
Formulae for Differentiation (অৱকলজৰ সূত্ৰ):  

 

Standard Derivatives :  

 

(1)   
𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1  (11)    

𝑑

𝑑𝑥
(𝑡𝑎𝑛𝑥) = 𝑠𝑒𝑐2𝑥 

(2)    
𝑑

𝑑𝑥
(

1

𝑥𝑛) = −
𝑛

𝑥𝑛+1
  (12)     

𝑑

𝑑𝑥
(𝑐𝑜𝑡𝑥) = − 𝑐𝑜𝑠𝑒𝑐2𝑥 

(3)    
𝑑

𝑑𝑥
(𝑥) = 1  (13)     

𝑑

𝑑𝑥
(𝑠𝑒𝑐𝑥) = 𝑠𝑒𝑐𝑥. 𝑡𝑎𝑛𝑥 

(4)    
𝑑

𝑑𝑥
(√𝑥) =

1

2√𝑥
  (14)     

𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑒𝑐𝑥) = − 𝑐𝑜𝑠𝑒𝑐𝑥. 𝑐𝑜𝑡𝑥 

(5)    
𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥  (15)     

𝑑

𝑑𝑥
(𝑠𝑖𝑛−1𝑥) =

1

√1−𝑥2
 

(6)    
𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥 log𝑒 𝑎  (16)     

𝑑

𝑑𝑥
(𝑐𝑜𝑠−1𝑥) = −

1

√1−𝑥2
 

(7)    
𝑑

𝑑𝑥
(log 𝑥) =

1

𝑥
  (17)     

𝑑

𝑑𝑥
(𝑡𝑎𝑛−1𝑥) =

1

1+𝑥2
 

(8)    
𝑑

𝑑𝑥
(log𝑎 𝑥) =

1

𝑥
log𝑎 𝑒  (18)     

𝑑

𝑑𝑥
(𝑐𝑜𝑡−1𝑥) = −

1

1+𝑥2
 

(9)    
𝑑

𝑑𝑥
(𝑠𝑖𝑛𝑥) = 𝑐𝑜𝑠𝑥   (19)     

𝑑

𝑑𝑥
(𝑠𝑒𝑐−1𝑥) =

1

𝑥√𝑥2−1
 

(10)  
𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑥) = −𝑠𝑖𝑛𝑥  (20)      

𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑒𝑐−1𝑥) = −

1

𝑥√𝑥2−1
 

 

 

 

 

 

 



Exercise 5.3 

Find 
𝑑𝑦

𝑑𝑥
 in the following (তলৰ ফলনসমহূৰ 

𝑑𝑦

𝑑𝑥
 উললওৱা): 

 

1. 2𝑥 + 3𝑦 = 𝑠𝑖𝑛𝑥 

Solution : লিয়া আছে,  

 2𝑥 + 3𝑦 = 𝑠𝑖𝑛𝑥 

 𝑦 =
1

3
𝑠𝑖𝑛𝑥 −

2

3
𝑥 

∴ 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(

1

3
𝑠𝑖𝑛𝑥 −

2

3
𝑥) 

         =
1

3
𝑐𝑜𝑠𝑥 −

2

3
     Ans. 

 

2. 2𝑥 + 3𝑦 = 𝑠𝑖𝑛𝑦 

Solution :  লিয়া আছে, 

         2𝑥 + 3𝑦 = 𝑠𝑖𝑛𝑦 

 
𝑑

𝑑𝑥
(2𝑥 + 3𝑦) =

𝑑

𝑑𝑥
𝑠𝑖𝑛𝑦 

 2 + 3
𝑑𝑦

𝑑𝑥
= 𝑐𝑜𝑠𝑦

𝑑𝑦

𝑑𝑥
 

 (𝑐𝑜𝑠𝑦 − 3)
𝑑𝑦

𝑑𝑥
= 2 

 
𝑑𝑦

𝑑𝑥
=

2

𝑐𝑜𝑠𝑦−3
       Ans.  

 

 

3. 𝑎𝑥 + 𝑏𝑦2 = 𝑐𝑜𝑠𝑦 

Solution : লিয়া আছে, 

 𝑎𝑥 + 𝑏𝑦2 = 𝑐𝑜𝑠𝑦 

 
𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏𝑦2) =

𝑑

𝑑𝑥
𝑐𝑜𝑠𝑦 

 𝑎 + 2𝑏𝑦
𝑑𝑦

𝑑𝑥
= −𝑠𝑖𝑛𝑦

𝑑𝑦

𝑑𝑥
 

 (2𝑏𝑦 + 𝑠𝑖𝑛𝑦)
𝑑𝑦

𝑑𝑥
= −𝑎 

 
𝑑𝑦

𝑑𝑥
= −

𝑎

2𝑏𝑦+𝑠𝑖𝑛𝑦
         Ans. 

