JEE-Main Exam Session-1 (January 2025)/29-01-2025/Evening Shift

JEE-MAIN EXAMINATION - JANUARY 2025
(HELD ON WEDNESDAY 29* JANUARY 2025)

TIME : 3:00 PM TO 6:00 PM

Ans.

Sol.

Ans.

Sol.

SECTION-A
If the set of all a € R, for which the equation 2x° +

(a — 5)x + 15 = 3a has no real root, is the interval

(a,p), and X = {x € Z : a <x <}, then sz is

xeX
equal to
(1)2109 (2) 2129
(3) 2139 (4) 2119
3

(a—5)7-8(15-3a)<0
a’+14a+25-120<0
a’+14a-95<0
(a+19)(a-5)<0
ae(-19,5)

So-19<x <5

LY X =P LA (P2 L+ 18))

xeX

_ 4x5x9 +18><19><37
6 6

=30+2109

=2139

If sinx +sin’x =1, x € (O,gj, then

(cos”x + tan"’x) + 3(cos'’x +tan'’x + cos’x + tan’x)

+ (cos’x + tan’x) is equal to

(1)4 23
(32 @1
3

sinx + sin’x = 1

= sinx = cos’x = tanx = cosx

.. Given expression

=2co0s"x + 6[cos'*x + cos'x] + 2cos’x
= 2[sin’x + 3sin’x + 3sin‘x + sin’x]

= 2sin’x[(sinx + 1)]

= 2[sin’x + sinx]’

=2

3.

Ans.

Sol.

Let the area enclosed between the curves |y| = 1 —
x’and X’ +y* =1 be a. If 9o = Br + v; B, y are

integers, then the value of |B—y| equals

(1)27 ) 18
3) 15 (4) 33
C)
C :ly=1-x
C,:x'+y=1
/T
\/(L O)
.. Required Area

= o, = 4[Area of circle in 1" quad. — I:(l— x?)dx ]
3 1
=4 E_ X_X_
4 3],

S 3a=3n-8

90 =924

L B=9,y=-24

S B-vl=33

If the domain of the function logy (18x —x% -7 ’7)

is (o,f) and the domain of the function

2
log(,1) (M) is (1,8), then o + p* + v’

x?—3x—4
is equal to :
(1) 195 (2) 174
(3) 186 4) 179
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Ans. (3)
Sol. f(x)=log, (18x —x —77)
s 18x—x—77>0
X' —18x+77<0
xe (7,11) a=7,p=11

2x? +3x—2j

f,(x) = log,,_,, [m

2 f—
Lxo150,x- 121, X EFZ2

X -3x—-4

(2x-1D(x+2) 0

x>1,x#2,
(X=4)(x+1)

x>1,x#2,

. X € (4, )
T y=4

o’ +P+Y =49+ 121+ 16

=186

5. Let the function f(x) = (x” — 1)|x’ — ax + 2| + cos|x|

be not differentiable at the two points x = o = 2
and x = B. Then the distance of the point (o)
from the line 12x + Sy + 10 = 0 is equal to :

(13 (2)4
32 QR
Ans. Allen Ans. (BONUS)
NTA Ans. (1)
Sol. cos|x| is always differentiable

. we have to check only for |x’ — ax + 2|
.. Not differentiable at
x'—ax+2=0
One root is given, oo = 2
© 4-2a+2=0
a=3
other root B =1
but for x =1 f(x) is differentiable
(Drop)

6.

Ans.

Sol.

Ans.

Sol.

Let a straight line L pass through the point

P(2,-1,3) and be perpendicular to the lines

x—1:y+1:z—3 and X—3:y—2:z+2'
2 1 -2 1 3 4

If the line L intersects the yz-plane at the point Q,

then the distance between the points P and Q is :

(12 (2) V10
(3)3 (4) 243
3)
Vector parallel to 'L
i ] k
=2 1 -2/ =10i-10j+5k
13 4
=5(2i —2j+k)
Equation of 'L
X—2 _ y+1=2_3=k(say)

2 -2 1
Let Q2L +2,2Ah—1,A+3)
=>20+2=0 =>Ar=-1
=Q(0,1,2)
d(P,Q)=3
Let S = N U {0}. Define a relation R from S to R
by :

R= {(x,y) :log, y =xlog, (%),x eS,ye R}.

Then, the sum of all the elements in the range of R

is equal to
3 5
O ) 3
10 5
(3) ry “4) 2
(2)

S=1{0,1,2,3....

logy = xloge(gj

-3




Ans.

