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JEE-MAIN EXAMINATION - JANUARY 2025
(HELD ON TUESDAY 28" JANUARY 2025)

TIME : 9:00 AM TO 12:00 NOON

Ans.

Sol.

Ans.

Sol.

SECTION-A

The number of different 5 digit numbers greater
than 50000 that can be formed using the digits 0, 1,
2,3,4,5,6, 7, such that the sum of their first and
last digits should not be more than 8, is

(1) 4608 (2) 5720
3)5719 (4) 4607
4
Casel 5 0
Casell 5 1

5 2

5 3

6 0

6 1

6 2

7 0

7 1

9x(8x8x8) = 4608 but 50000 is not included,
so total numbers 4608 — 1 = 4607

Let ABCD be a trapezium whose vertices lie on
the parabola y* = 4x. Let the sides AD and BC of
the trapezium be parallel to y-axis. If the diagonal

25
AC is of length T and it passes through the point

(1, 0), then the area of ABCD is :

75 25
1) — 2) —
(1) 2 (2) >
125 75
3) — 4) —
(3) 2 (4) g
@
A B—-y2=4x
1,0
a=1
A\
C

A(at)?, 2at)) & C(%,—zt—aj
1 1

2
Length AC=a t1+£ =§,tl+£=i§
t 4 2

1

:>t1:20r %, A(%,lj, D[%,_lj DB(47 4)7 C(47_4)

So, area of trapezium = l 8+2) (4—l) = E
2 4 4

3. Two number k; and k, are randomly chosen from
the set of natural numbers. Then, the probability

that the value of i*' +i*2, (i=+/—1) is non-zero,

equals
1 1
1) — 2) —
(1) ” (2) 2
3 2
3)— 4) —
(3) / 4) 3
Ans. (3)
Sol. i"+i® %0 i“ -4 option fori, -1, i, 1

Total cases = 4x4 =16

Unfovourble cases = i +i* =0

1,-1
-11
i,—i
—i,i
4 Cases = Probability = 16-4 = 3
16 4

X

2 3 k
4. If f(x) = ——=,x € R, then f(—j is equal
( 2 +42 2 82 a

k=1

to:

&1
(1) 41 (2) Y
(3) 82 @) 812

Ans. (2)
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Sol. f(x)= 2 :6a+4+2=0
' 2*+42 7
2X 217X 5
fx) +f(1 —x)= + a=--
(o) + {1 =) 2+2 242 7
2" 2 2+\2 So f(x) = —lxz—gx—l
= 1 77 4

= + =
242 24220 242
81
Now, Zf(hjzf(ij+f[ij+ ....... +f
= \82 82 82

) &)1 21 2)

(bl [ s oo ()

Ans.

Sol.

21/2
(1+1+....+1)40 times+21,2—

+22
40+l=—1
2 2
Let f : R — R be a function defined by
f(X):(2+3a)X2+(a+?lx+b,a¢1.lf
a_

fix+y) =fx)+1fly)+1- %xy, then the value of

5
28| f(i)] is:
i=1

(1) 715 (2) 735
(3) 545 (4) 675
)

f(x) = 3a + 2)x* + (""Lﬂx +b

In (1) Putx =y =0 = f(0) = 2f(0) + 1 = f(0) =1
So, f(0)=0+0+b=-1=b=—1

In (1) Puty = —x = f(0) = f(x) + f(-x) + 1 + %xz

~1=2(3a+2)x*+2b+1+ %xz

-1= (2(3a+2) +$jx2 +1-2

Ans.

Sol.

= [f(x)|= %|4x2 +21x + 28|
Now, 28i|f (6)|=28(ff )] +f(2)+...+F(5))

28.i.675 =675
28

Let A(x, y, z) be a point in xy-plane, which is
equidistant from three points (0, 3, 2), (2, 0, 3) and
0,0, 1).

Let B= (1,4, -1) and C = (2, 0, —2). Then among

the statements

(S1) : AABC is an isosceles right angled triangle

and

(S2) : the area of AABC is 9f .

