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MEMORY BASED QUESTIONS JEE-MAIN EXAMINATION - JANUARY, 2025
(Held On Wednesday 29* January, 2025)

TIME: 3: 00 PM to 6: 00 PM

Ans.

Sol.

Sol.

SECTION-A

If the letters of the word “KANPUR” are arranged
in dictionary, then 440™ word is

(1) PRKAUN (2) PRKUAN
(3) PRKNAU (4) PRKUNA
1)

Letters starting with

A =51=120

K =51=120

N__ =51=120

PA =41=24

PK _ =41=24

PN =41 =24

PRA  =3!=6
PRKANU — 439"
PRK A UN — 440"

If 7'% is divided by 23, the remainder is
By FLT 23 is a prime number

72 =1 (mod 23)

= 7]03 — 788+l5 — 788,715

= 7'%=7" (mod 23)

So, (343)°

7 =(343)° = (345 -2y’

= 75 =230+ (-32)

=23h—-32+96

=230+ 14

So, 7'% =23+ 14

3.

Ans.

Sol.

Ans.

Sol.

Let a;; = (\/E)H-],A = [aij]3><3' If sum of third row
of AZ is a + V2, then o + P is

(224)
2 22 4

A=22 4 42
4 42 8

56 5642 112
o+ B2 =168+56+/2
= a+B=224
Let f(x) = f(j(t(t2 —3t+20)dt,x € [1,3] and
range of f(x) is [a, ], then o + {3 is equal to

=)
2
f1(x) =X(x* =3x +20) = x* - 3x* + 20x Tx & (1, 3)
2
D<0
1 . . L\l
(1) = [ (£ - 3t* + 20t)dt = r_st, 2o
0 4 3 2

0

=) =t-1+10= —g
4 4

3 4 5 3
= f(3)=j(t3—3t2+20t)o|t=£t__?i+20t J
0 4 3 2

0

-8 o7i10x0-33p
4 4
37+333 370 185

4 4 2
The value of the limit

= o+p=

lirr(l)(cosecx)(\/ZCOSZX + 3cosx — Vcos?x + sinx + 4)
X—

18

(1o @)1
1 1
3) — 4) ———
()2\/g “ 5
Ans. (4)
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Sol.

2cos’ x+3cosx—(cos2 x+sinx+4)

lim

x—0

sinx(x/Z(:os2 X +3C0SX ++/c0s? x+sinx+4)

lim

x—0

cos® X +3cosX — 4 —sin X y 1
sinx 2./5

(cosx +4)(cosx —1)—sinx
sinx

_ 1 lim
2\/§x—>0

1 (cosx +4)x 2sin® X + 2sin > cos =
lim 2 2 2

T 2\/§ X—0

Zsinlcos5
2 2

(cosx+4)+cos§ 1

o

= lim

B 2\/5 X—0

X
CoS
2

aj,ap,as, ..., dyg24 are in A.P.

If a; +(as+ago+ags+ - +azz) +az =
2233, then find the value of a; +a; + - + 2924

Ans. (4)

Sol.

Ans.

Sol.

a; tas +ajot.....Fax20 + ax24
= 203(a; + axp4) = 2233
=>a; +axs=11

2024
S2024 = T(al + a2024)

= Sy =(101)" x11=11132

Let the line L be % =1t % and foot of

perpendicular from (1,—2,—1) to L is (a,,Y),
then the value of a + B+ y is

102
@5

102
(G R

) ~%
35
C))
Any point on Lis P(A + 1,30+ 4,50+ 7)
Given Q(1,-2,-1)

Dr’s of PQ=<AX,3A+ 6,50+ 8>

W} is Perpendicular to line L,

Ans.

Sol.

Sol.

So, A x 1+(BA+6)x3+(5L+8)x5=0

Now sum of Coordinates of P is

:>x+1+3x+4+5x+7=9x+12=%§2

If the exhaustive values of a for which the equation

2x?+ (@a—5)x+ 15 =3a has no real roots is
(a, B), then |4(a + B)| is equal to

(1) 56 (2) 52
(3) 54 4) 18
@

2x*+(a—-5)x+15=3a
=2x*+(@-5)x+(15-3a)=0
D<0
(a—5)%-8(15-3a)<0
=a’+14a-95<0
= (@+19)(a-5<0
ae(-19,5)
Soa=-19
=5
Lat+tpB=-14
|4(oc+B)|:56
Let the area bounded by the curves |y| = 1 - x2,
x2 +y2 =1is a If 3a=Bn+y, then find

©, 1)

(1,0)

AN
NV

a:Az{%—i(l—xz)dx}
=S
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10.

Ans.

Sol.

11.

Ans.

Sol.

= a=n—§:>3a=3n—8
B=3,y=-8

B—|=11

If x+y+z=1 x+2y+4z=mé&x+4y+
10z = m? have infinite solutions and m takes 2
values a & f3, then find

10
PXOLEAGL
r=1

(440)

For infinite solutions D=D; =D, =D3 =0

1 1 1

m 2 4/=0=m-3m+2)=0
m® 4 10

10 10 10

Dr+r)y=>r+>r’

r=1 r=1 r=1
10x11+10><11>< 21

2 6
= 440

So, D, =

If logy = xlog%,x € NU {0}. Then sum of all
values of y is equals to

5 2
(1) 3 2 3

5 8
)7 @3

(0))

(Iogzjx =logy
5

12.

