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3.12 Directional derivatives  

 

Gradient vector 
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(𝑫𝒖𝑭)|𝑝˳ = 𝜵𝒇|𝑝˳ . 𝒖 

Which is the scalar product of the gradient of F at P˳ 

and u 

in the direction of  oThe derivative of F at P→  (𝑫𝒖𝑭)|𝑝˳"

u" 

Example: Find the direction derivative of the function  

F(x,y,z)=𝑥2 + 𝑦2 +

𝑧2 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡 𝑝˳(1,1,1)𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓   

Vector v=i+j+k . 

Solution // 

(𝑫𝒖𝑭)|𝑝˳ = 𝜵𝒇|𝑝˳ . 𝒖 

  𝜵𝒇 =
𝝏𝒇

𝝏𝒙
𝒊 +

𝛛𝐟

𝛛𝐲
𝐣 +

𝝏𝒇

𝝏𝒛
𝒌 = 𝟐𝒙 𝒊 + 𝟐𝒚 𝒋 + 𝟐𝒛 𝒌 
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𝒂𝒕 𝒑𝒐𝒊𝒏𝒕 𝒑˳(𝟏, 𝟏, 𝟏)   →    𝜵𝒇|𝑝˳ = 2𝑖 + 2𝑗 + 2𝑘 

 

u=
𝒗

|𝒗|
=

𝒊+𝒋+𝒌 

√𝟏+𝟏+𝟏
=

𝒊+𝒋+𝒌 

√𝟑
 

(𝑫𝒖𝑭)|𝒑˳ = 𝜵𝒇|𝒑˳ . 𝒖 = 𝟐𝒊 + 𝟐𝒋 + 𝟐𝒌  .  
𝒊+𝒋+𝒌 

√𝟑
=

𝟔

√𝟑
     

 

𝜵𝒇 =
𝝏𝒇

𝝏𝒙
𝒊 +

𝝏𝒇

𝝏𝒚
𝒋 = (𝒆𝒚 − 𝒚 𝒔𝒊𝒏 𝒙𝒚) 𝒊 + ( 𝒙𝒆𝒚 −

𝒙 𝒔𝒊𝒏 𝒙𝒚) 𝒋  

𝒂𝒕 𝒑𝒐𝒊𝒏𝒕 𝒑˳(𝟐, 𝟎)   →    𝜵𝒇|𝑝˳ = 𝑖 + 2𝑗 

(𝑫𝒖𝑭)|𝒑˳ = 𝜵𝒇|𝒑˳ . 𝒖 = 𝒊 + 𝟐𝒋.  
𝟑𝒊−𝟒𝒋 

𝟓
=

−𝟓

𝟓
= −𝟏     



 

 

 

 

Al-Mustaqbal University 
Department Biomedical engineering 

Class second 
Subject Math. 

 (Lecturer (Dr.alaa mohammed Hussein wais) 
)VectorLect. ( –term  st1 

 

4 

 

𝜵𝒇 =
𝝏𝒇

𝝏𝒙
𝒊 +

𝝏𝒇

𝝏𝒛
𝒋 = (𝟐𝒚)𝒊 + ( 𝟐𝒙 − 𝟔𝒚)𝒋 

𝒂𝒕 𝒑𝒐𝒊𝒏𝒕 𝒑˳(𝟓, 𝟓)   →    𝜵𝒇|𝑝˳ = 10𝑖 − 20𝑗 

(𝑫𝒖𝑭)|𝑝˳ = 𝜵𝒇|𝑝˳ . 𝒖 = 𝟏𝟎𝒊 − 𝟐𝟎𝒋.  
𝟒𝒊 + 𝟑𝒋 

𝟓
=

−𝟐𝟎

𝟓
= −𝟒    

Exercises:  

 

 