(1) both are true (2) only (S1) is true
(3) only (S2) is true (4) both are false
(2)

A(x,y,z) Let P (0,3,2), Q(2,0,3), R(0,0,1)
AP=AQ=AR

X+ (y3) +(2-2 = (x -2 +y' +(z-3)' =X’
+ y2 +(z— 1)2

In xy plane z=0

So, X" —4x+4+y +9=x"+y +1

x=3

9+y —6y+9+4=x>+y* +1

So, A(3,2,0) also B(1,4,-1) & C(2,0,-2)

Now AB = «4+4+1=3
AC=1+4+4=3
BC=1+16+1=+/18
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AB=AC
isosceles A & AB?> + AC? = BC?
right angle A

Area of AABC = % xbase.height

1><3><3=g
2 2

So only S, is true

The relation R={(x,y) : X,y € zand x + y is even}
is:

(1) reflexive and transitive but not symmetric

(2) reflexive and symmetric but not transitive

(3) an equivalence relation

(4) symmetric and transitive but not reflexive

3
R={(xy),x+yisevenx,y € z}
reflexive x + x = 2x even

symmetric of X + y is even, then (y + x) is also

even
transitive of x + y is even & y + z is even then
x + z is also even

So, relation is an equivalence relation.

Let the equation of the circle, which touches x-axis
at the point (a, 0), a > 0 and cuts off an intercept of
length b on y-axis be x> + y* — ax + By + y = 0. If
the circle lies below x-axis, then the ordered pair
(2a, b%) is equal to :
(1) (o, B+ 4)

(3) (v, B + 4a)

(2) (v, B* — 4ar)
(4) (o, B* —4y)

4
ol (.0
'y r
b E Ja° (a,,r)
v T

2
By pytogorus r* =a’ += p?

Ans.

Sol.

(o 4a’ +b?
\! 4

Equation of circle is (x — o0)* + (y — )’ =1
X +y' —2ax—2py+a’+p —1r'=0
comparision x* + y* —ax + Py +r="0
—a=-2a,p=-2p,r=a’
=2a=aq, 4a°+b’=4dp’

o’ + b* = 4p

o2+bi= Bz
So, (2a, b%) = (a, p* — 4r)
Let <a,> be a sequence such that ay = 0, a; = %
and 2a,», = 5a,+; — 3a,,n=0, 1, 2, 3,

100

Z a, is equal to :

k=1

(1) 3ag9 — 100
(3) 32100+ 100
(2)

(2) 33100 - 100
(4) 35 + 100

1
30:0,3125

2a,10 = 5a, — 3a,

2x*-5x+3=0=>x=1,3/2

SLa,=Al"+B (§)
2

n=0 0=A+B JA=-1
n=1 L-A+3B|B=1
2 2

k=1 k=1
100
)
100 2 2
=-100+
3.
2

g

= 3.(3100) —100
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Sol.
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.43 .45 . 33).
cos| sin” —+sin~ —+sin- — | isequal to :
5 13 65

(1 (2)0

33 32
3) = 4) 2=
()65 ()65

2)
. ,3 . .5 . .33
Cos| SIn "—+SsIn ~—+SIn " —
5 13 65

cos| tan? 3 +tan™ el +tan™ 33
12 56

Let T, be the '™ term of an A.P. If for some m,

1 1 2
—, Tps = — and 20D T, = 13, then

Ty =
25 20 pr)

2m
SmZ T  isequal to:

r=m

(1112 (2) 126

(3)98 (4) 142

2

Th= L,T25= L,ZOiT =13
25 20 uril

Tm—a+(m1)d—% ...... (D)

T25=a+24d= i
20

zo.é a+i =13 :>a:i
2 20 500

also, 20S,s = 20.§[2a+ 24d]=13 = d= L
2 500

m-1_1 -2

1
from (1) —+—500 = =

500
Now,

szzm:Tr = 100% T, =126

r=m r=20

12.

Ans.

Sol.

13.

Ans.

Sol.

If the image of the point (4, 4, 3) in the line

x-1 y-2 z-1

is (o, B, y), then o+ P + 7y is

2 1
equal to
(19 ) 12
(3)8 47
1)
P(4,4,3)

x=1 y-2 z-1
2 1 3
QQA+1, A+2, 3A+11)

@L(2§+3+3f{)
=2Q2L-3)+1(A-2)+331-2)=0
= 4L —-14=0,%=1
SO) Q(3’3’4)
Let image in R(a.,B3,y)
oty s B+yv_sv+3_,

2 T2 T2

(o, B,1)=1(2,2,5)
Sat+pB+y=9

" j- 96x” cos” X
- (1+¢e")
2

(a.+ B)* equals :

dx= n(an’ + B), o, p € Z, then

(1) 144 (2) 196
8; 100 (4) 64

T
'2[ 96x* cos® x

——dx (Apply King Property)
(1+e%)

2

T

2
96x” cos” x =48 x’(1+cos2x)dx
0

O'—;N\Fl

X3 /2 g
48 [—j +J.X2 cos2x dx
3 0 I Il

0

= On solving ©(2n* — 12)
=o=2,=-12
= (o +B)* =100
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15.

Ans.

