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JEE-MAIN EXAMINATION - JANUARY 2025

(HELD ON THURSDAY 23 JANUARY 2025)

TIME : 3:00 PM TO 6:00 PM

Ans.

Sol.

Ans.

Sol.

SECTION-A
If in the expansion of (I + x )* (I — x)?, the
coefficients of x and x* are 1 and -2, respectively,

then p* + q” is equal to :

(1) 8 () 18
(3) 13 (4) 20
3

(1) (1=%)T = (PCy +PCx+PCx +...) (1€ = 9Cx +9C,x7 +-.)

coffof x = PC, 1C, +PC, 1C, =1

p-q=1

coff of x* = ¢, °c,-"c

a(q-1) p(p-1)

= _pg+—"~_A=2
2 P

q° —q—2pq+p’ —p=—4

I-(ptq=-4

p+q=5

p=3

q=2

q P~ 4
, G +C, ¢ =2

sop’+q =13

Let A={(x,y) € RxR:|x+y| >3} and
B={(x,y) e RxR: x|+ |yl <3}.
KFC={x,y) e AnB:x=0ory =0}, then

Z | X+Yy]is:

(x,y)eC

(H 15 (2) 18
3)24 4 12
“

C= {(370)a (_3’0)7 (073)> (07_3)}
Sx+yl=12

Ans.

Sol.

Ans.

Sol.

The system of equations
x+ty+z=6,
x+2y+52=9,
x+5y+Az=y,

has no solution if
(HA=17,n=18
Q)r=#17, n=18
B)r=15nu=17
@HAr=17,u=18

(e))

D:

—_— = —

1
2
5

S W =
I
o

A=17
1 1 6
D,=[l 2 9|%0
1 5§
nu=18
Let jxssinxdx=g(x)+C, where C is the

constant of integration.

If 8(g[gj+g(gn =an’ +Bn2+ Y, 0, B,y €Z,

Then o +  —y equals :

(1) 55 (2) 47
(3) 48 (4) 62
@

jx3 sinxdx = —x> cosx + I3x2 cosxdx

3

= —x>cosx+3x>sinx — I6xsinxdx

= x> cosx +3x>sinX + 6X cosx —6sinx + ¢

So g(x)z—x3 cosX +3x% sinx +6x cosx —6sinx
2
i i
=22 6
g{zj
' _ 2 3 -
g (x)——3x COSX + X~ SINX +6cosxX —6Ccosx

(42 fe) o

Soa+p—-y=55




JEE-Main Exam Session-1 (January 2025)/23-01-2025/ Evening Shift

OALLEN
5. A rod of length eight units moves such that its ends | Ans. (2)
A and B always lie on the lines x —y + 2 =0 and | Sol. Let the parallel line is
y + 2 =0, respectively. If the locus of the point P, x-1_y-4_z-0
that divides the rod AB internally in the ratio 2 : 1 1 2 3
is 9(x2 + auy® + Xy + yx + 28 y) — 76 = 0, then so their point of intersection is
o — P —y is equal to : A+1,20+430)=(2t+2,3t+6,4t+3)
(1) 24 (2) 23 A=2t+1
(3)21 (4) 22 2L +4=3t+6=t=0
Ans. (2) so POl is (2,6,3)
/Y:X+2 so distance =\/(2—1)2+(6—4)2+(3—0)2 =14
Sol. A (a,0+2) 7. Let the point A divide the line segment joining the
\ points P(=1, —1, 2) and Q(5, 5,10) internally in the
o &p ratio r : 1 (r > 0). If O is the origin and
/ \;%— 2 1 2
y=— o ap~0oal
B(B,-2) (OQ.OA)—g‘OPxOA‘ =10, then the value of r
is :
h:3B+oc (1)14 2)3
3
) N7 4)7
—4+o+2
k= 3 Ans. (4)
o=k 42 Sol A= 5r—1’5r—1,10r+2
r+1 r+1 r+l1
2=3h-a=3h-3k-2 o
_ __.__.. |lorPx0OA
so AB =8 (OQ.OA)—‘ | ~10 ..(1)
(a—PB) +(a+4) =64
, 0Q.0A =—(30r+2)
3h -3k -2 2 r+l
3k+2—-| ——— || +(3k+2+4) =64 , 5
OPxOA" =——(800)
(9k—3h+6)’ ) (r+1)
> +(3k+6) =64 :
4 so by equation (1)
2 2 2
- = 800
9[(3k h+2) +4(k+2)} 64x4 10 (15p41)- L1 ( 2):10
9(x> + 13y’ — 6xy — 4x + 28y) = 76 r+l 3 (r+1)
a—PB-y=13+6+4=23 2% 14r=0
6.  The distance of the line x=2_y-6_z-3 from r="71#0
3 8.  Ifthe area of the region
- —1<x< <y< Mg i
the point (1, 4, 0) along the line X_¥y-< 2:_Z+3 (oy):-l<x<l,0<y<atei—e’a>0}is
12 3 e’ +8e+1 .
] ————— —  then the value of ais :
is : e
17 (2)6
1) V17 2) \14
() V17 (2) 14 g s
(3) V15 (4) 13 Ans. (4)