 

4. 𝑥𝑦 + 𝑦2 = 𝑡𝑎𝑛𝑥 + 𝑦 

Solution : লিয়া আছে, 

 𝑥𝑦 + 𝑦2 = 𝑡𝑎𝑛𝑥 + 𝑦 

 
𝑑

𝑑𝑥
(𝑥𝑦 + 𝑦2) =

𝑑

𝑑𝑥
(𝑡𝑎𝑛𝑥 + 𝑦) 

 𝑦 + 𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦

𝑑𝑦

𝑑𝑥
= 𝑠𝑒𝑐2𝑥 +

𝑑𝑦

𝑑𝑥
 

 (𝑥 + 2𝑦 − 1)
𝑑𝑦

𝑑𝑥
= 𝑠𝑒𝑐2𝑥 − 𝑦 

 
𝑑𝑦

𝑑𝑥
=

𝑠𝑒𝑐2𝑥−𝑦

𝑥+2𝑦−1
         Ans. 

 

 

 

 



 

5. 𝑥2 + 𝑥𝑦 + 𝑦2 = 100 

Solution : লিয়া আছে, 

 𝑥2 + 𝑥𝑦 + 𝑦2 = 100 

 
𝑑

𝑑𝑥
(𝑥2 + 𝑥𝑦 + 𝑦2) =

𝑑

𝑑𝑥
(100) 

 2𝑥 + 𝑦 + 𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦

𝑑𝑦

𝑑𝑥
= 0 

 (𝑥 + 2𝑦)
𝑑𝑦

𝑑𝑥
= −2𝑥 − 𝑦 

 
𝑑𝑦

𝑑𝑥
=

−2𝑥−𝑦

𝑥+2𝑦
         Ans. 

 

 

6. 𝑥3 + 𝑥2𝑦 + 𝑥𝑦2 + 𝑦3 = 81 

Solution : লিয়া আছে,  

𝑥3 + 𝑥2𝑦 + 𝑥𝑦2 + 𝑦3 = 81 

 
𝑑

𝑑𝑥
(𝑥3 + 𝑥2𝑦 + 𝑥𝑦2 + 𝑦3) =

𝑑

𝑑𝑥
(81) 

 3𝑥2 + 2𝑥𝑦 + 𝑥2 𝑑𝑦

𝑑𝑥
+ 𝑦2 + 2𝑥𝑦

𝑑𝑦

𝑑𝑥
 

+3𝑦2
𝑑𝑦

𝑑𝑥
= 0 

 (𝑥2 + 2𝑥𝑦 + 3𝑦2)
𝑑𝑦

𝑑𝑥
= −3𝑥2 − 2𝑥𝑦 

− 𝑦2 

 
𝑑𝑦

𝑑𝑥
= −

3𝑥2+2𝑥𝑦+𝑦2

𝑥2+2𝑥𝑦+3𝑦2
     Ans. 

 

 

7. sin2 𝑦 + 𝑐𝑜𝑠𝑥𝑦 = 𝜋 

Solution : লিয়া আছে, 

            sin2 𝑦 + 𝑐𝑜𝑠𝑥𝑦 = 𝜋 

 
𝑑

𝑑𝑥
(sin2 𝑦 + 𝑐𝑜𝑠𝑥𝑦) =

𝑑

𝑑𝑥
(𝜋) 

 2𝑠𝑖𝑛𝑦𝑐𝑜𝑠𝑦
𝑑𝑦

𝑑𝑥
− 𝑠𝑖𝑛𝑥𝑦

𝑑

𝑑𝑥
(𝑥𝑦) = 0 

 2𝑠𝑖𝑛𝑦𝑐𝑜𝑠𝑦
𝑑𝑦

𝑑𝑥
− 𝑠𝑖𝑛𝑥𝑦 (𝑦 + 𝑥

𝑑𝑦

𝑑𝑥
)  

= 0 

 (𝑠𝑖𝑛2𝑦 − 𝑥𝑠𝑖𝑛𝑥𝑦)
𝑑𝑦

𝑑𝑥
= 𝑦𝑠𝑖𝑛𝑥𝑦 

 
𝑑𝑦

𝑑𝑥
=

𝑦𝑠𝑖𝑛𝑥𝑦

𝑠𝑖𝑛2𝑦−𝑥𝑠𝑖𝑛𝑥𝑦
          Ans. 

 

8. sin2 𝑥 + 𝑐𝑜𝑠2𝑦 = 1 

Solution : লিয়া আছে, 

          sin2 𝑥 + 𝑐𝑜𝑠2𝑦 = 1 

 
𝑑

𝑑𝑥
(sin2 𝑥 + 𝑐𝑜𝑠2𝑦) =

𝑑

𝑑𝑥
(1) 

 
𝑑

𝑑𝑥
(𝑠𝑖𝑛2𝑥) +

𝑑

𝑑𝑥
(𝑐𝑜𝑠2𝑦) = 0 

 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 2𝑐𝑜𝑠𝑦. (−𝑠𝑖𝑛𝑦)
𝑑𝑦

𝑑𝑥
= 0 

 𝑠𝑖𝑛2𝑥 − 𝑠𝑖𝑛2𝑦
𝑑𝑦

𝑑𝑥
= 0 

 
𝑑𝑦

𝑑𝑥
=

𝑠𝑖𝑛2𝑥

𝑠𝑖𝑛2𝑦
      Ans.  

 

  


