| FEsonance’ | jee (Main) 2025 | DATE : 22.01-2025 (SHIFT-1) | PAPER-1 | MEMORY BASED | MATHEMATICS

PART : MATHEMATICS

1L In how many ways, a 5 letter word can be made using any distinct 5 alphabets such that the middle
alphabet is ‘"M’ and letter should be in increasing order.
(1) 2198 (2) 4031 (3) 9014 {4} 5148

Ans. (4)

Sol. There are 12 alphabets before M and 13 alphabets after M,
So, total number of ways = 2C, « PCo= 66 « 78 =5148
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Ans. (1)
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4.

Ans.

Sal.

£ §

g5 °

If 33 _ 48 then product of all real values of x
(1) e (2} &' (3)efh 4] e'®
{3)

eS(.rnF-J - KE

S{{nx}* +3 =Binx

= I'nx =t
= SE— Bt+3 =0
= (t—1) (5t - 3) =0

I:-é.l

=
lr|3<=-§ H nx =1
5
K =gtk ; x=gl

Product =e*£ gl=e45 Ans.

In @ bag there are 6 white and 4 black balls two balls are drawn randomly one by one without
replacement then probahility that the both balls are white is:

2 1 1 9
1= 2) = 3) = 4y =
2 2 3 65 @ =
(2)

BN e 4
Probability = ——2 = =L
WY =T, ~10%5 "6 3

A be a3 x3 sguare malnx such that & = - 2 if Det{3adj-6adi(3A))) =27 x 3™ , where m = n, then
4m +2nis equal to —
109
[Sadj(—6(adj{3A)})|
= 3 |adj{-6{adj{3a)))|
3 6 adi(3AlP
3 % ((-61)* jadji38)]2
F x5 |3ap
I P32 AP
FEL Pl e
= 3t 210
m =21 and n =10
5a, am +2n =84 +20 =104,
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7. al, 3z ai, 34, ... are positive & increasing terms of G.P. If aw as =28 and a: +a+ = 29then as is egual ko
(1) /28 (2} 28428 (3% 784 (4) 28
Ans. (3}
Sol. Let 81 .25 =28
av a1t =28
ajr'=28 {1

also a3z +84 =29

air+ai- =29

aZ(rir3) =29
%[rer:']r1 - 297

2811 +r} = B41r!
2B +281* +56rF =B41/
ZBrt — 78512 +28 =0
; 784 1
[ o e |
28 28
=78 or —l~
28

Mow from (1)

2
8]

28
28

B [

T

Mow  as=a

E%ﬂﬂ".@ —28° =784
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8. Let fix) be a real differentiable function such that f(0) = 1 and fix + v) =f{x)f'(y) + fy) £ (x) for all

10
v = R, then Elngeﬂnil is egual to -
r=1

Ans. 2525
Sol Putx=y=0
f{0) =2f(0) as f0) =1

1
f(0) ==
{0} 5

MNow, put v =0 in given equation
fia) =fla) F0) +H00.F (x)

) = .21 ) +F(x)

=
fix) = 5 fix)

v g

Now, » nfin) = o
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aQ, Let the triangle POR be the image of the triangle with vertices (1, 3], (3. 1) and i2, 4) in the line
x+2y =2 If the centroid of tiangle POR is the point (o, i) then value of 15 (o — flis:
Ans. (22)

Sol. Cenfroid of the triangle whose vertices are (1, 3}, (3, 1) and {2, 4)is, :'.2

.1

w o

Image of centroid | 2 —gilntheline,x+21_.r=2 is,

g "
-2 '—3 EL]'—E]
g
u.——i.[!-——gi — tx——i.ﬂ——ﬂ
15 15 15 15
24
15 {o - i) =15 sy =
e a=F l 15 15

10. (1, 14} and (1, —12) are fodi of hyperbala passing through (1, 6), then length of Labus rectum is equal to

283 144 288
(1) —5— (2) T (3) T {4} -]3-

By |PS—PS'|=2a
|Jﬂ+54..-1ﬂ+321 _2a
|8-1§ -2

a=5
and 55" =Zae

0426 = 2ae

Now, bf=af (e~ 1)=23 2 1
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1L Let z be complex number such that |z| =1 and 21, zz, 23 are three points satisfying | =1 such that

arg (z;) - —1 , arg (z2) =0 and arg (z3) -i also |22, + 2,25+ 232, Fu+ W2, then 3p +20 =
(1) 4 (218 (3)2 (416
Ans. (1)
i

Sol. zl-ca% i]lswl:i!?i-

22 =cosl +isnd =1

z, =COS= +isin® = e
4 1 5

MNow,

2322 + 225+ 2331 [

3

> % E)
.|J'E ﬁim—;{zir

1] 53=} (1+|

20 af

=2+ (1-427
=2+1+2-22
=5--2JE':I:1|[‘}J§

Mow wo=5 andpf=2

So ¥ +2a
=_6+10=4

Let & ={1.2,3} then the number of non-empty eguivalence relations onset A is :
(114 (2} & (38 (415
(4)