JEE-Main Exam Session-1 (January 2025)/23-01-2025/ Evening Shift

D ALLEN
10. A board has 16 squares as shown in the figure :
Sol. (0,2)
x=-1 0] x=1
Out of these 16 squares, two squares are chosen at
1 random. The probability that they have no side in
required area is a+ j(a +e*f—e* )dx common is -
0
1 4 7
Xie X 1) = 2) —
a+[a+e +e ]O (1 c ( )10
1
2a+e—l+e'—1=e+8+ — 3 23
3) = 4) —
e 3) c “4) 30
2a=10=>a=>5
9. A spherical chocolate ball has a layer of ice-cream | Ans. (1)
Sol. Total for selecti t ='°C
of uniform thickness around it. When the thickness 0 T UL Aty TWO SqUAtes ?
=120
of the ice-cream layer is 1 cm, the ice-cream melts Total ways for selecting common side squares
at the rate of 81 cm’/min and the thickness of the = 3{14' + M
Horizontalside  vertical side
ice-cream layer decreases at the rate of — 4
ired probabilit
S cm/min. The surface area (in cm®) of the b Tequirec Probabitity
4n 24
chocolate ball (without the ice-cream layer) is : 120
4
(1)225n (2) 128 & T
(3) 196 1 (4) 256 11.  Let x =x(y) be the solution of the differential equation
Ans. (4) dx X (i
=| X-y— sin| = |,y>0and x(1)= —.
o =[xyt oin( %]y 0maza -
Then cos(x(2)) is equal to :
(1) 1 —2(log.2)* (2) 2(log2)* — 1
(3) 2(loge2) - 1 (4) 1 -2(log:2)
Ans. (2)
3 . [ x
V=—mr Sol. ydy = (xdy — ydx) sm(—j
y
ﬁ = 4’ E
a dy _ (M}m(i]
, 1 y y y
81=4mr" x .
T
=8l d_yzsm(ijd[j}
=9 y y y
surface area of chocolate = 4n(r — 1)2 =256m = /ny= cosi +C
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12.

Ans.

Sol.

13.

Ans.
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x(l)=§30=cos£ +C=C=0

Iny = cos X
y

buty =2 :>cos§=£n2

X
cosx = 2¢cos’ E -1

=2(/m2)* -1

Let the range of the function

f(x) = 6 + 16 cosx . cos[g—xj. cos (g+xj.

sin3x . cos6x, x € R be [a, B]. Then the distance of

the point (o, B) from the line 3x +4y + 12=01s:

()11 2) 8
(3) 10 4)9
@

fx)=6+16 [i cos3xj sin3x.cos6x

=6 + 4 cos3x sin3x cos6x
=6 +sinl2x
Range of f(x) is [5, 7]
(o, B)=(5,7)
15+28+12
5

Let the shortest distance from (a, 0), a > 0, to the

distance = ‘ ‘ =11

parabola y* = 4x be 4. Then the equation of the
circle passing through the point (a, 0) and the focus
of the parabola, and having its centre on the axis of
the parabola is:

(1) xX*+y*—6x+5=0

(2) x*+y*—4x+3=0

(3) x*+y*—10x+9=0

(4) X*+y*—8x+7=0

0))

Sol.

