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JEE-MAIN EXAMINATION - JANUARY 2025
(HELD ON TUESDAY 28" JANUARY 2025)

TIME : 3:00 PM TO 6:00 PM

Ans.

Sol.

Ans.

SECTION-A

Bag B, contains 6 white and 4 blue balls, Bag B,
contains 4 white and 6 blue balls, and Bag B;
contains 5 white and 5 blue balls. One of the bags
is selected at random and a ball is drawn from it. If
the ball is white, then the probability, that the ball
is drawn from Bag B, is :

1 4
(1) 3 (2) s
2 2
3) 3 “4) 3
)
E, : Bag B, is selected
B, B, B;
6W 4B 4W 6B 5W 5B

E, : bag B, is selected
E; : Bag Bs is selected
A : Drawn ball is white

We have to find P (%j

A
p[ﬁj: P(EZ)P[EZJ
A A A A
P(El)P(ElJ+P(E2)P[EJ+P(E3)P(E3J
1 4
ixi
- 3 10
1.6 1 4 1 5
X X X
3 10 3 10 3 10
_ 4
15

Let A, B, C be three points in xy-plane, whose
position vector are given by \/5 i+ j, I+\/§j and
ai +(17a)3 respectively with respect to the origin
O. If the distance of the point C from the line

bisecting the angle between the vectors OA and

OB is 2 , then the sum of all the possible values

2

ofais:
(H1 (2) 9/2
30 (4)2

(0))

Sol.

Ans.

Sol.

Equation of angle bisector : x —y =0

M =—==a=5o0r-4

2| V2

Sum=>5+(-4)=1

9

If the components of 5=oﬁ+[33+yf< along and

perpendicular to b=3i+ 3 ~k respectively, are
D(3ij-k) and (4i-Sj-17Kk), then
o’ + B> +y*is equal to :
(1)23

(3) 16

C))

let

(2) 18
(4) 26

a,; =component of a along b

a, = component of a perpendicular to b
- 16/, ~ =
a; = ﬁ(31+J—k)

i) = - (~4i-5j-17k)
d=4,,+3,
s = O3]k (4 -5i-17k)

44~ 11~ 33-
=—i+—j——k
11 117 11

a=4i+]-3k

=1
a+pHyY=16+1+9=26

oa=4 y=-3

If o +1ip and y + 15 are the roots of
x> —(3-20)x(2i-2) = 0, i=+/—1, then ay + B3 is

equal to :

(1)6
(3) -2

2)2
4)-6

Ans. (2)
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Sol. x*—(32i)x—(2i-2)=0

e (3-2i)+ \/(3 ~2i)° —4(1)(-(2i-2))

2(1)
~ (3-2i)£V9-4-12i+8i-8
o 2
_3-2ik+/-3-4i
- 2
3-2i+ (1) +(2i) —2(1)(2i)
- 2
_3-2i%(1-2i)
2
3-2i+1-2i  3-2i—1+2i
= or
2 2

= 2-2ior 1+0i
So ay +Bd=2(1)+ (-2)(0)=2
5. If the midpoint of a chord of the ellipse

2 2

% + YZ =1 is (+/2,4/3), and the length of the

chord is 2\4& ,then o is :

(1) 18 (2) 22

(3) 26 (4) 20
Ans. (2)
Sol.

A
B
4 . .
If m \/5 ,5 than equation of of AB is
T= S]

Ans.

Sol.

JEX +3y=6=>y= X put in ellipse

So, ﬁ.,.@;l

9 Ox4
4x% +36+2x> —1242x =36
6x> —1242x =0
6x(x—2x/§)=0

x=0& x =22

Soy =2 y=

[OSH )

2
Length of chord = \/(2'\/5— 0)2 + (% —2}

= 8+E
\ 9

Let S be the set of all the words that can be formed
by arranging all the letters of the word GARDEN.
From the set S, one word is selected at random.
The probability that the selected word will NOT

have vowels in alphabetical order is :

! 2
1) — »n 2
() 4 () 3
! 1
3) = ol
®) 3 ) 5
)
A,EGRDN
Probabllity (P) = favourable case
Total case
(when A & E are in order)

Total case = 6!
Favourable case = °C, . 4!
(15)4!
(30)4!