Sol.
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v

Required
1 2 3
Sum =1+ Ej +(g + 2 +.. —:i:§
5 5 5 1_2 3

Let the line x + y = 1 meet the axes of x and y at A
and B, respectively. A right angled triangle AMN
is inscribed in the triangle OAB, where O is the
origin and the points M and N lie on the lines OB
and AB, respectively. If the area of the triangle

AMN is %of the area of the triangle OAB and

AN : NB = A : 1, then the sum of all possible
value(s) of is A :

1 13
1) = 2) =2
() 3 @)
5
3) - 4)2
() 3 (4)
C)]
iy
N
M
45°-0
O A\
1
Area of AAOB = E
AreaofAAMN=g><l—§

Equation of ABisx+y=1
OA =1, AM =sec(45°—0)
AN = sec(45° — 0) cosO
MN = sec(45° — 0) sinO

Ans.

Sol.

10.

Ans.

Ar(AAMN) = %x sec’(45° — 0)sinf.cosO =§

= tanO = 2, l
2

tan0 = 2 is rejected

AN _2_ coto=2
NB 1
If ax + By = 109 is the equation of the chord of the

2 2

ellipse >+ =1, whose mid point is é,l ,
9 4 2’9

then o + B is equal to

(1)37 (2) 46
(3) 58 (4) 72
3

10,2

iy

Equation of chord T =S,

5£xj 1[yj 25 1

| = |+= &= |=— 4+

2\9) 2\4) 36 16
Bx,y_100+9 109
18 8 144 144

= 40x+ 18y =109

= a=40,p=18

= a+p=58

If all the words with or without meaning made
using all the letters of the word “KANPUR” are
arranged as in a dictionary, then the word at 440"
position in this arrangement, is :

(1) PRNAKU (2) PRKANU

(3) PRKAUN (4) PRNAUK

©))




Sol.

11.

Ans.

Sol.
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A, K,N,P,R,U

...................... =[5 =120
...................... =[5 =120
...................... =15=120
PI[A]. oo — |4=24
T = [4=24
PIIN] oo, ~ |4=24
PIRI[A] ..o - 13=6

PIRIKAINL] =1
PIRIK]AVIN] =1

Total = 440

= 440" word

Let o, (o # PB) be the values of m, for which the
equations X +y + z=1; x + 2y + 4z = m and

X + 4y + 10z = m’ have infinitely many solutions.

10
Then the value of Z (n“ + nB) is equal to :

n=1
(1) 440 (2) 3080
(3) 3410 (4) 560
@
1 1 1
A=l 2 4|=120-16)-1(10-4)+14-2)
1 4 10
=4-6+2=0

For infinite solutions

A=A=A=0

m —-3x+2=0

m=1,2

a=1,p=2

10 10 10
ooy (n*+nP)=>"n'+> n?

n=1 n=1 n=1
_1001) | 1041)(2)

2 6

=55+385

= 440

12.

Ans.

Sol.

13.

Ans.

Let A = [a] be a matrix of order 3 x 3, with

i+j
a;; = (\/5 ) " If the sum of all the elements in the

third row of A’ is 0c+[3\/§, o,peZ,then a+pis

equal to

(1) 280 (2) 168
(3)210 (4) 224
“)

2 22 4
A=|2{2 4 42
4 42 8
1 2 2 1 2 2
A2=2212 2 2L2||2 2 22
2 202 4 2 22 4
=4 — _

(2+4+8) (242 +42+82) (4+8+16)
Sum of elements of 3" row = 4(14 + 142 + 28)
— 4(42+ 1442)
= 168 + 56+/2
o+ B\/E

o+ P =168 +56=224
Let P be the foot of the perpendicular from the

x-1 y+1 z-2

point (1, 2, 2) on the line L : 1 >

Let the line f:(—i+]—2|2)+x(i—]+|2), AeR,

intersect the line L at Q. Then 2(PQ)’ is equal to:

(1)27 (2) 25
(3) 29 (4) 19
0))
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AL, 2,2)

P (1,—1,2) .
—>(1,-1,2)=d

x=1 y+1 z-2
1 -1 2
P(u+1,-p-1,2p+2)