14.

Ans.

Sol.

Normal at P P(E.20

yHtx=2t+t
T
(a, 0)
at=2t+t
a=2+1t
R (2 +t5,0)

PR=4=4+4t>=16

A=12=>t=3
a=5 R (5,0)
Focus (1, 0)

(1, 0) & (5, 0) will be tha end pts. of diameter
= Eg" of circle is

(x-1) (x=35)+y*=0

X+y —6x+5=0
Let X =R x R. Define a relation R on X as:

(a;, b)) R (a3, by) < b; =by.

Statement-I: R is an equivalence relation.
Statement-II: For some (a, b) € X, the set
S={(x,y) € X:(x,y) R (a, b)} represents a line
parallel to y = x.

In the light of the above statements, choose the
correct answer from the options given below:

(1) Both Statement-I and Statement-II are false.
(2) Statement-I is true but Statement-II is false.
(3) Both Statement-I and Statement-II are true.
(4) Statement-I is false but Statement-II is true.
(2)

Statement — 1 :

Reflexive : (a;,b) R(a;, bj)) = b; = b, True

} True

Symmetric : (a;,b;) R (ay, b,) = b; =b,
(az,b2)) R (a1, b)) => by =b,

Transitive :  (a;, b;) R(ay, b)) = b;=Db;
& (as, by) R (a3, b3) by = b b = b3
- (al, bl) R (8.3. b3) =

True

Hence Relation R is
Statement-I is true.
For statement — Il = y = b so False

an equivence relation
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) x* y? 16. Let A = [a;] be a 3 x 3 matrix such that
15. The length of the chord of the ellipse —+-—=1,
4 2 0] [o 4] [o 2] 1
whose mid-point is (1,1j,is: A |11=|0|, Ajl|=|1} and Al1|=]0/, then
2 o] |1] |3] |o 2| |o
2 5
(M §JE 2) 5\/]3 a3 equals:
() 515 O (M- @0
Ans. (1) (3)2 @1
Sol. T=S, Ans. (1)
X_’1+ Y% :l+l a; A, A
4 2 4 8 Sol. LetA=|a, a, a,
a31 a32 a’33
Xty=— -
0 a, 0
solve with ellipse Al 1= 0 |=ay, 1|= a,=0a,=0
1 as, 0 a3 1

