JEE-Main Exam Session-1 (January 2025)/29-01-2025/Morning Shift
JEE-MAIN EXAMINATION - JANUARY 2025

(HELD ON WEDNESDAY 29™ JANUARY 2025) TIME : 9:00 AM TO 12:00 NOON
SECTION-A 2. Let M and m respectively be the maximum and the
1. Let the line x + y = 1 meet the circle x’ +y’ =4 at minimum values of

the points A and B. If the line perpendicular to AB

and passing through the mid point of the chord AB 2

1+sin’ x Ccos” X 4sin4x

2

intersects is the circle at C and D, then the area of ‘ 5 _
f(x)=| sin®°x  1+cos”x 4sin4x |,xeR

the quadrilateral ADBC is equal to

.2 ) .
sin” x cos”x  1+4sin4x
(1) 37 ) 2414
(3) 57 (4) V14 Then M* —m" is equal to :
Ans. (2) (1) 1280 (2) 1295
B 1Y (3) 1040 (4) 1215
Sol. y=X Ans. (1)
C
l+sin®x  cos’x 4sin4x
> X Sol. sinx  l+cos’x  4sindx |,xeR
)kA\ sin’ x cos’x  1+4sindx
‘D R,—>R R &R, >R, >R,
l+sin®x cos’x 4sin4x
By solving x =y with circle f(x)| -1 1 0
We get -1 0 1
C(\/E 2 ) Expand about R, , use get
f(x) = 2 + 4sindx
D(f\/z ,f\/E) . M =max value of f(x) =6
. . M = min value of f(x) =-2
By solving x + y =1 with M- M = 1280
circle X’ +y’ =4 3. Two parabolas have the same focus (4,3) and their
we set directrices are the x-axis and the y-axis,
A 1447 1=47 respectively. If these parabolas intersects at the
2 7 2 points A and B, then (AB)’ is equal to
1) 192 2) 384
17 1407 (1 )
& B 5 3 (3) 96 (4) 392
Ans. (1)
.. Area of Quadrilateral ACBD Sol
=2 x Area of ABCD
1 11 I
22
A(X,, Y, S(4, 3)
11-\7 1+47 o’
=2X—|——— 1
21 2 2 B
2 2 (X ¥2) -
(@) X

=214
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Let intersection points of these two parabolas are
A(x,, y) & B(x,y,)

" equation of parabola I and II are given below

L(x—4Y+(y3)Y=x (1)
& (x—-4Y+(y-3V=y’ (2
Here A(x,, y,) & B(x,,y,) will satisfy with equation
Also from equations (1) & (2), we get=x=y ..(3)
Put x =y in equation (1)
We getx’— 14x+25=0
x, tx,=14
XX, =25
SAB = (x, - %)+ (y Yy
=2(x, - x2)2
= 2[(x,+x,)" — 4x,,x,]
=192
4. Let ABC be a triangle formed by the lines
7x— 6y +3=0,x+2y-31=0and 9x 2y-19=0,
Let the point (h,k) be the image of the centroid of
AABC in the line 3x + 6y —53 = 0. Then h’ + k’ + hk

is equal to
(1) 37 (2) 47
(3)40 (4) 36
Ans. (1)
Sol.

AQ, 11)

7x—6y+3=0 x+2y =31

B4B ox oy =19 C(513)

.. centroid of AABC = [

_ (17 28
373

9+3+5 11+4+13)
’ 3

Ans.

Sol.

17 28 ’
28 I(h.k

[H] l (h,K)

2x+6y =53

Let image of centroid with respect to line mirror is
(h.k)

28

3 (_ljz_l
-7\ 2

3

17 k+28
&3 3 46| —3—1|=53

2 2

Solving (1) & 2) wegeth=3,k=4
s W +K +hk=37

Let §:2i—j+3f<, Bz3i—53+f<and ¢ bea
vector such that axc =cxb and

(5+6)(B+6) = 168. Then the maximum value
of Hz is:
()77

(3) 308
3

(2) 462
(4) 154

(3+b)xc=0

= ¢=Ma@+b)
S=M51—6j+4k)....(1)
|G P=A%(25+36+16)
|¢[=77\°

(@+¢).(b+¢)=168

(o}

+Eb+|CP=168

ol

a.b+a.
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14+3.(3+b)+ 770 =168
using equation (1)

x‘si—6j+4f<r+ 770 = 154

7T+ 7T —154=0
N+A-2=0
=-2,1
.. Maximum value of |¢|* occurs when A =2
|¢P=77\°
=T77%x4
=308
6. Let P be the set of seven digit numbers with sum of
their digits equal to 11. If the numbers in P are
formed by using the digits 1,2 and 3 only, then the
number of elements in the set P is :

(1) 158 (2) 173
(3) 164 (4) 161
Ans. (4)

Sol. (i) number of numbers created using

!
1111133 = T =21
5121

(ii) number of numbers created using

|
1111223 = -~ = 105
412!

