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JEE-MAIN EXAMINATION - APRIL 2025
(HELD ON TUESDAY 08" APRIL 2025)

TIME : 3:00 PM TO 6:00 PM

Ans.

Sol.

SECTION-A
Let the values of A for which the shortest distance
-1 _ y-2 _ z-3

between the lines X 3 = 2 and

z—-5 .
= = 18
5

L be A, and A,. Then
3 4

%

the radius of the circle passing through the points
(O O) (7\‘15 7\‘2) and (7\‘25 7\‘1) is

5\2
(1)— (2)4
2
3) — 43
3
@
p=2i+3j+4k,q=31+4j+5k
ik
pxd=02 3 4|=-i+2j-k
345
A=(1,2,3)B=(L4,5)
ﬁ.(ﬁxq)
Shortest Distance = |—————
‘qu‘

. ‘((X—l)i +2]+2Kk).(<1+2] —k)‘
¥ ¥ |
= A+1+4-2/=1=A-3|=
SA=3+1=42

Radius of circle passing through points
0,0),(4,2) & (2,4)

_ab_c \/_Ox\/_Ox\/g_20><2\/§
4A 1 1 1 2x12
l0 4 2
2

0 2 4
52
3

Ans.

Sol.

Let o be a solution of x> + x + 1 = 0, and for some

aand b in
1 16 13 4

R,[4a b]|-1 -1 2|=[00 0]If —
-2 -14 -8 *

+£a+lb=3,thenm+nisequalto_

o o

(13 (2) 11

(3)7 4)8

(2

x2+X+1=0

o is root

Lo tat+1=0
= o= as ® [cube root of unity]

also

[4—a—2b 64—-a—-14b 52+ 2a-8b]
=[0 0 0]

sat+t2b=4
a+14b=64

= 12b=60= [b=5]

= [a=—¢]

4 m n
+—+—=3
of ot o
4 m n

= —+—+—5=3
o 1 o

=40’ +m+no=73

Dym-2-3 1)
o ~HW3 B

2 2
~In=4

[m=7]
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3. Let the function f(x) = X+>+43, x # 0 be strictly | 5. 1f Lyt L T ,
3 x AR 90
increasing in (—oo,0,)U(0p,0) and strictly decreasing 1 1 1
+— +...00=0
5 o3t st ’
in (03,04)U(0l,05). Then ZOL? is equal to :- . . .
=l —4 —4 4 +..... o0 = B .
(1) 48 (2) 28 22 46
(3) 40 (4) 36 then < is equal to
Ans. (4)
Sol. f(x):§+§+3, x#0 (1) 23 ()18
3 x 3) 15 4) 14
£1(x) =l—% =0 —x=43 Ans. (3)
3 X 111 *
2 _ Sol. If —+—+—+....00=— ....... (1)
f'(x)= X3 d o2t 3 90
X
1 1 1
fi(x) >0 V (-0, —3) U (3, ©) — increasing B =2—4 FORPTRER
f'(x) <0V (-3, 0) U (0, 3) > decreasing 8
5 1T 1 1
20} =37 +03) +(3) (0 +G7 ¢ R[F*? 3 }
=36 1o o .
4. If A and B are two events such that P(A) = 0.7, _Ex% using (ii) ........ (i)
P(B) = 0.4 and P(Am}_3) =0.5, where B denotes 11
the complement of B, then P(B | (Au]_3)) is equal:- v, 14 +3_4 54 F e ©
1 1 1 1 1 1 1
1) — 2) — —
OF @, (14 R T j
1 1
3 - G 11 1
6 3 |zttt
Ans. (1) 27 47 6
7 4 1
Sol. P(A)= —,P(B)=— o=——-——x— using (i) and (ii
m 5 50" Tc 50 [using (i) and (ii)]
— 5 _ 4
P(AUB)= =07l e 15 4 T
16x90 16x90 96
P( B_) _P(BN(AUB) n
AUB P(AUB) Ja__96 _16x90 .
_ o - 4 - -
_P(BNB)U(BNA)) _ P(ANB) p = 96
P(AUB) P(AUB) 1690
7 s 6. The sum of the squares of the roots of
P(A)-P(ANB) 1010 Ix + 2] + [x — 2| — 2 = 0 and the squares of the roots
= = 2 — 1
P(A)+P(B)—P(A ~B) l+ 1_i s of x"—2x—-3|-5=0,is
)1 (3) 30 (4) 24
= 3 = 4 Ans. (2)
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Sol. [x—2f+2x-2[-[x-2[-2=0
=>(x-2/+2)(x-2|-1)=0
=x-2/=1
=>x=2x1=3,1
= sum of square of roots =9 + 1 =10
X =2x-3]-5=0
Case-Ix—320
=>x-2x+1=0
=((x-1Y=0
=>x=1
Butx >3
=>x€e€d
Case-ll x-3 <0
x> +2x — 11 =0, D> 0 = Real & distinct roots
flx) =x"+2x—11
f(3)> 0, ;—ap=— 1<3
= both roots < 3, both roots acceptable
Sum of square of roots = (o + B)* — 2 aff
=4+22=26
= Final sum =10+ 26 =36
7. Let a be the length of a side of a square OABC with
O being the origin. Its side OA makes an acute
angle a with the positive x-axis and the equations of
its diagonals are(\/§+ 1) X + (\/?T— 1) y=0
and («/g—l)x—(«/§+l)y+8«/§=0. Then a’ is
equal to
(1) 48 (2) 32
3) 16 (4) 24
Ans. (1)

