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MEMORY BASED QUESTIONS JEE-MAIN EXAMINATION - JANUARY, 2025
(Held On Wednesday 29'"" January, 2025) TIME:9:00 AM to 12 : 00 PM

5+4tY
SECTION-A |og[ * j
. . 80x2 5-4t
1. The minimum value of n for which the number of 0
integer terms in the binomial expansion of 10 4
1 1\
(75+11§) is 183, is (54t
_ 160x L1974t
1 n-r i r 2 X 5 4
Sol. General term — "C, (73J (1112j
= 4[In|9[-In[]
= "C,(7)s 5 (11)= ~ 4In9=8In3
For in integral terms, r must be multiple of 12. 3. d=21—7+3kb=31-5j+k Ifax&=¢xb

Cer= 100 and (@ + ©) - (b + €) = 168, then |c|2 is equal to

given total values of r = 183 Ans. (308, 77)

i.e. maximum value of r=12 x 182 =2184 Sol. a@xC=-bxc

. Minimum value of n = 2184 = (@+b)xc=0
. ¢lla+b
5 TSIHHCOSX c=1(d+b) = x(5i—6]+4f<)
9-+16sin2x
. (a+¢)-(b+¢) =168
2
Sol. 80Ismx+cosx \ o
9 +16sin2x = a-b+(@+b)-Cc+|C['=168

= 6+5+3+A(25+36+16) + 1> x77 =168
dx

T
‘2[ SiN X + COS X
0

9-+16{1—(1-sin2x)} 14+ 770 + 7702 = 168

SN+ A-2=0=1=-2,1

T
-2[ SiN X + COS X
0

~dx
25-16(sinx — cosx) . |6|2:x2><77
Putsinx —cosx=t
ForA=-2
(cos x +sin x) dx = 1dt
. e[ =4x77=308
l25 16t For L= 1

e =1x77=77
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n k3 +6k?+11k +5 |

4. lim is equal to
lim 2. (k+3)! 1
5 8 7
1) = 2) — 3)3 4) —
e)) 3 ) 3 3) “4) 3
Ans. (1)
Sol. Iimz(k+l)(k+2)(k+3)_1
n—o 1 k+3
. o1 1
lim —————
n—o kzlll( k+3
= l_l + l_l + l_l + l_l +
L 14) (12 [5) 3 16) (14 [7)
= 1+£+1
2 [3
= 1+£+1
2
_ 6+3+1_10_5
6 6 3
5. L1:x—lzy—222—11Lz:x+1:y—2=5
1 -1 2 -1 -2 1
Let the line L3 passes through the point (o, 3,v)
perpendicular to L;& L, and L3 intersect line Ly,
then |50 — 118 — 8y]| is equal to
(1) 25 (2) 18 3) 16 (4) 20
Ans. (1)
Sol. D.R.SofLs= mxn
= —5?—3]+R
= <5,3-1>
x—oczy—[?):z—yzt
5 3 -1
I_1=x—1=y—2=z—1=k
1 -1 2

Stta=k+1=a=k+1-5t
3t+p=—k+2=PB=—k+2-3t
—t+y=2k+1=2k+1+t
=[5(k+1-5t)—11(-k+2-3t)-8(2k +1+t)|

=[5-22-8/=25

6.

Sum of first three terms of an A.P. with integral
common difference is 54 and sum of first twenty
terms lies between 1600 to 1800, find a;4

(1) 108 (2) 90

G) 111 (@) 115

Ans. (2)

Sol.

Ans.

Sol.

a+(a+d)+(a+2d)=54
3a+3d =54
a+d=18

a=18-d (1)

1600<%(2a +19d) <1800

160 <2a+19d < 180

160 <36 —2d + 19d < 180
124 <17d < 144

7.29 <d <847

d=28

from (1) a= 10
ajp=a+10d

=10+80=90

Area enclosed by y>|x—1|, y+ x| £3,x* <
2y — 3 is A, then 6A (in sq. units)
(10)
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Ans.

Sol.

Ans.

Sol.

x2 ) 1] x '
A=2||3X—— | —=| —+3x
2), 23 7|
A2 E_E(Ej
12 23
A5 10_5
3 3
6A =10

Let |zy —8 —2i| <1 and |z, — 6 + 8i] < 2, and
minimum value of |z, — z,| is equal to va—b
where a,b € N, then the value of a + b is equal to

(1) 104 (2) 102
(3) 107 (4) 108
3)
0
2
B(6,-8)

- AB=4/104
.. minimum value of |Z1 — 22| =+/104 -3
a+b=104+3=107

If R be a relation defined on (0,;) such that

xRy = sec? x — tan® y = 1, then the relation R is
(1) Equivalence relation

(2) Reflexive and transitive only

(3) Symmetric and transitive only

(4) Neither reflexive nor transitive

@

(1) xRx

sec’x —tan®x =1 Reflexive
(ii) sec’x — tan’y =1

Then sec’y — tan’x = 1 + tan’y — (sec’x — 1)

10.

