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MEMORY BASED QUESTIONS JEE–MAIN EXAMINATION – APRIL, 2025 

 (Held On Friday 4th April, 2025)   TIME : 3 : 00 PM  to 6 : 00 PM 

MATHEMATICS TEST PAPER WITH SOLUTION 

 

 

1. cot−1 (
7

4
) + cot−1 (

19

4
) + cot−1 (

39

4
) + ⋯∞ 

is equal to 

(1) cot−1(2) (2) cot−1 (
1

2
)  

(3) cot−1 (
1

3
)  (4) cot−1(3)

Ans. (2) 

Sol. 
1 1 14 4 4

tan tan tan .....
7 19 39

− − −     
+ + +      

     

( )
1 1

2 2
1 1

4 1
tan tan

3 / 42 3r r rr

 
− −

= =

   
 =     + + 

 

1

21

1
tan

1
1

4

r r


−

=

 
 
 

  + −  
  



1

1

1 1

2 2
tan

1 1
1

2 2

r

r r

r r


−

=

    
+ − −    

    
   + −   
   



( )1 1

1

1 1
tan tan

2 2

n

r

r r− −

=

   
 + − −   

   


1 13 1
tan tan

2 2

− −   
 −   

   

1 15 3
tan tan

2 2

− −   
+ −   

   

1 1 1 15 3 1 1
tan tan tan tan

2 2 2 2
n n− − − −       

+ − + + − −       
       

 

+…….. 

( )1 1 1
tan tan

2

− −  
  −  

 

1 1
tan

2 2

 −  
= −  

 

1 1
cot

2

−  
=  

 

𝟐.  ∑(𝛼𝑘 +
1

𝛼𝑘
)
2

= 20,  

𝑛

𝑘=1

𝛼 is one of the root of 𝑥2 + 𝑥 + 1 = 0,  then 𝑛  is

equal to  

Ans. (11) 

Sol. 

 Let  =  
22 2 2

2 3

2 3
1

1 1 1 1
.......

n
k

k
k

   
   =

       
+ = + + + + + +       

       


( ) ( ) ( )
2 2 2

1 1 2 ......= − + − + +

= (1 + 1 + 4) + (1 + 1 + 4) + (1 + 1 + 4) + 1 + 1 

= 20 

So, (9 + 2) = 11 terms 

So, n = 11 

3. ∫
(√1+𝑥2+𝑥)

10

(√1+𝑥2−𝑥)
9 𝑑𝑥 =

1

𝑚
[(√1 + 𝑥2 +

𝑥)
𝑛
(𝑛√1 + 𝑥2 − 𝑥)] + 𝑐 ,

where c is the constant of integration and 

𝑚, 𝑛 ∈ ℕ, then 𝑚 + 𝑛 is equal to 

Ans. (379) 

Sol. ( )
19

21I x x dx= + +

Let 
2 21 1x x t x t x+ + =  + = −

2 2 21 2x t x tx + = + −

2
2 1

1 2
2

t
t tx x

t

−
 = −  =

1 1

2
x t

t

 
 = − 

 

2

1 1
1

2
dx dt

t

 
 = + 

 

x2 + x + 1 = 0 

 


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19

2

1 1
1

2
I t dt

t

  
= +  

  
  

 ( )19 171

2
I t t dt= +  

 

20 181 1

2 20 2 18

t t
c= + +  

 

19 1

4 10 ·9

t t
c

t

 
= + + 

 
 

 

19 10
9

360

t
t c

t

 
= + + 

 
 

 ( ) ( )( )
19

2 29 1 10 1
360

t
x x x x c= + + + + − +  

 ( )
19

219 1
360

t
x x= + −  

  n = 19 

  m = 360 

 So, m + n = 379 

 

4. Let the mean & variance of observation 2, 3, 3, 4, 

5, 7, a, b is 4 and 2, then mean deviation about 

mode of the observation is 

Ans. (1) 

Sol. 
2 3 3 4 5 7

4
8

a b
n

+ + + + + + +
= =  

  a + b = 8  …(1) 

 Also,  

 ( )
2 2

22 4 9 9 16 25 49
4 2

8

a b


+ + + + + + +
= − =  

  a2 + b2 + 112 = 18 × 8 

  a2 + b2 = 32  …(2) 

 From (1) & (2)  a = b = 4 

 Now, mode z = 4 

 
2 1 1 0 1 3 0 0

. . 1
8

M D
+ + + + + + +

= =  

 

5. If 12 ·  15𝐶1 + 22 ·  15𝐶2 + 32 ·  15𝐶3 + ⋯+

152 ·  15𝐶15 = 2𝑚 · 3𝑛 · 5𝑘,  then 𝑚 + 𝑛 + 𝑘 is 

equal to 

 (1) 19                 (2) 20                   

 (3) 21     (4) 18 

Ans. (1) 

Sol. 
15

2 15 14

1

1

. .15 r r

r

r C r C −

=

=   

  ( ) ( )14

115 1 1 rr C −− +  

  ( )
( )

13 14

2 1

14
15 1 .  

