nrivy e ke eneen | JEE{Main) 2025 | DATE : 24-04-2025 (SHIFT-1) | PAPER-1 | MEMORY BASED | MATHEMATICS

Sol.

Sol.

PART : MATHEMATICS

Evaluate :

fim ::I:EED-{JEI:::EEx - 3cosx -V cos? x4 sir 4]
ol \ K,

(1) 0 (2)1 (3) ;1,; ) -

(4)

= iy
G »-=i S

1 {cos’ ¥+ 3cosx —sink—4) [_[__J'l
L0
By L' Hospital Rule
1 . Zeoosxl-simx)-3sink-cosx
fim
EE_:, i a0 COSX

1

25

Two shudents A & B throw two dices one by one. & wins the game when sum of numbers is 5 and B wins
when the sum of numbers is 8. If 4 start the game then find probability that & wins the game

11 12 g 10
T @ Tq ST @ T
(3)
p 5

(sum5) = 35

B

P 8

(um 8l =38
P{ A wins the game) =P{A) +P{ ABA) +P(ABABA) 4+ e

2
35 | 35¥3EI 351 ................

=_:ua_
, (3231
| 361 36/

A 3¢
36 (1296- 992)

— = =
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3 If the 5 & and 7 term of the binomial expansion of (1+x?)™ are in AP. Then greatest binomial
coefficient in the expansion of (1+x2)™ B&:
(1) ‘5Ca (2) 14C; (3} 2Cs {4) 13y

aAns.  (2)

Sol. ™™g ™B*Cs, "*Csare in AP
2 e =ndf, 4 nal
An+4 |n+d4 |n+d

[n-45 [n4 |n26

2(6in = (B}3) +n{r+1)

12n =30+ -n

n* = 13n +30 =0

(n=3) (n-10} =0

n=3 10

But n = 3 i= not possible.

Mow in expansion of (1+x2)12 greatest bionomial coefficient =14C;

4. If Ais 3 %3 order matrix, such that [A] =2 then value of |adj{adi{adj(adj A))| is equal to
(1) 232 {2) 218 {3) 20 (4) 24
aAns.  (2)
Sol. |A=2
ladij{adjladjladj AN
ladj(adij(adj A))j?
Jadij{ad] A)*
Jadj A
|A|'.Ei
Eiﬁ

Gal. Tnof=4+=+4+==+ . ccoiiil is

B 5 e T— g e

2025 2026

o el Faepta =i

1= 5026 ~ 2026
Mowi,

igig =§ [ 2p+(6-1p]

45 =3 (3p) p=5

Mow,

Azn— Ais =[=5 +{19] (5)] = [-5 +{14){5]]
=95 - 70 =25
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6 IF (e+2)2 () +3 (i +2)2 =J|'nt . 2¥f(tidt then f(2) =7
o

9 9 7 i
(1) 5 (2) — 5 (3) 5 4) — >

Ans. (2)
Sol.  (x+2/f(x) +3 (x +2)° =_|'tr_t. Z)f(thdt
o

20 +2) flx)H{x +2)2 ) 46 (x +2) ={x +2) f(x)
2 fix) +H{x +2) Fix) +6 =f(x)
(x +2) f(x) =-fix} - 6

ix+232f = y- &

dx
el Iﬁ
v 6 w2
infy+8)=-fnix+2+c {1}

(% +2) fix} +3 (x +2)2 = j' (t+ 2)f(t)dt
1]

put x =0
AR0) +12 =0
fil)=-3 {2
put x =0 & equation (1)
ind=—in2+c
c=nb
My 4+ 8) = —In{x+2}4 fnb
=]
(x1+2)
then x =2

(y 1 6)=

6
|E—.—
4 4
3
-=-6
J 2z
g
y ’.

50 fi2y=—o

RSB
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£7

Sol.

