) on the circle 2x* + Zy 1+ Y a§8 d
. e 2
0 x—(1-a)y = 0, is equal to: Q.25. Let the area of the region {(x, y): |2x2. 1] <y<|x
1) 0,4 @ G @) 12 @ @8 ) —x|,0<x <1} be A. Then (6A + 11)"is equal to
1 J‘x( A ) Q.26. The coefficient of x°, in the expansion of
Q.19. If ¢(x)=—=|n(4V2sint-3¢'(t)) dt, x > 0, then 9
Jrdy (iﬂi} is
. 5 2x?
[0 (Z) is equal to : Q.27. Let A be the event that the absolute difference
8 4 g 4 between two randomly choosen real numbers in
) 2 —— 3 =2 4) —— the sample space [0, 60] is less than or equal to a.
6+/n 6+~n Jr 6—/n
IfPA) = , then a is equal to
Q.20. Letf:R - {2, 6} - R be real valued function
2 28 PP, TP = 11:21, then n” + n + 15 s
defined as f(x)= xz+72x+1 Then range of fis Q
x* —8x +12 equal to
1 [_OO,_Zle U(0,) Q.29. Let db,¢ be three vectors such that
|d|=~/31,4|b|=|¢| = 2and 2(@xb)=3|cxa). If
) (—oo,—— U[1,0)
= 2n axc
21 the angle between b and¢ is 5/ then ( ib j
3 —oo,—— U=,
) ( {4 j is equal to
Q.30. Thesum1*-2.3*+3.5°-4.7°+ 59— ... + 15.29*
(4) —00,— [0 ,OO) iS
Answer Key
Q.No. | Answer Topic's Name Chapter's Name
1 (3) Quadratic equation Complex number and Quadratic equation
2 3) Types of Relations Relations and Functions
3 “4) Definite Integral Integral calculus
4 (3) De-Morgan’s Law Complex number
5 () Homogeneous differential equation Differential equations
6 (2) Limits Limits, Continuity and Differentiability
7 (3) Tetrahedron 3D
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Q. No. | Answer Topic's Name Chapter's Name
8 3) Inverse Trigonometrical Identities Inverse Trigonometry
9 4) Standard Deviation Statistics
10 (4) Maxima and Minima Differentiation
11 (2) Hyperbola Conic Section
12 4) A.P. Sequence and series
13 (4) Solution of simultaneous equations Matrix
14 3) Vector Vector Calculus
15 4) Parallel Plane 3D
16 (1) Perpendicular Plane 3D
17 “4) Prepositional Logics Mathematical Reasoning
18 4) Circle 2D
19 1) Definite Integral Integral Calculus
20 “4) Range of a Function Function or Mapping
21 [204] Matrix Matrix
22 [5] Adjoint Matrix
23 [98] Binomial Expansion Binomial Theorem
24 [146] Area of Triangle Conic Section
25 [125] Area Bounded Definite Integral
26 [5040] Binomial expansion Binomial Theorem
27 [10] Probability Probability
28 [45] Permutation Permutations and combinations
29 [3] Dot and cross product Vector Algebra
30 [6952] Special Series Sequence and Series

Solutions

Section A

1. Option (3) is correct.
Given equation

e+ 87 + 13¢ -8 +1=0 xeR
Lete =t
4+ 87+ 13- 8t +1 =0 (1)
Dividing by #*
2 8 1
t7+8t+13-—+—5=0
Pt

[t2+lzj+8(t—1j+13:o

t t

1
Lett—;=P

2

1 2
Lt-=] =
( ) F

.'.t2+t—2:p2+2
:>p2+8p+15:0

P45 +3p+15=0
P+5@+3)=0

t—%+5=0:t2—1+5t=0

= +5t-1=0

a
P '
t
=P +3t-1=0 %
. —bim Rejected
2a
_ 5+25-4xIx-1 -5+29
2 2
-3+49-4x1x-1
and f= D
;3413
2
D o

O<oy <1 t=¢ N
B,
Rejected
=x=1logao;<0
x=loga, <0
Two solution and both are —ve.
2. Option (3) is correct.