1
r rr C C

r
− −

 
− +  − 

   

  15(14. 213 + 214) 

  15 × 213(16) 

  3 × 5 × 217 

 = 2m × 3n. 5k   m = 17, n = 1, k = 1 

 m + n + k = 19. 

 

6. Let domain of  

𝑓(𝑥) = log4 log7(8 − log2(𝑥
2 + 2𝑥 + 2)) 

  is (𝛼, 𝛽) & domain of  

 𝑔(𝑥) = sin−1 (
7𝑥+10

𝑥−2
)  is [𝛾,  𝛿],   

 then find the value of 𝛼2 + 𝛽2 + 𝛾2 + 𝛿2. 

Ans. (261) 

Sol. For domain of f(x) 

( )( )2

7 2log 8 log 2 2 0x x− + +   

 ( )2

28 log 2 2 1x x − + +   

 ( )2

27 log 2 2x x  + +  

 
2 2 2 128x x + +   

 ( )
2

1 127 0x + −   

 ( ),x    

 2;  + = −  

 
2 2 126 0x x+ − =  

 
2 2 126 2 126 2   + = − + −  

 ( )252 2  = − +  

 = 256  

and ( )2

28 log 2 2 0x x− + +   

2 2256 2 2x x+  + +  

( )
2

1 255 0x + −   

this inequality gives us domain as a superset of  

x  (, ) so, ultimately domain for f(x) is  

x  (, ) 

For domain of g(x)  
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 
7 10

1 1 2, 1
2

x
x

x

+
−     − −

−
 

3, 2  + = − = −  

1 = −  

2 2 5  + =  

So, 2 + 2 + 2 + 2  = 261 

 

 

7. If the sum of first 20 terms of series 

4.1

4 + 3.12 + 14
+

4.2

4 + 3.22 + 24
+

4.3

4 + 3.32 + 34
+

4.4

4 + 3.42 + 44
+ ⋯is

𝑚

𝑛
,   

 where 𝑚,  𝑛 are co-primes, then 𝑚 + 𝑛 is equal to 

 (1) 420                (2) 421                   

 (3) 422                (4) 423 

Ans. (2) 

Sol. 
2 4

1

4

4 3

n

r

r
s

r r=

=
+ +

  

 

( )
2

2 2
1

2
2

2

n

r

r

r r= + −
  

 
( ) ( )
( )( )

2 2

2 2
1

2 2
2

2 2

n

r

r r r r

r r r r=

+ + − + −

+ + + −
  

 
2 2

1

1 1
2

2 2

n

r r r r r=

 
− 

+ − + + 
  

 

2 2

1 1

2 4

1 1
2

4 8

1 1

2 2

ns

n n n n

 
− 

 
 = −
 
 
 −
 + − + + 

 

 
2

1 1
2

2 2
ns

n n

 
= − + + 

 

 
2

2 2
n

n n
s

n n

+
=

+ +
 

 20

400 20 210

400 20 2 211

m
s

n

+
= = =

+ +
 

 m + n = 210 + 211 

 = 421. 

 

 

 

 

8. Let the three sides of a triangle ABC is given by 

vectors 2𝑖̂ − 𝑗̂ + 𝑘̂, 𝑖̂ − 3𝑗̂ − 5𝑘̂ and  

 3𝑖̂ − 4𝑗̂ − 4𝑘̂,  let 𝐺 be the centroid of 

triangle 𝐴𝐵𝐶,  then  

 6 (|𝐴𝐺⃗⃗⃗⃗  ⃗|
2
+ |𝐵𝐺⃗⃗⃗⃗  ⃗|

2
+ |𝐶𝐺⃗⃗⃗⃗  ⃗|

2
)  is equal to 

Ans. (164) 

Sol. 