Ans.

Sol.

13.

Ans.

Sol.

Two points (4 ,2) and (0, 2) lie on the circle whose
centre lies on 3x + 2y + 2 = 0, then length of the
chord whose mid-point is (1, 2), is

(HV3 ) V5
(3) 23 (4) 25
3)

(2,2) B(0,2)
A(4,2)

3x+2y+2=0
Centre (2,—4)
(x=2)

L2

r=+/40 = 2/10
(=22 —d? =2.J40-37 = 2./3

The value of f: (sin |(4X — g)| + sin[Zx]) dx is

(where [.] denotes the greatest integer function)

()5 + (=2)sin1 @)1+ (52)sin1

(sin + sin[ZX]de

—sin(4x —Ej dx +
2

4x-=
2

0 dx + |sinldx

O 0| 3
0| Q3 C—— A
O N |

sin(4x —Ejdx +
2

NPy |3

T T

cos(4x - n) ’ cos(4x - nj *
B 2 2

+(E—lj3in1
4 2

4 4
- (E—OJ—(O—ljJr(n_zjsinl
4 4 4
(n—2)sinl

1
=+
2 4
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2_
14.  If the domain of log,_4 (%) is (a, ) and

logs(18x — x? —77) is (B,y), then the value of
a’+p%+y%is

Sol. x-1>0=>x>1

2x%* —9x + 4
1ot 0
X —4x+5

xX’—4x+5>0—>D>0

and 2x>—9x +4 >0
1
= (x—4)(x—5j>0

=>Xx e (4,0)=(a,0)=>a=4
and18x —x*—77 >0

= X'~ 18x+77<0

= x-11)x-7)<0
=>xe(7,1)=B,y)=>p=7,y=11
a’+ P+ =16+49+ 121 =186

15. If sinx+sin?x =1, then find the value of
cos'? x + tan'? x + 3[cos® x + tan® x] +
cos® x + tan® x

Sol. sin x = cos’x = sin’x + sinx = 1 =0
cos'?x + tan'’x + 3[cos®x + tan®x] + cos®x + tan’x
Now,

2sin®x + 6sin*x + 2sinx

sin® X +sin x —1>Zsin6 X +6sin x + 2sin®x

2sin® X + 2sin® x — 2sin” x

—2sin® X +8sin* x + 2sin® x
—2sin® x — 2sin* x + 2sin® x
10sin* x

~rsin®x+sinx—1=0

—1+\/§

2

3-5
2

= sinx=

=sin?x =

16.

Sol.

17.

Ans.

Sol.

:>sin4x=(
2

7-3J5 J
— 10sin*x = 35 - 155

Bag 1 has 4 white and 5 black balls and bag 2 has
n white and 3 black balls. A ball is chosen at
random from bag 1 and put into bag 2, then a ball
is drawn from bag 2. If probability of getting a

white ball from bag 2 is 2, then find the value of n

B {4 white, 5 Black}

B; {n white, 3 Black}

[ W2
B,) 45

= P(white ball from bag 1) x P(White ball from
Bag 2) + P(Black ball from bag 1) x P(White ball

29
from bag 2) = —
rom bag 2) 25

4 n+l 5 n 29

x +=x =—
9 n+4 9 n+4 45

N %(4n+4+5n)=29(n+4)

=50n+4)=29n+116
16n=116 -20
n==6

1 2
. 1 t T _ i. g 3
if lim ([ Bx + 5)dx)" = £ (2)°, then find the

value of o

(64)

o 1 h t

gzexp(ltmiu(3x+5) dx—lj]

_1]

0

= exp ||m(1(w_ljJJ
ot 3(t+1)

(18" 5" _3t-3
= exp| lim
0 t 3(t+1)

t—0 t

_1[ (3x+5)""*
= exp| lim=| —————
3(t+1)
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t—0

= exp(lim

8"1.In8-5"*In5-3
3(t+1)

[InSB—In55—3J

= oa=064

dy _ 24secx
If -t (tanx)y = rzsecn” * €

18.

(— %,g) , f (g) = %, then find the value of f G)

Sol. LF.=el®™

__ plnsecx

=€ =Secx

dy 2+ SecX
= SeCX——+secx.tanx.y =——— s
dx (1+2secx)

2secX +sec’ X

= secxy =
Y J.(1+25ecx)2

_I£25ecx+seczxj secxtanx .
secx tan x '(1+23ecx)2

j (2cotx + cosecx)mdx

2+ COoSX

—(2cotx +cosecx) _J- 1

2(1+2secx) sinx 2(cosx +2)
—(2cotx +cosecx) 1
SECX.y = +Zc0Secx +¢
2(1+2secx) 2
T
X==
3
_[2 1+2j
3 U3 B) 12
== +Z.—+c
10 2(1+22) 23
= ﬁz 2411

ecX

.cos xdx

19.

Ans.

Sol.

Lo 2 1
5 53 B3

_V3 V3,

5 5

The equation ax + fy = 109 is a chord of ellipse
* +2 =1 having mid int (3,3), then @ + § i
5 7 = 1 having midpoint (Z,~), then B is

equal to
(38)
T==5
GG
:>§.§+X.1_1:2_+2__1
29 42 9 4
:>5—X+X—1=§+i—l
18 8 36 16
Ry _ 5§
9 4 18 8
9

= 20x +9y = 50+§

— 40x + 18y = 109
= a+pf=58
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