
Exercise 5.3 

9. 𝑦 = sin−1 (
2𝑥

1+𝑥2)        [  ∵ sin−1(𝑠𝑖𝑛𝑥) = 𝑥, cos−1(𝑐𝑜𝑠𝑥) = 𝑥] 

Solution : দিয়া আছে, 

𝑦 = sin−1 (
2𝑥

1+𝑥2) …………(i) 

ধৰাহ’ল, 𝑥 = 𝑡𝑎𝑛𝜃  

∴       
2𝑥

1+𝑥2
=

2𝑡𝑎𝑛𝜃

1+𝑡𝑎𝑛2𝜃
= 𝑠𝑖𝑛2𝜃 

∴       (i) ৰ পৰা আদি পাওঁ, 

         𝑦 = sin−1(𝑠𝑖𝑛2𝜃) 

 𝑦 = 2𝜃 

 𝑦 = 2 tan−1 𝑥                [ ∵ 𝑥 = 𝑡𝑎𝑛𝜃 ⇒ 𝜃 = tan−1 𝑥 ] 

 
𝑑𝑦

𝑑𝑥
= 2.

𝑑

𝑑𝑥
(tan−1 𝑥) 

 
𝑑𝑦

𝑑𝑥
= 2.

1

1+𝑥2
=

2

1+𝑥2
           Answer 

 

10. 𝑦 = tan−1 (
3𝑥−𝑥3

1−3𝑥2),     −
1

√3
< 𝑥 <

1

√3
 

Solution : দিয়া আছে, 

𝑦 = tan−1 (
3𝑥−𝑥3

1−3𝑥2) …………(i) 

ধৰাহ’ল, 𝑥 = 𝑡𝑎𝑛𝜃  

∴       
3𝑥−𝑥3

1−3𝑥2
=

3𝑡𝑎𝑛𝜃−tan3 𝜃

1−3𝑡𝑎𝑛2𝜃
= 𝑡𝑎𝑛3𝜃 

∴       (i) ৰ পৰা আদি পাওঁ, 

         𝑦 = tan−1(𝑡𝑎𝑛3𝜃) 

 𝑦 = 3𝜃 

 𝑦 = 3 tan−1 𝑥            [ ∵ 𝑥 = 𝑡𝑎𝑛𝜃 ⇒ 𝜃 = tan−1 𝑥 ] 



 
𝑑𝑦

𝑑𝑥
= 3.

𝑑

𝑑𝑥
(tan−1 𝑥) 

 
𝑑𝑦

𝑑𝑥
= 3.

1

1+𝑥2
=

3

1+𝑥2
           Answer 

 

11. 𝑦 = cos−1 (
1−𝑥2

1+𝑥2),     0 < 𝑥 < 1 

Solution : দিয়া আছে, 

𝑦 = cos−1 (
1−𝑥2

1+𝑥2) …………(i) 

ধৰাহ’ল, 𝑥 = 𝑡𝑎𝑛𝜃  

∴       
1−𝑥2

1+𝑥2
=

1−tan2 𝜃

1+𝑡𝑎𝑛2𝜃
= 𝑐𝑜𝑠2𝜃 

∴       (i) ৰ পৰা আদি পাওঁ, 

          𝑦 = cos−1(𝑐𝑜𝑠2𝜃) 

 𝑦 = 2𝜃 

 𝑦 = 2 tan−1 𝑥            [ ∵ 𝑥 = 𝑡𝑎𝑛𝜃 ⇒ 𝜃 = tan−1 𝑥 ] 

 
𝑑𝑦

𝑑𝑥
= 2.

𝑑

𝑑𝑥
(tan−1 𝑥) 

 
𝑑𝑦

𝑑𝑥
= 2.

1

1+𝑥2
=

2

1+𝑥2
           Answer 

 

12. 𝑦 = sin−1 (
1−𝑥2

1+𝑥2),     0 < 𝑥 < 1 

Solution : দিয়া আছে, 

𝑦 = sin−1 (
1−𝑥2

1+𝑥2) …………(i) 

ধৰাহ’ল, 𝑥 = 𝑡𝑎𝑛𝜃  

∴       
1−𝑥2

1+𝑥2
=

1−tan2 𝜃

1+𝑡𝑎𝑛2𝜃
= 𝑐𝑜𝑠2𝜃 = 𝑠𝑖𝑛 (

𝜋

2
− 2𝜃) 

∴       (i) ৰ পৰা আদি পাওঁ, 



          𝑦 = sin−1 {𝑠𝑖𝑛 (
𝜋

2
− 2𝜃)} 

 𝑦 =
𝜋

2
− 2𝜃 

 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(

𝜋

2
) − 2.