 

Let 
1 2 3, ,  be medians then 

 ( )2 2 2 2 2 2

1 2 3

3

4
a b c+ + = + +  

 ( )
3 3 41 123

6 35 41
4 2 2


= + + = =  

 Now, ( )
2 2 2

2 2 2

1 2 3

4

9
AG BG CG+ + = + +  

 
4 123

9 2
=   

 So, ( )
2 2 2 4 123

6 6
9 2

AG BG CG+ + =    

 = 164 

 

9. Consider two sets A & B containing three 

numbers in A.P. Let the sum and the product of 

the elements of A be 36 and 𝑝 respectively and 

the sum and the product of B 36 and 𝑞 

respectively. Let 𝑑 and D be the common 

difference of A. P′s in A & B respectively such 

that 𝐷 = 𝑑 + 3, 𝑑 > 0.  If  
𝑝+𝑞

𝑝−𝑞
=

19

5
,  then  

𝑝 − 𝑞 is equal to 

Ans. (540) 

Sol. A = {12 – d, 12, 12 + d} 

 B = {12 – 0, 12, 12 + D} 

 p = 12 (144 – d2) 

 q = 12(144 – D2) 

 
19

5

p q

p q

+
=

−
  

12

7

p

q
=  

A 

B C 𝑎  

𝑏⃗  
𝑐  

G 
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( )

2

2

144 12

7144 3

d

d

−
=

− +
 

   5d2 + 72d – 612 = 0 

  5d2 – 30d + 102d – 612 = 0  

  (5d + 106) (d – 6) = 0 

   d = 6 

 p = 12(144 – 36) = 12 × 108 

 q = 12(144 – 81) = 12 × 63 

 p – q = 12(108 – 63) 

          = 12 × 45 

 p – q = 540. 

 

10. Let 𝑓(𝑥) and 𝑔(𝑥) satisfies the functional 

equation 2𝑔(𝑥) + 3𝑔 (
1

𝑥
) = 𝑥 and  

 2𝑓(𝑥) + 3𝑓 (
1

𝑥
) = 𝑥2 + 5.  If 𝛼 = ∫ 𝑓(𝑥)𝑑𝑥

2

1
 

and 𝛽 = ∫ 𝑔(𝑥)𝑑𝑥,
2

1
 then (9𝛼 + 𝛽) is equal to 

 (1) 
27 + 6 𝑙𝑛2

10
   (2) 

27 − 6 𝑙𝑛2

10
       

 (3) 
3

5
𝑙𝑛2    (4) 

3

5
𝑙𝑛2 +

7

30
 

Ans. (1) 

Sol. ( )

( )

( )

( )

2

2

1
2 3 2

1
2 3 5 2

1 1
2 3 5 3

1 1
2 3 3

g x g x
x

f x f x
x

f f x
x x

g g x
x x

  
+ =   

   
  

+ = +   
   


   + = +     


  

+ =   
   

 

 ( )
1

4 6 2g x g x
x

 
+ = 

 
  …(i) 

 ( )
1 3

6 9g g x
x x

 
+ − 

 
  …(ii) 

 Solving (i) and (ii) we get  

 ( )
3

5 2g x x
x

− = −  

 ( )
1 3

2
5

g x x
x

 
 = − 

 
 

 ( ) 21
4 6 2 10f x f x

x

 
+ = + 

 
  …(iii) 

 ( ) 2

1 3
9 6 15f x f

x x

 
+ = + 

 
  …(iv) 

 Solving (iii) and (iv) we get  

 ( ) 2

2

3
5 2 5f x x

x
− = − −  

 ( ) 2

2

1 3
5 2

5
f x x

x

 
 = + − 

 
 

 

2
2

1

1 2
3

5 2

x
nx

 
= − 

 
 

 ( ) ( )
1

3 2 4 0 1
5

n= − − −    

 = ( )
1

3 2 3
5

n −  

 

2
3

1

1 3 2
5

5 3

x
x

x


  
= − + −  

  
 

 
1 3 16 2

10 3 5
5 2 3 3


 −    

= + − − − + −    
    

 

 
1 19 4

5 6 3


 
= − 

 
 

 
9 11 33

9
5 6 10


 

= = 
 

 

 So, 
6 2 27

9
10

n
 

+
+ =  

 

 

11. Let the matrix  𝐴 = [
1 0 0
1 0 1
0 1 0

]  satisfy 

 𝐴𝑛 = 𝐴𝑛−2 + 𝐴2 − 𝐼 for 𝑛 ≥ 3,   

 then the sum of all the elements of 𝐴50 is equal to 

Ans. (53) 