Sol.

Ans.

y A
B
OA = aunit
C M
A
45°
o
> X
(@)
Slope of diagonal OB = 3+1
1-3
= tan105°
soo=60°

.. A(acos60°, asin60°)

A(i fi}

272
A Lies on other diagonal

[E}_(‘E;l]. Ba + 83 =0

2
LSRR
2
a=4\/§
Let f(x) be a positive function and

I = [ 2xf(2x(1-2x))dx and I, =i f(x(1-x))dx.

-1

2

Then the value of L is equal to
1

(19
(3) 12
C))

)6
4)4
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I = j 2xf(2x(1 - 2x))dx

2

=2x=t=2dx=dt =1, :%jtf(t(l—t))dt
=2l = j (1= t)f(1 - t)(1 - (1 —t))dt

=21, = j £(t(1—t)dt — j tF(t(1 - t)dt

2211212—211
3411212

I
= 2=4

I

Let 5=i+2j+f< and E=2i+3—f<. Let ¢ be a
unit vector in the plane of the vectors a and b and

be perpendicular to a. Then such a vector ¢ is :

() % (3-2k) @ % (<i+3-k)
3 % (-3+K) @ g (iR
“)

Let vector p in plane of @ & b= K(5+XB)

= da+Aba=0
=6+13)=0
=>A=-2

= 16=(—3§+31A<)

(-i+§)
N

Unit vector — =+

10.

Ans.

Sol.

11.

Ans.

Let the ellipse 3x* + py’ = 4 pass through the
centre C of the circle x> +y* — 2x —4y — 11 =0 of
radius r. Let f}, f; be the focal distances of the point

C on the ellipse. Then 6f;f, — r is equal to
(1) 74 (2) 68
(3)70 (4) 78
(&)
2 2

XY
4/3 4/P

Centre of circle (1, 2), radius
RN v

r=4

*+ E pass from centre (1, 2)

" E+P=1
4

vertical ellipse

p=1f .
4

\/ 4/3 \/ 1 11
e= -2 = 1-— = [—
16 12 V12

.. Focal distance of C (h, k)
=b £ ¢k

F1 =4+ EXZ
\}12

F2 =4- HXZ
\112

F1F2 = 16_222
3 3

6F1F2 —-1r=74-4="170

3
The integral _2[ (|Tc2x sin(nx)|) dx is equal to :
|

(1)3+2n
(3)1+3n
3

)4+
(4)2+3n
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3/2
Let, 1= 7 I |xsinnx|dx
-1

1 3/2
2 . .
i {J. xsmnxdx—f xsmnxdx}

-1 1

1 3/2
e {2‘[ X sin xdx — J. X sin TCXdX}

0 -1
Consider

Ix sin txdx

—x.lcos X + J.l.lcosnxdx
T

T
X sin tx
= ——COSTIX +——
T T

. 1 . 3/2
) X sinmx X sinmx
[=7"12| —=cosmx +— —| —=cosmx +—
T Y 0 T T 1

I

;]I\)
—_——
3 |w

+
A, —
!

=3n+1

A line passing through the point P(a, 0) makes an

acute angle a with the positive x-axis. Let this line
. o .
be rotated about the point P through an angle 5 in

the clock-wise direction. If in the new position, the

slope of the line is 2 — \/g and its distance from

the origin isL , then the value of 3a’tan’a. — 2/3

NG

is

(H4 (2)6
35 48
0]

Sol.

13.

Ans.
Sol.

