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MATHEMATICS

SECTION - A :
1 % cos2
Multiple Choice Questions: This section contains 20 multiple =27 —48{(ij—} +48I—de
choice questions. Each question has 4 choices (1), (2), (3) and 2; 2 o 2
(4), out of which ONLY ONE is correct. x
sin2x )2
Choose the correct answer : =2 -12n +24( j
T 2 0
% 96x> cos” x 2 =21’ 127+ (0-0) =7 2n° ~12
1. IfI=I—dx=7t(0m +B), then (o + B)?is =an n =T em
. l+e”
2 =TC|:0,TC2 +BJ
(1) 100 (2) 144 , .
- o= , =—
(3) 169 (4) 196 B
2_(9_ 2 _
Answer (1) = (a+p)?=(2-12)>=100
n 2. Number of ways to form 5 digit numbers greater than
2 96x% cos? x 50000 with the use of digits 0, 1, 2, 3, 4, 5, 6, 7 such that
Sol. /= J 146" dx sum of first and last digit is not more than 8, is equal to
K
2 (1) 5119 (2) 5120
3 (3) 4607 (4) 4608
= IQGXZ cos® xdx Answer (3)
0 Sol. abcde a>5
K
2 a+e<8
_ 2
- 48IX (1+cos2x)dx notall b, ¢, d, e are zero
0
if a =5.
ki
32 2 = (i) a=5
=48 x +48J‘x2 cos2xdx
3 ) 0 5 e =eec{321,0}
c T 83.4 -1 ways
[ 2] 2 2 2 . " _
_1g| T |4 4g| X sin2x —J(Zx)[smzxjdx = (i) a=6
L8 2 b oo 2 6___e =ee{2,1,0}
83.3 ways
L
2 = (iii) a=7
=2n? +48(0—0)—48Ixsin2xdx
5 7___¢e =e e {1,0}
. = 832 ways
I
-~ 2
— 53 +ag| ZXCOSX|2 _J‘(l)( COSZX)dX = Total ways
0 % 2 = 8%(2+3+4)-1=4608 -1 =4607
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3. If the image of the point P(4, 4, 3) in the line ](_ X
x-1 y-2 z-1 ' Sol. |tf(t)dt =x“f(x)
= = isQ(a, B,v). Then (o0 + B + is
. 1 1 (o, B, 7) (@ + B +7) 0
equal to Differentiating both sides w.r.t ‘x’
)7 xf(x) = X2 (x) + 2xf(x)
31 )
2) — d
(2) 3 X ay +xy=0
dx
11
G 3 dy _ —dx
y X
4) 8
Iny +Inx = Inc
Answer (2)
sol. P(4,4,3) =¢
Asf(2)=3
x-1 y-2 z-1_ sf2)
2 1 1 6=c
Any pint of line RRA+1, AL +2, A +1) Soyx=6
PR:(20.—3)i +(r-2)] + (A —-2)k - Putx=6
_ 6)=6
PR<2,1,1>=0 v(6)
y=1
21 -3)+(A-2)+2(A-2)=0
Option (1) is correct
6L =10
c 5. Let R be a relation such that R = {(x, y) : x, ye Z and
A== (x + y) is even}, then the relation R is
3
(1) Reflexive and symmetric but not transitive
13 11 8
R 33’3 (2) Reflexive and transitive but not symmetric
Now, Q(a, B, 7) (3) Transitive only
a+d 13 B+a 11943 8 (4) Equivalence relation
2 3" 2 3" 2 3 Answer (4)
14 10 7 Sol. for reflexive
o= -, B = -, ’Y = —
3 3 3 If (x,x) e Z
OH_B_H/=14+10+7=ﬂ R:ix+X+2x = Ris relexive
3 3 .
For symmetric
X If (x, y)e R = Xx+y=even
4. If Itf(t)dt =x? f(x) and f(2) = 3, then f(6) equals to Y y=
0 = y+x=evenb(y, x)erR
(1) 1 (2) 6 = Ris symmetric
(3) 3 (4) 2 If (x,y) e R = x+y=even
Answer (1) (v,2) eR = y+z=even
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= x+2y+Zeeven = x+Z=even-—2yeven = x=+22-1
X +
= Z € even N X=(2'\/E—l)
= (X, 2)eR
3
= Ris equivalence relation. as _Zﬁ_1<5
6. Evaluate 3
3 5 33 (i) x< = = x2—(2x-3)-
cos(sin_1 (—)+sin‘1 (—j+sin‘1 (—D 2
> 13 65 = X®-2-1-0=0 = (x-1)2=2
(1) 0 = x=J_rZ\/§+1 = x=—2\/§+1
(2) 1 3
5 as \/5 +1>—
(3) cosl—3 2
= two roots are x=—\/§+1,2\/§—1
(4) 2
Answer (1) = Sum ofsquares= 12 — 6«/5 = 6(2 - \/5)
3 5 8.  Areaenclosed by
Sol. cos(sin‘1—+sin‘1—+sm —) ,
5 13 65 {(x,y):0£y£2|x|+1,0£y£x +1,|x|£3}is equals
1-33* 33 5 to
=cos| sin”* +5|n 13 o +E 1—§ 17 3
(1) — (2) =
3 3
:cos(sm +S|n j 64 80
(@ 4) —
3 3
13
sin” —+cos E Answer (3)