Sol. An – An–2 = A2 – I  

 A50 – A48 = A2 – I  

 A48 – A46 = A2 – I  

  

 A4 – A2 = A2 – I  

 A50 – A2 = 24(A2 – I) 

 A50 = 25A2 – 24 I  

 
2

1 0 0 1 0 0 1 0 0

1 0 1 1 0 1 1 1 0

0 1 0 0 1 0 1 0 1

A

    
    

= =    
    
    
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So, 2

25 0 0 24 0 0

25 24 25 25 0 0 24 0

25 0 25 0 0 24

A I

   
   

− = −   
   
   

 

   

1 0 0

25 1 0

25 0 1

 
 

=  
 
 

 

 Sum of all elements = 1 + 25 + 25 + 1 + 1 = 53. 

 

12.  Let the values of  P for which shortest distance 

between the lines 

 
𝑥+1

3
=

𝑦

4
=

𝑧

5
 &  

 𝑟 = (𝑝𝑖̂ + 2𝑗̂ + 𝑘̂) + 𝜆(2𝑖̂ + 3𝑗̂ + 4𝑘̂) is 
1

√6
 be𝑎, 𝑏(𝑎 < 𝑏),then the length of the latus 

rectum of the ellipse 
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1 is equal to 

Ans. (2/3) 

Sol. 
1

3 4 5

x y z+
= =  

 
2 1

2 3 4

x p y z− − −
= =  

 So, from the above two equations we have  

 ( )1 1,0,0a = −  

 ( )2 , 2,1a p=  

 1 2

ˆˆ ˆ

3 4 5

2 3 4

i j k

b b =  

 ˆˆ ˆ2i j k= − +  

 1 2 6b b =  

 

1 2 1

. . 3 4 5 6

2 3 4

p

S D

+

=   

 
( )( ) ( ) ( )1 1 2 2 1

6

p + − +
=  = 

1

6
  

  p – 2 = ±1 

  p = 3, 1 

  a = 1 and b = 3 

 So, the ellipse is 

2 2

1
1 9

x y
+ =  

  length of latus rectum = 

22 2

3

a

b
=  

 

13. Let 𝐴 = {−3,−2,−1,  0,  1,  2,  3} and  

𝑥𝑅𝑦 ⇒ 2x − y ∈ {0,  1}.   If 𝑙 is number of 

elements in given relation,  𝑚 and 𝑛 are minimum 

number of elements to be added to  make it 

reflexive and symmetric, respectively. Then  

𝑙 + 𝑚 + 𝑛  is equal to  

Ans. (17) 

Sol. For 2x – y = 0  y = 2x 

 x = –1, 0, 1 

 Ordered pairs  (–1, –2), (0, 0), (1, 2) 

 For 2x – y = 1  y = 2x – 1  

 x = –1, 0, 1, 2 

 ordered pairs  (–1, –3), (0, –1), (1, 1), (2, 3) 

 l = 7 

 m = 5 

 n = 5   l + m + n = 17. 

 

14. Let the sum of the focal distance of the point 

P(4,3) on the hyperbola 

𝐻 :  
𝑥2

𝑎2 −
𝑦2

𝑏2 = 1 be 8√
5

3
 , then if the length of 

the latus rectum is l then value of 9l2 is 

Ans. (40) 

Sol. 
2 2

2 2
1

x y

a b
− =  

 Passes (4, 3) 

 
2 2

16 9
1

a b
− =  

 
2 2

16 9 3
1

2a a


− =  

 227
16

2
a− =  

 2 5

2
a =  

 2 2 5

3 2
b =   

 
5

3
=  

 
22b

a
=  
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15.  A line passing through the point A(-2, 0) touches 

the parabola 𝑃 : 𝑦2 = 𝑥 − 2 at the point B in the 

first quadrant. The area of the region bounded by 

the line AB, parabola P and the x-axis is equal to 

Ans. 
8

3
 

Sol.  

 
1

2
Tm

t
=  

 
2

1

4 2

t

t t
 =

+
 

 
2 22 4t t = +  

 
2 4t =  

 So, ( ) ( )( )
2

2

0

2 4 2A y y dxy= + − −  

 
( )

2
3

0

2 8

3 3

y −
= =  

 

A 

B 

(t2 + 2, t) 
(6, 2) 

y2 = x – 2 

≡ 
x – 4y + 2 = 0 

(–2, 0) 
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