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SECTION - 1 (MAXIMUM MARKS: 12)

. This section contains FOUR (04) question stems.
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct

answer.
. For each question, choose the option corresponding to the correct answer.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 ONLY the correct option is chosen;
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered);
Negative Marks : =1 Inall other cases.
1. Considering only the principal values of the inverse trigonometric functions, the value of
. (3 4 2
tan(sm : [gJ —2cos” (ﬁn i
@) o B) o, © - ®) =
24 24 24 24
Ans. B

Sol. tan(sin_l GJ ~2cos! (%B

sin® =— COS% = %
tan® = — tan i = l
2 2
2 tan%
tan ¢ =

1—tan? 9

2
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tan (¢ —0)

tanO—tan ¢
1+tan6tan ¢

1—=
4

tan¢ =

tan¢ =

2. Let S={(x,y)eRxR:xZO,yZO,y2 <4x,y’ <12-2x and 3y ++/8x s5\/§}Iftheareaoftheregions

is o/2 - then oviseqaul to :

A H 1_7 C H 1_7
*) 3 ; © 5 D) 5
Ans. B
Sol.  3y+8x=58
¢2%)
~ A
0(0,0) B(2,0)C(5, (6,0)
/
v =12-2x v =4x
4x=12-2x=>6x=12=>x=2
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Xx=2=y'=8= y=1422

line 3y +/8x = 5+/8 passes through A(2, 22 ) & C(5,0)

Required area = Area of OAB + Area of AABC

=£2&dx+%(5—2)(2ﬁ)

=i[ ;] +342

3 0
NGRS
17 \/—
LN
3
2
3. Letk e R.If liI(l)’l (sin(sinkx)+ COSX + x); =¢%, then the value ofk is :
A1 B) 2 ©3 D) 4

Ans. B

Sol. lim (sin (sinkx)+cosx + X); =eb

x—0"

lim 2

ex~>0+

{sin(sin kx)+cos x+x—l}
X _ e6

sin (sinkx)+cosx +x -1 _

1m
x—0" X

3

i cos(sinkx )-cos(kx )k —sinx +1 _

x—0" 1

k+1=3=k=2
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R AR
4. Letf: R — Rbea function defined by f(x) = x s (Fj » ifx#0, . Then which of the following statements
0, ifx=0

isTRUE?

1
(A) f(x)=0has infinitely many solutions in the interval [W , 00)

1
(B) (x)=0has no solutions in the interval {— , 00)
T

1
(C) The set of solutions of f{(x) = 0 in the interval (0, o7 j is finite

1 1
(D) f(x) =0 has more than 25 solutions in the interval (n—z , ;)

Ans. D
Sol. forx>0

fx)=0= x? sin (xizj =0

= —=nn
X

1

> X=t—

n

f(x) =0 has more than 25 solutions

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 5




> M ATRIX Question Paper With Text Solution (Mathematics)
f; JEE Adv. May 2024 | 26 May Paper-2

SECTION - 2 (MAXIMUM MARKS: 12)
This section contains THREE (03) question stems.
Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is (are) correct answer(s).
For each question, choose the option(s) corresponding to (all) the correct answer(s).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks :+4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of
which are correct;

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is
acorrect option;

Zero Marks : 0 If unanswered;

Negative Marks :—2 In all other cases.

For example, ina question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers,
then

choosing ONLY (A), (B) and (D) will get +4 marks;

choosing ONLY (A) and (B) will get +2 marks;

choosing ONLY (A) and (D) will get +2marks;

choosing ONLY (B) and (D) will get +2 marks;

choosing ONLY (A) will get +1 mark;

choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;

choosing no option(s) (i.e. the question is unanswered) will get 0 marks and choosing any other option(s) will

get -2 marks.

sin(x2 )(loge x)a sin(lz)
5. Let S be the set of all (o, B) € R x R such that lim X/ =0. Then which of the

X x*P (loge 1+ x))B

following is (are) correct?
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Ans.

Sol.

Ans.