If iz and f are real numbers such that sec? (tan-Yn)) +cosecicot 4R} =36 and o +7 =8, (o =) then
ad +p3 s

(1) 150 (2) 152 (3) 148 (4) 146

(2)

1 +tarfitanle) +1 +cotd{cot-'f) =36
2 +a’ +(* =36

wt +i4 =34
e +fE=2af =34
8 - 2up =34 = Zuafi =30 =% iz =15
50, @ +f =8 and af =15
w=5adf =3

a? +f2 =125 + 27 =152

let &-i+2§+3k, b= 3i4 i-k , ¢ i5avector perpendicularto b, also € iscoplanarwith @ and b. If
Ca=>5 then |C| is equal to

\L) E (2) E 13} E (4 E
(2)

let  c-ibx(axb)
=i[({{bb)a - (ba)b]
=3[1E - 2b]
=311 422j+ 3% 6i-2j+ %]
— 1[50 + 20}« 3%]
& = Safi+ 4F+ k)
Mow, Ca=5
5[l + 8 +21]=5

e
© 30

2
¢=2i4jm
|¢|-7;J1- 16+ 49
e Y68 J.l_;l
2] &

If systerm of eguations

2=y +z =4,

u =y +32=1.2 and

100x = 41y +pz =212 has infinite solubonsthen =24 B

{1)59 (2} 55 (3] 56 (4)57

Rmma;ce Edum-nh.urm L;:I.
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Ans.  (2)
Sol. Leteguations are Py, Pz and P2
Then

KPy +P;: (2K +4) +y (=K=i) +2(K+3) = 4K +12
Pay:100x - 41y +uz =212
MNow companng coefficient
K+4 K-r K3 K+1Z
100 -41 712
K+4 4K+12
100 212
K+2 K+3

50 | 53
53 K +106 =50K +150
3K =44

_M

Solving

MNow = 2 =53 = 2(=1) =55

Find the product of all rational roots of the equation (x2 — Ox +110 - (x— 4) (x — 5) =3.
(14)

(o = 9x +11F = (%% = S+ 23)=0

Let X —0x +11 =t

e

2= (t+12) =0 = (t=4){t +3) =0
t=4

¥ - O0x 411 =4

X' - 9x +7 =0

D=E81l-28=>53
D is not a perfect square = Irational value of x.

t=-3
¥ =Gy +11 == 3
¥ Oy +14 =0
(x= T (x=-21=0

Product of roots =7 x 2 =14.
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11. The area of the region bounded by S{x, vl suchthat 5 ={x, v @ %@ 440 +2 < v < |1 +2[ Hs (0 sq. units)

()= 2)5 @5 7

aAns. (3)
Sol.

{0, 23

L

-28-—
_84-64

3

20 "
— 5 units
3 9

12. Find number of three digits numbers which are divisible by 2 & 3 both but not by 4 and 9.
Ans.  (125)

Sol. Reguired numbers are which are divisible by 6
102,114, 120, 132, 138, 150, 156, 168, ....._......996 [(AP.) (Tow@l numbers are 150)
Mo
Mumbers which are divisible by 36
108 120,138, .. ... ..., 972 (A P.) [Tota numbers are 25)

Therefore, the required three digit numbers which are divisible by 6 and not by 36 are 150- 25 =125,
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1
13. I 1{m, n) =J ™ N1 ) Ldx, then {9,14) +4(10,13) & egual to
0

(131 (7, 11) (2} 1 {9, 13) (3} 1 (11, 15) {4} 1 {8, 11)
Ans. ()
Sol. Letx=sin’d — dx =2sind cosd b

2
~Hm, rl:l=-[5iri‘"“ hcos™ 26 2sinbcosede
o

2
= Ej'sini"" ocos™ 6 du
[¢]

2 -
. 1(9,14) +1{10,13) =2 Jlsinu Bcos” fdo+ E_Fs-inlg Bcos™ ade
1] o

= Ej'sin”Hcc:E"ﬁ‘ Blcos® B+ sin B)do
i ]

