PHZ3113 homework 5

1. 







Calculate the electric field from four point-charge: at and at , and at and at , on the z-axis. First calculate the electric potential, and then calculate its gradient. Calculate electric field in the z=0 plane, both the term linear in (the dipole term), and in (the quadrupole term). 

2. 
[bookmark: _GoBack]Consider a function in spherical coordinates, first convert it to Cartesian coordinates and evaluate its gradient, then express the gradient vector in spherical coordinates, finally calculate the gradient directly in spherical coordinates and show that the gradient calculated in the two ways are identical.

3. For cylindrical coordinate unit vectors  show that , and that .

4. In quantum mechanics, momentum is a vector operator: . Show explicitly (using spherical coordinates) that the z-component of the angular momentum:  when expressed in spherical coordinator, is: . 

5. Evaluate , using  to show that  can be written as  , with .

6. Essential Mathematical Method 2-10

7. Essential Mathematical Method 2-15

8. Essential Mathematical Method 2-5
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