(A) (-1,3) € S B) -1,1) € S (C) (1,-1) € S D) (1,-2) € S
BC

" sin(x” )(n(x))" sin(xl—z) B}

X% x*P (En(1+x))B

N sin(x2) n (x)" (Xlzj .

xo® o (ﬁn (1 + X))B

sin(xz)(ﬁnx)a 0
x>0 yof+2 (ﬁn(l + X))B -
=Sap+2>0 or o +2=0&B>a
off > -2 af==2&B>a
(A)ap=-3 Incorrect
B)oap =-1 Correct
C)ap=-1 Correct
D)oap=-22buta>p Incorrect

. . . . -2 -4 z-6
A straight line drawn from the point P(1, 3, 2), parallel to the line X " =Y 5 =2

L, :x—y+3z=6at the point Q. Another straight line which passes through Q and is perpendicular to the plane
L, intersects the plane L, : 2x —y + z=—4 at the point R. Then which of the following statements is (are)
TRUE?

, intersects the plane

(A) The length of the line segment PQ is v/6
(B) The coordinates of R are (1, 6, 3)

414 5
(C) The centroid of the triangle PQR is (— ~ —J

37373
(D) The perimeter of the triangle PQRis \/2 +/6 ++/11

AC
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Sol.

Ans.

P(1,3,2)

r=(13,2)+1(L2.1)

Line intersects plane L, at Q
LetQ(1+A,3+2A,2+2)
(I1+AM)-B+20)+3Q2+A)=6
=>Ar=1

= Q(2,5.3)

equations of line through Q
r=(2,53)+p(1,-1.3)

LetRC+p,5—p,3+3w
R willlieonplane L,

22+ - (5—p)+3+3u=-4

=1'"% —1
= R(1,6,0)
(A) PQ=+/6
(B)R(1,6,0)
414 5
(C) Centroid opf APQR = (E’?’EJ

(D) Perimeter of APQR = /6 + /11 ++/13

LetA ,B,, C, be three points in the xy-plane. Suppose that the lines A C, and B,C, are tangents to the curve
y*=8xatA and B, respectively. IfO=(0,0) and C, = (-4, 0), then which of the following statements is (are)
TRUE?:

(A) The length of the line segment OA, is 4./3

(B) The length of the line segment A B, is 16
(C) The orthocenter of the triangle A, B,C, is (0, 0)
(D) The orthocenter of the triangle A B,C, is (1, 0)

AC
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Sol.

%A/m)

B (&

C
(4.0

tangent

ty =x + at?

ty =x + 2¢?
(-4.0) lies on it.
O=-4+2t

=>0=2 5t=+2

A, (at}.2at,) = A, (4,442)
B, (at}, 2at, )= B, (4,-4+2
(A) OA, =43

(B) AB, =82
(C) Orthocenter.
equation of altitude through A

y—4\/§=\/§(x—4)

=>y= 4\/§x
equation of altitude through C y=0
= orthocenter = (0,0)
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Ans.

Sol.

SECTION - 3 (MAXIMUM MARKS: 24)
This section contains SIX (06) question stems.
The answer to each question isa NON-NEGATIVE INTEGER.
For each question, enter the correct integer corresponding to the answer using the mouse and the onscreen
virtual numeric keypad in the place designated to enter the answer.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If ONLY the correct integer is entered;

Zero Marks : 0 Inall other cases.

Letf: R — R bea fuction such that f(x +y) =1(x) + f(y) forall x,y € R,and g : R — (0, ) be a function such

_ -1
that g(x +y) = g(x) g(y) for all x, y € R. If f(;):lZ and g(—j=2, then the value of

3
(f (%) +g(-2)— 8] 2(0) is

51

f:R >R

fix+y)=1(x)+f(y) forallx,y e R
= f(x)=ax

Now f(?) =12

a=-20
s f(x)=-20x

Again, g (x +y)=g(x). g(y) X,y € R.
= f(x)=k*

-1
Now g(?j =2

2=k?
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Ans.

Sol.

