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MATHEMATICS

SECTION 1
_ 11 1 1 . s
[(Q.1] Let S, = §+E+E+%+”"Upto n terms. If the sum of the first six terms of an A.P. with first
term —p and common difference p is /2026S,,,.,then the absolute difference between 20"
and 15™ terms of the A.P. is
[:A] 90
[:B] 20
[[C] 45
(D] 25
[(:ANS] D
d d 1 n
:SOLN] S =
[ I Sn= Er(ml) rz(r r+1j “n+l n+l
s — 6
202682025 :E{_2p+5p}
= ,/2026 x 2025 =9p=p=5
2026
[:Q.2] Let the line passing through the points (-1, 2, 1) and parallel to the line
X2 ¥+l Ziersect the fine 252 Y3 2% 5t the point P. Then the distance of P
2 3 4 3 2
from the point Q (4, -5, 1) is
[A] 5
[(B] 10
Cl 5V6
(D] 55
[:ANS] D
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[:SOLN] Line through (-1, 2, 1) and parallel to

x-1_ y+1_ z.
2 3

X+1 y-2 z-1
2 3 4

=LA (say)

P(2L—1, 3% + 2, 41 + 1)

X+2 y-3 z-4
2 1

P lies on the line

20 -1+2 31+2-3 4rL+1-4
3 2 1

— 4\ +2=9)1-3=24)-18
= A=1=P=(1,5,5)

32 +10% +4% =55

[:Q.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 8, 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
A —
[:A] 19
9
‘B —
(Bl 17
8
.C —
€] 17
8
:D —
[:D] 19

[:ANS] A

[:SOLN] E: getting a sum of 5
F : getting a sum of 8
L E={(1,4),(2,3),(3,2), 4, 1)}

F={(2 6), (3,5), (4, 4), (5 3), (6, 2)}
4 1 5
P(E) = — ==, P(F)=—
) 36 9 ( ) 36
P(A wins) = P(E) + P(E'FE) + P(E'FE'FE) + ....
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[:Q.4]

[:ANS]

1
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1 8311 (8Y(31\V1
+_—. +| — —_ = +......
9 939 \9).36) 9

1
9 9
831 19
9 36

The area of the region {(x,y):x* +4x +2 <y <|x+2[}is equal to

[:A] 24/5
[B] 5
[C] 7
[:D] 20/3
D

[[SOLN] y=x?+4x+2=(x+2)?-2, y=|x+2|

Required area

- 2i(|x #2|-((x+2)? —2))dx

= 2]2((x+2)—(x2+4x+2))dx

[3]
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2 2
Q. et the product of the focal distance of the point ,— |on the ellipse —+==1.(a>b), be
[:Q.5]  Let the product of the focal di fh'\/§;hll' :zgzl b, b
%. Then the absolute difference of the eccentricities of two such ellipses is
3-2
Al —=
[:A] N
r 1-242
[:B]
3
o 143
[C] —=
2
~ 3-242
[:D]
2V3
[(:ANS] D
1\ . 2 yz
:SOLN 3,=|lieson —+=—==1
[:SOLN («F 2) .
‘|
pe
3 1
= =] - 1
a’  4b? @)
PS - PSl= < = (a+ e3) (a—e\ﬁ)z—
4 4
= a’-3e’= LA (2
4
3 1
Q), —+ =1
a®  4a2 (1—e2)
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[:Q.6]

[:ANS]
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13— 1262 = 4a%(1 — e?) = 4(3e? + %) (1-e?)

=7 +5e%_12¢*
12¢* —17¢2+6=0

2 3 2
= e‘=Zor
4 3

B \2|_s-202
2 3| 23

Let circle C be the image of x* +y®> —2x+4y—4=0in the line 2x — 3y + 5 = 0 and A be the

le1—e;|=

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(o,B), with B <4,lies on C such that the length of the are AB is (1/6)th of the perimeter

of C, then B - JBais equal to

[[A] 3+ NE)
[B] 4

[C] 3

[D] 4-3
B

[SOLN] (x—1)2+(y +2)° =3

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

h-1 k+2 -2(2+6+5)
2 -3 13

=-2

= h=-3,k=4=0=(-3, 4)

C:(x+3)2+(y—4)>=3°
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A0, 4)

B(a. B)

T

ZAOB=(27'CXE)= , A=(0,4)
6) 3

B(a, B) = [—3 +300$(—g),4+33in(—gn = {_2,4_¥j

3J3 33
> +

B_\/§O~=4__ 7324

[:Q.7]  Consider the region R{(x, y)ix<y<9 —%xz,x > 0}.

