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Homework Problem Set #4 

(Due date: 2011/03/28) 

 

This problem set covers materials of Lesson 5. The full score is 40 points. 

 

1) Please evaluate: 

1a) (5%) zaa vv ×φ  (Represent the result in Cartesian coordinate system.) 

1b) (5%) φφ
av

∂
∂  (Represent the result in Spherical coordinate system.) 

 

2) (10%) For a scalar function V  and a vector function A
v

, prove that: 

( ) ( ) ( ) AVAVAV
vvv

×∇+×∇=×∇ . 

Note that this is the chain rule of outer product. 

 

 

3) (10%) The position vector of a point ),,( zyxP  is RaR R
vv

= , where RR
v

=  

222 zyx ++=  is a scalar field. Evaluate ( )1−∇ R , and represent the result by 

spherical coordinate system. 

 

 

4) Consider a vector field 3

2sin),(
R

aRA R
φφ vv

=  existing in a volume V  bounded by two 

concentric spherical shells with 2=R , 3=R  (center at the origin). 

4a) (5%) Evaluate the net outward flux ∫ ⋅
S

sdA
 

vv
, where S  is the surface enclosing V . 

4b) (5%) Evaluate ( )∫ ⋅∇
V

dvA
 

v
. 


