Electromagnetic Waves
Exercises


Exercise 1
What is the expression of the plane wave in direction 90 to x-axis with its wavefronts parallel to the (x, y) plane?

Exercise 2
What is the wavelength of a wave having a wavenumber equal to 104.719 m-1 ?

Exercise 3
What is the phase difference between 2 waves, each of wavenumber 52.3295 m-1, when one leads the other by:
a) 6 cm
b) 3 cm
c) 9 cm 
d) 12 cm
e) 14 cm
f) 36 cm
g) 39 cm

Exercise 4
Sketch the profile of the wave  where the initial phase is given by each of the following:
a. 
b. 
c. 

Exercise 5
What is the magnitude of the wave function  at  when,
a. t = 0
b. t = T / 2
c. t = 3T / 4
d. t = T


Exercise 6
By examining the phase, determine the direction of motion of the progressive waves represented by,



Exercise 7
Given a sine wave disturbance of amplitude 10 units which is described by a wave function  such that . If the same wave has an angular frequency of  rad/s and moves with a speed of 10 m/s, determine its magnitude at t = 3s at a point 20 m from the origin.

Exercise 8
Imagine that you have a photograph of a wave at t = 0 showing its shape to have the mathematical form . If the wave is moving in the negative x-direction at a rate of 2 m/s, show that the expression for the disturbance at t = 4s is,


Exercise 9
Given a sinusoidal wave  of amplitude 20 V/m. If , what is the initial phase of the wave?

Exercise 10
An electromagnetic wave of frequency 3 × 1014 Hz sweep across the room with a speed essentially equal to that in a vacuum. If the phase angle difference between 2 points at a given instant is 60, what can you say about their separation in space?
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Exercise 11
The rate at which the phase of a sinusoidal wave changes in time, at any given point in space, is  rad/s and the rate at which the phase changes with distance x, at any given time, is  rad/m.
Write an expression for the wave function provided that the initial phase is , the amplitude is 10 V/m and the wave advances in the positive x-direction. What is its speed?