= Ejsin” pcos” ada
L
=1{9,13)
___ 22416 F LR {59,
14. Letﬁx?—m then ﬂEEJ +J1~1—5 A +PE is equal o
(1) 14.25 (2) 14.75 (3) 14 (4) 15
Ans. (2)
Sol.  fix) = ——H2 -4
A27)+162")+ 32
_22"s4) 2
(2* -4y 2'+4
X
NoWID L == e e e e, P2 1

44 YL A LA 1644xE P44 A4y 2

2 L f5ey 1
ir4'15.i+14:_1 ] =
2 1
and ﬂ%g'=d 3 _E henca
a o BAE & VA 59y 29 1
— ] il b * | === o P
II'!15.'H:-15.= J"15.' 1+4 475
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d L Wx
15.  Letyix) be the solution of differential equation —= +| —— |y =
dr 14 x* .I .Jll_ .h'z

if w{0) =0 then y(1) is equal to
2 2 Jz 2
1) = 2) = 3) == 4) =
(1) 3 ( }-.E (3) 3 (4) 3
Ans. (3)
i
Sol, |.F.=j xd’"z —ez =Nl
1+ %
Solution of differential equation
y. V14 x° =J-"Jl+ x°. ﬂ dx+C
¥1+ x4

iR = 2en

whenx =0,y =0then C=0

22
S0 Y = now at x =1

Then vakee of u +2 is
(1)0 (2) 1 (3)3 (4) 4

sol.  fix) Ef[i l=

'15 35}{ El
fl= = e e 2
[x) ~ RS )
from (1) and (2)
1 1
——Jx == 47
o = o 3
Mow
o o B e
B o et 3
|
— 1]"]-:2

50, o +2 =341 =4
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17. The line 2x+3y =12 meels the x-axis at A and yaxis at B. The line through (5, 5), perpendicular to AB
meets the x-axis, y-axis and AB at C, D and E respectively. If O is onigin of coordinate axes then area of

OCEB 15
16 14 23 17
(1) S (2) 3 {j] (4) 3
Ans. (3)

Sol. A(6,0), B(0.4)
AB is 2x+3y =12
EDis 3x =2y =5

Solving E (3.2), El{% J0) 0{0.0)

y . 2 i
18. Let P} \E—% | lies on ellipse ﬁz 4 -bLz =1, ako product of focal distance of point P iﬁz there are two
, ] a

ellipse satisfying given condibons then product of eccentricities is:

|I 1} 1 |r] Jﬁl
1 21| = 3 b=—=|
w7 @ (1) (3) i
Ans. (1)
Sol. PSi+PSi=2a (i) P[-E.El]
PS;P5, =

Squarng (i}  Psi+pPs2+2PS,PS; = 4a°

e J.E.:Iz-i [ae-w@Tz :1-2.'r 457

2l

Za%e’ £10= 45°

a‘e’ +5=29° {ii)
ey -:"I- 1 satisfying J_-i'.:hlj'reequatinn
a |
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3 1
;—54:”5.1 £ - g'e? =b'}
P
a’ 4E|2|:1 e?)
Ay i 2 from (i) a2 =—2—}
1-e° Z et
1 5

) G=t)
12 (1-ef) {2- &%) + (2-%) = 20 (1-e7)

12 t{1 +t) +(1 +1) =20t
12¢ 412t +t 41 =20t

128 - 7t +1 =0
(4t-1)(3t-1) =0
t=i or I:T-;
1-ef T% or 1--Ez—%'
E2 T—z or e’ —é

-1
wrongly included. Replacing these wrong observabions 4 and 5 by correct observations 6 and 8. then
correct vanance is:

(1) 6.7 (2) 8.7 (3) 7.5 {4) 7.6
Ans. (4)
Sol. x4+ txg+A45=56 . (1)

X2+ xE P e, ¢ %2 +4° +5° =377 L

For corrected data mean is
:{_L.'HLI ....... deE'E_ES g‘lEI‘E

=6
10 10
G°+X == =
By
o’ 52_1_15 (377 = 42 - & +36 +b4)
1 436
= (477 - 41) === =2 =76
10 ! ' =To 2
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