Photoelectric Effect

Data:
h = 6.6 x 10-34 Js


c = 3.0 x 108 ms-1

e = 1.6 x 10-19 C

What is meant by the photo-electric effect?

2.
(a)
Calculate the photon energy of light of wavelength 650 nm.


(b)
How many photons are emitted in 1 second by a 1 W source emitting monochromatic light of wavelength 650 nm?

3.
A source of light emits photons which strike a photo-sensitive metallic surface.  A proportion of these photons produce the photo-electric effect, and all of the emitted photo-electrons are collected by a positive anode.


(a)
Sketch a simple circuit which shows how the resulting current could be measured.


(b)
If the measured current is 1 pA, calculate the number of photons per second which are releasing electrons by the photo-electric effect.

4.
The dark-adapted eye is sensitive to very low levels of illumination.  A beam of light which enters the eye and which carries a flux of 108 photons per second can be seen without too much difficulty.  Thinking of these photons as a stream of equally separated particles, calculate the separation of the photons.

5.
A sodium lamp emits light of wavelength 589 nm.  Using a grating with 


600 lines mm-1, this light is viewed in the second order.  At what angle will it be seen?

6.
Some of the energy levels of the outermost electron of the isolated mercury atom are listed below




0 eV
-1.6 eV
-3.7 eV
-5.5 eV
-10.4 eV



The lowest of these levels is the ground state or lowest possible level.


(a)
Sketch the conventional diagram showing these levels in the form of a 'ladder'.


(b)
Calculate the (10 in all) wavelengths that changes of energy between these levels could produce.  (you are advised to do the theory once only and then just 'plug in' the energy level values)


(c)
Which of the wavelengths calculated in part (b) fall in the visible part of the spectrum?


(d)
Explain what is likely to happen if a moving electron of energy 7 eV collides with an isolated mercury atom in its ground state.