(a,0)

mpr =2 — \/5 =tan 15°

= [a=307]

%5

equation of PR :
y=tan 15° (x —a)
y=@2-3)(x-a)

1
1 distance from origin = —
SN
\/3_,a—2a |:L
\/4+3—4\/§+1‘ 2

la](2-3) _

2J2-B)
N

1
NG
= 2(y2+B3)

ol = —=
a -5
a>=2(2+3)

3a’ tan® o — 2\/?_>
3 x (4+2\/§).%—2\/§=4

There are 12 points in a plane, no three of which
are in the same straight line, except 5 points which
are collinear. Then the total number of triangles
that can be formed with the vertices at any three of

these 12 points is

(1) 230 (2) 220
(3) 200 (4) 210
C))

2, -3C5=210
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14. LetA=10c[0.22]:1+10Re 2cosO +isin® 0 16. The number of integral terms in the expansion of
’ ’ cos®—3isin0 ) | 1 1101
2 8 ]
Then ) 6’ is equal to AT 1S
0ecA
21 , , (1) 127 (2) 130
(1) 27 (2) 8n (3) 129 (4) 128
Ans. (4)
(3) 2752 “4) 6n’ 1016-r *
e (1 4 Sol. T =""C.(5) 2 7°
ns. (1) eos0s isin =r1=0,8, 16,24, ...., 1016
Sol. 1+10R6(M -0 1016 =0+ (n—1)8
cos0—3isin0® 1016
— —-1=— =127
. Z+Z=2Re(z) =N g
200s6+isin6+200s9—isin9 —ox —_1 So, n=128.
cos0—3isin® cosO+31sin0 10
(2COSZ e_3sin2 e)+(2cos2 e)_(351n2 9) _2 17. Let f(X) = X — 1 al’ld g(x) = ex fOI’ X € R . If
cos” 0 +9sin’ 0 10 dy [ 25 (£(£(x)) = 0) = 0. then v(1
2c0526—3sin26: —_l dx g( ( ( ))) \/; YO0 ’ v
cos’0+9sin’0 10 is :-
= 20 cos® 0 — 30 sin’0 = — cos’0 — 9 sin’0 1-¢? 2e—1
2 2 (1) (2)
21 cos’0—-21sin"0=0 et IS
= c0s20=0 o1 1—&3
n 3n St In 3) — 4)
26:_3_,_:_ e4 64
222 2
2 o 257 497 sar 21@ | Ams O
S>>0 =—+ + = = Sol. f(x)=x-1

15.

Ans.

Sol.

16 16 i 16 16 16 4
Let A=1{0, 1,2, 3,4, 5}. Let R be a relation on
A defined by (x, y) € R if and only if max
{X,y} € {3, 4}. Then among the statements
(S;) : The number of elements in R is 18, and
(S;) : The relation R is symmetric but neither
reflexive nor transitive

(1) both are true (2) both are false
(3) only (S,) is true (4) only (S)) is true
3

A=1{0,1,2,3,4,5}

R = {(0,3), (3,0), (0,4), (4,0), (1,3), (3,1), (1,4),
4.1, (2,3), 3,2), (24), (4.2), 3.3), 3.4), (4,3),
4.4}

Total 16 elements

Not reflexive as (0,0), ....., (2,2) ¢ R

Symmetric -~ V all a,b

(a,b) & (b,a) e R

Not transitive *.* (0,3), (3,1) e R

but (0,1) ¢ R

= Only S, correct

ffx)=fx)-1=x-1-1=x-2
g(f(f(x)) = &

dy ENR ) 1
2L =¢ xe' 't ——

dx \/;y
? ‘ %y =" which is L.D.E

X X
ILY

LF.=¢e ¥ = eNT
Its solution is

2 J.ez“ﬁxe"‘”;‘

yX e ‘dx +¢

yx e = Ie"’zdx+c

yx e = 2tc
Givenx=0,y=0= 0=e’+c ;c=—c¢"
Sy X e = g2
whenx=1,yxe’=e' —¢”

1 1
_el-e? o ¢ _e-e e-l
y ez - ez - es e4

Option (1) is correct
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«/1 tan*(2) —1
18. The value of cot’ & — cot’!
tan(2)
2 1
l+tan”| — | +1
2 .
| is equal to
tan| —
2)
5 3
Nm—— 2Q)n— —
(1) 2 (2) 5
3 5
)+ — Hr+ —
(3) 5 4) 5
Ans. (1)
sec—|+1
2|-1
Sol. cotl(ISCC | ] cot™
tan
tan —
1
1+cos—
[ —1—cos2 O 2
=cot | ——— |—cot
sin2 1
sin —
-1 -1 1
= m—cot (cotl)—cot [COth
= TC—1—1=TC—§
4
2 2+4p 2+p+q
19. LetA=|4 6+2p 8+3p+2q
6 12+3p 20+6p+3q
If det (adj (adj(3A))) = 2" - 3", m, n € N, then
m + n is equal to
(1)22 (2) 24
(3) 26 (4) 20
Ans. (2)