= {(u,b):u,beR—{O},2+%>0}

and T = {(a,b):u,beR,uZ—bzeZ}




be two relations
Symmetric relation
aRband bRaV a,b e A

s:2+%50 2252
b b
-1
Let(-1,2) S |5 > 2

and (2,-1) ¢ S( % not greater than —2)

So S is not symmetric.
For T if (a, ) € T=ad -tez
S>-*-ddeZ
V-d*ez=(ba)eT

So T is symmetric relation.

Option (4) is correct.
a >0

Ja xdx _16+20\/§
0 Jx+a—-+x 15

J~ax><(x/x+u+x/;)dx:16+20x/§

0 (x+a-x) 15

3
lJ‘a x,/x+(x+x2 dxzw
a0 15

Letl, = [ x/x+adx

3
L= j:xz dx
o
We have I; = Io (x+a—a)Wx+adx
3

= J.(;X(x+oc)5dx —a‘[(?x/x +odx

2 . 3\
—5((x+a)2J —[a3(x+a)2]0

0

2 55, 3 3
= 5{(2&)2 —OLZ]—BOL[(ZOL)Z —(12]

) 5 5 30,05
:g><(2cx)2 ( )2 (2a)2+3a2

5 5 5 5
2 2 51 5 2 o
—200)2 — 262 —2(20)2 + 202
5( a) 5% (a) 3¢
5
_(2a )2[2 1}_(* [2 2}
5 3 5 3
5 5
—(Zcx)z[ 1 } 20(2[_—2}
15 15
5 5
5
2(1) 40?2 4a2
=(2a)2| — |[+—— =" [J2+1
(20) (15) 5~ 15 V2
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1 16+ 2072
I= —[I; +] = —=Y2
a[l 2] 15
s 5
1 4a (J— g 2 |_16+20V2
15
2 2 16+ 2042
= —oa2[242+5]=———
15722 45)= =
>oa=2
Option (3) is correct.
The complex number
-1
z= —
.. T
cos— +1 sin—
3 3
¢"® = cos@+isin®
i-1) i 1
A — 1= L2
iE AlSO,l \/—(\/E zj
e 3
-1
(34
V2 2
3 3 i
:«/E[cos—nﬂ'sin—nj:ﬁe 4
4 4
.3n
- 3n b

22 s 3] :\/Eeluzx/i{cos(igjﬂsin(?;ﬂ

Option (2) is correct.

Given y (3y2— 5x%) dx + 2x (x*- yz) dy=0
Mdx + Ndy =0

M= y(3y2— 5x2), N = 2x (x*- yz)

We check the condition of exactness

M 9y2 517 —a =6x% - Zyz

" ox
oM ON L . . .
—— # —— which is not exact differential equation
oy Ox

y(3y2— 5x%) dx = —2x (X*— yz) dy
L dy _—y(By*~5x%)
Cdx 2x(x® - )

differential equation.

which is homogeneous

Puty =ovx
dy xdx
—~ =4+ —
dx dv

xdv —vx(3vzx2 5x)
dx 2x(x? —v*x?)
-vX (31)2 5) 0(302—5)
T2 21-0%)  21-9%)

xdv _ -30° +50
dx  2(1-v?)
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_ 30° +50-20(1-v%) 3% +50-20+20°
2(1-2?) 2(1-0?)

