
Formula Sheet  PHYS305 Mid-term Exam Sem211 

 

𝑨⃗⃗ × (𝑩⃗⃗ × 𝑪⃗⃗ ) = 𝑩⃗⃗ (𝑨⃗⃗ . 𝑪⃗⃗ ) − 𝑪⃗⃗ (𝑨⃗⃗ . 𝑩⃗⃗ ) 

(

𝐴𝑥

𝐴𝑦

𝐴𝑧

) = (

𝑅𝑥𝑥

𝑅𝑦𝑥

𝑅𝑧𝑥

  𝑅𝑥𝑦

   𝑅𝑦𝑦

𝑅𝑧𝑦

  𝑅𝑥𝑧

   𝑅𝑦𝑧

𝑅𝑧𝑧

)(

𝐴𝑥

𝐴𝑦

𝐴𝑧

) ;  

𝐴𝑖 = ∑ 𝑅𝑖𝑗𝐴𝑗
3
𝑗=1  ; ∇⃗⃗ = (

𝜕

𝜕𝑥
) 𝑖̂ + (

𝜕

𝜕𝑦
) 𝑗̂ + (

𝜕

𝜕𝑧
) 𝑘̂ 

∇⃗⃗ (𝑓𝑔) = 𝑓∇⃗⃗ 𝑔 + 𝑔∇⃗⃗ 𝑓 

∇⃗⃗ (A⃗⃗ . B⃗⃗ ) = A⃗⃗ × (∇⃗⃗ × B⃗⃗ ) + B⃗⃗ × (∇⃗⃗ × A⃗⃗ ) + (A⃗⃗ . ∇⃗⃗ )B⃗⃗ 

+ (B⃗⃗ . ∇⃗⃗ )A⃗⃗  

∇⃗⃗ . (𝑓A⃗⃗ ) = 𝑓(∇⃗⃗ . A⃗⃗ ) + A⃗⃗ . (∇⃗⃗ 𝑓) 

∇⃗⃗ . (A⃗⃗ × B⃗⃗ ) = B⃗⃗ . (∇⃗⃗ × A⃗⃗ ) − A⃗⃗ . (∇⃗⃗ × B⃗⃗ ) 

∇⃗⃗ × (𝑓A⃗⃗ ) = 𝑓(∇⃗⃗ × A⃗⃗ ) + A⃗⃗ × (∇⃗⃗ 𝑓) 

∇⃗⃗ × (A⃗⃗ × B⃗⃗ ) = (B⃗⃗ . ∇⃗⃗ )A⃗⃗ − (A⃗⃗ . ∇⃗⃗ )B⃗⃗ + A⃗⃗ (∇⃗⃗ . B⃗⃗ ) − B⃗⃗ (∇⃗⃗ . A⃗⃗ ) 

∇2𝑇 = (
𝜕2𝑇

𝜕𝑥2) + (
𝜕2𝑇

𝜕𝑦2) + (
𝜕2𝑇

𝜕𝑧2) 

∇2𝑣 = (
𝜕2𝑣𝑥

𝜕𝑥2 ) 𝑖̂ + (
𝜕2𝑣𝑦

𝜕𝑦2 ) 𝑗̂ + (
𝜕2𝑣𝑧

𝜕𝑧2 ) 𝑘̂ 

∇⃗⃗ × (∇⃗⃗ 𝑇) = 0 ;  ∇⃗⃗ . (∇⃗⃗ × v⃗ ) = 0 

∇⃗⃗ × (∇⃗⃗ × 𝑣 ) = ∇⃗⃗ (∇⃗⃗ . 𝑣 ) − ∇2𝑣  

∫ (∇⃗⃗ 𝑇). 𝑑𝑙
𝑏

𝑎

= 𝑇(𝑏) − 𝑇(𝑎) 