1

Probablity when not in order = 1 — B =

1
2




O ALLEN

OVERSEAS

7.

Ans.

Sol.

Ans.

Sol.
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Let f'be a real valued continuous function defined

on the positive real axis such that g(x)= I tf(t)dt .
0

15
If g(x*) = x° + x/, then value of ) f(r’) is:

r=1

(1)320 (2) 340
3) 270 (4)310
)

7
g(x)=x2+ x3

7 4
g'(x) =2X+§X3
f(x) = _g'(X)
X

1
fix)=2+ gx3

Ir
fr')y=2+ —
() 3

15
(1+er:310
3

r=1

The square of the distance of the point (g,%ﬂj

x+1 y+3 z+5

from the line in the direction

5
of the vector i+ 4] +7k is:
(1) 54 (2) 41
(3) 66 (4) 44
3

x+1 y+3 z+5
3 5 7

L=

Ans.

Sol.

= Q(k+£,4k+£,7k+7j
7 7
Since Q lies on line L

k+1—5+1
7

CTAHT+5

37
= TA+22=21A+36
=>Ai=-1

8 4
.. Point —,—,0
(53]

O RN

PQ = /66

= (PQ)’ =66

The area of the region bounded by the curves
x(1+y?)=1andy*=2xis:

So,

n 1 n 1
M 2(5‘5) @373

n 1 Ifn 1
® 373 @ 5(5‘5)
3)
x(1+yh)=1 .. (D)
vV=2x .. 2)
From equation (1) & (2)

x(1+2x)=1=2x"+x-1=0

=>X= %,x=—l (Reject)
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Ans.

Sol.
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1 1 y2
Area bounded = I >~ |dy
-1{ 1+ y 2

cos0

Let A=

Q1 e
andp{ st },e>o.

sin® cosO

1
If B = PAP', C = P'B'"P and the sum of the

diagonal elements of C is E, where ged(m, n) =
n

1,thenm+nis:

(1) 65 (2) 127
(3) 258 (4) 2049
(0))
cos® —sin®

P=| .

Lme cosO }
" P'P=1
B =PAPT

Pre multiply by P* ( Given)

P'B=P'P AP' = AP’

Now post multiply by P

P'BP=APP=A

SoA’=P'BP P BP

e

A’=P'BP

Similarly A" =P'B"P=C
1

A-|

0 1

(Given)

2-2

1

= A’ =

S N~

Similarly check A* and so on since C = A"

10
1
= Sum of diagonal elements of C is [Ej +1

11.

Ans.

Sol.

12.

1 33 m
—+l=—=—
32 32 n
g cd(m,n) =1 (Given)

= m+n=065

If f(x)=fﬁdx,f(0) = -6, then A1) is

x")
equal to :
(1) loge2+2
(3) 2-log.2
()
letx =t*

dx =4t dt

(2) 4(log.2-2)
(4) 4(log.2+2)

then J.I; dx =

1
x4 [1+X4J

2_
(t 1)+1dt
1+t

J' 4t3dt
t

t(1+1)

= idt::>4
1+t

= 4J.(t—1)+Ldt

t+1
2
-1
%+£n(t+l) +c

1Y |
hence f(x)= 2{){4 —1} +4fn[1+x4j+c

f0)=—6=2+4/Mm+6=-6—>C=-8
now f(1) =4/n 2 -8
= 4((n2-2)

Let f: R — R be a twice differentiable function
such that f2) = 1. If F(x) = xf(x) for all x € R,

jj xF'(x)dx =6 and Jj x’F"(x)dx =40, then
F2)+ j:F(x)dx is equal to :

(1) 11
3)9

2) 15
(4) 13

Ans. (1)
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2
Sol. [ xF'(x)dx =6