Pp= \/(Xz -X, )2 Jr(y2 -y, )2

(4] [o] 4a, +a,+3a,;,=0
= V2%, - x| AlL|=|1|= 4a, +a, +3a,, =1=4a, +3a, =1
|9 | _0_ 4a,, +a,, +3a,;, =0
P(x1,y1) . _
& 2 1 2a, +a, +2a, =1
~—1 All|=0|= 2a, +a, +2a,,=0=>a, +a,, =0
R(x2,y2) _
2] |0] 2a, +a,,+2a,,=0
3 —43.23 + 33.23 =1= ay = -1
y2 = — _X2 . .
2 17.  The number of complex numbers z, satisfying |z| = 1
3 =
Y1:§—X1 and é+£ =1,is:
Z
2=n=X=X (e (2)4
2 2 _
X +2y =4 3) 10 (4)8
2
X2+2G_Xj _y Ans. (4)
Sol. z=e"
X1 + Xy = 2 z
XX, = 1/6 Z 221> eize+e’129‘:1:>|c0s29|=l
Z z 2
2 .
|x2 —X, | = \/(X2 +X,) —4xX, 8 solution
18.  Ifthe square of the shortest distance between the lines
= J4-4/6 x-2_y-1_z+3 and X+l _y+3_z+5 is
Vs 1 2 -3 2 4 -5
5 2
PR=22—==215 m , Where m, n are coprime numbers, then m + n is
2\ 3 n
equal to:
(1)6 2)9
_ 5 y (3)21 4) 14
6 Ans. (2)
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Sol. d=(2,1,-3) _ (2x2 —3x+5)(3x—1)5 ‘
= 20. lim is equal to:
b=(-1-3,-5) 7 (3x? +5x+4)\/(3x+2)X
i 3 k 2 2e
5xd = 1) —= 2 —-=
pxq={1 2 -3 J3e J3
2 4 -5
2e 2
2o 3) — 4 —
=21—] 3 /e
b-d=-3i-4j-2k Ans. (4)
o _[(B-3)(5xa) (2_3+5J(1_1)“
= |I3 % (l| ) X x? 3x
Sol. lim -
X 5 4 2
_2 34—+ || I+ I
= \/g X X X
X 1
(Sd )2 = ﬂ .2 65(1—§—1]
5 = lim 3
X—>0 | o i
m=4,n=5=m+n=9 e(1+3x 1]
L 3 ,
2 ) 1
19, 1f1= [0 dx, 2e6 2 -
0sin2 x +cos2 X 3R 30
21
Is nsm X(;CO)ZX dx equals: SECTION-B
o SN X+ X 21. = The number of ways, 5 boys and 4 girls can sit in a
2
(1) LS ) = row so that either all the boys sit together or no
16 4
two boys sit together, is
m n’
— s ns.
(3) 3 4) 12 Ans. (17280)
A ) Sol. A : number of ways that all boys
ns.
Sol. Forl sit together = 5! x 5!
ol. For
Apply king (P 5) and add B : number of ways if no 2 boys
ing (P—5) and a
PP 1}:/2 s sit together = 4! x 5!
szdx:gjlzg ANB=¢
Required no. of ways = 5! x 5! + 41 x 51 = 17280
L njz Xsinxcosx dx 22. Let o, B be the roots of the equation x* —ax —b =0
2= ) T4 a4
o S X+Cos X with Im(a) < Im(B). Let P, = o' — B" If
Apply king and add P,=-5J7i, P,=-3J7i, P,=1J7i and
tan x sec” xdx
=— I an x 11 P6=45\/7i,then ‘OL4+B4‘ is equal to
0
put tan’x =t Ans. (31)
71: Sol. a+pf=a af=-
g.([t2+1 P6=aP5+bP4
2 45\Ti =ax1147i +b(-37 )i
82 16
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23.

Ans.

Sol.

24.

Ans.

Sol.
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and Ps = aP, + bP;
147i :a(—3ﬁi)+b(—5ﬁi)

11=-3a-5b (2

a=3,b=-4
‘a“ +B4‘=\/((x4 —B4)2 +4OL4B4

=\-63+4.4*
=J-63+1024 =/961 =31

The focus of the parabola y* = 4x + 16 is the centre

of the circle C of radius 5. If the values of A, for
which C passes through the point of intersection of
the lines 3x —y =0 and x + Ly =4, are A; and A, A; <
A2, then 12X + 292, is equal to

as)

Y =4(x+4)

Equation of circle

(x+3)P>+y* =25

Passes through the point of intersection of two

lines 3x—y=0and x + Ay =4

4 12
,—— |, we get
3n+1 3A+1
Sy
6

12X, +29%,
-14+29=15
The variance of the numbers 8, 21, 34, 47, ..., 320,

is

(8788)
8+ (n—1)13 = 320
13n =325
n=25
no. of terms = 25
2 8+320
S, 84214..4320 , (8+320)
mean = —1 = =
n 25 25
2
variance o2 = X —(mean)2
n
2 2 2
:8 +21 Yém+320 —(164)2

= 8788

25.

Ans.

Sol.

The roots of the quadratic equation 3x° —px + q=0

are 10™ and 11™ terms of an arithmetic progression
with common difference g . If the sum of the first

11 terms of this arithmetic progression is 88, then
q - 2qis equal to
474)

Sy, =5 (2+10d) =88

at+5d=28
al=8—5><§:l
2 2
Roots are
Tm:a+9d=l+9><§:14
2 2
T11=a+10d=l+10x§=2
2 2 2
p 31 59
gz 10+T11:14+7:—
7
L 2

=651 177
=474