∫ (∇⃗⃗ . 𝑣 )𝑑𝜏
𝑏

𝑎

= ∮𝑣 . 𝑑𝑎⃗⃗ ⃗⃗  

∫ (∇⃗⃗ × 𝑣 ). 𝑑𝑎⃗⃗ ⃗⃗ 
𝑏

𝑎

= ∮𝑣 . 𝑑𝑙⃗⃗  ⃗ 

𝑥 = 𝑟 sin 𝜃 cos𝜙 ;  𝑦 = 𝑟 sin 𝜃 sin 𝜙 ;  𝑧 = 𝑟 cos 𝜃 

𝑑𝑙𝑟 = 𝑑𝑟 ;  𝑑𝑙𝜃 = 𝑟 𝑑𝜃 ;  𝑑𝑙𝜙 = 𝑟 sin 𝜃 𝑑𝜙  

∇𝑇⃗⃗⃗⃗  ⃗ =
𝜕𝑇

𝜕𝑟
𝑟̂ +

1

𝑟

𝜕𝑇

𝜕𝜃
𝜃 +

1

𝑟 sin 𝜃

𝜕𝑇

𝜕𝜙
𝜙̂ 

∇⃗⃗ . 𝑣 =
1

𝑟2

𝜕

𝜕𝑟
(𝑟2𝑣𝑟) +

1

𝑟 sin 𝜃

𝜕

𝜕𝜃
(sin𝜃  𝑣𝜃)

+
1

𝑟 sin𝜃

𝜕𝑣𝜙

𝜕𝜙
 

∇⃗⃗ × 𝑣 =
1

𝑟 sin𝜃
[
𝜕

𝜕𝜃
(sin 𝜃  𝑣𝜙) −

𝜕𝑣𝜙

𝜕𝜙
] 𝑟̂

+
1

𝑟
[

1

sin𝜃

𝜕𝑣𝑟

𝜕𝜙
−

𝜕

𝜕𝑟
(𝑟𝑣𝜙)] 𝜃

+
1

𝑟
[
𝜕

𝜕𝑟
(𝑟𝑣𝜃) −

𝜕𝑣𝑟

𝜕𝜃
] 𝜙̂ 

∇2𝑇 =
1

𝑟2

𝜕

𝜕𝑟
(𝑟2

𝜕𝑇

𝜕𝑟
) +

1

𝑟2 sin 𝜃

𝜕

𝜕𝜃
(sin𝜃

𝜕𝑇

𝜕𝜃
)

+
1

𝑟2 sin2 𝜃

𝜕2𝑇

𝜕𝜙2
 

𝑥 = 𝑠 cos𝜙 ;  y= 𝑠 sin𝜙 ;  z=z 

𝑑𝑙𝑠 = 𝑑𝑠 ; 𝑑𝑙𝜙 = 𝑠 𝑑𝜙 ; 𝑑𝑙𝑧 = 𝑑𝑧 

∇𝑇⃗⃗⃗⃗  ⃗ = (
𝜕𝑇

𝜕𝑠
) 𝑠̂ +

1

𝑠
(
𝜕𝑇

𝜕𝜙
) 𝜙̂ + (

𝜕𝑇

𝜕𝑧
) 𝑧̂ 

∇⃗⃗ . v⃗ =
1

𝑠

𝜕

𝜕𝑠
(𝑠𝑣𝑠) +

1

𝑠

𝜕

𝜕𝜙
(𝑣𝜙) +

𝜕𝑣𝑧

𝜕𝑧
 

∇⃗⃗ × v⃗ = (
1

𝑠

𝜕𝑣𝑧

𝜕𝜙
−

𝜕𝑣𝜙

𝜕𝑧
) 𝑠̂ + (

𝜕𝑣𝑠

𝜕𝑧
−

𝜕𝑣𝑧

𝜕𝑠
) 𝜙̂

+
1

𝑠
(
𝜕

𝜕𝑠
(𝑠𝑣𝑠) −

𝜕𝑣𝑠

𝜕𝜙
) 𝑧̂ 

∇2𝑇 =
1

𝑠

𝜕

𝜕𝑠
(𝑠

𝜕𝑇

𝜕𝑠
) +

1

𝑠2 (
𝜕2𝑇

𝜕𝜙2) +
𝜕2𝑇

𝜕𝑧2
 

∇⃗⃗ .
𝑟̂

𝑟2
= 4𝜋𝛿3(𝑟 )   ;    𝐸⃗ (𝑟 ) =

1

4𝜋𝜖𝑜
∑

𝑞𝑖

𝑟𝑖
2 𝑟̂𝑖

𝑛
𝑖=1  

∇⃗⃗ . 𝐸⃗ =
𝜌

𝜀𝑜
   ;    𝑉(𝑟) =

1

4𝜋𝜀𝑜
∑

𝑞𝑖

𝑟𝑖

𝑛
𝑖=1  ;  

𝑊 =
1

4𝜋𝜀𝑜
∑ ∑

𝑞𝑖𝑞𝑗

𝜉𝑖𝑗

𝑛
𝑗=1
𝑗>𝑖

𝑛
𝑖=1    ;   𝑊 =

𝜀𝑜

2
∫𝐸2𝑑𝜏 


