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MATHEMATICS

SECTION 1 (Maximum Marks. 12)
This section contains FOUR (04) questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four optionsis 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 1f ONLY the correct option is chosen,
Zero Marks : 0 If none of the optionsis chosen (i.e. the question is unanswered);
Negative Marks : —1 In al other cases.

Ans.

Sol.

Ans.

Consdering only the principal values of the inverse trigonometric functions, the value of

tan Lsi n?t (g} —2cost (%n is
7 -7 -5 5
A) = ® - (©) 5, (D) -,

(B)

o o 3]
o o) 4

Ul w

3_4
tan | tan™ 43 34 :_—7
1+Zx— 24

Let S:{(x,y)eRxR:xzo,yzo,yz£4x,y2312—2x and3y+@x£5\/§}. If the area of the
region Sis o2, then o iIsequal to
17 17 17 17
A) — B) — C) — D) —
(A) > (B) 3 ©) 2 (D) 5

(B)
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Sal.
(5,0
2 1 8 17
Area= = (2& @+ .@ (zﬁ) :gﬁ + 32 :?ﬁ = a2
17
= o= —
3
2
3. Let keR.If Iiry (sin(sinkx)+cosx+x)x =€’ thenthevalue of kis
(A)1 (B) 2 )3 (D) 4
Ans. (B)
2
Sol. lim (sin(sin kx)+cosx+x);

x—0"

lim sin(sin kx)+cosx+x—1X2

= e~ y (1* form)

X
o . [1—?+x—1]
Jim sm(_smkx)xsmkxXkJr
sinkx kx

=)
k+1=3=>k=2

lim (k+1)2
= e><—>()4r = eG

4. Letf: R — R beafunction defined by
x’sin| = |, ifx#0,
f(x)= x?
0, ifx=0
Then which of the following statementsis TRUE?

(A) f(x) = 0 hasinfinitely many solutionsin the interval Lo%ooj :

(B) f(x) = 0 has no solutions in the interval FOOJ
T

(C) The set of solutions of f(x) = 0in the interval (Oﬁj isfinite.

2

(D) f(x) = 0 has more then 25 solutions in the interva (LEJ :
T T

Ans. (D)




?elrable

INSTITUTE —
Unleashing Potential

JEE (ADVANCED) May 2024 Date-26/05/2024 (Paper-2)

Sol.  f(x)=x’sin (lzj: 0
X

. s .
sin|— | =sinzn
X

i =n ne |Jr
XZ
(A) xe (10%, 00) % e (0,10%)
iz e (0, 10%) — finite solutions
X
1
(B) ; € (0’ TC)
1 2
2z (0, n) — 9 solutions
(C) % e (10", o0) — infinite solutions
(D) % e (m, 7
x_12 e (2, ) - (9.8, 96.1) approx

more than 25 solutions

SECTION 2 (Maximum Marks. 12)
This section contains THREE (03) questions.
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 (al) the correct answer(s).
Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (al) thecorrect option(s) is(are) chosen;

Partial Marks : +3 If all thefour 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 isacorrect option;

ZeroMarks @ 0 If noneof the optionsis chosen (i.e. the question is unanswered);

Negative Marks: -2 Inal other cases.

For example, in a 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 +2 marks;
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 (i.e. the question is unanswered) will get 0 marks; and
choosing any other combination of option(s) will get —2 marks.
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Let Sbethe set of dl (a,f) e RxR such that
. a . (1
sin(x? =
(x )(Iogex) sm(XZJ
im ;
=2 x¥(log, (1+x))
Then which of the following is (are) correct?

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

sin(x*)(/nx)* sin(lzj
lim X

X—>0

X2 (/n1+x))* (12)
X

<2 a-p B
lim sin(x )(ér;x) /nx -0
op+ /n(L+x)
asx—oo,tendstol

(¢ nx)(’“B

XOL[3+2

- limit=0if ap +2>0

X—>00 X

Now, if ap +2> O, —>0

X-2 y-4 z-6
xS -
theplane L : x —y + 3z = 6 at 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 statementsis (are) TRUE?
(A) The length of the line segment PQ is J6
(B) The coordinates of R are (1, 6, 3)

