
 

Electromagnetics 

Homework 1 

Due: 

 

1- Compute the line integral of 

 

𝐯 = rcos2(θ)�̂� − rcos(θ) sin(θ) �̂� + 3r�̂� 

 

for the path shown in the following figure 

 
 

2- Let 𝐀(𝐫)  =  𝐜 exp(i𝐤 . 𝐫) where c is constant. Show that, in every case, the 

replacement ∇ →ik produces the correct answer for ∇  ·  𝐀, ∇  × 𝐀, ∇ × (∇ × 𝐀), 

∇(∇ ·  𝐀), and ∇2𝐀.  

 

 

3- Show that: 

a)∫ (∇T) 𝑑𝑣
 

𝑉
= ∮ T𝑑𝑠

 

𝜕𝑉
 

b) ∫ (∇ × �⃗⃗�) 𝑑𝑣
 

𝑉
= − ∮ �⃗⃗� × 𝑑�⃗⃗�

 

𝜕𝑉
 

c) ∫ [T∇2U + (∇𝑇). (∇U)] 𝑑𝑣
 

𝑉
= ∮ (T∇U)𝑑�⃗⃗�

 

𝜕𝑉
 

d) ∫ ∇T × 𝑑�⃗⃗�
 

𝑆
= − ∮ T𝑑𝒍

 

𝜕𝑆
 

 



 

4- Prove the following identities in Cartesian coordinates: 

a) ∇. (𝐅 × 𝐆) = 𝐅. (∇ × 𝐆) −  𝐆. (∇ × 𝐅) 

b) ∇ × (𝐅 × 𝐆) = 𝐅(∇. 𝐆) − 𝐆(∇. 𝐅) + (𝐆. ∇)𝐅 − (𝐅. ∇)𝐆 

 

 

 

5- a) Compute the Laplacian of 

𝑓𝑎(𝑟) = −
1

4𝜋

1

√𝑟2 + 𝑎2
 

b) Using part (a) show that 

−∇2
1

4𝜋𝑟
= δ(�⃗⃗�) 