(iii) number of numbers created using
7!
1112222 = — =35
413!
Total = 161
7.  Let the area of the region{(x,y):2y£x2 +3,

y+|x| <3,y2 |X — l| tbe A. Then 6A is equal to:

()16 2)12
3) 18 4) 14
Ans. (4)

Sol.

2
A(L,0)

N

y=3—x

A = Rectangle ABDE — Area of region EDC

2
A:>42j01(3—x)—(X ;3]dx

So 6A =14
8. The least value of n for which the number of

integral terms in the Binomial expansion of

(%/7+1%/ﬁ)n is 183, s

(1)2184 (2) 2148
(3)2172 (4) 2196
Ans. (1)

Sol. General term = "C,{7"°}"" (1 1" )r

="C, {7}¥(1 "
For integral terms, r must be multiple of 12
Lr=12k, ke W

Total values of r = 183

Hence max r = 12(182)

=2184

Min value of n = 2184
of the equation

9. The number of solutions

[%%u)@-%wj:o s :
(2 (2)4
(3)1 43

Ans. (2)




Sol.

10.

Ans.

Sol.

yx (ln(secx))3 = —j
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) 1
Consider ——=a

N
{90’ —90+2} {20°~Ta+3} =0
Go— 2)Bo-1)(0-3) (20-1) = 0

o=

b

2
9_93
3

W | —
N | —

’4’2,1
49

\O

X =

So, no. of solutions = 4

Let y = y(x) be the solution of the differential
equation

cosx(loge(cosx))zdy + (sinx —3ysinx log, (cosx))dx = 0,

XG[O,EJ.Ify = -1 , then y(zj is:
2 4) log,2 6

2 1

D toe.3)—toz, (4) ¥ Tog, (4)—Tog. (3)
1 1

@ log. (@) “ og. (3)—log, (4)

“)

cosx(ln(cosx))2 dy + (sinx —3y(sinx) ln(cosx))dx

cosx(ln(cosx))zd—y—3sinx.ln(cosx)y:—sinx
X
dy 3tanx  —tanx
dx In(cosx) (ln(cosx))2
3tanx —tanx

g,
dx ln(sec x) y

(ln(secx))2
J‘ 3tanx

=g M) ) =(ln(secx))3

LF.

tanx 5 (ln(secx))3 dx+C

(ln(secx))

y><(lr1(secx))3 =—%(ln(secx))2 +C

1

Given: x=_, y=——>
4 In2

(1n32) == x(1nV2) +C

-1
—X
In2

-1
&In2

=

><(1n2)3 = ;x%(an)z +C

—%(mz)2 =%1(1n2)2 +C

=C=0

.y (In(secx))’ = _71 (In(secx))’ + 0
)

Y 2In(secx)

-
y 2In(cosx)

In3-1n4
0
Option (4)

11.  Define a relation R on the interval I:O,gj by xRy

if and only if sec’x — tan’y = 1. Then R is :

(1) an equivalence relation

(2) both reflexive and transitive but not symmetric
(3) both reflexive and symmetric but not transitive
(4) reflexive but neither symmetric not transitive

4y

sec’x —tan’x = 1

Ans.
Sol. (on replacing y with x)
= Reflexive

sec’x —tan’y = 1

= 1+tan’x+1—sec’y =1

= sec’y —tan’x = 1

= symmetric

sec’ —tany = 1,

sec’y —tan’z=1

Adding both




12.

Ans.

Sol.
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= sec’x — tan’y + sec’y —tanz=1+1
sec’x +1—tan’z=2

sec’x —tan’z=1

= Transitive

hence equivalence releation

Option (1)
. %2 y2
Let the ellipse, E, :—2+—2=1, a > b and
a~ b
<2 yz
E, :—+==1, A < B have same eccentricity
A? B

5

32 ) .
rectums be —=, and the distance between the foci

5

of E, be 4. If E, and E, meet at A,B,C and D, then

Let the product of their lengths of latus

the area of the quadrilateral ABCD equals:

186
(1) 656 @ ——
1246 24:J6
3) —— 4) ——
5 5
“)
2ae =4
1
2a| —= |=4
&
:a=2\/§
2
PR R R
NowﬁzAz_ﬁ 2(1]21*2_2
a B 3 23) B B
= A’=2B
2
AL g,
B> 3 B 3
=A’=6
X2 y2
242X 1.0
28 M
X2 y2
—+—=1.....2
<t ()

On solving (1) & (2) we get

o EHE SRS

The four points are vertices of rectangle and its area =

13.