For equivalence relation, relation should be Reflexive, symmelric and transitive:
Ri={{1, 1) (2, 2}i3, 3}}

Rz =1 1) (2,2} (3. 3) (1, 2} {2, 1)}

Ra=4{1,1)(2, 2)(3, 3)(2.3) (3.2}

Ra=§L 1) (2 2)(3,3) (L 3 (3, 1)}

Rs ={{1, 1) (2, 2043, 3V{L, 20 {2, 1), (2, 3), (3, 23 (1. 3} (3, 1)}

kP



| Besonance' | jee (Main) 2025 | DATE : 22.01.2025 (SHIFT-1) | PAPER- | MEMORY BASED | MATHEMATICS

13,

Ans.
Sol.

Sol.

Let fix) = Trtan® x + T@n®x - 3tan*x - 3tanix

xid
la = jxf{x}dx, then value of 71y +1212 is:
il

(1)
fix) =(Ttanéx — 3@Erex).secix

i 1
= iﬁ[x] dx = (7 - 36 | dt =(t' - E),* =0
[x] il

3 1ime ot
Now j J- ]Ianltdt

1]

={Ian (7 -1—"'}}0 ¢ J-{t? t—*]ﬁct

~—
ti

= T
sl

]
—

ct=i13[1 t) dt

If
Ml =
| [
3

[

Mow, Tli +1212

Let x(y) is the solution of differential equation vy dx+ lx -

3 3 3 3
2) = - (3} -
2 Je

2" e

ofd

= Iﬂx]dx and

1
i s
— -

for all x = |
e 2'

i]d}r 0if x(1) =1, then x(2} is equal to:

3 3 3

‘4}—5 +?;



g 1o befter fomorram

1

},2

dy=dt

e fe‘.tdt- it
e et - s C
et -e]

xe ¥ —elfl-t+C

1,

w ¥ -g¥

1|1"|‘.c
\ Y

Mowe when y =1 =5 x=1
We get, 1e! =g L{1 +1) +C

=
|
=

1
=i

B
2

=
oo 4 LW

)
il

[EY

=

The area bounded by irside the circle x-2/3 F +y? =12 and outside the parsbola y* = 2E3xis
(1) 4{3= - 8) 12) 3(2n-5) (3} 2(3=-8) 4)2{3=-15)
(3)

25

(2323

Required area =
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3 PV

e ¥
!% 12:) _[J 3x n-ﬁg =2{_11—JEH—§{2J§FJ

2

/]

> TR
=2[3:—§w12!t =23z~ 8]

16 let A=1!123, ...,10 andB = Ir—n:ma;n&gcd:mln} T m,nep.'f.n—en number of af
n

elements in set B is equal to

Ans.  (31)

Sol. MNumberof elements in set B, cormesponding to,
m=1 are =9
m=2 are n=3,5, 7.9 =i
m=3 are n=4,5,7, 8,10 =5
m=4 are n=5,7.9 =3
m=>5 are n=6,7,8.9 =4
m=6 are n=7 =1
m=7 are n=48, 9,10 =3
m=8 are n=9 =1
m=9 are n=10 =1

Tomlnumber=2 +4 +5+3 +4 +1 +3 41 +1 =31

17. fixl =18 {55::'1 x}Q + {l::l::lsﬁni:'1 x}z then difference between the maximum and the minimum value of,

fljisequat

1y 1 3 22 gy 2283 .
68 17

(1}

! 2
= 16 {sec'lx}z +I % - sect x]

£ 7

=3 17 ‘5&!:_13(? —nsa:1x+§

An®
17

fix} =17

k[sec'l x = -;;ff‘ 5

Fixras willbe at, secix =¢

ik
ie. 1?|33"1 P L Lo
L34 17 63

f(X)y, will beat, secx =

a4z
18 fldyin = F

Mow difference of maximum and minimum values of, f{x) is,
105 , 4’ _ 1089

aa'l?sa

i
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18. Let the parabola v = x* +px — 3 culs the coordinate axes at P, O and B A drcle with centre (-1, -1)

passes through P, O and R, then area of APQR is

(113 (2} 6 (315 1419
Ans. (2}
Sol. FParabola cutsx — axis aty =0

= 4px—3 =0

andy—axisat x=0
y=-3

Mow radius of circle = -J{ 1-0P 4+ (-1+3F =45

equation of cicle
(x+1F+{y +1)* =5
paint of (x, 0) satisfying drde
(x+1F +1=5
x+l=12
x=-31
Mow sum of roots of (1) =— p=-2
p=2
Solving > +2x -3 =0
=-3,1
50 points are (0, - 3), (-3, 0) & (1, 0)

are -—;'x4x3=5