Sol.
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The sum of all local minimum values of the

1-2x, x<-1

function f(x) = %(7+2|X|), -1<x<2

11
—(x—-4)(x-95), x>2
18( )(x—5)

171 131
1) — 2) —
(1) 7 (2) =
157 167
3) — 4) —
3) — “4) -
3
1-2x, x<-1
%(7—2){), -1<x<2
f(x) =
®) l(7+2X 0<x<2
3 )
11
—(x—-4)(x-95), X
18( 4)(x—5) >2
Ay
\ 13) (2,11/3);
(0,7/3)|A
N1 /5 "

X=

2 (9 1
27 72

.. Local minimum values at A & B

7.1
3 72
168—11 157
= =
72 72

The sum, of the squares of all the roots of the
equation x* + [2x — 3| -4 =0, is :

(1) 33-2) 2) 6(3-2)
(3)6(2—2) 4) 32-2)
&)

X+ [2x-3—4=0
Casel: ng
2

X’+2x-3-4=0

X>+2x-7=0

x=22-1
CaseH:x<g
2

X’+3-2x-4=0
x> —2x—1=0

X=1*\/5

Sum of squares = (2\/5— 1)2 +(1 —\/5)2

16.

Ans.

Sol.

17.

Ans.

=8— 42 +1+1-22+2

- 6(2—\/5) - 3)
Let for some function y = f(x), It f(t)dt = x*f(x),
0

x > 0 and f(2) = 3. Then f(6) is equal to :

()1 2)2
(3)6 4)3
@

Jtf(t)dt=x*+(x), x>0
0

Diff. both side w.r. to x
xf(x) = x*f'(x) + 2xf(x)
—xf(x) = x*f'(x)

£'(x)

jmdp jgdx

logdf(x) = —logx + logc

fix) = <

X
f(2)=3:>3=§ —c=6
fo =2

X
f6)=1 (1)

Let "C., = 28, "C, = 56 and "C,; = 70. Let
A(4cost, 4sint), B(2sint, —2cost) and C(3r —n, F—n-— 1)
be the vertices of a triangle ABC, where t is a
parameter. If 3x — 1)* + (3y)* = a, is the locus of

the centroid of triangle ABC, then a equals :

(1) 20 )8
(3)6 (4) 18
@
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Sol. "C,;=28,"C,=56 { (\/§+2\/§i)(«/§+i)
n Z = —_— .
Cr—l — § ? \/§ 2
"C, 56
(3—2\/5)+i(2\/g+\/§)
n! Z; = \/_
(r=1)(n—r+1) 1 23
n! T Now,
I(n—r)!
rnn! (3+242)+i(246-3)
r 1 Z—n=
v 2 23
(n —-r+ 1) 2 i ;
|z1-Z5| = |z = AABO is isosceles with angles
3r=n+l —(1) nom, 2
"C, _ 56 6’6 3
"C, 70 19. Three defective oranges are accidently mixed with
(r +1) 56 seven good ones and on looking at them, it is not
(n — r) - % =9r=dn-5  —(ii) possible to differentiate between them. Two
By (i) & (i) oranges are drawn at random from the lot. If x
(r=3),(n=8) denote the number of defective oranges, then the
A (4cost, 4sint)  B(2sint, —2cost) C(3r—n, r'—n—1) Ngiagee of x s :
A (4cost, 4sint)  B(2sint, —2cost) C(1, 0) 3% (2) 14725
(3x—1)* + (3y)* = (4cost + 2sint)* + (4sint — cost)® (3) 26/75 (4) 18/25
Ans. (1
Gx—172+@Gy?=20 . (1) nsCQ) o
£00
18. Let O be the origin, the point A be
Sol. 10 oranges
= \/g +2\/Z , the point B(z,) be such that 3 defected
B |Z2| = |Zl| and arg(z,) = arg(z;) + % _Then Probability distribution
11 - "
(1) area of triangle ABO is —= x=0 & 42
NG 10C, 90
(2) ABO is a scalene triangle x=1 7€, x3C, _42
T 10C, 90
(3) area of triangle ABO is — <=2 3¢, _6
4 = =
10C, 90
(4) ABO is an obtuse angled isosceles triangle
Now,
Ans. (4)
o= z x.p. = 12 54
Sol. z, =3 +242i &| .| Pi=50"90 " 90
g \ﬁ 42 24 (54Y
2 2 2
6 = X —p = —t——| =
given arg = zpl o 2090 (90j
zZ, 6 2
_, %6 (ﬁj
i = 90 190
7= H Z, € (6]
z
o= 28 (D)

