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Question 1

Parts of the electromagnetic spectrum have varisas.
(a) Which part is used for

(i) heaters and night vision equipment,

(1)

1)
(b) All the parts of the electromagnetic spectrumteansverse waves.

(i) Stateone property which all the parts have in common butohgnot shared with other waves.

1)
(i) Give one example of a transverse wave whiclma part of the electromagnetic spectrum.

1)
(iif) Complete the sentence below.
In a transverse wave, each point on the wave isnmgom a direction which is
.............................................. teetdirection in which the ..................o e, OF
the wave is moving.

2

(Total 6 marks)
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Question 2

A student plans to investigate the path of a raljgbt as it travels from air to oil at
different angles.

The diagram shows a container of oil and poMt8 andC.

« A

air

surface of o1l

o1l

C

(a) Draw a line through poings andB to show the ray of light in air. Continue your line
to the surface of the oil. Label the point whererjine meets the surface as pdint

(1)
(b) Draw the normal line

(1)
(c) Draw a line fronD to C to show the ray of light in the oil.

(1)

(d) A friend of the student says that this invesdign will be difficult to carry out.

Describetwo problems which the student will have. In each casgplain how the student might
solve the problem.

Problem 1:
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Problem 2:

)
(Total 7 points)
Question 3
A student shines a ray of light at a glass blockhasvn below.
air :
>
glass block
ray of light

Show on the diagram for this ray of light
(a)
(i) the angle of incidence from air to glass arfeklat I,

1)
(ii) the angle of refraction inside the glass azodl itR,

1)
(iit) the critical angle and label &.

1)
(b) What does the teroritical angle mean?

(1)

(Total 4 marks)
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Question 4

Ultrasound is used to produce pictures of the figtilse womb. One of these appears below.

2
(Total 3marks)

(Total SQ 20 marks)

(Turn over for the bonus question)
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Bonus Question

(a) In testing railway lines for faults, an ultragoprobe is placed on a rail.

To

Probe _l/ oscilloscope

%
Rail _
—
M

Ultrasound Wavefront

Every 1.0 x 10's, the probe emits a short pulse of ultrasound.spieed of ultrasound in steel is

5100 m &% The probe, which also acts as a receiver, iseded to an oscilloscope which displays
the trace shown below.

\
\
\
\
Timebase . «—>
1.0 x10’s cm* 1cm

Explain briefly how the two peaks of the trace farened.
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How can you tell that the left peak representstindgted pulse?

D
Calculate the depth of the rail using a measuré¢fnem the oscilloscope trace.

(©)
The probe is now moved to another position orrdéiilavhere there is a crack one thofithe
way down from the top.

Rail ——<+— Crack

Describe how the oscilloscope trace will change.

@
Give two reasons whyulses of ultrasound waves are needed.

2

(Total 10 marks)
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