Ans.

Sol.

14.

Ans.

Sol.

24.6

5
Consider an A.P. of positive integers, whose sum
of the first three terms is 54 and the sum of the first
twenty terms lies between 1600 and 1800. Then its
11" term is :
(1) 84
(3)90
(&)
S,=3a+3d=54
—at+d=18
S,,=10(2a + 19d)
= 10(36 + 17d)
= 1600 < 10(36 + 17d) < 1800
= 160<36+17d <180
= 124<17d< 144
= 7% <d< 8%

Common difference will be natural number

) 122
(4) 108

=d=8=a=10
=a,=10+10x8=90

Let 521—!—23—!—12 and B=2§+7j+3l;.Let

L : f=(—i+23+f()+7&i, A € Rand

L, : f:(jJrlA()Jr},tB , heR be two lines. If the
line L, passes through the point of intersection of

L, and L, and is parallel to a +b, then L, passes

through the point:

(1) (8,26, 12) (2)(2,8,95)
3)1,-1,1) 4) (5,17,4)
0y

L:r= (—i+2j+f<)+7»(i+23+f<)
== (A—Di+2h+Dj+(+Dk
L,: 7 =(+k)+pQi+7j+3k)

-

f=2pi+(1+7w)j+1+3wk




15.

Ans.

Sol. lim

16.
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For point of intersection equating respective

components
=>A-1=2p (1)
2+ D) =1+7n ....(2)
A+1=1+3u ... 3)
We get

= A=3andp=1

= 5+B=3§+93+4f(

L,: T =2i+8j+4k+a(3i+9]+4k)
Fora=2, f = 8i+26j+12k

n 43 2
The value of lim Zk TOk7+11k+3 is:
n—o| £ (k+3)!

4
(D 3

7
3

)2

5
3 = “4) 3

O]

Z":k3+6k2+11k+5
(k+3)!

kP 6k +11k+6—1
(k +3)!

v (k +1)(k +2)(k +3)—1
2 (k +3)!

. Z(k+1)(k+2)(k+3)_ 1
(k +3)! (k+3)!

n—)ookl

=lim ) L
=S k! (k+3)!

4!

.(1 1 1 1 1 1 1 1 1 j
=lim| - +—+—+—. A ——————— .

(n+3)!
1, 1105
1 2 6 6 3

sin0+ cosO

i

4

The integral 8OI
9+16sin20

jde is equal to :

(1)3log4
(3)4log3

(2) 6log4
(4)2log3

ns. 3)

Sol.

]‘~ sin0+ cosH 40
o\ 9+16(2sin0.cos0)

jﬁ sin0+ cosO
0 9—16(1-2sin0.cos0—1)

]‘~ sin0 +cos0

2 9+16—16(sin 0 — cos0)°
Let sin® — cosO =t

(cosO + sinB)dO = dt

0
dt
=80 ———
;‘.125—16‘[2

_ 80  dt
)
4

5
St

0

=Lln

4
() )
=2In(1) + 4In3
=4In3

x—1

y-2 z-1
-1 2

17. Let L;: and

+1 -2
2 :X—=y—=% be two lines.

-1 2
Let L, be a line passing through the point (o.,f,y)
and be perpendicular to both L, and L,. If L,
intersects L, then [Sa—11B-8y| equals :
(1) 18 (2) 16
()25 (4)20
Ans. (3)