@_—US+3U v(3— v)
dx  2(1-v%) 2(1-v%)

by separation of variables

jZ(l v)d _J-dx:J- 1-22 o %
X

(3 - v) v(3—02) " 2x
.[ 3(1- v) dx
3°(Bv- v) 2x

Let(30—v)=t

5 (3-30%)do=dt
3(1—v2)dv = dt

il ,JL

.'.%logt:alogxﬂogc
1

log(t)3 =log~/x +logc

2logt =3logx + 6logc

tz = x3 c ¢ = C6
Bv - 113)2 =xc
3 372
)] -
x \x X
[Byx*— ) = x'c Given y(1) =1
@B-1*=c .c=4 atx=1,y=1
Byl— P = 4°
Letx =2

By(2) x 4- 2 =4x (2)°

3y(2) x4 - (y(2))° =V/4x2’

12y 2)- [y @F = 2 x 22 = 2x2* x2 =322
|(y(2)° -12y(2) | = 3242

6. Option (2) is correct.
Given

(\/3x+1+\/3x 1)° +(\Bx+1-/3x— 1)
x”“’ (x+\/x2—l) +(x— \/xz—l)

x{[ H+J3_1f+u3+1—¢a—1}1x3

t — ;
I STy P I S R
xz Xz

{(ﬁmm&-ﬂ }
6
2

1+1)°+(1-1)°

_ @3 (2) @° 363
)°
7. Option (3) is correct.
Given volume of tetrahedron OABC is 144 unit®
n=(2,a,4)

3 =27

Equation of plane is 2x + ay + 4z
=4+ +16=20+0a"

2 2 2
A 20+a 0,0(B 0,20+a ol 0,0’20+a
2 a 4

We have value of tetrahedron
v =144

1(20+a%)°

6 8a

Q0 +a?)’ =22x3.a
1

20 +a* = (4a)3.12

=144 = 2% x 32

0,0,0)
a = 2 satisfies above equation

So,2x+2y+4z=24,x+ty+2z=12
P=(224)
Option (3) is correct.

Pobx+10=x*-6x+9+1=(x-3>+1>1
So x = 3 is the only element in the domain

So, ox® + Px + sin” (xz— 6x + 10)
+ cos™ (xz— 6x + 10) =0

:9a+36+g:0

sin”! (sin 0) - cos ! (cos 0) 20

sin”! (sin 0) — [g —sin7! (sin 6)) >0

2sin”" (sin ) > g = sin"!(sin0) > g

o 0-(3:5)

“-Pp="r-g (1)

and 90.+3 = —— -2)
From (1) and (2)

3n

30— 3B =

a—3p 2 /
P

9a+3p =~ .

8}
a
a
)
a
NI
|3

Option (4) is correct.

M, =40,5d,=0a >0,n, =100
Mp=55,5dg=30-a,ng=n

M, g = 50 variance, g = 350, 11, g = 100 + n
A= {x; ... X300}, B={yq ey}

Xx; = 4000, Zy; = 55n

(x; + y;) = 50 (100 + n)

4000 + 551 = 5000 + 50 n

5n = 1000 = n = 200

Using formula of S.D.



10.

11.

12.

2 _ S )2
100
]/z
30-a) = 55
(30-a)* = 200 ¢ )

sx? = 100 (1600 + o)

sy =200 (55)2 + (30— a))

Z(x +y1
300

sx? + Zy? = ((50)* + 350) x 300

= 160000 + 100> + 200 (55) + 200 (30 — a)*

= (50)* x 300 + 350 X 300

= 1600 + o + 6050 + 2 (30 — a)* = 7500 + 1050

= o + 1800 - 120 o + 20>~ 900 = 0

= 3a% -1200,+900 =0 | If o0 =10

= a? -400.+300=0
= (0 —10) (. —30) =0
=o=10,a=30

Option (4) is correct.
Given f(x) = |x2—x +1] + [¥*—x + 1] x € [-1, 2]
=xX-x+1>0VxeR =~ f(x)=2x-1=0 ..

