
Homework 3 

 

1. A scalar function is given as 𝑓(𝑥1, 𝑥2, 𝑥3) = 2𝑥1𝑥3
2 − 𝑥2

3 find 
𝜕𝑓

𝜕𝑥𝑖
 and 

𝜕2𝑓

𝜕𝑥𝑖𝜕𝑥𝑖
. 

 

 

2. Show that ∇ × (∇𝜙) = 0 and ∇ ∙ (∇ × 𝝍) = 0, where 𝜙 is a scalar function and 𝝍 is a 

vector function. 

 

 

3. Write down the tensor forms of ∇𝜙, ∇ ∙ 𝝊 and ∇ × 𝝊. 

 

 

4. If 𝐴𝑖𝑗 = 𝐵𝑚𝑛 𝑒𝑖𝑚 𝑒𝑗𝑛, write down terms 𝐴13 and 𝐴32. 

 

 

5. (a) Write down all the components of tensor notations 
𝜕

𝑥𝑗
(

𝜕𝑢𝑖

𝜕𝑥𝑖
) and 𝑢𝑖

𝜕𝑢𝑗

𝜕𝑥𝑖
. 

 
(b) What are their vector forms? 

 

 

6. Show that if 𝐵𝑖𝑗 is a symmetrical tensor and 𝐶𝑖𝑗 is an anti-symmetrical tensor, then 

(a) 𝐵𝑖𝑗𝐶𝑗𝑖 = 0, 

(b)  if 𝐴𝑖𝑗 = 𝐵𝑖𝑗 + 𝐶𝑖𝑗  then 𝐴𝑖𝑗 + 𝐴𝑗𝑖 = 2𝐵𝑖𝑗. 

 

 