Sol. DR’sof L,=mxn = 1

|
—_
— N "D

—si-3j+k
R e e P
-5 -3 1

A(a—5A, B-31,7v+A)
L : x—1 =y—2:z—1
1 -1 2

=k
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Blk+1,k+2,2k+1) 19. Let |z-8-2i|<l and |z,-2+6i|<2,
Now
o0-5h=k+] = ot =51+ k +1 Z,,Z, € C. Then the minimum value of |Z1 —22|
B-3r=-k+t2=>B=31-k+2 is:
y+A=2k-1=>y=-A+2k+1 (13 ()7
|50L —11[3—8’Y| = |—25| (3) 13 (4) 10
=25 Ans. (2)
18. Let x, X,,.....X,, be ten observations such that
S S 2 Sol
D (x-2)=30, D> (x,~B) =98, p>2and |
i=l i=1
o .4 ) :
their variance is g . If p and o are respectively the
mean and the variance of 2(x,—1) + 4B, 2(x,~1) + B(2,-6
4B, ..., 2(x,,—1)+ 4P, then B—ljis equal to :
o + AB=+/100 =10
(1) 100 (2) 110 Sz, -Z) . =10-2-1=7
3) 120 4) 90
3 @ logs128  log, 5
Ans. (1) 20. Let A= [aij] = .
, logs8 log, 25
4 Ix (2x
5750 o 2
If A, is the cofactor of a,, C, = Zaik Ay, 11,
2 k=1
4 _ 2X; s .
5 10 J<2,and C=[C], then 8|C] is equal to :
= Zx; =258 (1) 262 (2) 288
10 3) 242 4) 222
Now > (x; —B)* =98 ) @
in1 Ans. (3)
10 11
> (x-2x, +p*)=98 Al= —
i 2
_ 108 = 2 11
258 2B(50) IOB 78 Cn = Zalk‘Alk = allAll +312A12 =l Al= ?
PB-8P-2)=0 K
=orp=2 >2 :
B=orp (asB>2) C,=Ya, A, =0
B =8 k=1
Now, 2
C, = Zazk-An( =0
= 2(X1*1) + 4[?), 2(X2*1) + 4B, . ..2(X10*1)+4B k=1
=2x; + 30, 2%, + 30,.....2%;0 + 30 2 11
1 : ’ C,= Zazk A, =Al=—
n=2(5)+30=40 k=1 2
02=22(fj—ﬁ c_ |tz o
5 5 0 11/2
o Bu_8x40 4 =12
o 16/5 4
8|C| =242
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SECTION-B
21. Let f: (0,0) > R be a twice differentiable

1
function. If for some a = 0, jf (kx)dk = af(x),
0

f(1) =1 and f(16) = é, then 16— f (%j is equal

to ,
(112)

Ans.
1
Sol.  [f(hx)d2 =af(x)
0
AX =1t

a = Lat

X
ljf(t)dt = af(x)
X 0

If(t)dt = axf(x)

f(x) = a(x ’(x) + {(x))
(1 —a)f(x) =a.x f(x)

feo_(1=2)1
f(x)_ a x

Inf(x) = 1=a fnx + ¢
a

x=1f(1)=1=¢c=0

1
—16, f(16) = —
X (16) 2

L 4—4a

%z(m)a = -3= —a=4

a

f(x) = x’%

7

f(x)= —%x_z
1”@
16

_ _ _i —4\-7/4
=16 ( 22 )

=16+96=112

22. Let S={meZ:Am2+Am=3I—A_6}, where

2 -1
A= { O]Then n(S) is equal to .
Ans. (2)
2 -1
Sol. A=
|1 0
2 -1/ 3 2/ 4 -3
and so on

m+l  -m’ m+1  -m

m? _(mz_l) J{ m —(m—l)}
1 0] [-5 6

Tlo 1] [-6 7

8 —6]

|6 —4]

=m’+1+m+1=8
=m’+m6=0=>m=-3,2
n(s) =2
23. Let [t] be the greatest integer less than or equal to t.
Then the least value of p € N for which

S AIEE I EERE s

is equal to .

Ans. (24)

L)L)

142+ ...4p)—(’+2°+...9) >1
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P(P+1)_9-10-19>1 25. Let S:{x:cos_lx:n+sin_1x+sin_1(2x+l)}.
2 6

p(p+1) =572 Then Z:(2X—1)2 is equal to

Least natural value of p is 24 xe8

24. The number of 6-letter words, with or without | Ans. (5)
meaning, that can be formed using the letters of the | Sol. cos'x =+ sin 'x +sin” (2x + 1)

word MATHS such that any letter that appears in .4 3n
2cos x—sin (2x+ 1) = —
the word must appear at least twice, is 4 . 2

Ans. (1405) 20— B = 377c where cos 'x =a, sin '(2x+1) = B

Sol. (i) Single letter is used , then no. of words =5
(i) Two distinct letters are used, then no. of words do= 3_75 +B
5 6! 6! 20, = si
C, x| ——x2+——|=10(30+20) =500 cos2o = sinf
214! 313! 2 .
2cos o —1 =sinf
2x" -1 =2x +1

X —x-1=0

(iii) Three distinct letters are used, then no. of

words
1+\/§ .
n= rejedcted
; 6! 1£45 2
C; x =900 =>n= =
212121 2 1_\/5
n=———
2
Total no. of words = 1405
SoAx —4x =4
(2x-1)'=5






