JEE-Main Exam Session-1 (January 2025)/24-01-2025/Morning Shift

JEE-MAIN EXAMINATION - JANUARY 2025
(HELD ON FRIDAY 24* JANUARY 2025)

TIME : 9:00 AM TO 12:00 PM

Ans.

Sol.

Ans.

Sol.

SECTION-A
Let 5:i+23+3f<, B:3§+j—f< and ¢ be three
vectors such that ¢ is coplanar with a and b.If
the vector ¢ is perpendicular to b and a.c=5,

then |6| is equal to

1
1) — 2) 18
) N 2
11
(3) 16 “4) J;
(C))

¢ =Mbx(axb))

= M((b.b)a—(a.b)b)

= M11a—2b)= A(11i+22j+33k — 6i—2j+2k)
= M(5i+20j+35k)

= 5M51+4j+7k)

=(@Given ¢.a=>5

= 501+8+21)=5 =A=—

= 6=é(i+4j+7k)

|6|_\/1+16+49 11

6 "6
1
In I(m, n) = J.x“”l(l—x)n_1 dx, m, n > 0, then

0
1(9, 14) + 1(10, 13) is

(1)19, 1) (2)1(19, 27)
(3)1(1, 13) (4) 109, 13)
“@

1
I(m,m) = jo X" (1-x)""dx
Letx =sin’®  dx = 2sinfcosHdO

/2

I(m,n) = 2j (sin0)*™ ' (cos0)*" ' dO
0

/2

1(9, 14) +1(10, 13)=2 j (sin0)" (cos0)”’ d0
0

/2

+2 J (sin0)" (cos 0)*° dO
0

/2

=2 j (sin0)" (cos 0)*° d0
0

=1(9, 13)

3.

Ans.

Sol.

Ans.

Sol.

Let f : R — {0} > R be a function such that

f(X)—6f[l)=3—5—§. If the 1im(i+f(x)j:[3;

X 3x 2 =0\ X

o, B € R, then a + 2 is equal to

(H3 )5
(3)4 46
(&)

35 5
Fx)-o6f(l/x)= ———= ...... 1
(x) - 6f(1/x) 2 (1)
Replacex—>l

X

35x 5
F(l/x)-6(x) = ——— ...... 2
(%) =6()=—==3 )
Using (1) & (2)

1 1
fix)=—2x— —+—
®) 3x 2
B= lim(i+f(x))
x>0\ o X
~ Jim[ ——2x - 41
=0\ ox 3x 2
a=3, B=%
So,a+2B=3+1=4
1 1 1 1
Let S, =—+—+—+—+... upto n terms. If the
2 6 12 20

sum of the first six terms of an A.P. with first term

—p and common difference p is m , then
the absolute difference between 20" and 15" terms
of the A.P. is
(1)25

(3)20

(0))

(2) 90
(4) 45

2025 1

S ot = 3 (1L

n=1 n(n + 1) n=1

(Lo (1ot L
1 2) (2 3) 72025 2026
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2025
2026

J2026.S,, = 2025 =45

Given : S[Zp +(6— l)p] =45

9p =45
p=>5
A, —A,|=]-5+19 x 5| -[-5+ 14 x 5]
=190 — 65]
=25
5. Let f(x) = 27 +16 . Then the value of

22x+1+2x+4+32

8| f L +f 2z +..+f > is equal to
15 15 15

(1) 118 (2) 92
(3) 102 (4) 108
Ans. (1)

42* +16
2.2% 4+16.2* +32

Sol. f(x)=

2(2x +4)
22X 482 +16

)

) + f(4 —x) = %

f(ij+f(§j=l

15) \15) 7 2
Similarly = f(g}rf(ﬂj:l
15) \15) 2

f(%j:f(z): 2_-1

= 8 29><l+l
2 4

So,

Ans. 118

Option (4)

6. If a and P are the roots of the equation

27 — 3z — 2i 0, where i=+/—1, then

s Re[a19+619+a11+BllJ Im(alg-i-[?)]g-i-a”-i-ﬁn

alS +B15 cx115 +BIS
is equal to
(1) 398 (2) 312
(3) 409 (4) 441
Ans. (4)