350 = ) _ (502

vary =100 and varg =400
vary + varg = 500

X =

N | =

.. 2
Minimum value of x”—

3 {3} 3

— | ===

4 4] 4
Option (2) is correct.
Given focus of hyperbola (1+ V2,0) e=+2
We have foci of hyperbola (+ ae, 0)

2ae = 1+/2 -(1-2)=1+/2-1+2=22

1
x + 1 occurs at x = 5 e[-1,2]

Somini f(x)= f(%j =

202 =242 a=1 (1)

where i’ =a* + 1> . 1Q2) =1+ - F=2-1

P=1.b=x1=b=1 -(2)
20 2x1

Length of latus rectum =——= =2
a

1

Option (4) is correct.
a,=3=a;+6d=3 (1)
a.(a + 3d) — is minimum

S,=0 :2[2a1+(n 1)d] =
2a,+ (n-1)d =0 -(2)

a(a + 3d) — is minimum

Let f(d) = (3—6d) (3 - 6d + 3d)
fid) = 3-6d) . (3-6d + 3d) = (3 - 6d) (3 - 3d)
f(d) = 9184 —9d + 18d* = 184>~ 27d + 9
f(d)=36d—27=0 d_g Eputtlngln(])
36

a1+6><§:3 .'.ﬂ1:3—2:;3

4 2 2

—3 3

13.

14.

15.
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1=1—2:4
3

%(n—l):fi Sn- ..n=5and5! =120
So, Tp(n+2)

-3 3_.3 51 _48
A5,y =35 =—+(34)x—=——+— =24
5x7 =35 =~ (34)x RN
So,5!-4x24=120-96 =24
Option (4) is correct.

2 10 8

Given, (aBy)|9 3 8|=(0,0,0)

8 4 8

20+9B+8y=0 (1)
100 + 3B +4y =0 (2)
8a+ 83 +8 =0 .(3)
Given equation of plane

2x+4y +3z=5 ..(4)
We use cross multiplication method (1) and (2)
200+ 9B+ 8 =0

100 + 38 +4y =0

a B+
36-24 8-80 6-90
a_B_ v SEBo g Gsay
12 -72 -84 1 6 -7

o=k P=6k y=-7k whichlies an the plane
2k +4 x 6k-7 x3k=5

2k + 24k-21k=5 ..5k=5
Hencea =1, =6,y =-7

Then the valueof 6o + P+ 7y =6 +9 X 6-7 X 7
=6+54-49=60-49 =11

Option (3) is correct.

Given a—z+2]+3k

b—z—]+2kandc—51

k=1

3}'+3]€
7 is a vector such that
Fxb=c¢xband7i=0
Fxb—txb=0 = (F-¢)xb=0
b+C=(+5)i —(L+3)]j+ (2L +3)k

S

=\
and 74i=0

IA+5-21 +3)+3Q21 +3)=0
5X+8=0:>k:_—:

o)

F—

T 2]

=25 xi((17)2 +(=7)% +1)=339
25

Option (4) is correct.

Given equation of plane

P=8x+ay+oa,z +12=0

Which is parallel to the line

L x+2 y-3 z+4
T2 3 5
i i -12
Given y-intercept = o Loy =-12
1

and 7=(8,04, 0y)
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16.

17.

18.

1 =(2,3,5) (dr.s)

nl =0 (" Plane P and line L are parallel)
16 + 30y + 50, =0 (1)
Puto; =-12

16 -12 X 3 + ba, = 0 = 5a, = 20

=a,=4

Equation of plane P:

8x-12y +4z+12=0 (2)
=>2x-3y+z+3=0

(-2, 3, —4) is a point lie on the line.

1 Distance between the point (-2, 3, 4) and the

plane P is
|4-9-4+3] |_

d= 222:|14=|:14=:\/ﬁ
V22432412 T a1

Option (1) is correct.
LetA(4,1,-3)and B (2,4, 3)

ii=AB=(-2,3,6)

Plane P is

2x-1)+3y+1)+6(z+5) =0
=-2x+2+3y+3+62+30=0
=>-2x+3y+6z+35=0

=2x-3y -6z =35 (1)
Distance of plane from the point (3, -2, 2) is
_|6+6-12-35| 35

V22432462 7

Option (4) is correct.