Also

2 2

J.X2F"(X)dX = XzF'(X)‘(Z) —ZJXF'(X)dX =40
0 0

= 4F°(2) -2 % 6 =40

F2)=13

2
SP@+ [F(x)=13-2=11
0

13.  For positive integers n, if 4a_=(n’>+5n+6) and
S, = Z[L] , then the value of 507 S,gys 15 :
k=1\ Ay
(1) 540
(3) 675
Ans. (3)

(2) 1350
(4) 135

Sol. a_=

41_1
n+2 n+3

_gfl 1
3 n+3

4n
3(n+3)

g (507)(4)(2025)
3(2028)
=675
14. Letf:[0,3] — A be defined by
Aix)=2x" - 15x> +36x + 7 and g : [0, 0) — B be

2025

defined by g(x)le. If both the functions
X7+

areontoand S= {x € Z:x € A orx € B}, thenn (S)

is equal to :

(1)30 (2) 36

3) 29 (4) 31
Ans. (1)

Sol. as f(x) is onto hence A is range of f(x)
now f’(x) = 6x> —30x + 36
= 6 (x2) (x-3)

f(2) = 16-60+72+7=35
f(3)=54-135+ 108 +7 =34
f(0)=7
hence range € [7,35] =A

also for range of g (x)
1
g®)=1-—5—¢€[0,)=B
X2025 +1
s= {0, 7,8, .....35} hence n(s) = 30
15. Let [x] denote the greatest integer less than or
equal to x. Then domain of f{x) = sec '(2[x]+]) is :

(1) (=00, =11 L [0, ©)
(2) (o0, —0)
(3) (~o0, =11 U [1, 0)
(4) (o0,00] — {0}
Ans. (2)
Sol. 2[x]+1<-1or2[x]+121
= [x] S—IU[X]Z 0

= xe(—oo,O)uxe[O,oo)
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16.

Ans.

Sol.

17.

Ans.

Sol.
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= x &(—o0,)

=av3+b,

)

= |'sin E+(r—1)E T
4 6 4 6

a,b e Z, then a> + b’ is equal to :

(1) 10 2)2
(3) 8 (4)4
3)

13
%Z{cot(%+(r—l)%}—cot(§+%D
SIn — r=l

6
=23-2=03+b

Soa’+b’ =8

Two equal sides of an isosceles triangle are
along —x + 2y =4 and x + y = 4. If m is the slope
of its third side, then the sum, of all possible

distinct values of m, is :

(1)-6 () 12
3)6 4) 2410
)

mo L

1+—.m

18.

Ans.

Sol.

2m*-3m+1=m’+3m+2
m’> —6m—1=0

sum of root = 6

sum is 6

Let the coefficients of three consecutive terms T,,
T, and T, in the binomial expansion of (a + b)12
be in a G.P. and let p be the number of all possible

values of r. Let q be the sum of all rational terms in

12
the binomial expansion of (Qﬁ +3/4 ) . Thenp +q

is equal to :
(1) 283 (2) 295
(3) 287 (4) 299
0y

1
(a+b)2

Tr: TI‘+1, Tr+2 — GP

T T
S o, r+l . 142
Tr Tr-%—l
12 12
Cr _ Cr+1
12 12
Cr—l Cr

12-r+1 12—(r+1)+1
r - r+1

13-+ 1)=(12-1) (1)