The area, of the largest rectangle of sides parallel to the coordinate axes and inscribed in R,

is:
730
Al —
119
567
[B] —-
121
625
[C] —
111
821
[D] —
123
[[ANS] B
[:SOLN]
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0.9) %{(1,9 u(xz
3
D C
A B(or)lo())
@)

1o

y2x,y39—1§x , X220

Let B = (a, o)
(112

C=(a, )

Ar(ABCD) = a(g - 13108 - a}

:—E'ocz—oc2+9a
3

= f(a) (say)

f(o) = ~110® — 200+ 9 = — (110 — 9) (a + 1)

/N

Maximum area = f(gj

567

11) 121

1
If I (m, n) = jxm‘l (1- x)”fldx,m, n>0,then (9, 14) +1(10, 13) is
0

LAl I

[B] 1(19,27)
[C] 1(9,13)
[D] 1(113)

[7]
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[(ANS] C
1

[:SOLN] (9, 14) +1(20, 13) = [(x® (L-x)"* +x° (1-x)'? ax
0

x8 (1— x)12 (1— X + x)dx

O —r

x® (1-x)** dx =1(9,13)

O —F

[:Q.9] Let a=i+2j+3k b=3i+]j—kand ¢be three vectors such that ¢ is coplanar with aand b. If

the vector ¢is perpendicular to band &c =5, then |c|is equal to

- 1

[:A] 32

[B] 16

_ 11

[:C] 5

[D] 18
[ANS] C

[:SOLN] ¢ =x(axﬁ)x6:x((a-6)6—(6-6)a)

g =‘_1(6i+2j—2|2—11?—22]—3312)
30

_5?+20]+35I2 _f+4]+7l2
3

0 6
5B B
6 \6

[:Q.10] Letf: R-{0} — R be a function such that f(x)—6f Hn_3%. 5
x) 3x 2
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[:ANS]

[:SOLN]

[:Q.11]

[:ANS]

[:SOLN]

| JEE MAIN 2025 | DATE : 24 JAN 2025 (SHIFT-1) MORNING [9]

If the Iim(i +f (x)) =B;af € R,then o+ 2Bis equal to

x>0\ X
[A] 5
[B] 3
[C] 4
(D] 6
C
1) 35 5
f(x)- (;}&‘5 """""" (1)
Replacing x by %
1 35x 5
f(;)_m(x):T_E """"""" (2)

(1) + (2) x 6, =35f(x) = 35 + 70X — 35
3x 2

= f(x) = (—ZX _1 + ij

3x 2
B=lim i—2x—i+E
x—0\ aX 3x 2
1
=3,B=—
o B >
at+23=4

Let in a AABC, the length of the side AC be 6, the vertex B be (1, 2, 3) and the vertices A, C

X-6 y-7 z-7

lie on the line .Then the area (in sg. units) of AABCis:

2 -2
[A] 21
[B] 17
[C] 42
[D] 56
A
X—6 :y—7 :z—7 a

2 -2
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[10]

[:Q.12]

[:ANS]
[:SOLN]
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M=@Ba+6,20+7, 20 +7)
B

1M
6

BM L AC = 3(3a. + 5) + 2(2a. + 5) — 2(-2a. + 4) = 0

C

A

= a=-1

M = (3, 5, 9)
BM=22+324+62 =7

1
ar (AABC):Ex6x7:21

If the system of equations

2X-y+z=4

5x+Ay+3z=12

100x — 47y +pz =212,

has infinitely many solutions, then p—2Ais equal to
[[A] 59

[B] 57

[[C] 56

[[D] 55

B

2X—-y+z=4 (1)

5x+Ay+3z=12 - (2)

100X — 47y + pz = 212 == (3)

(3) - (1) x 50, 3y +(u—=502=12 -moee- (4)
2)x2-(1)x5 @@L +5)y+z=4 - (5)
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3 p-50 12

For infinite solution,
20+ 5 1 4

= A=-2,u=53
w—21=57

[:Q.13] The product of all the rational roots of the equation (x2 —9x +11)2 —(x —4)(x —5) =3, is equal

to

[A] 14

[(B] 21

[C] 7

[D] 28
[;-ANS] A

[:SOLN] (x?—9x +11)?— (x—4)(x—5) = 3

Letx?-9x+11=y

L2 —

LYy —(y+9 =3
2 —

= y* —-y-12=0

=  (y-4y+3)=0

= x2-9x+7=0 or Xx°-9x+14=0
rational roots 2 and 7

Product = 14.
[:Q.14] Letthelines 3x—4y —a=0,8x—-11y —33=0,and 2x —3y + A =0be concurrent. If the image of

the point (1, 2) in the line 2x —3y +A =0is (%,ligoj,than |a|is equal to
[A] 101
[B] 84
[C] 91
[D] 113
[(ANS] C
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3 4 -a
[(SOLN] (8 -11 -33(=0
2 -3 A