5

The number of values of r € {p, q, ~p, ~q} for which

((prg)=(rvg)r=((pAr)=(9)Iis a tautology is
[(prg)=FVvIalpar)=q]

We have

p—=>9=~pvqg

De Morgan's law

by ~(pnrg)=~pv~q

prg)=(vy)
=>~@prqv(rvg=~pv~gvrvg—> tautology

()

(pAr)=4q

~@PAr)vg=>~pv~rvyg .(2)
Ifr=p ~pv~pvg— Nottautology

Ifr=~p ~pvpvg — tautology

Ifr=gq ~pv gvq— tautology

Ifr=~3 ~pvzgvg— Nota tautology

Two values.

Option (4) is correct.

Given equation of circle.

20+ 27— (1 +a)x—(1-a)y =0 (1)
:xz+y27(l+a)x7(1—a)y 0
2 2

Wehavex (x—x) +y (y-y;) =0

_1+a _(d-a))_
:x[x > j+y(y > j—O

Y-y =mx—-x) (2)

1+a 1-a
(xlfyl): 2 4 2

19.

20.

andx+y=0
—X -l = mx—mx;
_mx1 -y andy:yl_mxl
1+m 1+m
Y h_(yl—mxlj
2 Y A2 Utem )_ 1
M_, m ﬁ_(mxl—ylj m
2 2 1+m

(I+m)yy —2yp +2mxy ;1

I+m)xy —2mx;+2y; m
_my1+20)-y; -1

-mxy+x1+2y; m
:mz(y1+2x1)—my1=mxl—xl—Zyl
3m2(y1+2x1)—(y1+x1)m+x1+2y1:O
>0

(y; + x;)° =4 (yy + 2x)) (%, + 2y;) > 0 (= b*—4ac > 0)

x_1+a _1—1/1‘x+ -1
1775~ Y1 N Ul
+2x —1;a+1+a—§+g—ﬂ
nren=— 2 2 2
1+a 3 a 3-a
X2y =——+1-a="-—="""
v =T 2 2 2

3-a\(3+a
-4 3573570
1-9-a)>0 ~.a*-8>0
s a*> 8 (8, )
Option (1) is correct.
Given ()= (it 3010
Vg = [ (av2sint-3¢'(t))dt

n/4

Diff. w.rt. x
1

oW+ ¢(x)%x5_1 =442 sinx - 3¢/(x)
L
2Jx
, 1 _ 4/2sinx
¢(x)+2\/;(\/;+3)¢(x)— 13

4\/§Xi

——2 [+4(5)-9

—+3
4

= (x +3)¢/(x) +——d(x) = 442 sin x

=

Put x=— ¢'[Ej+o:
TRV

¢,(n]_ 4x2 8
4) Jn+6 Jn+6
Option (4) is correct.
f:R>(2,6)>R
be real valued function
2
x“+2x+1
= f(x)= —
y=10) x? —8x+12
y(*—8x +12) = ¥* + 2x + 1
=xy-8xy+ 12y =x"+2x + 1 <. (b= 4ac > 0)
=>x@y-1)-By+2)x+12y-1=0 D=0
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=8y +2"-4x (y-1) x (12y-1) 20 0124 =4 =24
=16y* + 8y + 1 - (12y°~ 13y + 1) >0 41
2 1114 = — =4
=4y "+ 21y=>0 3!
!
21 0 2 2 3 = 4 =12
=4y y+Z >0 2!
!
21 1123 =2 _p
>ye —OO,T:|U[O,OO) 2!
!
1 2 2 2 = % =4
Section B :
Total - 80
. Correct answer is [204]. Ay tapt+ay +ay=11
=[a.l a i i !
LetA = [ay], ;€ 2z [04] 1<i,j<2 03 4 4 = 4! 12
a;=10,1,2,3,4} o
4!
a1 a 1 2 4 4 = — =12
A= { 11 12} X
a1 A4 41
ap +aptay +ap="P 1334 = 5 =12
where P is a prime number 4.!
A+x+2+2+2Y 2234 = 31 =12
= (1-2) - 2333 = 2 4
(1-4x° + 6x"— 4 + %) (1 + *Cpx + 5C0® + °C° 3!
+7Cx + ..} Total — 52
6 6x5x%x4 Total matrix = 20 + 52 + 80 + 52 = 204
for3,7C; = 6 20 22. Correct answer is [5].
Given |A| =2 ) w“
for 5, (—4) + °C5 = —4 + 56 = 52 |Adj 2 Adj2A7)| =2
We have

