plane
mirror
n
sin r
3.17 describe experiments to investigate the refraction of light, using rectangular
3.19 blocks,
describe
an experiment
toand
determine
theprisms
refractive
index
of glass, using a
Refraction
and
Total internal
reflection
calculations.
semicircular
blocks
triangular
glass block
3.18
and the
use role
the of
relationship
between
refractive
index, angle
of incidence
3.20 know
describe
total internal
reflection
in transmitting
information
along
and
angle
of
refraction:
optical fibres and in prisms
sin i
3.21 nexplain the meaning of critical angle c
sin r

3.19
anuse
experiment
to determine
the critical
refractive
index
glass, using
a
3.22 describe
know and
the relationship
between
angle
andof
refractive
index:
glass block

1

sin c
describe
the role of total internal reflection in transmitting information along
n
optical fibres and in prisms
understand
the difference
between
and the
digital
1) 3.23
In an experiment
to measure
the refractive
indexanalogue
of glass, when
anglesignals
of incidence was 350 the
0.
angle
refraction
found to
22 angle c
3.21 of explain
thewas
meaning
of be
critical
3.24 describe the advantages of using digital signals rather than
analogue signals
a) Calculate
refractive
index of the
block of
glass.angle
Whatand
are refractive
the units ofindex:
refractive index?
3.22
know andthe
use
the relationship
between
critical
3.25 describe how digital signals can carry more information

3.20

1

sin c
n
3.26 understand
that sound waves are longitudinal waves and how they can be
reflected,
refracted
and diffracted
3.23 understand the difference
between
analogue and digital signals
0

b) If the angle of incidence were 15 what would the angle of refraction be?

3.27 understand that the frequency range for human hearing is
3.24 describe the advantages of using digital signals rather than
analogue
signals
20 Hz – 20,000
Hz

3.25 describe how digital signals can carry more information
3.28 describe an experiment to measure
the speed of sound in air
0

c) If the angle of refraction was 28 what was the angle of incidence?

3.26 understand that sound waves are longitudinal waves and how they can be
3.29 understand how an oscilloscope and microphone can be used to
reflected, refracted and diffracted
display a sound wave
3.27 understand that the frequency range for human hearing is
3.30
describe
experiment
using an oscilloscope to determine the
d) Calculate
thean
critical
20 Hz – 20,000
Hz angle for this block of glass.
frequency of a sound wave
3.28 describe an experiment to measure the speed of sound in air
3.31 relate the pitch of a sound to the frequency of vibration of the source
3.32 understand
relate the loudness
of a sound to
themicrophone
amplitude of
vibration.
3.29
how an oscilloscope
and
can
be used to

2) A beam
of laser light is directed towards a tank of water. The angle of incidence is 450 and the angle of
display a sound wave
refraction is measure to be 330.
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describe an experiment using
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oscilloscope
toPearson
determine
the
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a) Calculate
the refractive index–ofIssue
water.
frequency of a sound wave

3.31

relate the pitch of a sound to the frequency of vibration of the source

3.32

relate the loudness of a sound to the amplitude of vibration.

b) Does light travel faster in water or air?
12
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c) Diamond has a high refractive
index at 2.4. Does light travel faster in diamond or water?
– Issue 4 – November 2011 © Pearson Education Limited 2011
d) For the same laser beam with the same angle of incidence as above what would the angle of
refraction be for diamond?

e) What is the critical angle for diamond?

1) a) n = 1.53 b) r = 9.80 c) i = 45.90 d) c = 40.80
2) a) n = 1.30 b) faster in air c) faster in water d) r = 17.10 e) c = 24.60