Sol. 22°-32-2i=0

fo-t)r

i 3
o——=—
a 2
= az—iz—Zizg
o 4
= (12—%—2i=2
o 4

= 2 gizg?-L
4

N LI S B
16

4
o

=B gioat L
16
Similarly

49

= —+9 L
16

[34

:ﬁ4+

15 4 1 5[ a1
_ a19+B19+a11+B11_a (a +? +B7|B +B7

a15+B15 (1154-[315
15, ais\[ 49 o
o+ —+91
LR k)
(a15+B15)
Real = ﬁ
16
Im=9
Ans. 441
7. lirrgcosecx(\/2coszx+3cosx —\/cos2x+sinx+4) is
(1)0 @) —=
25
1 1
3) —= 4) —=
J15 25

Ans. (4)

|



JEE-Main Exam Session-1 (January 2025)/24-01-2025/Morning Shift

Sol. limcosecx(\/2cos2x+3cosx—\/c0s2x+sinx+4) 9. Let y = y(x) be the solution of the differential

x—0
cosecx(0052x+3cosx—sinx—4) equation (xy—5x2\/1+x2)dx + (1 + x)dy = 0,

lim
x—0 2 2 :

(\/2cos X +3c0s X +1/cos x+s1nx+4) y(0) = 0. Then y(\/g) is equal to

2 .
cos“x+3cosx—4)—sinx

lim — ( ) | 5\3 14
X_“)Smx(\/2cos2x+3cosx +\/coszx+sinx+4) (1) > ) 3
) (cosx +4)(cosx —1)—sinx
lim — 2 — (3) 242 @ =

smx(\/Zcos X +3cosx +\/cos x+s1nx+4) 2

Ans. (1)

Sol. (1+x2)g—y+xy=5x1\/1+x2
X

—2sin? i(cosx +4)- 2sin > cos~
2 2 2

HOzsin%cos%(\hcos2 X +3c0sX +/cos? X +sinx +4)
2
ﬂ_'_ Xy 5x

- sinﬁ(cosx+4)+cos§ p
i 2 2 dx 1+x «/1+x2

x—0 X .
cosa(\/ZCoszx+3cosx +\/coszx+smx+4) [ X

2
| LIE=e ™ =e 2 =41+x?
-——F 2

25 N IS =I X All+x7dx

8. Let in a AABC, the length of the side AC be 6, the V1+x2
vertex B be (1, 2, 3) and the vertices A, C lie on the 2
( ) y\/1+x2=f ,_SX =. 1+xdx
line x=6 = y;7 = 2_27 . Then the area (in sq. units) I+x
) 1+x* = 5% +C
of AABC is Y X 3
(1)42 (2)21 y(0)=0=>0=0+C=C=0
(3) 56 4 17

5 3
Ans. (2) Y=ﬁ
Sol.
1583 |53
3 = = |—
A y(\3) -

2
M Option (1)
10.  Let the product of the focal distances of the point
6
1 . x>y 7
B(123) C (\/g,zj on the ellipse a—2+§=l, (a>b), be E
LetMB3A+6,2A+7,-21+7) Then the absolute difference of the eccentricities of
BM = (3% +5)i+ (24 +5)j+(-21+4)k two such ellipses is

ACBM =0=3(3%+5)+2(2%+5)=2(-21.+4) (1 3-22 o 2B
BM =21 + 3]+ 6k W2 2
|BM[=7 3-22 1-242

1 3) N 4 Ng
Area=5><6><7=21 243 3
Option (2) Ans. (3)




Sol.

11.

Ans.