_COS[J:O Sol. \\

7. The sum of squares of real roots of the equation:
X2+ |2x=3|-4=0,is

N

(1) 6(2—\/5)
(3) 3(2+J§) (4) 6(2+J§)
Answer (1)
x=-3 x=:3
Sol. x2+|2x-3|-4=0
(i) 2x-3>0 = x>i 2 1
- 9 Area=2 I(x2+1)dn+z[5+7]x1
= x+2x-3-4=0 0
X +2x-7=0 = (x+1)2=8 _&4
3
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9. Thereare 2 bad oranges mixed with 7 good oranges and

2 oranges are drawn at random. Let X be the number of
bad oranges. The variance of X is

51 49

1) — 2) —

@ 268 @ 162

63 91

3) — 4) —

) 108 @ 206

Answer (2)

X 0 1 2
7 7~ 2 2
Sol. P(X) C2 Cl' Cl C2
9 9 9
G G G

9C2 9C2 9C2
7 4 (7 2}2
= —t——| —+—
18 36 (18 36
_ 49
162
2" i k
10. Let f(x)=———-—+, then f(—j is equal to
2442 i1 \82
81
1) — 2) 41
(1) 2 (2)
(3) 4142 (4) 81
Answer (1)
2" 2"
Sol. X)= =
== 5
2
TSR R
27 422 £+21/2 2+\/52X
2)(
2
2 +42
242"
= f(x)+f(1—x):\/_ =1

«/§+2X

JEE (Main)-2025 : Phase-1 (28-01-2025)-Morning
- S5 E))
RERERH
e {2 (2o (2
V&G AR
LERERE

1+1+...+1 1
=«——— >+ fl =
40 times 2

Np) 1 81

=40+—-—=—

242 2 2

11. If 2an+2="5an+1—3an, wheren=0,1, 2,.... If ao=3 and
100
a: =4, then the value of Zak is equal to
k=1

(2) 3a9w—91
(4) 3a9 +91

=40+

(1) 3a100—91
(3) 30100 +91

Answer (1)

Sol. 2an+2=5an+1—3an=0
= 2t*-5t+3=0

= t=1,-
2

noo(3Y
a,=A-(1) +B-(§J

ao=3,a01=4
A=1B=2

3 100
Sy00 =100 — 6(1 _(EJ ]

= 30100 —99
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100 4sinO—2cos0+2
- 3] _(%00—1 Sol. hoAsin9=2c0s0+2 o 5 4sinB—2c0s0 ..(1)
Using = 5 3
4 —2si
3\'® k:M:>3k:4c059+25in9 (2)
Qo =2°| = +1
2
(12 +(20
12. Let ki and k2 be two randomly selected natural
numbers. (3h—2) +(3k)* = (4sin0—2c0s0)” + (4cosB +2sinb)>
L N R . .
The probability that (i)™ + (i)™ is non-zero is (where i —16sin2 0+ 4cos® 0— 8sin0cosO +
=+-1) 16c0s” 0+ 4sin*0 —8sinOcosO
(1) % (2) % (3h—2)%+(3k)2 =20
(3x—=2)2+(3y)2=20
1 1
3) — (4) - 2
4 6 14. Llet E,:—+7—=1 be an ellipse and a series of ellipse
9 4
Answer (2) -
are drawn that E;+1 has same centre, eccentricity as E;
Sol. (i)k1 + (i)k2 is non zero and Ei+1’s major axis is minor axis of E;. If S; be the area
5 o0
= ki:4M+n, rnef0,1,2, 3} of Ej, then (— Zs,j is equal to
T ia
K2:4M\2+412, ne{0,1,2, 3}
1) 63 2) 54
The pairs to get zero will be (1) @
(1,-1), (i, -7 ) 7§ @ 72
Answer (2)

= (i) (1,-1) pair
= (n, r2) €{(2,0), (0, 2)}
(i) (i, —i) pair
= (n, r2) €{(1, 3),(3,1)}