75
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20. The area (in sq. units) of the region 6
(insq ) g , 22. Ifa=1+ Z(—3)H 12C,, |’ then the distance of
{(xy):0=<y<2x+1,0 <y=<x"+1,[x] <3} P
is the point (12, \/g) form the line ax — \/gy +1=0
80 64 iS ---------
(1) — 2) ? Ans. (5)
6
r—1 —
17 30 Sol. a=1+>(-1)" "C, 3"
o) 5 @
6 \/gl)
Ans. (2) a=1+ 2c (— i:iota,let\/gizx
; 2r-1 \/51
— 1 12 12 12 11
| 2l = T ( Cx+?Cx’ +..2C, x )
: 1 1+\/_1 - \/_1)
x—"372 2 x=3 * T
Sol.
( 2W2 )12
=1 + — =1
2 3
Area=2| |[(x* +1)dx+ [(2x +1)dx
L[( ) '!.( ) so distance of 12 \/_ from x—\/_y+l Ois
64 _
= - (2) ﬁ =5
3 2
23. Let a=i+j+k, b=2i+2j+k and d=dxb.
SECTION-B e . h fhat 3.6 = 2 g
21. Let M denote the set of all real matrices of order ¢ 15 a vector suc at a. a
3x3andletS={-3,-2,-1 1,2} Let and the angle between d and ¢ is z , then
S ={A=[aj]eM:A=A"anda;€ S, Vi,j} 4
— — 2
S,={A=[aj]eM: A=-A"anda; e S, Vi,j} ‘10—3b.6‘+‘dx6‘ is equal to .....
S3: {A:[aij]GMi an+azz+a33=Oandaije S,Vl,]} Ans. (6)
Ifn(S, U S, U S3)=125a, then a equals. Sol. A=+ 3 k
Ans. (1613) L
a, a, a, b=2i+2j+k
SOI‘ a21 a22 a23 a 5 B
a3 83 Ay 54 3
No. of elements in S; : A=A" = 5° x 5° o
No. of elements in A=-A"= 0 |C —2a| =8
since no. zero in 5 lc|” + 4]a* — 4(a.c) =8
No. of elements in S, = c+12—-4c=8
a,+a,+a,= 0=(12,-3) =31 ¢’ —dc+4=0
or Ic|=2
(1,1-2)=3 = 12x5° .
or d=axb
(-1,-12) =3 r

n(s,NS,)=12x5’
n(S,US,US,)=5°(1+12)- 12 x 5°

=5 x[13 x5~ 12] = 1250
a=1613

(llesin | =((a) - (be)a)
4

= 4b” + (b.c)2(a’) — 2(b.c)(a.b)
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Sol.
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4=136+3x*-20x

Letb.c=x

3x—20x+32=0

3 12x—8x +32=0
8

x=—,4
3
b.c=§,4
3
b.c:§
3
Now |10 - 3b.¢| +|d x c[
110 — 8| + (2)*
= 6 Ans.
Let
3Xa x<0
f(x) = {min{l +x +[x],x +2[x]}, 0<x<2
57 X >2

where [.] denotes greatest integer function. If o
and [ are the number of points, where f is not
continuous and is not differentiable, respectively,
then o + B equals.......

)]
3x ;0 x<0
min{1+x,x} 0 0<x<l1
fx)=14 .
m1n{2+x,x+2} ;o 1<x<2
5 ;x> 2
3x ;  x<0
x 5 0<x«<l1
f(x) =
x+2 ; 1<x<2
5 ;0 X>2
51+ —
4 F-mm-- 7
3 ______ 1
|
1——{"%;
' —t X
9 1 2 3 4
y=3x

Not continuous at x € {1,2} = a=2

Not diff. atx € {0, 1,2} = p=3
atpB=5

25.

Ans.

Sol.

2 2

Let E, : % + y? =1 be an ellipse. Ellipses E;'s are

constructed such that their centres and
eccentricities are same as that of E,, and the length
of minor axis of E; is the length of major axis of
Eir1 (i 2 1). If A; is the area of the ellipse E;, then

5 0
—( E Ai}is equal to......
T\ iz

(34

2 2
B X oo -2
9 4 9 3
X2 y2
E,:=+—=1
a4
e—ﬁ— 1_£ :>§— _i
3 4 9 4
B
9
XZ y2
EZ'EJrT_l
9
X2 y2
E3:E+b—2:1
9
V5 _ o O
3 81
X2 y2
Es_E+E_1
9 81
A, =1mx3x2 = 6n
A2:1t><i><2:8?7E
A 8B
3 9 81
ZAi:6 S_TE 3_1t _67£ ﬂ
i=1 l_ﬂ 5
9
S$a o33,
S T 5