for 7, (—4) °C, + '°C, = —40 + 120 = 80

for 11, Cy, + (—4) °Cy + 6 (*C;) = 364 - 336 + 24 = 52
Total number of matrix = 204

A+ ap+ay+ap,=3

|2 Adj A7 | = 2%
2" |Adj AT | = 2%
Zn x (Zn—l)n |Ad] (A—l) | n-1 — 284

Al 1 -1 n-1
0003 =— =4 anzn(n_l)x(f) =284
3! 2
41 3
0021-= 5 =12 (2n+nz—n+(1—n))n :284
|
0111 = 4—' =4 5 1
3! (2” —n+1) o84
Total — 20
Ay + agy + A3 + Ay = 5 (P-n+1)(n-1)=84=n=5
41 n=>5
0014 = 21 =12 23. Correct angswer is [98].
4! >
00 2 3 = o =12 x2 4
4|' 2«
0113 = — =12
2! 91
4! > r
0122 = = =12 x2 -4
21 Tr+1:9CV 3 [lj
x
4!
1112 = — =4
3! 9-r 45-5r
9 1 ; ~Ir
Total — 52 = Cr[*j (-4)'x 2
aptap+ay+a,y=7 2
41 for Constgant
. -1
0034 =5 =12 | v -
!
0133 =2 _p =°C, 277 2% (-1) = -84

2!



Solved Paper 31° Jan. 2023 (Shift-2) Mathematics

24.

25.

=°C, 2" (1) =84=>r=3

45-5r 45-15
2

So, ——-Ir=0=> 3l=0
2

15-31=0=1=5
For coefficient of x s

B 5 s

=45-5r-10r=-30=>75=15r =>r=>5

For coefficient of x " is CS( ) ( 4)

:9x8><7x6xix210><(_1)
4x3x2x1 24
=9 x2x7x2°x (-1) =27 (-63) = 2°B
a=7p=-63
= |al-B| = |7 x5+63] = |35+ 63| =98

Correct answer is [146].

Tangent at P (b, ¢)
yz = 2ax
M) /

Area = ‘7x2b 27ba
2 c

=16

2 2
2% _qe U0 _g
C C

~+ P(b, ¢) lies on y* = 2ax 2= 2ab

4 2 4 2
ba” oy 07 4
C2 2ab

128
b3
acan be 128,16,2 Then S = {2, 16, 128}
YaeSa=146
Correct answer is [125].
Given bounded region
|2x-1|<y< | ¥*-x|,0<x<1

Pa=128 =a=

Y

I-2r=y y=2c-1

yx-x
(1,0

x—x>=1-2x
X -3x4+1=0
3+9-4 3+.5
2 2

26.

x:?)_\/g ame<x<1
2 2
1
Area = 2_[ (x x) (1-2x)]dx
1 2
2 —
=2 \/—[3x x% —1]dx
2
1
3x2 A8 2
2 03 35
2
for xz% x?=3x-1

X=3"-x=3Bx-1)-x=8x-3

32 1 x:§(3x—1)—1(8x—3)—x
27 3 2 3
_9x-3

(8x-3)

2 3
27x-9-(16x-6)
R
_11x-3 _bx-3
T 6 T 6

for x=1
2

)

6 12

| 2-9+5V5 | _5V5-11
- 12 6

— (6A + 11)> = (5v5)* =125

Correct answer is [5040].
The coefficient of x °in the expansion of

(4x+5j"
5  2x2
Tr+1 = nCr_P’Frqr 9
~ 4 Y75 Y
T, ="C@)""q =°C, (ng (?)