𝑑

𝑑𝑥
(tan−1 𝑥)            [ ∵ 𝑥 = 𝑡𝑎𝑛𝜃 ⇒ 𝜃 = tan−1 𝑥 ] 

 
𝑑𝑦

𝑑𝑥
= 0 − 2.

1

1+𝑥2
 

 
𝑑𝑦

𝑑𝑥
= −

2

1+𝑥2
           Answer 

 

13. 𝑦 = cos−1 (
2𝑥

1+𝑥2),     −1 < 𝑥 < 1 

Solution : দিয়া আছে, 

𝑦 = cos−1 (
2𝑥

1+𝑥2) …………(i) 

ধৰাহ’ল, 𝑥 = 𝑡𝑎𝑛𝜃  

∴       
2𝑥

1+𝑥2
=

2𝑡𝑎𝑛𝜃

1+𝑡𝑎𝑛2𝜃
= 𝑠𝑖𝑛2𝜃 = 𝑐𝑜𝑠 (

𝜋

2
− 2𝜃) 

∴       (i) ৰ পৰা আদি পাওঁ,       

          𝑦 = cos−1 {𝑐𝑜𝑠 (
𝜋

2
− 2𝜃)} 

 𝑦 =
𝜋

2
− 2𝜃 

 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(

𝜋

2
) − 2.

𝑑

𝑑𝑥
(tan−1 𝑥)            [ ∵ 𝑥 = 𝑡𝑎𝑛𝜃 ⇒ 𝜃 = tan−1 𝑥 ] 

 
𝑑𝑦

𝑑𝑥
= 0 − 2.

1

1+𝑥2
 

 
𝑑𝑦

𝑑𝑥
= −

2

1+𝑥2
           Answer 

14. 𝑦 = sin−1(2𝑥√1 − 𝑥2),    −
1

√2
< 𝑥 <

1

√2
 

Solution : দিয়া আছে, 

𝑦 = sin−1(2𝑥√1 − 𝑥2) …………(i) 



ধৰাহ’ল, 𝑥 = 𝑠𝑖𝑛𝜃  

∴       2𝑥√1 − 𝑥2 = 2𝑠𝑖𝑛𝜃. √1 − sin2 𝜃 = 2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 = 𝑠𝑖𝑛2𝜃 

∴       (i) ৰ পৰা আদি পাওঁ, 

          𝑦 = sin−1(𝑠𝑖𝑛2𝜃) 

 𝑦 = 2𝜃 

 𝑦 = 2 sin−1 𝑥            [ ∵ 𝑥 = 𝑠𝑖𝑛𝜃 ⇒ 𝜃 = sin−1 𝑥 ] 

 
𝑑𝑦

𝑑𝑥
= 2.

𝑑

𝑑𝑥
(sin−1 𝑥) 

 
𝑑𝑦

𝑑𝑥
= 2.

1

√1−𝑥2
=

2

√1−𝑥2
       Answer 

 

15. 𝑦 = sec−1 (
1

2𝑥2−1
),     0 < 𝑥 <

1

√2
 

Solution : দিয়া আছে, 

𝑦 = sec−1 (
1

2𝑥2−1
) …………(i) 

ধৰাহ’ল, 𝑥 = 𝑐𝑜𝑠𝜃  

∴       
1

2𝑥2−1
=

1

2𝑐𝑜𝑠2𝜃−1
=

1

𝑐𝑜𝑠2𝜃
= 𝑠𝑒𝑐2𝜃 

∴       (i) ৰ পৰা আদি পাওঁ, 

          𝑦 = sec−1(𝑠𝑒𝑐2𝜃) 

 𝑦 = 2𝜃 

 𝑦 = 2 cos−1 𝑥            [ ∵ 𝑥 = 𝑐𝑜𝑠𝜃 ⇒ 𝜃 = cos−1 𝑥 ] 

 
𝑑𝑦

𝑑𝑥
= 2.

𝑑

𝑑𝑥
(cos−1 𝑥) 

 
𝑑𝑦

𝑑𝑥
= 2.

−1

√1−𝑥2
=

−2

√1−𝑥2
       Answer 


