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 TOPIC 

 • Differentiation 

• Product rule, quotient rule and chain rule 

• Differentiation of implicit functions 

• Differentiation of parametric functions 

• Higher order derivatives 

• Differentiation of various functions 
(implicit functions, parametric 
functions etc.) up to second order 
 

 FORMULA/RULES 

 1. 
𝑑

𝑑𝑥
( 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 ) = 0 

2. 
𝑑

𝑑𝑥
( 𝑥 ) = 1 

3. 
𝑑

𝑑𝑥
( 𝑥𝑛 ) = 𝑛𝑥𝑛−1 

4. 
𝑑

𝑑𝑥
( √𝑥 ) =

1

2√𝑥
 

5. 
𝑑

𝑑𝑥
( 𝑙𝑜𝑔𝑥) =

1

𝑥
 

6. 
𝑑

𝑑𝑥
( 𝑎𝑥 ) = 𝑎𝑥𝑙𝑜𝑔𝑎 

7. 
𝑑

𝑑𝑥
( 𝑒𝑥 ) =  𝑒𝑥 

• Product Rule: 

𝑑

𝑑𝑥
(𝑢𝑣) = 𝑢.

𝑑𝑣

𝑑𝑥
+ 𝑣

𝑑𝑢

𝑑𝑥
 

• 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝑅𝑢𝑙𝑒 

𝑑

𝑑𝑥
(

𝑢

𝑣
) =

𝑣.
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 

• Chain rule: 

𝑑

𝑑𝑥
(𝑓(𝑔(𝑥))) = 𝑓′(𝑔(𝑥)). 𝑔′(𝑥) 

 

 
 

IMPORTANT POINTS 

1. 𝑊ℎ𝑒𝑛 𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑥 𝑎𝑛𝑑 𝑦 𝑖𝑠 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑖𝑛 𝑎 𝑤𝑎𝑦 𝑡ℎ𝑎𝑡 𝑖𝑡 𝑖𝑠 𝑒𝑎𝑠𝑦 𝑡𝑜 𝑠𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑦 𝑎𝑛𝑑 
 𝑤𝑟𝑖𝑡𝑒 𝑦 =  𝑓(𝑥), 𝑤𝑒 𝑠𝑎𝑦 𝑡ℎ𝑎𝑡 𝑦 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑎𝑠 𝑎𝑛 𝑒𝑥𝑝𝑙𝑖𝑐𝑖𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑥. Otherwise it is an implicit 
function. 

2. 𝐴 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 𝑥 𝑎𝑛𝑑 𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑥 =  𝑓(𝑡), 𝑦 = 𝑔 (𝑡) 𝑖𝑠 

 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑐 𝑓𝑜𝑟𝑚 𝑤𝑖𝑡ℎ 𝑡 𝑎𝑠 𝑎 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑎𝑛𝑑 
𝑑𝑦

𝑑𝑥
=

𝑑𝑦
𝑑𝑡
𝑑𝑥
𝑑𝑡

 

3. Logarithmic rules: 
1. 𝑙𝑜𝑔𝑎𝑏 = 𝑙𝑜𝑔𝑎 + 𝑙𝑜𝑔𝑏 

2. 𝑙𝑜𝑔 (
𝑎

𝑏
) = 𝑙𝑜𝑔𝑎 − 𝑙𝑜𝑔𝑏 

3. 𝑙𝑜𝑔𝑎𝑏 = 𝑏. 𝑙𝑜𝑔𝑎 
4. 𝑙𝑜𝑔𝑒 =1 
5. 𝑙𝑜𝑔1 =  0 
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