Homework- The Photoelectric Effect

1 (a) One quantity in the photoelectric equation is a characteristic property of the metal that emits photoelectrons. Name and define this quantity.

............................................................................................................................

............................................................................................................................

............................................................................................................................

(2 marks)

(b) A metal is illuminated with monochromatic light. Explain why the kinetic energy of the photoelectrons emitted has a range of values up to a certain maximum.

You may be awarded marks for the quality of written communication in your answer.

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

(3 marks)
2 (a) The photoelectric effect is represented by the equation

hf   = (+ Ek.

What does Ek represent?

.......................................................................................................................................

.......................................................................................................................................

(2 marks)

(b) A metal plate is illuminated with electromagnetic radiation of wavelength 190 nm. The metalhas a work function of 7.9 x 10.19 J.

(i) Calculate the frequency of the incident electromagnetic radiation.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

(ii) Show that the metal plate will emit photoelectrons when illuminated with radiation of this wavelength.

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................

3 In the apparatus shown, monochromatic ultraviolet radiation is incident on the surface of metal X.

Photoelectrons are emitted from X and are collected at electrode Y.
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(a) Calculate the work function of X, given that each photon in the incident radiation has 3.2 x10 -19J of energy.

The maximum kinetic energy possessed by a single photoelectron is 2.1x10 -19  J.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

(3 marks) 

(b) The source of the incident radiation is replaced with a new source. The 
wavelength of the radiation from the new source is half the wavelength of the original radiation. Calculate the maximum kinetic energy of the emitted photoelectrons.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

(3 marks)