A straight line drawn from the point P(1,3,2), pardlel to the line , intersects

(C) The centroid of the triangle PQR is [21_343

(D) The perimeter of the triangle PQR is V2 +4/6 +4/11
(AC)

Line passing through 'P' is (Xl_l) = y;3 = 212 =1

CiA+1L, 20+3,1+2)

putCiinL>A+1)—-(2A+3)+3A+2)=6

= A=1=Q(2 5,3

(x-2) _ (y-5) _ (-3 _,
1

Also, linethrough Q is
ghQ ) 3

Co(k+2,5-k, 3k +3)

putinL, > k=-1=R(Z, 6, 0)

Let A1,B1, C; be three points in the xy-plane. Suppose that the lines A;C; and B1C; are tangents to
the curve y* = 8x at A; and By, respectively . if O=(0,0) and C; = (-4,0), then which of the
following statementsis (are) TRUE?
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(A) Thelength of the line segment OA; is 43
(B) Thelength of the line segment A1B; is 16

(C) The orthocentre of the triangle A1B1C; is(0,0)
(D) The orthocentre of the triangle A1B1C; is(1,0)

Ans. (AC)
Sol. ty=x+a’? > (4, 0=0=Ad+22=t=+2
P(at?, 2at) = P(2t?, 4t)
A1 (4,44/2), By (4,—4~/2), Ci(—4, 0), O(0, 0)
(A)  OA;=43
(B) AB1=8V2
(C) Attitudetrough A1 is 2 x +y = 0= orthocentreis (0, 0)
SECTION 3 (Maximum Marks. 24)
° This section contains SIX (06) questions.
° 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 1f ONLY the correct integer is entered,
Zero Marks : 0 Inall other cases.
8. Letf: R — R beafunction suchthat f(x +y) =f(x) + f(y) foral x,y € R and
g: R — (0, o) beafunction suchthat g(x +y) =g(x) g(y) foral x,y e R.If f(_—;lez and
-1 1 :
g(?jzz then the value of [f (ZJ+9(—2)—SJ g(0) is .
Ans. (51)
Sol. f(0)=0
(2:2)-(3) (2)1[2)-
5 5 5 5 5
f(2x) = 2f(x)

f(3x) = f(2x) + f(x) = 3(X)
f(4x) = 4f(x)
f(5x) = 5f(x)
f(nx) = nf(x)

x=> n=5 (3)=5f (§j =60
5 5

n=1x=1 f(3)=3f(1)=-60= f(1) =20
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n:4,x:1 f(1) = 4f 1 = 20=4f 1 :>f1 =5
4 4 4 4

g(x +y) =9(x) a(y)
9(0) = g?(0) = g(0) = 1
g(nx) = g'(x)

n:6,x:—§ 92 =¢ (—1) = (2°=64

3
1
[f (Zj +0(-2) - 8} 9(0)

(-56+64-8)x1=51

9. 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. For i = 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(WlﬂGzﬂBg)zsiN and the conditional ~ probability P(Ba|WlﬂGz):§, then N

equals :
Ans. (11)

2
Sol. PWinG,nB3)=—
(W1 2 3) 5N

3.6 N=9_ 2 N-11ors7
N N-1 N—-2 5N

P(B,nW,nG,) _ 2

Also
P(W, nG,) g
2
5 :z =
= —i 5 3 = N =11
N N-1

10. Let thefunctionf: R — R be defined by
snx (X% +2024x+2025) 5 (x*™+2024x+2025)

fx)= e~ (xz—x+3) +§ (xz—x+3)

Then the number of solutionsof f(x) =0in Ris

Ans. (1)

Sol.  f(x) =0= x*% +2024x + 2025 =0
AsLHS s gtrictly increasing, number of solutionsis'1'
(shx+2#0ifx e R)

11. Let ;3:2]+]+3IA< and q:?—]+f<. If for some real numbers o, 3, and y, we have
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15i +10] + 6k = o (2p+§)+B(P—2§)+v(Pxq), then the value of v is
Ans. (2
Sol. P =2i+j+3k
g=i

jek

A

i j k
Px§=2 1 3 =i(@+3)-j(2-3)+ k(=2 -1)=4i+j-3k
1 1

-1
Given equation 15i +10j+6k = a(2p+0) + P(F—20) + v(Pxd)
(4i+j-3K) . (151 +10j+6K) = v|pxd [
60+10-18=y(16+1+9)
52 = y(26)
y=2
12. A normal with slope 1 is drawn from the point (0,—c.) to the parabola x? = —4ay, where a> 0.

