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|JEE MAIN 2025 | DATE : 24 JAN 2025 (SHIFT-2) EVENING
MATHEMATICS
SECTION 1

[:Q.1]

[:ANS]

[:SOLN]

[:Q.2]

If o > B >y 0, then the expression

cotl{[ﬂ (l+ Bz)}ﬂ:otl{}w (1+ yz)} + COtl{OL-i- (l+ az)} is equal to :

(—=P) (B=v) (v-a)

[:A] g—(oc+[3+y)

[(B] O

[C] =

[[D] 3=n

C

Cot_l(aB—BZ+1+B2J+Cot_1{[’>y—yz+1+y2J+Cot_1[ay—a2+l+a2J
o-f Py Yo

= cot™ (MJ +cott (BY—”J +cot™? [Mj
- -y Y-
“tan Y LB ) et B2 ) s tan [ X2
1+af 1+ By 1+ya
= (tan_loc - tan_lﬁ) + (tan_lﬁ - tan_ly) +(n + tan_ly - tan_loc)
=T

If the equation of the parabola with vertex V(g,sj and the directrix x + 2y =0 is

ox? + By — yxy — 30x — 60y + 225 = 0, then o, + B + y is equal to:

[[A] 6
[B] 7
[C] 9
[D] 8
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[:ANS]

[:SOLN]

[:Q.3]

[:ANS]
[:SOLN]

| JEE MAIN 2025 | DATE : 24 JAN 2025 (SHIFT-2) EVENING

C
. . 3
Equation of axis y—-3= E(x - 5)
y—2x=10
foot of directrix
y—2x=10
& = (0,0)
2y +x=0
Focus = (3, 6)
PS’=PM’
: . 2y Y
{x—3r+(y—6r=[“ :”]
5
4 +y' —dxy —30x — 60y +225=0
Compare, wegeta=4,f=1,y=4 = a+pf+y=9

Group A consists of 7 boys and 3 girls, while group B consists of 6 boys and 5 girls. The

number of ways, 4 boys and 4 girls can be invited for a picnic if 5 of them must be from group

A and the remaining 3 from group B, is equal to :

[A] 8925

[[B] 9100

[C] 8575

[D] 8750

A

Group A Group B
Total Boys 7 | Total girls 3 | Total Boys 6 | Total Girls 5 Total Selection

2 3 2 1 "c,x3CyxfC,x°Cy
3 2 1 2 "Ccyx3C,x0Cyx°C,
4 1 0 3 7C4><3C1><6C0><5C3

Total ways = 1575 + 6300 + 1050 = 8925

[:Q.4] Let the points [%,a] lie on or inside the triangle with sides x + y = 11, x + 2y = 16 and

ﬂentors Eduserv”‘
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[:ANS]
[:SOLN]

[:Q.5]

[:ANS]

| JEE MAIN 2025 | DATE : 24 JAN 2025 (SHIFT-2) EVENING [3]

2x + 3y = 29. Then the product of the smallest and the largest values of a is equal to :

[A] 44
[B] 55
[C] 22
[D] 33
D

L.(2x+3y=29)
TR

\\g L.(x+2y=16)
4 1

=11 L(xty=11)

2

/.
Vi

) ) ) 11 .
Point of intersection of x = E withL & L,

gives, o = 1
2

anda,_ =6

oL .o = ”><6=33

man max 2

The area of the region enclosed by the curvesy = e*, y =

[[A] 2log,2-1

[(B] 1+log,2
[[C] 1-log.2
[(D] logg2

C

e* —4 and y-axis is:
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[:SOLN] y=¢"

y=le’-1|

{—F:n?:.ﬂ}

o

Shaded Area = j |:t=" —(1 —e" )]dx

—fn2

L]

5 {Ze" - ]]dx =[2e" —x]in:

= (2—(1+ fn2))
=1-/n2
[(Q.6] Let A= {x e(0,m)- {g} 1095z |sinx|+ 1095/ |cos x| = 2} and

B:{x20:«/;(«/;—4)—3‘«/;—2‘+6=0}. Then n(A UB) is equal to:

[A] 2
[(B] 8
[C] 6
[D] 4
[(ANS] B

[:SOLN] A :log,.|sinx| + log,|cosx| = 2

= log, . (|sinx . cosx[) =2

= |sin2x‘ =—
T

| VA

0] /2 b8

Clearly Now Number of solution 4
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B:let X =t<2
Then &(&—4%3(&—2]%:{]
= —d+3t-6+6=0 —t?—t=0,t=0,t=1

x=0,x=1
again let x=t>2
thent? —4t—3t+6+6=0
StP-7t+12=0=>t=3,4
x=09, 16
.. Total number of solutions =
N(AUB)=4+4=8

[:Q.7] If the system of equations
X+2y—-3z=2
2X+ Ay +5z2=5
14x + 3y + uz = 33

Has infinitely many solutions, then A + p is equal to :

[A] 11
[(B] 13
[C] 12
(D] 10
[(ANS] C
1 2 -3
[(SOLN] A={2 A 5[=0,An+42L—-4u+107=0
14 3

A = 20 + 99) — 10p + 255
A2=13—p
Az=5)+5

Ay=0=>nu=13&A3=0=r=-1
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[:Q.8] Let (2, 3) be the largest open interval in which the function f(x) = 2 log (x — 2) — x° +ax + 1is
strictly increasing and (b, c) be the largest open interval, in which the function
agx) = (x— 1)3(x +2-— a)2 is strictly decreasing. Then 100(a + b — c) is equal to:
[A] 360
[(B] 160
[[C] 280
[[D] 420

[(ANS] A

2
:SOLN] f'(x)= -2x+a>0
[ ] ( ) X-2 "
" 2
f'(x)=——=-2x+a>0
X—-2

f'(x) ¥
f'(x)=0
2-6+a>0
az4=a,,=4
g(x)=(x-1) (x+2-ay
g(x)=(x—1)" (x=2)
g (X)=(x—1)2(x-2)+(x—2) 3(x— 1)
=(x-1Y(x-2)(2x-2+3x-6)
=(x-1(x-2)(5x-8)<0

8
X e (T,EJ

5

8

100(a+b—-c)= 1ﬂﬂ[4+§—2] = 360

[:Q.9] Suppose A and B are the coefficients of 30" and 12" terms respectively in the binomial

expansion of (1 + x)Z”‘l. If 2A = 5B, then n is equal to:
[A] 21
[B] 19
[[C] 20
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[D] 22
[:ANS] A
[:SOLN] Coefficient of 30" term = A
~ A=>"1C,g and B = "Iy,
Alg,
2 *7'c,=5"'C,
Zn-1)! In-1)!
EQE[En—iU]! B 5{2L—12}3111

1 1
29..12-5 (2n-12)(2n-13)...(2n-29)2

1 |

30-29..12  (2n-12)(2n-13)..(2n-29)12

2n-12=30=n=21

[(Q.10] Let a=3i-]j+2k, 6=éx(| —2I2) and ¢ =bxk . Then the projection of ¢ —2j on & is:

LAl 37

[B] 14

[C] 2V14

[D] 2V7
[(ANS] C

[:SOLN] B:zix(i-}k)

1) k
=3 -1 2|=2i+8j+k
1 0 =2
E=E><l2=81—2]
c-2j=8i-4j

~

Now, Projection of ( —2]) on a
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[:Q.11] If7=5+%(5+(x)+7i2(5+20c)+7i3(5+30c)+ ..... o, then the value of o is :

(Al 2
B 2
[C] 1
[D] 6
[[ANS] D
[:SOLN]

LetS=5+%[5+u)+ %(5+2a}+...

