
AP Physics 2 

Solutions HW 7-1 

               

Question 7-A 
If the direction of travel for the EM wave is north and the electric field oscillates east-west, by visualizing or by the 

RHR…. then the magnetic field must oscillate up and down.  For an EM wave, the direction of travel, the electric field, 

and the magnetic field must all be normal (perpendicular) to each other. 

 

Question 7-B 
When you flip a light switch on, the electrons in the filament wire need to move to light the bulb, and these electrons need 

to receive energy to begin to move.  It does take some time for the energy to travel through the wires from the switch to 

the bulb, but this time is extremely minimal, since the energy travels with the EM fields in the wire at nearly the speed of 

light.  It also takes a while for the EM (light) waves to travel from the bulb to your eye, again at the speed of light, and so 

very little time passes.  Some delay can usually be detected by your eyes due to the fact that the filament takes a little time 

to heat up to a temperature that emits visible light.  Also, depending on the inductance of the circuit, a small amount of 

time could be added to the delay in your seeing the light go on (inductance acts like an electrical inertia).  Thus, no, the 

light does not go on immediately when you flip the light switch, but the delay is very small. 

 

Question 7-C 
The wavelengths of radio and TV signals are much longer than visible light.  Radio waves are on the order of 3 m – 

30,000 m.  TV waves are on the order of 0.3 m – 3 m.  Visible waves are on the order of 10
-7

 m. 

 

Question 7-D 
Wavelength of 10

3
 km:  Sub-radio waves (or very long radio waves; for example, Extremely Low Frequencies (ELF) 

waves for submarine communication fall into this category).  Wavelength of 1 km:  Radio waves.  Wavelength of 1 m:  

TV signals and microwaves.  Wavelength of 1 cm:  microwaves and satellite TV signals.  Wavelength of 1 mm:  

microwaves and infrared waves.  Wavelength of 1 m:  infrared waves. 
 

Question 7-E 
Yes, radio waves can have the same frequencies as sound waves.  These 20 – 20,000 Hz EM waves would have extremely 

long wavelengths (for example, ELF waves for submarine communication) when compared to the sound waves.  A 5000 

Hz sound wave has a wavelength of about 70 mm, while a 5000 Hz EM wave has a wavelength of about 60 km. 