. (1Y
s g(X)—(g)

Now, [f Gj +g(=2)— 8) 2(0)

=>[-5+64-8].1 =64-13 =51

A bag contains N balls out of which 3 balls are white, 6 balls are green, and the remaining balls are blue.
Assume that the balls are identical otherwise. Three balls are drawn randomly one after the other without
replacement. Fori=1,2, 3,let W, G, and B, denote the events that the ball drawn in the i draw is a white

ball, green ball, and blue ball, respectively. If the probability P (W1 NG, NB, ) = % and the conditional

probability P (B LW, NG, ) = %, then N equals

11

3-oW

6—>G

Let total balls be N

So remaining balls will be N—9

N-9 — Blue

Now. P(W, NG, NB,)= 5%

3 6 N-9 2
—X X =—

N N-1"N-2 5N

18 N-9_2
N-1"N-2 5
45 N-9=N-1) N-2)
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45N — (45 x9)=N?-3N +2

N2—48N +407=0

(N—-11) N=-37)=0
= N -11 or N =37 (A)
Againp| B |_2
WG, 9
N-9 2
N-2 9
ON-81=2N-4
TN =177
=N=11 (B)

from Aand B

. sinx (X +2024x+2025) 2 (x™* +2024x +2025)
10.  Letthe functionf:R — Rbedefined by f(x) =— 5 +— -
e” (x —X+3) e” (x —X+3)

Then the number of solutions of f(x) =0 in R is

Ans. 1

Sol.  f(x)= X (x** +2024x +2025) L2 (7 +2024x +2025)
e™ (X2 —x+3) e™ (Xz _X+3)

sinx (X +2024x +2025)
= = (Xz_x+3) [sinx +2]=0

€

Nowsinx+2=0

sinx =—2 (No sol.)

So we need to solve

X202 +2024x +2025=0

Let g(x) = x%% +2024x + 2025

Differentiate
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2023x2922 + 2024 (Always positive)

So It cuts x -axis only once.

So exactly 1 solution.

11. Let 13=2i+j+3f< and Elzi_j+f<. If for some real numbers o, B, and y, we have
151 +10]+ 6k = (2P +d) + B(p - 24) + y(pxq) thenthe valueof yis__ .

Ans. 2

Sol.  p=2i+j+3k
61=i—j+f<d
151 +10j+ 6k = au(2p +G) + B(P - 24) + V(P x )

Take dot with pxq

(15i+1oj+6f< (Pxd)=o(2p+3)-(p>q)+B(P—24d)-(p*q) +(pxq)-(Pxq)

=0+0+y[pxq[
T
Now, pxq=[2 1 3
1 -1 1

=i(4)-j(-1)+k(-3)
=4i+j-3k

1PxGl=V16+1+9

= 26
(15i+1oj+612)(4i+j—312)=y26

60+410-18
26 !

y=2
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12.  Anormal with slope % is drawn from the point (0, —o) to the parabola x*> =—4ay, where a> 0. Let L be the
line passing through (0, —or) and parallel to the directrix of the parabola. Suppose that L intersects the parabola
at two points A and B. Let r denote the length of the latus rectum and s denote the square of the length of the
line segment AB. Ifr:s=1: 16, then the value of 24 ais

Ans. 12

Sol. x*=-4ay(a>0)

A
r=4a
S = |ABP X /> X-axis
r 1 m=_L
s 16 2at, —at} V4
= l6r=s <A/' (0, - B\ L
Now x? =—4ay v
2x =—4a dy
dx
dyj__x
dx 2a
(2at, —at?)
2a
=t
tangent |
1
Normal - ¥
1 1
: L=t = \/g
Given: t J6
Equation of Normal
(y +at’ ) = L(x —2at)
J6
1
(y + 63) = %(X - 2\/63)
y\/g+6\/€a =x-26a
X— y\/g =8./6a
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Cuts y-axis at (0, — o)

0+ oc\/g = 8\/ga

o=238a

Now equationof L=>y=-a
y=-8a

For coordinates of A & B

x? = (4a) (8a)

x?=32a’

A(—4J§a,—8a)&B(4J§a,—8a)

s=|AB|=8\/§a

s=| AB[=128
Now, 16.4a = 128a?