1 1 1
-g = —{5) + 5 + ... ¢
Ls= 19+ Leva)vos
E(B] = 5+ll’1 —_— 6=5+E=>D'.=ﬂ
77 7 l—l = 6
7

[(Q.12] LetA= [aij] be a square matrix of order 2 with entries either 0 or 1. Let E be the event that A is

an invertible matrix. Then the probability P(E) is :

ES
G
(el 2
ERS
[[ANS] B
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1 1
C-1 — 4 ways
0 1

[:SOLN]
C-II L; ?‘ & ‘? {1]‘ — 2 ways
Probability P(g) = Yoursble _ 6 _3
total 16 8
[:Q.13] Let [X] denote the greatest integer function, and let m and n respectively be the numbers of
the points, where the function f(x) = [x] + |x—2|, — 2 < X < 3, is not continuous and not
differentiable. Then m + n is equal to:
[A] 7
[(B] 9
[C] 8
[D] 6
[:ANS] C
[:SOLN] f(x)=[x]+ [x-2 -2<x<3
—X, —2<x<-1
-Xx+1, -1<x<0
f(x)=1-x+2, 0<x<1
-X+3, 1<x<2
X, 2<x<3
So f(x) is not continuous at 4 points and not differentiable at 4 point
Som+n=4+4=8
[:Q.14] In an arithmetic progression, if S,, = 1030 and S;, = 57, then S5, — S, isequal to :
[A] 510
[(B] 505
[[C] 525
[D] 515
[:ANS] D
[:SOLN] S, :4—20[2a+39d] =1030 ..ccveenn.. (1)
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Sy =%[2a+11d]:57 ................ )
by (1) & (2)
2 2

"8, ~S, = %{zﬂzm]_%{zﬂm]

= 20a — 390d
=515
2% —27%
[:Q.15] The function f : (—o, ) — (-0, 1), defined by f(x)==——"—is:
2% +27%

[:A] Both one-one and onto
[(B] Neither one-one nor onto
[[C] One-one but not onto
[(D] Onto but not one-one

[ANS] C

22X _1 2
- 2X =1- 2X
27 +1 27 +1

[:SOLN] f(x)

2

Now, f'(x)= (22X +1)

.2.2%X./n2 i.e. always +ve
Sof(x)is T function

o f(0) =1
f(o) =1

- fi(x) e (-1, 1) # co-domain

so function is one-one but not onto

[:Q.16] The number of real solution(s) of the equation x> + 3x + 2 = min {{x-3,[x+2} is:

[A] O
[B] 1
[C] 3
[D] 2
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[(:ANS] D
[:SOLN] From graph

N

N
y

N 3
v

Only 2 solutions.
[:Q.17] Let the position vectors of three vertices of a triangle be 4p+q-3r,—-5p+q+2r and

2p—q+2r . If the position vectors of the orthocenter and the circumcenter of the triangle are
pra+r L | | _
—a and ap + Bq+ yr -respectively, then o + 23 + 5y is equal to:
Al
[:B]

[:C]
[:D]

o b P W

[ANS] A
[:SOLN] e know that

—_ =

O G C

O (orthocentre) %

C (circum centre) ap +pq+yr
C (centroid) = pra+t

We know, by relation

= 2(af)+[3§+yf)+p+j+r :3(p+q+rj

3
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= 8(ap+PBg+yr)=3(p+q+r)

3 3 3
= 800=3,88=3,8y=3 = a=—,B=—,y=—
=380 =38 =g P53 7%
a+2B+3y=§+§+E=ﬁ=3
8 8 8 8

2 2

[:Q.18] The equation of the chord, of the ellipse % +?L/_6 =1, whose mid-pointis (3, 1) is :

[A] 4x+122y=134
[(B] 25x+ 101y =176
[[C] 48x+25y=169
[[D] b5x+16y=231
[:ANS] C
[:SOLN] use equation of chord with given middle point T =S,

XY 129 g agx+ 25y = 144 + 25 = 48x + 25y = 169
25 16 25 16
a+_smx 1 b
X
[(Q.19] Forsomea, b, let f(x)=| a 1+¥ b |,x=0, Iimof(x):k+ua+vb.
X—>
a 1 b+—SmX
X

Then (A + u + v)2 is equal to :