J6

Let L bethline passing through (0, —o.) 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 fo the line segment AB. IF r : s=1: 16, then the value of 24ais

Ans. (12)
1
Sol. my=-—+—=
N
Bf-----=--
Q
x? = —day
2x = ay’
o X oA,
—2a -2a
1 1
==L =6
N T \/6
p(2\/€a,—6a)
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1

7 (x—2\/5a)

equation of normal (y + 6a) =

(y + 64 =i6(X—2J€a)

J6
y + 6a=-2a
y =-2a—6a=-8a
o = 8a
Equation of line L
y=-8a
x? = —day
X=+R& =>x=+42a
AB=82a
S=128
r=4a

r 4a 1 64 1
= —— =-— =>a= - =>a=_
S 128a 16 128 2

24a=12

13. Let thefunction f:[1, ) —» R bedefined by

(-2, ift=2n-1L,neN
f(0=1(2n+1-1)

t—(2n-1
5 f(2n—1)+wf(2n+l), if 2n—-1<t<2n+1lneN

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

. X .
theinterval (1,8] and f = lim M . Then thevalue of o + 3 isequal to :

X—=l+ X —
Ans. (5
(-)"2 t=2n-1
Sol. f(t)= _ _
® (2”+—2U(—1)”+1.2+w(—1)"+2.2 n-1<t<2n+1
o = (-1)"12 ‘t=2n-1
(D™ [2n+1-t—t+2n-1 ;2n-1l<t<2n+1
_1\n+l t— _
= |02 ‘t=2n-1
(-D"*2(2n—-t) ;2n-l<t<2n+1
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Graph of (t)

X

g(x) = j f(t) dt

1

Number of solution of equation g(x) =0in (1, 8] is3

a=3
1:r[h
f(t) dt
p=tim 3% = jim SN _ i, 13
x-I" X —1 h—0 h h—0
Apply L'Hospital = ng fd+h) =2

1
a+tpf=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 questionisaNUMERICAL 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: O In dl other cases.

14.

Ans.

PRAGRAPH " 1" (Que. 14t0 15)
Let S={1,2,3,4,5,6} and X be the set of al relations R from Sto S that satisfy both the following
properties:
i. Rhasexactly 6 elements.
ii. Foreach(a b) € R, wehave|a—b|> 2.
LetY ={R e X : Therange of R has exactly one element} and
Z={R e X :Risafunctionfrom Sto S}
Let n(A) denote the number of elementsinaset A.

If n(X) =™Cs, then thevalue of mis
(20)
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Sol.  Number of elementsin Sx S= 36
Number of possible ordered pairs which satisfy given condition = 36 — 16 = 20
n(X) = %Cg
m=20

15. If the value of n(Y) + n(Z) isk? then [k| is

Ans.  (36)

Sol. Maximum number of pre-images of any elementsis 4
therefore no six ordered pairs can have same images
n(Y)=0
All functions have six ordered pairs
number of possible function form Sto S
NZ)=4x3x3x3x3x4 =4x3*

n(Y) +n(Z) = 4 x 3*=K?
k=236

PRAGRAPH " 11" (Que. 16 to 17)

Letf: [0,%}—) [0, 1] be the function defined by f(x) = sin® and let g : [o,ﬂ =5 [0, =) be the

function defined by g(x) = /“—ZX_ X2,

T s

2 2

16.  Thevalue of ij(x)g(x)dx—_"g(x)dx is
0 0

Ans. (0)

Sol. Letly= nj'z f(x) g(x)dx = T(Sinzx) x(g—xj dx ... (D

0

I, = }[coszx /(g—xjx ax L (2

/2
21, = j(sin2x+coszx) x(g—xj dx

|a

2
17.  Thevaue of 2If(x)g(x)dx IS .
T 0

Ans. (0.25)

10
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1 n/2 .
Sol. I1== j x(——xj dx
2 372
n/4 . n/4 . .
l1 = X| =—x|dx = ——X || =—=+x|dXx
=] (2 j J J(él L j
/4 n 2
Iy = —| —x® dx
=] (J

11