Sol.
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Product of focal distances = (a + ex,) (a — ex,)
=a’—e’x] =a’ —¢’ (3)

21273ez=Z :a2=z + 3¢’
4 4

=43’ =7+ 12¢°
&(ﬁl
2
3 1
+—=1
a’  4b’
3,
a’ 4(a2)(1—e2)
12(1-€’)+ 1 =4a’ (1 -¢)
13-12&=(7+12¢°) (1-¢)
=13-12e¢=7-7¢+12¢" - 12¢*
=12e-17°+6=0

»  17+£4289-288 17+1 3&2

2 2

lines on —2+y—:1

b2

ot 24 "4 473
se-Vg \ﬁ
2 3
.. difference = = ﬁ _ 2 - 3- 2\/5
3 283
Option (3)

A and B alternately throw a pair of dice. A wins if
he throws a sum of 5 before B throws a sum of &,
and B wins if he throws a sum of 8 before A
throws a sum of 5. The probability, that A wins if

A makes the first throw, is

9 9
1) = 2) —
()17 ()19

8 8
3) — 4) =
()17 ()19
2)

1
S)= =
p(S; 5
5

S)= =
p(S,) 36

. 1 8311 (831) 1
required prob= —+—.—.—+| —.— | .— +

9 9369 (936) 9

1
_ 9 _9
.62 19

81
Option(2)

12.  Consider the region
11
R:{(x,y):x£y£9—?xz,>{20}. The area, of
the largest rectangle of sides parallel to the
coordinate axes and inscribed in R, is :
625 730
1) — 2) —
M 111 @ 119
567 821
3) — 4) —
®) 121 @ 123
Ans. (3)
2
Sol. t.(9—&—tJ
3
(LWHLZJ yox
| 3
(t 1)
LA
¥ 3
A=ot—¢ —p
3
A g o1
dt
= 11£+2t-9=0
1HE+11t-9t-9=0
t=—1&t= 2
11
A /_\ _
Cdt /o 9
11
v 9
Maximaatt=ﬁ
. 9 11 81 9
. largestarea= —| 9——,— ——
11 3121 11
_9 63567
1111 121
Option (3)
13.  The area of the region {(X,y) : X’ +4x +2<y<|x+2[}
is equal to
H7 (2) 24/5
(3)20/3 @5
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Ans. (3)

Sol. X +4x+2<y<|x+2

The area bounded between
y=x+4x+2=(x+2) 2

and y = |x + 2| is same as

area bounded between y = x’-2 and y = |x|

ForP.O.I |x['-2=x|

> X=2=x=%2

2 2
. Required area = — j(xz —2)dx +J' |x |dx
e} b
2 2

fZJA(xz —2)dx +2IX.dX

0 0

3 2 2 P
_2{"——2);} +2{X—}

3 0 2 0
R Y s

3 2
=—2><(_—4j+4

3

20

3
14.  For a statistical data x,, X,, ..., X,, of 10 values, a

10
student obtained the mean as 5.5 and ) x; =371.

i=1
He later found that he had noted two values in the
data incorrectly as 4 and 5, instead of the correct
values 6 and 8, respectively. The variance of the

corrected data is

17 (2)4
3)9 45
Ans. (1)
Sol. Mean X=5.5

10
=Y x,=55x10=55

i=1

10
=Y x; =371
i=1
(>x, )new =55 — (4+5)+(6+8) = 60
(>x )new =371 (4" +5) + (6" + 8) =430

2 2
Variance ¢ = 21:_())(1 _ [in j

10
, 430 (60
o =—-|—
10 (10
o’ =43 -36
o =17

15.

Ans.

Sol.

Let circle C be the image of X' +y’ —2x + 4y —4=0
in the line 2x — 3y + 5 =0 and A be the point on C
such that OA is parallel to x-axis and A lies on the
right hand side of the centre O of C. If B(a,p),
with B <4, lies on C such that the length of the arc
AB is (1/6)" of the perimeter of C, then B—\/g(x is

equal to

()3 (2) 3+4/3
(3) 4-3 (4)4
@)
/VCIO
2x -3y +5=0

Xty 2x+4y-4=0

Centre (1,-2),r=3

Reflection of (1, —2) about 2x -3y +5=0

x-1 y+2 2(2+6+5)
2 -3 13

x=-3,y=4

Equation of circle ‘C’

C:(xH3)’+(y-4=9

A.T.Q.