AP-d=0 = (1, —p—3,20)1,-1,2)=0

L

=u

1
Du+“+3+4u=0:>u=—5

P _—1+1,+£—1, 2(_—1j+2
2 2 2

424
2 2

Now general pt. on L, isQ(-1 +A,1-A, 2+ A)
Equate it with general pt of L

p+l=-1+Al—-p-1=1-A|2u+2=-2+1A
p=A-2 | p=r-2 J
2(h=2)+2=-2+A
2L —4+2=-2+A
p=-2,A=0
~ Q=(-1,1-2)

1 -1
P[E'?’lj and Q(-1,1,-2)

PQ=\/(%+1] +£%1—1] +(1+2)°
= g+g+9:\/g
\14 4 4

. 2(PQ) = 2(%) =27

14. Let a circle C pass through the points (4, 2) and (0,
2), and its centre lie on 3x + 2y + 2 = (. Then the
length of the chord, of the circle C, whose mid-
point is (1, 2), is:

Ans.

(13
(3) 42
@)

(2) 243
4) 242

;0
Sol. x M *

4,2)

M,, =0 = OM is vertical
=> a=2
. Centre (0)=(2,-4)

r=0A=/(2-4)? +(2+4)* =/40

mid point of chord is N=(1,2) .. ON = /37

~. length of chord = 2/r? — (ON)?
=2/40-37 =23
15. Let A=[a]bea 2 x 2 matrix such that a, € {0, 1}
for all i and j. Let the random variable X denote the

possible values of the determinant of the matrix A.

Then, the variance of X is:

1 3
1) — 2) —
(1) 2 (2) 2
5 3
3) 2 4) =
(3) 2 4) 2
Ans. (2)
a a
Sol. |Al=|" *
a21 a22
=a,3, 8,4,
= {71: 05 1}
X | P P.X, P1X.2
4|3 32 3
16 16 16
0 E 0 0
16
113 32 3
16 16 16
YPX, =0 ZPin:g

- var(x) = ZPX2 —(ZPX)’




16.

Ans.

Sol.

17.

Ans.

Sol.

18.
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Bag 1 contains 4 white balls and 5 black balls, and
Bag 2 contains n white balls and 3 black balls. One
ball is drawn randomly from Bag 1 and transferred
to Bag 2. A ball is then drawn randomly from Bag
2. If the probability, that the ball drawn is white, is
29/45, then n is equal to:

13 (2)4
35 46
“
Bag 1 = {4W, 5B}
Bag 2 = {nW, 3B}
{2
Bag2) 45
S p[ﬂjxp[ﬂ}p[ijxp[ﬂjﬁ
B, B, B, B,) 45
4 n+l 5 n 29

—x +=x =—
9 n+4 9 n+d 45

The remainder, when 7' is divided by 23, is equal
to:
(1) 14
(3) 17
@
7% =7(7")=17(343)" =
7% =23K, +7.2"
Now 7.2"=7.2".2%
=28.(256)"
=28 (253 +3)*
528 x 81 = (23 +5) (69 + 12)
23K, + 60

.. Remainder =

)9
4)6

7 (345 —2)*

Let f(x jt t —9t+20 1 < x < 5. If the
0

range of fis [a, B], then 4(a + B) equals:
(1) 157 (2) 253

(3) 125 (4) 154

Ans. (1)

Sol. f'xX)=x"—9x +20x=x(x—4) (x—5)

_ + _ +

4 2
f( )_ X__gi_i_zox

4 3 2

)= 3+10=2 —¢
4 4

f(4) = 2%6 ~3(64) |+ 10(16) =32 = B

Ao+ PB) = 4(%+32) =157

19. Let & be a unit vector perpendicular to the vectors

B:i—2]+3I2 and E=2i+3j—IA(, and makes an

angle of COSl(_%j with the vector i+ j+K. If &

T . 2 fon
makes an angle of 3 with the vector i+oj+Kk,

then the value of o 1s :
(1) /3

(3) /6
(&)

(2) V6
4) 3

Ans.

Sol. Let V=i+j+k

N 1>

k
-2 3
3 -

ol
X
Ol
Il
N~ —o

=—Ti+7j+7k

==7(~j—k)

i-j-k  —i+j+k
or

3 V3

\ \

-1 av_-1+1+1 1

c0s0 = = =

|v| NENCRRE T

(rejected)

Now 4=




20.

Ans.