—r+12r+13=12r-1
13=0

No value of r possible

SoP=0

1 1 12 1 12—r 1\F

1
Exponent of [34} exponent of £43 J term

12 0 27
0 12 256
q=27+256 =283
p+q=0+283 =283
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CALLEN
19. If A and B are the points of intersection of the | 20. Let f : R — {0} — (-0, 1) be a polynomial of
ircle x> + y* — 8x = 0 and the hyperbol
e Ty X an¢ te hypefbota degree 2, satisfying f(x) f(l) - f(x)+ f(lj. If
Xy . . X X
2 X
9 4 and a point P moves on the line f(K) =-2K, then the sum of squares of all possible
2x — 3y + 4 = 0, then the centroid of APAB lies on values of K is :
the line : (1 (2)6
4
(1) 4x-9y=12 )7 9
Ans. (2)
(2)x+9y =36 Sol. as f(x) is a polynomial of degree two let it be
3) 9x—9y=32 f(x)=ax’+bx+c (a=0)
(4) 6x -9y =20 on satisfying given conditions we get
Ans. (4) C=1&a==x1
2 2 hence f(x) = 1 + x>
Sol. x*+y’ 8x=0, ——L =] 1
ol. X Ty —ox= 9 4 - (D) also range € (—o0,1] hence
_ 2
4x* —9y* =36 Q) fx) = F'=x
fik) = — 2k
Solve (1) & (2) ' 2( ) Y
5 5 1-k"=-2k—>k -2k-1=0
4x° -9 (8x —=x7) =36 . .
) let roots of this equation be o & 3
13x"-72x 36 =0 then o + B* = (. + B)’ 2af =4 - 2(-1) =6
(13x+6) (x=6)=0
. —_6 =6 SECTION-B
13° 21. The number of natural numbers, between 212 and
6 999, such that the sum of their digits is 15, is
X = E (rejected)
Ans. (64)
y — Imaginary
Sol. (X |y |z
36 y°
n=Q—a—:r= Letx=2=y+z=13
(4.9), (5.8), (6,7), (7,6), (8,5), (9,4), > 6
2=12,y= W12 _ _
y >y Letx=3 >y+z=12
A(@ﬂ > ) 3(6, _. /12) (3,9), (4,8), ........, (9,3) 7
Letx=4—>y+z=11
p(a, 20+ 4jp lies on (2.9), (3.8), woees (9,1) 59
3 Letx=5—>y+z=10
centroid (h,k) 2x-3y+y=0 (1,9), (2,9, ........ , (9,1) >10
12 + Letx=6—>y+z=9
h= ¢ , o=3h-12 Y
(0,9), (1,8), ........ ,(9,0) 9
20+ 4 Letx=7—>y+z=8
0,9), (1,7), ........ , (8,0) »9
k=—3 —=20+4=9k (0.9, (.7 9
3 Letx=8—>y+z=7
Ok — 4 (0,7), (1,6), ........ ,(7,0) >8
a= > Letx=9—>y+z=6
6h — 2y = Ok —4 (0,6), (1,5), ........ , (6,0) 7

Total=6=7+8+9+10+9+8+7=064
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22,

Ans.

Sol.

23.

Ans.

Sol.

24.

Ans.
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Let fO0=lim )| = s 7

r=0

0 (tan(x/2”1)+tan3(x/2”1)J

. et—e/™
Then lim——— is equal to

0 (x = f(x))
Q)]

n
f(x) = I}gr;Z[tan—r —tan — j =tanx
r=0
X—tanx

eX — etanx ‘ ( 1)
lim = lim e""*
x—=0| X—tanx x—0 (x —tanx)
=1

The interior angles of a polygon with n sides, are
in an A.P. with common difference 6°. If the
largest interior angle of the polygon is 219°, then n

is equal to

(20)

%(2a+(n—1)6):(n—2).180°

an + 3n” —3n = (n —2). 180° (1)
Now according to question
at+(n-1)6°=219°

= a=225°-6n° ..(2)

Putting value of a from equation (2) in (1)

We get

(225n —6n°) + 3n” —3n = 180n —360

= 2n’ -42n-360 =0

=n2-14n-120=0

n =20, —6(rejected)

Let A and B be the two points of intersection of the
line y + 5 = 0 and the mirror image of the parabola
y* = 4x with respect to the line x +y + 4 = 0. If d
denotes the distance between A and B, and a
denotes the area of ASAB, where S is the focus of

the parabola y* = 4x, then the vlaue of (a + d) is

(14)

Sol.

25.

Ans.

Sol.

xty+4=0

(4,00 \,Of s
4.4

RSN

Area = %x4x5:1():a

6=4
Soa+d=14
If y = y(x) is the solution of the differential
equation,
\/md—y = {(sin1 (EDZ - y}sin' (3] ,
dx 2 2

-8

-2 <x<2,y(2) :( ], then y*(0) is equal to

C))
« 3
sin”' & sin”> X
dy 2 2
— 4+ y=
dx - \J4-x? 4 —x?




