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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1. Avray of light passing through (1, 2) after reflecting
on x-axis at point Q passes through R(3, 4). If S(h,
K) is such that PQRS is a parallelogram, then find
the value of hk?2.

(1) 90 (2) 84
(3) 96 (4) 108
Answer (2)

Sol.

k = 6 (using diagram)

P’ lies on RQ

N | o

4
h-1
= 4=3h-3
= 3h=7

= h:z

2. Tetrahedral dice having outcomes (1, 2, 3, 4) has 3
outcomes a, b, ¢ (which are visible). Probability that

.m
ax? + bx + ¢ = 0 has real roots is — . (m, n are
n

coprime). Then m + n =?

1 4 ) 5
(3) 6 4 7
Answer (2)

Sol.a, b,c {1, 2, 3, 4}
And a, b, c are distinct
For real roots of ax? + bx +c =0
b2 > 4ac
So, we get (a, b, ¢) as (1, 3, 2),
(2,3,1), (1,4, 2), (2, 4,1),(1,4,3)and (3, 4, 1)

So, total 6 values of (a, b, ¢) are possible for
required condition.

. . 6 6
So, d bability = —=—
0, required probability 122
_1.m
4 n
m+n=5

3. A circle passes through (0, 0) and (1, 0) and
touches the circle x? + y? = 9. Then the locus of the
centre of the circle is

(1) Circle

(2) Parabola

(3) Hyperbola

(4) Straight line
Answer (1)

8l o
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Sol. Circle will touch internally. 1, 0)
CiCz=[r1—r
Jh? +k2 =3-h2 + k2 .
0,0) (1,0) (2,0)
= 24h? +k? =3
2,.,2_9
XS+yc==
= y 2
oo ~ = Z=a+ib,a,bel
4. A B and C are given as — (a b)={(0,0), (1, 1)}
A=al +4]+5k — |Z|:\/az+b2:>\/a2+b2 <—{0,\/§}
B=2i +5] +6k Sum of squares of modulus = 0% + (\/5)2 =2
C=A+B 1 1
6. |If + +...+
|IC|=|A-B| (L+d)@+2d) (1+2d)(1+3d)
The value of o and |C | is equal to Wlll()d) =1
+ +
(1) 25,731 (2) —25,669 The value of 50d is (d > 0)
(3) —25, 731 (4) 25, 669 (1) 50 2) 60
Answer (3) ®3) 25 (4) 30
Sol. |C|=|A+B]| Answer (3)
ICI=I1A-B] Sol. 1 + 1 + !
o (1+d)@+2d) (A+2d)(1+3d) (1+3d)1+4d)
= AB=0 1
= ot — =1
= 20+20+30=0 (1+9d)(1+10d)
= a=-25 1 1 1 1
A (o oy i o
IC? =|A? +|B? +2A-B 1{1+d 1+2d) (1+2d 1+13d ) =1
d _
=2+16+25+4+ 25+ 36 "\ 1rod 1+lOdJ
5. IfsetA={Z:|Z-1|<1}andsetB={Z:|Z-5i| < E[1+d _1+10d}:1
|[Z -5}, If Z=a + ib, (where a, b € I) then sum of ad
modulus squares of AnB is d-(l+d)(1+10d) =1=9=(10d +1)(d +1)
(1) 0 (2) 2 ,
(3) 4 4 5 -.10d“ +11d -8=0
Answer (2) =~ d :l
Sol. |z-1]<1 2
1z - 5i| < - 5| 50d:%
& ‘ B
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tan8x
§ tan7x Cxe O,E
7 2
a-8 , X=
T
, X€|— T
57)

If the function f(x) is continuous at x:g then

7. Iff(x) =

b
(1+| cot x |)5Itan A

a2 + b?is equal to

(1) 97 (2) 85
(3) 81 (4) 100
Answer (4)
Sol. Iimﬁf(x):f(ﬁj: lim f(x) for continuity at x="X
s 2 e 2
tan8x
= lim (8j[tan7x] Let x="—h
AN 2
2
tan(4n—8h) tan(-8h)

0
= lim (gjt"‘”[?’“ghjzlim (g) ol :(§) =
h—o\ 7 h-o\ 7 7

= a-8=1=a=9

. Stanxi g
I|m+(1+|cotx|)a ,x:§+h

T[
X—>—
2

)—g coth

. . —Ecoth
lim (1-tanh = lim(1-tanh) °
h—0 h—0

= lim(1-tan h)[ﬁ)(_ta"h){%bcoth)
h—0

b
=e%=1 =b=0

= a’?+b?2=81+0=81
8. If cosbcos(60—0)cos(60+6) < :_E: . Find the sum of

values of 0 for which cos30 is maximum

(1) 67 2 4n
() 3n @4 7=
Answer (1)