= —a(—24 +22) + 33(-3+8) + A(-33+32) =0
= 200—1—-33=0

Mid point of (1, 2) and [ 22, 239 ) jies on 2x -3y + 4= 0
13 13
2 35 -3 il +h=0 = A=-7
13 13
a=13
|ak|=91

[:Q.15] For some n=10,let the coefficients of the 5" 6™ and 7" terms in the binomial expansion of

(1+ x)n+4 be in A.P. Then the largest coefficient in the expansion of (1+ x)"+4is:

[A] 70
[B] 10
[C] 35
[D] 20
[ANS] C

[:SOLN] "c,, ™4c,, "™C, are in AP.
n+4 n+td~ _n+4
= C,+"Cg =" x 2

n+4 n+4
Cq Ce _

= n+4C5 n+4C5
5 n+4-6+1 "C, n-r+1
n+4-5+1 6 "C,4 r
= E + n__l =2
n 6
= n?-n+30=12n=n?-13n+30=0
= n=3or10
But n = 10 . n=3
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.. Largest coefficient = 7C3 =35

[[Q.16] If oand PBare the roots of the equation 2z>—3z—2i=0where i=+-1then 16.

R(alg +Biz + allsl +Bll}lm(oclg +Biz +0L11: +l311jis equal to
o +B o +p
[[A] 409
[[(B] 312
[C] 398
[D] 441
[[ANS] D

[:SOLN] 2z2-3z-2i=0
= (2z°-2i)%=(32)?
= 47%-8iz2-4=97°
= (4% - 2% = (9 + 8i)z?)?
= 1628 -327% + 16 = (17 + 144i)z*
= 16(z% + 1) = (49 + 144i))2*

LetSn=0a"+p", neN

. S19+S11  49+144i

Sis5 16
- 16 - Re(slg +511]. Im [519 +511]
15 Sis
. @.&2441
16 16

[:Q.17] Lety =y(x) be the solution of the differential equation
(xy —5x?\1+ x> )dx +(1+x?)dy =0,y(0)=0.Then y(«/§) is equal to

LAl 22
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15
.C _—
[:C] 5
14
:D —
[:D] 3
[[ANS] B
2
rsolny . a A oX
dx  1+x°  (14x2
X
dx 1 2
LF. = efl+X2 = e2ln(1+x ) = \1+x?
2
solution is y\1+ x? =I X i+ xdx+C
\f1+ N
3
i.e. yN1+ X2 =5i+C
3
y(0)=0=C=0
y(F)= 2B 583
Ja o2
X+2
[Q.18] Letf(x)= =2 1 Thenthe value of 8 f[ = |+ 2 |+....+f[ 22| ]is equal to
297 427 4+ 32 15 15 15
[A] 108
[B] 118
[C] 92
[D] 102
[:ANS] B
X+1
[:SOLN] f(x)=—p o0
27X 4 2%*° 116
25X 48
f(4—x)=
(4=x) 282x 27 116
25+X +8.22X
28 4 27X 1 16.2%%
2X+1+22X—1
T 22X, X3 16
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2 . 2X+1 + 22X—1 + 8
2% 423 116

f(x)+f(4-x)=

2X+2  o2x1,g 1

- 2(2%1+ 22 1 8) 2

8 f(ij+f(@j+ f(ij”(@] +....t0 29 terms + f(2)
15 15 15 15
=8[£x29+£j=118
2 64

[(Q.19] For a statistical data x1, X2, ....... , X10 Of 10 values, a student obtained the mean as 5.5 and

10
ZXiz =371 He later found that he had noted two values in the data incorrect as 4 and 5,
i=1

instead of the correct values of 6 and 8, respectively. The variance of then corrected data is

[[A] 5
[(B] 4
[C] 9
[D] 7
[LANS] D
_ _ 6+8-(4+5)
[SOLN] Xcorrect = Xincorrect +
10
=5.5+05=6
10 10 5
3 x? =1 S +[62+8 ]—(42+52)=371+36+64—16—25
i=1 correct i=1 incorrect
=480
correct variance = 220 _ g2
10
=7