Sol.
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NOW COSE = w

Vl+a?+1
1 1-a-l
2 3Jo?+2

:)g'\/(lz-‘r =—a (. a<0)
302 + 6 = 40

—a=-6

If for the solution curve y = f(x) of the differential

equation d—y+(tan x)y—ﬂ
ax (1+2secx)”’
xe| = Z1¢ 2 :ﬁ,thenf[ﬁj is equal to:
2 2 3 10 4
() 2 () B+
10(4+43) 10(4++8)
5-43 43
2\/5 14
C)]
jtanxdx n (secx)
Ife =€ =Secx
2+Secx
'.'y'seCXZJ‘ ———— S secxdx
{(1+23ecx) }
Y
= IZCOS—)H];dX Let COS X = 1 t2
(cosx +2) 1ot
2
{0
+
- f—ZZdt
(142 ]
724—2
1+t
_2t2 2
[l MR
1-t*+2+2t%)
42
= Zj%dt
(t*+3)
Lett+ % =u
(1—%)dt:du
t
du
=_2 J‘F

21.

Ans.

Sol.

2
y.(secx)za +c

=2 -1

Atx = E,t=tan5
4 2

2
Loy —

3
J2-1+
J2-1

QI o
N |
|
[REN
~—_
H

2(3—&
4-42

14

N—
)
\l

y:—:—X

SECTION-B

2
If 24j (sin
0

[-] denotes the greatest integer function, then o is

4x -1
12

+[2sin X]) dx = 2n + o, where

equal to
a2)

=24I78—sin 4x -~ +Jn/4sin 4x -~
0 12 /48 12
il /4 R
+j06 [0]dx +.[ . [23|¢n x]dx
1

(1—coslnzj (—cosln2 —1)
=24 — +
4

r.r
4 4 6




22.

Ans.

Sol.

23.

Ans.

Sol.

24.
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1
(7 t o 8§ .
If Itlm ISX+5 —| = , then a is equal
0

5e 5
to
(64)
1” form
t+11
NoszeHol M -1
tl 3(t+1)
:etﬁo 8t+l_5t+1_3t_3
3t(t+1)
_8/n8-5/n5-3
3

(& 56

On comparing

o =64

Let a, a, ..., a,,, be an Arithmetic Progression
such that a, + (a, +a, +a,+ ... +a,,) *a,, =
2233. Then a, + a, + a, + ... + a,,, is equal to
(11132)

ata ta,+...ta, +a,=2233

In an A.P. the sum of terms equidistant from ends
is equal.

a_ta _=a ta

a + a2024 5 2020 10 2015 ° ¢t

= 203 pairs

= 203(a, +a

2024.

)=2233
Hence,

2024
Sy = 5 ——(a; +ay)

=1012 x 11
=11132
Let integers a, b € [-3, 3] be such that a + b = 0.

Then the number of all possible ordered pairs

7_a z+1l o o’
(a, b), for which m‘ =land | 3 z+e? 1
o’ 1 Z+o

Ans.

Sol.

25.

Ans.

Sol.

=1,z e C, where ® and @’ are the roots of X’ + x +

1 =0, is equal to

(10)
a,bel,-3<a,b<3,a+b=#0
|z—al=|z+ b

z+1  ® 0%

o zZ+0® 1 |=1

®° 1 Z+ o

y4 z
= o z+0° =1

®° 1 Z+o

1 1
=7l zZ+0° =1

®° 1 Z+®

1 0 0
=70 z+0’°-o -0 |=1

®° 1- w? Z+o—0°
=7=1

2
=>z=0,n,l1

Now
[1—a|=[1+b|
= 10 pairs

Let y* = 12x the parabola and S be its focus. Let
PQ be a focal chord of the parabola such that (SP)

147

(SQ) = —— . Let C be the circle described taking

PQ as a diameter. If the equation of a circle C is

64x* + 64y’ — ax — 64 \/gy =, then B — a is equal

to
(1328)

147
y—12xa 3 SPXSQ—T
Let P(3t*, 6t) and tt,

(ends of focal chord)
3 -6
So, - —
° Q(tz t j
S(3, 0)

SP x SQ = PM, x QM,
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(dist. from directrix)

3 147
=(B+3) |3+ | = —
( )( tzj 4

1+t3)? 49

= -
t? 12

li_

Ne
e

considering t= .

P(%,—B\@j and Q(4,4V3)
Hence, diametric circle:

(x—4) [x—%) +(y+3V3) (y-43)=0

= xz-i—y2 —%X—\/gy—27=0

= a=400,p=1728
B—o =1328