Sol. Let bibe minor axis of E;

ai be major axis of E;

2

e =1-—+
= probablity (ik1 +ik ¢O) !
Now, bi+1 minor axis of Ei+1

_a_ . Ky |
=1 - probablity (' T O) Aix1 major axis of Ein1

4 12 3 b,
=l-—=—=- = e, =1-—=, alsoaiw=biand ei = e
16 16 4 i+1
13. In AABC, A(4sin6, 4cos6), B(—2cos6, 0) and C(2, 2sinB). If b B b?
locus of centroid is (3x — 2)% + (3y)? = o, then o is =a—'2 =ﬁ it =
(1) 20 1 1 1
@ 4 = Area of Ei=S; = paib;
(3) 16 = S =T0,b,
4) 12 b’
(4) [
Answer (1) g
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b Y 2x, x<0
=n(ba)| —+ .
1 g, 16. Letf(x) =min(1+x+[x],1+2[x]), 0<x<2
E— 5 x>2
Sin =S5 (1-€) If o is the number of points of discontinuity and f3 is the
4 4 number of points of non-differentiability, then (o + ) is
= S, =Si[1_(1_§]J=S’ 5 equal to (where [.] denote greatest integer function)
(1) 6 (2) 5
2
- S,=67t,52=6n-£53=6n-(£j (3) 4 (4) 8
9 9 Answer (1)
2X, x<0
= 35, = 6"4 _34n Sol. fix) ={min(1+x-+[x],1+2[x]), 0<x<2
k=1 1 _5 5 5 xX>2

1+x+[x]=1+{x}+2[x]

Since {x}>0VxeR

>
15. Let 21=\/§+2\/§i and \/§|21|:|Zz| and = Lax+d=1+20]

T 2x , x<0
arg(z,) =arg(z;)+—, then the area of triangle with
6 = f(x)=<1+2[x], 0<x<0
vertices z1, z2 and origin is (in sq. units) 5 x>2
w 18 @ 12 i
a 3 39 —o
s 1-6—o0
11 242
@) = (@ == p—r—t
4 3 1 2
Answer (1)
Bz2 Number of discontinuity =3 = o =3
Number of point of non-differentiability
453 =3=pB=3
= Z, (\/5'*‘2\/5[)
J11 A $ n-1 12
sol. B i1 17. If a=1+>(-3)""-%C,,_;, then distance of point
n=1
(12, \/5) from the line ax—\/§y+100=o is,
109
1 —
1 (1) 5
Area of AOAB = Ex\/ﬁx@sing (2) 55
A (3) 54
11+/3
=, square units (4) 109
Answer (1)
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6
Sol. a=1+Y (-3)"-"c,
r=1

ﬂ+gﬂﬁﬁ]4

6 2r-1
T NEY; A2c
\/—, rzl( ) 2r-1

Let \/gi =

= a= 1+—Z1 Copoq X"

12
Cor

o= 1+—[ 2C1-x1+12C3 -x3+12C5 X+

J3i
---+12C11 .Xll]

12
(1+x) =2cy - x0 + ¢y - X+

Let
12C2 'XZ +...+12C12 'X12
12
(1-x)" =cy - x-Y2c; xt+
12C2 ‘Xz _12C3 ’X3...+12C12 'Xl2

(1) = (1-x)" =2( 2oy xt 42 05 a3 4

“ee +12 C11 ’Xll)

(1 _ X)lZ

(1+ x)12 -

J—: 2

(14431) - (1-31)

a=1+—
3i 2
_1 i
Slnce,o):—+ﬁ = —2m=1—\/§i
2 2
_1 i
0)2:7_@ = 2% =1+3i

1 (—2032 )12 - (200)12

= oa=14+—

18.
19.
20.

@
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_1+—(1 1)=1

J3i
a =1, = perpendicular distance from (12, \/5) is
2 (5
12 +(\/§)2 2

)+1oo‘_ﬁ

SECTION -B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

1 1 25
2. In an AP, T, = T5=%and202n=13, then
r=1
2m
5m ZT, equals
Answer (126)
Sol. T =a+(m-1)d 1 (1)
. >

1
T,=a+24d=—
20

20><E a+i =13=a=
2 20 20x 25

ZOZT 20 x —[Za +24d]=13

r=1

1
20x25

Substitute a and d in (i)

V3i 2 =m=20
11 2m 40
_1+_( 4_@12) Now 5mZ7’r=5><20 ZT,
\/_, r=m r=20
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22.
:100[%[20+39d]}—?[20+18d]
23.
:1oo[£x41d—9-20d}
2 2
24.
10040, 41 1920
2 20x25 2x20x25
25.
=126
g a d
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