[:Q.20] Iirrgcosecx(\/ZCos2 X +3C0S X —/CoS? X +Sinx +4)
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[:B]

= B~
()]

:C
[:C] N3
[D] O
[:ANS] A
[:SOLN] Iim0 cosecx(\/20032x+3005x—\/coszx+sinx+4)
X—>
(20052x+3cosx)—(coszx+sinx+4)
= Iim0 cosecx
X—>

J2c0s? x +3Cos X +\cos? X + sinx + 4

_ lim cos? x +3cosx —sinx — 4
Xx—0

sinx(JZcoszx+3cosx +«/coszx+sinx+4)

(coszx—1)+3(cosx—1)—sinx

= lim
x—0 2.5 sinx
6sin? X
—sinXx — = 2 -1
= lim =X
x—0 2\/5
1

SECTION 2

[[Q.21] Iffor some a.<P,a+B=8and sec’(tan™ a)-+cosec” (cot*B)=36, then a’ +Bis

[[ANS] 14
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[:SOLN] Lettan Yo =6 and cot™*p = ¢
sec?0 + cose02¢ =36

—  1+tan®0+ 1+ cot’p = 36

=  a?+p2=34 e (1)
a+p=8 - (2
(B—a)? = 2(a® + B?) — (a + B)?
=68 -64=4
p-a=2 - (3) (a<p)
0=3,B=5
o’ +p=14
X
[:Q.22] Let A be 3x3matrix such that X"AX =0Oall nonzero 3x1matrices X=|y |.If
Z

1 1 1 0
All|=| 4 |,A|2|=]| 4 |,and det (adj (2(A + 1)) = 2°3°5",0,B,y eN,then o +p* +7y°is
1 -5 1 -8

[ANS] 44
a; by ¢
[SOLN] Iet A: a2 b2 CZ
az by c3]
a; by ¢y
[xyz] a, b, c,|ly[=0
ag by c3|z

= X(@ X + ayy +agz) + y(b;x + by + byz) + z(c X + cy +€52) =0
= a1x2 + b2y2 + c3z2 +(a, + byxy + (bg + c,)yz + (a5 + ¢4)zx =0 VXY, Z

alzb2=c3=a2+b1=b3+02=a3+c1=0
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0 b ¢
A = _bl O C2
—-c, —C, O

0 b, ¢ 1] 1 o0
_bl O CZ 1 2 = 4 4
—-c; C, 011 -5 -8

IAdj(2(A+1))[=[2(A+ ?

1 -1 2f
=28A+P=28|1 1 3
2 31

=26.32.52=-,93B5Y

a2+[32+y2=62+22+22=44

[(Q.23] The number of 3-digit numbers, that are divisible by 2 and 3, but not divisible by 4 and 9, is

[:ANS] 50
[:SOLN] The numbers must be of the form 6k, where k € {17, 18, ....... , 166} 2 + kand 3 + k.
So number of such no.
=n{17,18, ...... , 166} —n({18, 20, .......... , 166})
-n({18, 21, ......... , 165}) + n({18, 24, ........ , 162})
=150-75-50+25=50

X

[}Q.24] Let f be a differentiable function such that 2(x+2)" f(x)—3(x+2)" =10 (t+2)f (t)dt,x > 0.

0

Then 1(2) is equal to
[:ANS] 19
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[:SOLN] 2(x + 2)? f(x) — 3(x + 2)? f'(x)= 10T(t O T — (1)
0

Defferentiation

4(x + 2)f(x) + 2(x + 2)2 f(x) — 6(x + 2) = 10(x + 2)f(x)

3 3
= f(x)— f(x)=
%) X+2 ( ) X+2
-3
——dx
.= el 2™ _ g 3n0e2) _ ()
solution is

0x +2)2 = [ (x+2) Pdk+C =—x+2) P4 C

=  f¥)=cx+23-1 e ()

Putting x =0 in (1),

8f(0) — 12 = 0 = f(0) =

N w

from (2), g: -8c-1
5
= c= —
16

f(2) = S a3 _1-19
16

[:Q.25] 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 elements of S. Then the number of all ordered pairs (X, y)
X €S, y € A, such that x divides y, is

[(ANS] 5120

[:SOLN] No. of elements in A divisible by P,

= total no. of combinations of {P,,......... » P1o}
= 29
Similarly for P, P3, ........... , PlO
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the no. of ordered pairs = 29x 10

= 5120
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