)
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Sol. cos0cos(60—0)cos(60 +0) < :—;
= Ecos39 < 1
4 8

c0s30 < }
2
*» c0S30 < maximum
1 T
= c0s36==, 30=2nn+=, nel
2 3

n 50 7n 1ln 13n 17=n

. e=_l_l_l_l_!_
999 9 9 9 9
= ﬂ=67’[
9
9. If (x2 + y?)dy = 5xy dx. Find the general solution of
DE.
(1) S)lY —2X :Elnx—ln|x|+c
8 |y+2x| 4 |x
@) 2inly 2 ::—LInX—ZIn|x|+C
8 |y—-2x| 4 |x
@) Y=Ly +infx?|+c
8 |y+2x 4
@ 2n[Y=2 LYl onjx+C
4 |ly+2x| 4
Answer (1)
dy SXy
Sol. = =
dx X2+y2
lety =vx = d—y:v+xd—v
dx dx
dv 5x -vx 5v
V+X—=

dx  x2 yv2x2

1+v2

= 143
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3a—ab=-4b
2
J‘ 1+v V:J'd_vjj‘ 1+v :_Id_X _ —4b _ 4b
v(2-v)(2+v) X v(v-1)(v+2) X 3-b b-3
Let 1+v2 _ §+ B C Now area of triangle = Exax b
viv=2)(v+2) v v-2 v+2 2
5 1 5 = l>< 4b xb‘
B=>, A=—C=2> 2 b-3
8 -4 8
2b?
_ 1+v?2 dx = f(b) =
v(2-v)(2+v) X
s Voo =209
_J. + dv =— ax (b-3)
4v 8 V- 2) 8(v+2) X ,
[At b = 6 we get maximum area]
V-2 . 1 4x6 )
=—£In|v|+ n ( ) =—In |x|+C ie. =x x6 =24 sq. units
4 (Vv+2)
2+tanx 1 1 .
_ 11. X ==AX ——log|asinx+bcosx|.
= LY 20 Y =2 - nx+cC S =315 |
4 x| 8 |y+2x
Then the value of x+5 is equal to
10. Find the maximum area (in sq. units) of a line pass b
through (4, 3)
= @ 2
(1) 30 (2 31 5 26
3) 24 4) 32
) 3) : @) o 2 w5
nswer (3) 15 13
Sol. N 000, b) Answer (3)
2+tanx
Sol. |[=———=dx
4,3) J-3+tanx
0 N\ —_[ dx
(a,0) 3+tanx
5_}_! =1 = X—ILX_dX
a b 3cos X +sinX
As line passes through (4, 3) ) COS X
Consider |' = j—
4 3 L 3COoS X +sinX
_+_ =
a b cosX = A(3cosX +sinX) + B(-3sin X + cos x)
4b + 3a=ab A—3B=0

@
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3A+B=1
= Bzi,Azi
10 10

, 3

I :—x+—log|3cosx+smx|
10 10

I :7—X——Iog|3cosx +sinx |
10 10

1(7x
=_(_j——log | 3cosx +sinx |
2\5 )/ 10

a=1,b=3, X:Z
5

ot 2
b

7 1 26
=4 - =—
5 3 15
12. If y?2 = 4x and x2 + y? = 5, then the area of smaller
part of the circle cut by parabola is

)
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1 5
Area= 2 j2&dx+ I \/5—x2dx
0 1

I
N
|
x
N
N
=
VY
N | X
ﬂ
|
x
N
+
N | o1
(%2}
=
AR
7\
%
N—
N
&

1
N
S
al
a
|
T
| o
%]
:I
AR
7\
=
N—
1

13. |If ydy +3_2;—)2/ is a parabola passing through

dx
(1, 0). Then, the vertices of the parabola satisfy the
equation
(1) 3x+2y=6 (2) 3x+2y=-6
(3) 3x+2y=9 (4) 3x+2y=-9
Answer (3)

@ 2+ gint L Sol. ydy + 3dx = 2dy
32 J5 )
y
—+3x=2y+cC
2 5n 41 ey >
2) —+—-=5sin"—= 1,0
2 373 5 @0
2 5 1 7Y
3) 242 sint— 4 5
3 4 5 (y-2)°"=-6 X=3
2 b5rn 11
4) §+Z—5 sin E Vertex :[g 2)
Answer (2) 14. If o, B are the roots of the equation
Sol. x2 —22x+1=0 then equation whose roots are
2 7 _ 6 6
Xy =b (,2) ot +prand P s
y =4x
(1) x2-66x+1110=0
(2) x2—-33x+1122=0
(3) xX2—34x+1122=0
(4) x>—67x+1122=0
Answer (4)
f Our Stars b
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(04
Sol. x2—22x+1=0"_

15.