/3
i A(-6,

O 3
(3.4

AB=3\3
1
l(arcAB) = 5 x 2mr

0 = l><2Tcr
6

o="

3
(0L+6)2+(ﬁ—4)2:27
(0 +3) ' +(B—4)=9
(0 +6) —(a+3Y=18

= 60=-9
Slee B:@_ﬁj
2 2
B—\/goc
(4_ﬁ}ﬁ
2 2
=4




16.

Ans.

Sol.

17.

Ans.

Sol.
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For some n # 10, let the coefficients of the 5", 6"

n+4

and 7" terms in the binomial expansion of (1 + x)

be in A.P. Then the largest coefficient in the

n+4d .

expansion of (1 +x)" " is:

(1)70 (2) 35
(3)20 4) 10
)

(1+x)"

n+4C4, n+4C5,n+4C6, N AP
=2 x"C,;=""C,+""C,
=4 x™C.=("'C,+"'C) H"C Ty
= 4 X n+4C5: n+5C5+ n+5C6

(n+4)! 3 (n+6)!
5.(n—1)!  6ln!

= 4x

(n+6)(n+5)
6n

=n’+1ln+30=24n
=>n"-13n+30=0
= n =3, 10(rejected)

n =10

.. Largest binomial coefficient in expansion of
(1+x)
(-n+4=7)

is coeff. of middle term

='C,='C,=35

N.T.A. Ans Option (2)

The product of all the rational roots of the equation

(xX’—9x+ 11’ —(x—4) (x—5) =3, is equal to :

(H14 2)7
3)28 4 21
0))

X =9x+11) - (x’ - 9x +20)=3
Let

=X -9x=t
=S>t+22t+121-t-20-3=0
=t +21t +98=0
=>t+14)t+7)=0
=>t=-7,-14

So,

18.

Ans.

Sol.

X —-9x=-7,-14

X—9x+7=0 or X -9x+14=0
9+,/81-4(7 9+./81-4(14
eI _9x BI4(4)
2x1 2
94453 945
2 2
Product of all rational roots =7 x 2 = 14
Option (1)

Let the line passing through the points (-1, 2, 1)

and parallel to the line x-1 = %L :% intersect
the line X+2 = y;3 = z-4 at the point P. Then
the distance of P from the point Q(4, — 5, 1) is :
(Hs (2) 10

(3) 5v6 4) 55

“)

Equation of line through point (-1, 2,1) is —
2)

x+1 y-2 z
2 3
x=2A-1
y=3A+2
z=4r+1

-1
-2)=x

2 (2)

So,

Xx+2 y-3 z-

4
=u(Let
7 u(Let)

By (1) >

x=3u-2
So, |y=2u+3

z=pn+4

For intersection point ‘P’

x=21-1=3pu-2

A=1
y=3A+2=2u+3 [ }
p=1

z=4Ar+1=p+4
So, point P(x, y, z) =(1, 5, 5)

& Q4,-5,1)
=~ PQ=+9+100+16
= J125 = 55

Option (4)
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19. Let the lines 3x —4y —a =0, 8x — 11y — 33 =0,

and 2x — 3y + A = 0 be concurrent. If the image of
the point (1, 2) in the line 2x — 3y + A = 0 is

E,L‘fo , then |aA| is equal to :
13 13
(1) 84

3) 113
Ans. (2)
Sol.

(2) 91
(4) 101

E(u)

‘M 2x — 3y + A

S

13713

~ PM=QM
ﬂ+1 ir0+2
So, M 13 ’ 13
2 2

(357
13713

> M lies on the time

2x -3y +A=0

2(3—5j—3(_—7j+x=0
13 13
70 21
NEREE
=3

3 4 -«

8 —-11 -33]=0

2 3 A
= 3(-111-99) + 4 (8\ + 66) — (24 +22) =0
= 330 —-297 + 320 + 264 + 240 —220.=0
=-At20-33=0 (D)

LA==17

-(-7)+20-33=0

20.=26

a=13

S o] = (13 x(=7))

=91

-7

20.

