Matter waves

Useful date: 
Electron charge e = 1.6x10-19 C   
Electron mass 9x10-31 kg

Proton mass = 1.67x10-27 kg

Speed of light = 3x108 ms-1
Planck’s constant = 6.63x10-34 Js

(Relativistic effects should be ignored when working out the answers to these problems)

1. Calculate the wavelength of an electron accelerated through a p.d. of:

(a) 15 000 V in a colour television tube,

(b) 200 000 V in an electron microscope, and

(c) 10 MV in a linear accelerator.

2. What would be the velocity of an electron with a wavelength of 0.1 nm?

3. A sodium atom of mass 38.2x10-27 kg emits a photon with a wavelength of 589.6 nm. What is the recoil velocity of the sodium atom?
4. Calculate the wavelength of a proton accelerated through a p.d of:

(a) 15 kV

(b) 5 GeV

5. Calculate the ‘mass’ of a quantum of electromagnetic radiation with a wavelength of:
(a) 10-11 m

(b) 600 nm

(c) 1 m