a=—
2

s 24a= 24 % 1
2
=12
13. Let the functionf: [1, o) — R be defined by

(-1)™'2, ift=2n-1neN

£(t) = - _ _
(t) (2n+1 t)f(zn_l)+Wf(2n+]), l'f2n—1<t<21’1+1,1’1€N

Define g(x)= le f(t)dt,x e (1,0). Let o denote the number of solutions of the equation g(x) = 0 in the

interval (1, 8] and B = lim &Xi . Then the value of o + 3 is equal to

x—>l+ X —

Ans. 5

Sol. Ift=2n-1,neN
fit)y=(1)~".2
=1(1)=2,f3)=-2,f(15)=2,(7) =-2,1(9) =2, eeerveeerereren.
Ifte(2n—1,2n+1)

f(t)=@f(2n—l)+(t_(2+l))f(2n+l)

Nown=1
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1<t<3

=00+ ()

=3 -t—-t+1
=4-2t
nown=2

3<t<5

5—-
£y = )< 2>+(t23j(2)
— Stttt-3
=-8+2t
n=3

S<t<7

f(t) = ( . j(2y+(t25j( -2)

=7—-t—t+5
= 12t-2t
n=4

7<t<9

RGN

=t—-9+t-7

=2t-16

Plot f(x)

No. of solution of g(x) =3 =«

p = 1im &%)

x> x —1

1 \7/ 9

\S)
é
Nhasana
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14.

Ans.

= lim g'(x)
=>fx)=>f(1")=2
o+ P

=3+2

=5

SECTION - 4 (MAXIMUM MARKS: 12)
This section contains TWO (02) paragraphs.
Based on each paragraph, there are TWO (02) questions.
The answer to each question isa NUMERICAL VALUE.
For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual
numeric keypad in the place designated to enter the answer.
If the numerical value has more than two decimal places, truncate/round-off the value to TWO decimal

places.

Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered in the designated place;

Zero Marks : 0 Inall other cases.

PARAGRAPH "I"

Paragraph for Q. No 14 to 15
LetS={1,2,3,4,5,6} and X be the set of all relations R from S to S that satisfy both the following properties

L R has exactly 6 elements.

ii. For each (a, b) € R, we have a—b| > 2.

Let Y= {R € X: The range of R has exactly one element } and
7 ={R e X:Risafunction from S to S}.

Let n(A) denote the number of elements in a set A.

(There are two questions based on PARAGRAPH "I")

If n(X)="C,, then the value of mis
20
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15.  Ifthe value of n(Y) +n(Z)is k?, then [k is

Ans. 36
Sol.  All possible ordered pair (a, b) s.t. [a—b|>2
(1,3) 2,4 G, 1) & 1) (5,1) (6,1)
(1,4) (2.5 (3.5 “4.2) (5,2) (6,2)
(1,5) (2,6) (3,6) (4,6) (5.3) (6,3)
(1,6) (6,4)
14, n(X)="C,=>m=20
15. n(Y)=0 as maximum 4 ordered pairs are possible having same image
n(Z)=4x3x3x3x3x4=1296
n(Y) +n(Z)=1296 = (36)
= k| =36

PARAGRAPH "I1"
Paragraph for Q. No 16 to 17

T

n
Let f: [O,E} — [0.1] be the function defined by f(x) = sin?x and let & [09 2} —[0,0) pe the function

defined by g(x) = L | X

(There are two questions based on PARAGRAPH "I1")

16.  The value of 2]05 f(x)g(x)dx — J? g(x)dx is

Ans. 0
g X
Sol. Let II=2ISin2x,/7—x2dX (1)
0
King
3 2 X 2
I, =2[cos’x — X )
0
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17.

Ans.

Sol.

(H+@®)

Ans.=Il—I2
=0

16 ¢
The value of — .[02 fg(x)dxis
o

0.25

3
Izéj‘sinzx‘fﬁ—xzdx
Ty 2

Apply king property

)

I C))
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~a

Il
RS

-
ﬁ

L

[\ )

+
B1A.

Q.

b|
INNE R
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