Ans.

Sol.

11.

Ans.

Sol.

=2-1=1 Symmetric
(iii) sec’x — tan’y = 1

sec’y —tan’z = 1

add

sec’x —tan’z = 1 Transitive

Hence, equivalence relation.

Number of 7-digit numbers made with the digit 1,
2, 3 such that sum of the digits is 11 is equal to

(161)

(i) Number of numbers created using

I
1111133 = n =21
5121

(il)) Number of numbers created using

|
1111223 = W =105
4121

(ii1)) Number of numbers created using

I 5.
1112222 = 7— = 7—56 =35
3141 6
Total = 161
If cos™'x=m+sin"1x+sin"1(2x — 1), then
find the sum of all values of x.
1 3
N1 2) — 3)0 4) —
(D 2 5 3) 4 5
3

cos’lx:n+g—cos’1x+sin’l(2x—1)
1 37[ .

2C0S x:?+sm (2x-1)

COS(ZCOSlX):COS(%T+Sin1(2X—1)J

2x%? —1=sin (sin‘1 (2x —1))

2x2—-1=2x-1
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12.

Ans.

Sol.

13.

Ans.

Sol.

x=0,1
x = 0 is only one solution
But x = 1, is rejected

The minimum value of p € N such that

oG R L] (7 )

is equal to
(10)
. (1 2 pj 2(1 2 9)
Iqux —t = = X S e +—
Xx—>0 X X X X X X
R(ERE R (I
X X X X X
= (1+2+3+...... +p)—%21
p(P+D) ¢
2
Where p € N & min value = 10
sinx  1+cos’x  sin4x
If L=[L+sin®X  cos’ X sin4x | and
sin® x cos’x  1+sin4dx

Limin = m and Ly, = M, then [M* — m*| is equal
to

(1) 79 2) 78 (3) 80 (4) 76
3)

sinx  1+cos’x  sin4x
L=[1+sin’x  cos’x sin4x

sin® x cos’x  1+sin4x
Rz —> Rz — R]
R3 —> R3 — R1

sinx  1+cos’x sin4x
=] 1 -1 0
0 -1 1

=sin’x(—1) — (1 + cos*x)(1 — 0) + sindx(—1)

14.

Ans.

Sol.

15.

Ans.
Sol.

= —sin’x(-1) — 1 — cos’x — sin4dx

=—1-1—sindx

=-2 —sindx

Loin=-2-1=-3=m

Lox=—2+1=-1=M

IM* —m? = |(=1)* - (-3)*| = 80

If o B real numbers such that sec?(tan™!a) +

cosec?(cot™1B) =36and a+ B =8, then a® +
B3 is equal to

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

tan o= A o =tan A
cot'B=B B=rcotB

sec’A + cosec’B = 36

1 +tan’A + 1 + cot’B = 36

o’ +p*=34
Lo+ 20 =64=>aB =15
o’ + B = (o + B) (o + B~ ap)
=8(34—15)

=8(19) = 152

How many 6 letter words can be formed using the
word “MATHS” such that any letter can be used
maximum two times?

(1) 6400 (2) 8100
(3) 10000 (4) 9824
(2

MM AA TT HHSS
6!
2 Alike, 4 Distinct : °C; x 1 21 = 1800

2 Alike, 2 Alike, 2 Distinct :

2121

5C2 X 3C2 X = 5400

2 Alike, 2 Alike, 2 Alike : °C;3 x — =900
212121

Total = 8100
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16.

Ans.

Sol.

A triangle is formed by three lines 2x + 3y — 5 =0,
x+y—-1=0,3x +4y — 7=0. Let (h,k) be the
image of the centroid of AABC in the line

2x + 4y —7=0, then h? + k% + kh is equal to

903 223
1) — 2) ===
M 525 ?) 525

100 10006
3) — 4 ——
) 23 s
Q)]

(3.4

2x+3y—-5=0

centroid = [1+ (3 +(2) ’1+ 4+ 3]

3 3
=Pﬂ%
3'3

Trianlge in 2x + 4y —7=0

5 32
k+ﬂ k—§ (—+—7)
3 3

_“73_ 33
2 4 4+16
h=-22
15
k=
15
2 2
W+ K+ hk = (_Ej {ﬁj B
15) \15) 15 15
903

225

17.

Sol.

Two parabolas having common focus at (4, 3)
intersect at points A and B. Find the value of (AB)?
given that directrices of these parabolas are along

X-axis and Y-axis respectively.
x-4’+(y-30’=x" ..(1)
x-47+@y-37=y ..(2)
A(xi,y1) and B(x2, y2)

Both satisfy the above two equations

Also, from (1) & (2) we get that X’ =y’

=% =Y,

So (%, —4)" +(x, —3)" = x? and
(X, —4)° +(x, =3)" =x2

After solving

X1 tXx2=14

X1 +X2=25

So, (AB)2 = (\/(xl —x2)2 +(y, - y2)2 )2

=2

(14f-—4x25}

= 2(196 — 100)

=192
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