2 2+4p 2+p+q
Sol. |A|=14 6+2p 8+3p+2q
6 12+3p 20+6p+3q
C—>GC-C-C; % %
Then C; — C, — Cyx (1 + g}
20 0
=|Al=14 2 2+p
6 6 8+3p
= |A|=2(16+6p—12—6p)=8=2
ladj(adiBANI =|3A[*" = 3A'
y (33|A|)4 = (3*x 2% =22 x 32
=m+n=24
20. Given below are two statements :
Statement I :
-1 1+x
tan” x +log ,’— -2x
. “Vi1=-x 2
lim S =—
x—0 X 5
23
Statement II : lim[xl—X J =—
x—1 e
In the light of the above statements, choose the
correct answer from the options given below :
(1) Statement I is false but Statement II is true
(2) Statement I is true but Statement II is false
(3) Both Statement I and Statement II are false
(4) Both Statement I and Statement II are true
Ans. (4)
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tan’lx+l[ﬂn(1+x)—ﬁn(1—x)]—2x
Sol. lim 2 .
x—0 X
x X j 1{ x> x [ x> x H
X——+— — Xt X | |- 2x
= lim 3 5 2 2 3 2 3
x>0 X5
5
2x+2i -2x )
= lim > ==
x—0 X 5
2 . (2
limx"™ = em[i)(kl) e’

x—1
= Both statements correct
SECTION-B
21.  Let the area of the bounded region

{(x,y) :0<9x <y’ y>3x—6} be A. Then 6A is

equal to
Ans. (15)
Sol. 0<9x<y’&y>3x-6
y
%49*
!
-6
ys?)x
0 ; X
-3 :
£-6

1

A:f2f§+6 _3 Sq. unit
2 2

s 6A = 6><é =15
2

22.

Ans.

Sol.

vy Ul

Let the domain of the function
f(x) = cos_l(:x_'_;j be [a, B] and the domain of

g(x) = logy(2 — 6logys(2x + 5)) be (y, 0).
Then |7(a + B) + 4(y +9)| is equal to
(96)

f(x) = cos™ (ﬁj
3x-17

= —1s(4x+5Js1
3x-7

4x+5
> -1
(3){—7}

4x +5+3x-7 >

3x-7
27){—220
3x-7 .
2 7
7 3
2 7
X el —0,— |U| —,0
(=343
& 4X+5S x+12£0
3x-7 3x-7
12 7
3

.. Domain of f(x) is

nf

g(x) = logx(2-6 logy7(2x + 5))
Domain

2—-61logy(2x+5)>0
6 logy,(2x +5)<2

2
a=—-12,=—
b 7

1
log,;(2x +5) < 3

2x+5<3
x<-1

&2x+5>0=x> —g

Domainis x e (—%,—l)

5

=-25=-1
T3

|7(oc +B) +4(y + )| =[7(— 12 + %‘F 4(—§—l)|
|-82 — 14| =96
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23. Let the area of the triangle formed by the lines | 24. The product of the last two digits of (1919)”" is
X+2=Y*1=Z’XTS=_%=ZTI Ans. (63)
Sol. (1919)""=(1920 - 1)""
and 22 =Y=3_7272 po A Then A” is equal = "1Cy(1920)" - PC,(1920)" + ...
B 3 + 1919C1918(1920)1_ 1919C1919
to =100+ 1919 x 1920 - 1
Ans. (56) =100 A + 3684480 — 1
Sol. Li:x+2=y—l=z=/ =100+ ........... 79 (last two digit)
= Number having last two digit 79
L, x=8 _y 21 _ m .. Product of last two digit 63
5 -1 1 25. Let r be the radius of the circle, which touches
L X = y-3 _z-2 _ x-axis at point (a, 0), a <0 and the parabola v’ =9x
-3 5 1 at the point (4, 6). Then r is equal to
Point of intersection of L; and L, Ans. (30)
(-2-5m+3 Sol.
l+1=—m;l=0,m=-1 A(-2,1,0)
f=m+1

Point of intersection of L, and L;
Sm+3=-3n

-m=3n+3 ;m=0,n=-1, B(3,0,1)
m+1l=n+2

Point of intersection L; and L,

-3n=(-2
3n+3=(+1'0=2,n=0,C(0, 3, 2)
n+2=/,
A (-2,1,0)
B (3,0,1) C(0,3,2)
1? i k
Ar(AABO) = 215 1 -
33 1

A= %|i(4>—](—8>+l2(—12)|

A= %\/16+64+144 =56

(x—a)er(y—r)ZZr2

(4-ay+6-1'=r

16 +a’~8a+36+1"—12r=r1

a’~8a—12r+52=0

Tangent to parabola at (4, 6) is

6.4 = 9.(%‘1) i 3x—4y+12=0

This is also tangent to the circle
CP=r

3a—4r+12

5

3a +12=4ri5r{

=+r
y (1)

equation of circle is

(x—a)+(y-1’=r

satsty P(4, 6) => a’~8a— 12r+52=0 .....(Q2)
From equation (1)

If a + 4 = 3r then a = +6 (rejected)
If3a+12=-rthena=-14andr=230