[A] 16

[(B] 9

[C] 36

[D] 25
[:ANS] A

a+1 1 b

BSOLNL hime(x)=| a 141 b

x—i

a 1 b+1

=(a+1)(2(b+1)-b)+ Il(ab—a(b+1))+ba=(a+1)(b+2)—a+ab
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. bta+2=A+pa+vb
=bta+2=A+pa+vb
r=2,u=lLv=1 =>(QA+p+tv)y=16
[(Q.20] Letf: (0, ©) »> R be a function which is differentiable at all points of its domain and satisfies

the condition x2f’(x) = 3xf(x) + 3, with f(1) = 4. Then 2f(2) is equal to :

[A] 23
[B] 39
[C] 29
[D] 19
[.ANS] B

[:SOLN] X?f(x) — 2x f(x) = 3

ef )

Integrating both sides, we get

x2f'(x) - 2xf () 3 _d {f X)]Z%

f(x) 1
—~=-—+C
X2 x3

1 .
f(x)= ——+Cx~

X
putx=1
4=-1+C =C=5
ﬁ:x)=—l+5x1

X

1 ,
Now 2 % f(2) = 2xli—;+5x2‘:| =39

SECTION 2

[:Q.21] Number of functions f: {1, 2, ....... , 100} — {0, 1}, that assign 1 to exactly one of the positive

integers less than or equal to 98, is equal to

[ANS] 392
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[:SOLN] ONONO),
ways to connect T \ N
one of 99 can have im :*d%hd"‘f
{1,2,...98}tol Image 1 or 0 ‘Tagevor
392 Ans.
[:Q.22] Let P be the image of the point Q(7, —2, 5) in the line L:XT_lzyTﬂzi and R(5, p, q) be a
point on L. Then the square of the area of APQR is
[:ANS] 957
[:SOLN] Q(7.-2.5)
. ml
R(5.5.8) T
P
Let R(2ZAL + 1,30 —1,4%)
2hL+1=5
A=2
R(5, 5, 8)
let T(2h + 1,34 —1,40)
QT =(21-6)i+(3h+1)j+(4r-5)k
b=2i+3]j+4k
QT.b=0
40 —12+90+3+16A-20=0
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[:Q.23]

[:ANS]

[:SOLN]

A=1
T(3,2,4)

QT =433 RT =429
(area of APQR)’ = [%Jz_azJﬁ J

=957

Let y = y(x) be the solution of the differential equation 2 cosx% =
X

ify| = =0, then y' r Ej is equal to .
y@ y(4j+y(4 s e ——
1

d .
—y+2}' tanx =sinx
dx

ljunx dx 2
LF.=¢ =s8eC X
, sin x
YSECX = I — dx
COs X

= Itan xsecx dx
=secx + C

C=-2
y = cosx — 2¢08°X

Sy

y' = —sinx + 4cosx sinx

sin2x — 4y sinx, X e[o,gj.
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[:Q.24]

[:ANS]

[:SOLN]

[:Q.25]

15J2 and 125 respectively. Let their eccentricities be elng and e, respectively. If the

product of the lengths of their transverse axes is 100410, then 25e§ is equal to

55
£=15J§
a

b5
a’ 2

a=5x}6
b=53

2A°
——=1245
B Vs

2a.2B = 100,10

2.542.2B=100~/10

1+

150

=l4+—
125

30

es=1+
B 25
25¢? =55

2% + 5x +9

x/xz +Xx+1

If |

constant of integration, then o + 2 is equal to

=1 and H2:—X—+—2=

dX=X\/X2 +x+1+oc\/x2 +X+1+Bloge x+%+\/x2 +X+1+C, where Cis the

2 2
Y _1 be two hyperbolas having length of latus rectums

A’ B

Flentors

duserv”‘
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[ANS] 16

[(SOLN] Put, 2x +5x+9=A(x"+x+1)+B@2x+1)+C

11

A=2 B= C=—
2

b |

2x+1

11 dx
—_— Xt — | ———=
w.1'f+x+1 zj-‘.|‘x2+:'¢+1
2_[ [x+%)z +[€]_dx +3fx7 +x+1 +lz—ljd—1‘

ZI x3+x+ldx+%j

X+—

2 2'\1"m+§fn[x+%+~Jlxz+3-'.+I] +3x% +x +1

[

2
7 25
=— = —
2 P R
at2f=16
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