B

6 , a6
a4 pt & gB

= a+p=242,ap=1
S o2+ +20p=8= 02 +p%=6

= ot + B4+ 202p2 = 36 = ot + B¢ = 34

N a® +p° :(azgﬁz)(a4+ﬁ4_azﬁz)

6

= (g)[34—1] -33

= roots of the equation are 33, 44

= equation is

X2 — (33 +34)x +33.34=0

=>x2-67x+1122=0

If f(x) = %® - 8, g(x) =XL_9 and a = f(g(10)) and

b = g(f(3)) and e and | be eccentricity and length of
2 2

latus rectum of conic X—+y—=1, then (927 +
lal [b]
46€?) is
(1) 48 (2) 46
(3) 45 4) 92
Answer (2)

Sol. f(x) =x>—-8

= f(g(10)) = f(10) = a = 92

JEE (Main)-2024 : Phase-2 (09-04-2024)-Morning

1/8 _92x8-1

e?=1 =2or0
92 92x8

= 9212 + 46e? =i+E
16 16

-T2 46
16.
17.
18.
19.

20.

SECTION - B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest

integer.

21. The remainder when (428)2924 is divided by 21 is
Answer (1)
Sol. (428)2024 = 82024 (mod 21)

(8%) =1 (mod 21)

(8)2°24 =1 (mod 21)

.. remainder = 1.

/
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+3

22. If Alis 3 x 3 matrix,

24. If domain of f(x):sin_l(z))(( jis R —(ouB]then

det(3adj(2adjA)) =27*.371% and
120 is equal to
det’(3adj(2A)) =2 -3", then 2m +2n is equal to
Answer (32.00)
Answer (14.00)

Sol. P = [3adj(2A)| = 33 |adj2A| = 33|2A? = 33-28|A? Sol. f(x)= Sin_l(z))((_lg,j
+
|3adj(2adj(A))| = 3*|adj(2adjA)| = 33-|(2adjA)[?
X-1
= 33.(23)2|adjA|2 = 2x+3=#0 and -1< <1
3%(2°)|adjA| 3

= 33.25(]Al]?) = 33-25|A)*
X-1-2x-3 X+4
——<0=>

= 2-13.3-10 < >0
=2sT 2x+3 2x +3
— A = 3-13.2-19
o 2|
— |AJ]2 = 3-65.0-95 = X e (—n-4]u| —,» T T
— P = 33.26.3-65.0-95 = 3-35.9-35= om.3n 2
= m=35n=35 Also, OSx—1+2x+3 3x+2>

= >
2X+3 2X+3
= 2m+2n=14

7+ - +
23. Iff(x) = 3ax3 + bx2 + cx + 41 and f(1) = 41, i i
-3 _2
f'(1) =2 and f"”(1) = 4 then (a2 + b2 + c?) is 2 3
Answer (08.00) J3 )
> ( & H_, j
Sol. f(l)=3a+b+c+41=41=3a+b+c=0 2 3

f'(x)=9ax?+2bx+c= f'(1) =9a+2b+c=2

f(x) = 18ax + 2b = f"(1) = 18a +2b=4

= (4-9a)+c=2 :R—(—4_—2}
"3
3a+c+(2-9a)=0
= c-6a+2=0=a=0 = a=-4 [3=__2
c—9a+2=0 c¢c=-2
b=2 = 12><(—4)(_?2j:32
= a2+b?2+c2=0+4+4=8
A . ‘ )
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25. A={2,4,6, 8} Answer (1010)
B={3,7,6, 9} Sol. f(m + n) = f(m) + f(n)
R:Ax B — A x B such that = f(x) = kx
(a1, b1) R(az, b2) > a1+ a2 = ba+ b2 ~fl)=1=k=1
(a1, b1) € A and (az, b2) eB.
Sf(x) =x
Then the number of elements in the relation is 5022
Answer (9) Now, . f(r+k)<(2022)?
k=1
Sol. A={2, 4,6, 8}
2022 )
k=1

(a1, b1) R(az, b2) when a1+ a2 = b1+ b2
= 7»+k+....+7»+(1+2+3+....+2022)£(2022)2
e — |

(2,6) R(7, 3) 2022
(2,49 R(9, 7)
2022), + 292222023 _ 5029y
(4.8)R(7,3) 2
(4, 6)RE. 7) L < (2022—&223j
(6,2) R(3, 7)
(6, 4) R(7, 9) P 20221
(6, 8) R(9, 7)
A <1010.5
(8,4 R, 7)
.. Amax = 1010
(8,6) R(7, 9)
27.
So total 9 elements are in the relation.
28.
26. Iff(m + n) = f(m) + f(n), f(1) = 1
29.
2022
then > f(L+k)<(2022)?, then hmax € | is 30.
k=1
a o a
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