OPTICAL PHENOMENA AND PROPERTIES OF MATERIALS
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‘QUESTION 1
Ultraviolet light is incident onto a photocell with a potassium

incident light potassium cathode as shown.
cathode The threshold frequency of potassium is 5,548 x 10 Hz.
1.1 Define the term threshold frequency (cut-off
frequency). )

The maximum speed of an ejected photoelectron

is5,33x10°m-s.
1.2 Calculate the wavelength of the ultraviolet light

used. (5)
The photocell is now replaced by another photocell with
DC source a rubidium cathode. The maximum speed of the ejected
photoelectron is 6,10 x 10° m-s! when the same
ultraviolet light source is used.
13 How does the work function of rubidium compare to that of potassium?

Write down only GREATER THAN, SMALLER THAN or EQUAL TO. (1)

14 Explain the answer to QUESTION 1.3. 3)
1]
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‘QUESTION 3

3.1

32

In the diagram below, green and blue light

are successively shone on a metal surface. blue
In each case, electrons are ejected from the 400 nm
surface.
| ——]
3.1.1  What property of light is illustrated by the photoelectric effect?
3.1.2  Without any calculation, give a reason why the maximum kinetic energy of an ejected

electron, using blue light, is GREATER THAN that obtained using green light, for the same
metal surface.

The wavelength associated with the cut-off (threshold) frequency of a certain metal is 330 nm.

Calculate:

3.2.1  The work function of the metal

3.22 The maximum speed of an electron ejected from the surface of the metal when light of
frequency 1,2 x 10 Hz is shone on the metal

1)

“)
(5)
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‘QUESTION 7

71

72

A learner is investigating the
photoelectric effect for two different
metals, silver and sodium, using sodium

light of different frequencies. The S silver
maximum Kinetic energy of the 3
emitted photoelectrons is plotted “%
against the frequency of the light for
each of the metals, as shown in the
graphs below.
Frequency x 10" (Hz)
0 594 1142 >

7.1.1  Define the term threshold frequency. )
7.1.2  Which metal, sodium or silver, has the larger work function? Explain the answer. (3)
7.1.3  Name the physical constant represented by the slopes of the graphs. 1)
7.14  Iflight of the same frequency is shone on each of the metals, in which metal will the ejected

photoelectrons have a larger maximum kinetic energy? 1)

In a different photoelectric experiment blue light obtained from a light bulb is shone onto a metal plate
and electrons are released. The wavelength of the blue light is 470 x 10 m and the bulb is rated at
60 mW. The bulb is only 5% efficient.

7.21 Calculate the number of photons that will be incident on the metal plate per second, assuming

all the light from the bulb is incident on the metal plate. (5)
7.2.2  Without any further calculation, write down the number of electrons emitted per second from
the metal. 1)

[13]
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‘QUESTION 11

11.1  In the diagram, monochromatic light is incident on the metal plate of a photocell. A sensitive ammeter
shows a reading.

Monochromatic light ~ 11.1.1  How does the energy of the photons of the

Metal plate incident light compare to the work function of
the metal plate? Choose from GREATER
THAN, LESS THAN or EQUAL TO. Give a
reason for the answer. )

11.1.2  When a change is made to the monochromatic
light, the reading on the ammeter increases. A
learner makes the following statement with

regard to this change:

The increase in the ammeter reading is due to

an increase in the energy of the incident

photons. Give a reason why this statement is

INCORRECT. )
11.1.3 What does the photoelectric effect tell us about the nature of light? 1)

112 Ultraviolet radiation is incident on the surface of sodium metal. The threshold frequency (fo)
for sodium is 5,73 x 10™ Hz. The maximum speed of an electron emitted from the metal
surface is 4,19 x10° m-s-1.

11.2.1 Define or explain the term threshold frequency. )
11.2.2 Calculate the work function of sodium. (3)
11.2.3 Calculate the frequency of the incident photon. (3)
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