
 

JEE MAINS AND ADVANCED 
 
 
1. For any natural number 𝑚, evaluate 

∫  (𝑥3𝑚 + 𝑥2𝑚 + 𝑥𝑚)(2𝑥2𝑚 + 3𝑥𝑚 + 6)1/𝑚𝑑𝑥, 𝑥 > 0 

2. Let 𝐴 be a 3 × 3 matrix of non-negative real elements such that 𝐴 [
1
1
1

] = 3 [
1
1
1

]. Then the maximum value of 

det (𝐴) is…………………          JEE MAINS - 2024 

3. Let 𝛼 ∈ (0, ∞) and 𝐴 = [
1 2 𝛼
1 0 1
0 1 2

]. If det (adj (2𝐴 − 𝐴𝑇)) ⋅ adj (𝐴 − 2𝐴𝑇) = 28, then (det (𝐴))2 is equal to 

(a) 1    (b) 16   (c) 36   (d) 49  JEE MAINS - 2024 

4. Let the sum of the maximum and the minimum values of the function 𝑓(𝑥) =
2𝑥2−3𝑥+8

2𝑥2+3𝑥+8
 be 

𝑚

𝑛
, where 

gcd (𝑚, 𝑛) = 1. Then 𝑚 + 𝑛 is equal to 
(a) 182    (b) 217   (c) 201   (d) 195  JEE MAINS - 2024 

5. If 2 and 6 are the roots of the equation 𝑎𝑥2 + 𝑏𝑥 + 1 = 0, then the quadratic equation, whose roots are 
1

2𝑎+𝑏
 

and 
1

6𝑎+𝑏
, is 

(a) 2𝑥2 + 11𝑥 + 12 = 0    (b) 𝑥2 + 8𝑥 + 12 = 0 

(c) 4𝑥2 + 14𝑥 + 12 = 0    (d) 𝑥2 + 10𝑥 + 16 = 0   JEE MAINS - 2024 

6. If the domain of the function: sin−1 (
3𝑥−22

2𝑥−19
) + log𝑒  (

3𝑥2−8𝑥+5

𝑥2−3𝑥−10
) is (𝛼, 𝛽], then 3𝛼 + 10𝛽 is equal to 

(a) 95    (b) 97   (c) 98   (d) 100  JEE MAINS - 2024 