Ans.

Sol.

21.

Ans.

Sol.

If the system of equations
2x—y+z=4

Sx +Ay+3z=12
100x—47y +uz =212,

has infinitely many solutions, then p— 2A is equal to

(1) 56 (2) 59
(3) 55 (4) 57
4)
2 -1 1
A=0=|5 A 3|=0
100 —47 n

2(\pu+141) + (51 -300) —235 1001 =0 ...(1)

2 -1 4
A=0=|5 A 12|=0
100 —47 212

OA=-12=>A=-2

PutA=21in (1)

2(2p+141) + 51 -300-235+200=0
p=>53

- 57

SECTION-B
Let f be a differentiable function such that

2(x + 2)f(x) - 3(x+2)°=10 T(t +2)f(t)dt,
0

x 2 0. Then f(2) isequalto .

a9

Differentiate both sides

4(x+2) f(x) + 2(x+2)'P (x) — 6(x+2)= 10(x+2) f(x)
2(x+2)F(x) — 6(x+2)f(x) = 6(x+2)

(x+2) d—y—3y=3
dx
J-d_y:3j dx
dx X+2
In (y+1) =3 In(x+2) + C

(y +1)=C(x+2)’

3
f0)=>
f(2) =19




22,

Ans.

Sol.

23.

Ans.

Sol.

24.

Ans.
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If for some a, B; a <B, o + B = 8 and
sec’(tan'a) + cosec’(cot 'B) = 36, then o’ + P
is

(14)

If(tan(tan"'(at)) + 1 (cot(cot 'B))’ =36

o’ + B’ =34
aff =15
a=3,pB=5

L +HB=9+5=14
The number of 3-digit numbers, that are divisible
by 2 and 3, but not divisible by 4 and 9, is
(125)
No, of 3 digits =999 — 99 =900
No. of 3 digit numbers divisible by 2 & 3 i.e. by 6

@=150
6

No. of 3 digit numbers divisible by 4 & 9 i.e. by 36

900

—=25
36

.. No of 3 digit numbers divisible by 2 & 3 but not

by 4 &9
150 -25=125
Let be a 3 x 3 matrix such that X' AX = O for all

X
nonzero 3 x 1 matrices X = |V |.
z

1] |1 1 0
IfAll|=|4 [ Aj2|=|4
1 -5 1 -8

, and

det (adj(2(A + 1)) = 2“3%5", o, B, v, € N, then
o+ [32 + yz 18

(44)

Sol.

25.

Ans.

Sol.

X'AX=0

(xyz) | b, b, by

ax+a,y+a,z

(xyz) | bx+b,y+b;z |=0

C,X+C,y+c,z
xX(ax tay +az) +y(bx + by +bz)
+z(cx+cy+cz)=0
a,=0,b,=0c,=0
a,+b =0,a,+¢c,=0,b,=c,=0
A = skew symm matrix

0 x vy 1 1
A=|-x 0 z|; A=|1|=|4
-y =z 0 1 -5
0 x y)l 1
= A=|-x 0 z|1l|=4
-y —z 01 -5
Xty=
—x+z=4
ytz=35
0 x vyl
-x 0 z|2|=\4
-y -z O0)\1 -8
2x+y=0 x=-1
—x+z=4 y=2
-y 2z=-8 z=3
0 -1 2
A=l1 0 3
-2 -3 0
2 2 4
2AtDh=|2 2 6
-2 -6 2
2(A+D)=120 = det |adi(2(A+]))|
=120"=2°3"5"
a=6,=2,y=2
Let S = {p,, p,---... , p,,; be the set of first ten

prime numbers. Let A =S U P, where P is the set
of all possible products of distinct element of S.
Then the number of all ordered pairs (X, y), X € S,
y € A, such that x divides y , is

(5120)

Let RAYY
X
y =X
=10x (°C,+°C,+’C,+°C,+ .... +'C)
=10 x (2
10 x 512
5120