4 o 9—r 5 " -2r
=c(5) @3]

4 9—r 5\ 931
-cf3) (3o



27.

28.

For coefficient of term x ®let 9 — 3r = -6
3r=15,r=5

o2

_9><8><7><6><5!X(4)4Xi
© 5Ix4x3x2 5% 25

9x8x7x6  4'x5 _ 9x8xTx4x4x4x5
4%x6 2x2x2%x2x2 2x2x2%x2x2
=9 X8 x7x10=72x70=>5040

Correct answer is [10].

Given [x-y| <a—>-a<x-yandx-y<a

x,y €[0, 60]

y y=x+a
(0, 60) /’
(60\-4, 60) |(60, 60)
(0, a)
(60, 60, —a)
©,0) / @9 |(60,0)
x =60
P(A) = Shaded Area
" Total Area
=(60)2 —[%(60—,1)2 +%><(60 —11)2}
(60)*
_ (60)* — (60— a)*
(60)*
p(ay = O -0 (9 ~of _ 1112004’
(60) 36 3600

=1100 = 120a - a”

= a*-120a + 1100 = 0
=4~ 1102 -10a + 1100 = 0
= (a-10) (a-110) = 0

=a=10
Correct answer is [45].
2n+lp  :2n-1p =11:21

(* fora = 110, P(A) = 1)

| 2n+1
[ 2n+1-n+1 11
[22-1 21
| 2n-1-n

Qn+1x n-1_11
[n+2  |2n-1 21
(n+1)2n2n-1x|n-1 11
(n+2)(n+nn-1x[2n-1 21
=20@n+1)x21=11(n+1)(n +2)
=422n +1) =11 (" + 3n + 2)
= 84n + 42 = 11n* + 33n + 22
=11n*-51n-20=0=>n=>5
Thenn®+n+15=25+5+ 15 =45

29.

30.

JEE (MAIN) Solved Papers [\l .y (et

Correct answer is [3].

Given |d|=+/31
-1
bl=51¢]=2

2(dxb) =3(¢ x i) =-3(G x¢)
= dx2b+ix3t=0
= ix(2b+36)=0 =i = A(2b +3¢)

|7 P=22|(2b +3¢) 2 (-.-E.a:lxzx(‘ljz‘lj
2 2
31:x2[4|5|2+9|e|+125.5}
22 4xtioxaraxt
4 2

=31 =2%[1 +36-6] = 31 = 31)°
S>A=1=h==1

- i@ =%(2b +3¢) 2 Q)
Now, 2|ZZ><E|=3|ZZ><E|:>§|ﬁ><5|=|iix6|

i =+(2b +3¢)

ixb=43(Cxb) bxb=0
ix¢=%2(bx7) cxc=0

=|ixc|=+3
We have (ﬁ.5)2+|ﬁ><l;|2:|ﬁ|2|l;|2:31><i
27 31

:(a.E)%Z ” (@b =1

N (a x Ejz _3_,
a.b 1
Correct answer is [6952].
12-23%+35°-4.7*+ 5.9°— ... + 15.29*
S =1529"-1427*+ ... + 3.5°-2.3* + 1*
(m+1)Q2n+1)°-n@n-1)>
=n@’+4an+ 1) +4”+4n+1-n@n’—4n+1)
=12n*+4n + 1
S= 2(;2;12 +4n+ 1) forn=24,6,810,12,14] + 1

S, = 2 12(2k)? + 4(2k) +1

k=1
7 7 7 7
= [48k% + 8k +1] =48 k* +8) k+ D1
pc} k=1 k=1 k=1
_ 48x7;<8x15+8(7)(8)+7:6951

S =6951 + 1 = 6952
aa



