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The deI operator ∇ and ∇.D in 
cartesian coordinate system
𝜵 =

𝜕

𝜕𝑥
𝒂𝒙 +

𝜕

𝜕𝑦
𝒂𝒚 +

𝜕

𝜕𝑧
𝒂𝒛

D  =𝐷𝑥𝒂𝒙 + 𝐷𝑦𝒂𝒚 + 𝐷𝑧𝒂𝒛

𝒅𝒊𝒗 𝑫 𝜵.𝑫 =
𝝏𝑫

𝝏𝒙
+

𝝏𝑫

𝝏𝒙
+

𝝏𝑫

𝝏𝒙

Ex: If D = 4xy𝒂𝒙 – x𝑦2 𝒂𝒚 + 5 sin z  𝒂𝒛

Find 𝜵.𝑫 at (2,2,0)



The ∇.D in cylindrical coordinates

If ℎ𝜌 = 1 , ℎ∅ = 𝜌 , ℎ𝑧 =1

Prove that: 𝜵.D = 
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Ex :

If D  = 𝜌 𝑠𝑖𝑛∅𝒂𝝆 + 2𝜌 𝑐𝑜𝑠∅ 𝒂∅ + 2𝑧2𝑎𝑧

Find ∇. 𝐷



 If ℎ𝑟 = 1, ℎ𝜃 = 𝑟 , ℎ∅=r sin𝜃 ,       Prove that : 

 𝜵.𝑫 =
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𝝏
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 Ex: If D = r𝒂𝒓 - 𝑟2 𝑐𝑜𝑡𝜃𝒂𝜽 ,find ∇. 𝐷

The ∇.D in spherical Coordinates



Problems
1) Prove that divE for a line charge equals zero except at 𝜌

= 0 .,where E electric field intensity.

2) If   A=5𝑥2 (𝑠𝑖𝑛
𝜋𝑥

2
)𝑎𝑥 , 𝑓𝑖𝑛𝑑 ∇. 𝐴 at x=1

3) Prove that divD for a point charge equals zero  , where D 
is the electric flux density, except at r=0

4) If A=𝜌 𝑠𝑖𝑛∅ 𝒂𝝆 +𝜌2𝑐𝑜𝑠∅ 𝒂∅ +2𝜌𝑒−5𝑧𝒂𝒛 ,find divA  at    

(   
1

2
,  Τ𝜋 2 , 0)

5) If  A=(
5

𝑟2
) 𝑠𝑖𝑛𝜃𝒂𝒓 + 𝑟 𝑐𝑜𝑡𝜃𝒂𝜽 + r sin𝜃 𝑐𝑜𝑠∅𝒂∅ ,find 

divA.  


