Q6 The value of g obtained by this method can be affected by systematic errors in the experiment.

Explain what is meant by the term “systematic error”.
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Q7 Explain how the factors listed below could affect the final calculated result for g . State whether the
value of g is likely to be high, or low, with reasons.

1. Frictional forces due to rolling resistance of the trolley wheels.
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2. Energy losses due to the viscosity of air.

WRen ue'rra@xz% Lal0s  PE = KE, buk f sowe
PE w lost T e alr Hare (& Corns W E avalab |
ke = %/N\\_\:l [ &0 'LX KE 12 W&o low (\f VoS \/O‘L‘\\oun.ff

ad A v T (o0 - 20 Coenkudly ) @ b b low

Q8 An electronic timer and light gate give a reading of 2.32 + 0.01 ms™ when 6 =20.0° and S= 0.80m.

Calculate the maximum and minimum values of g indicated by this data and so express a final
answer as an average value of g with a % uncertainty.
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Measuring the speed of light
Q1 Calculate the approximate time taken for light to travel one mile. [1 mile = 1.609km]
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(Q2 Explain why Galileo’s method failed given that the best human reaction time is around 0.1s.
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Q3 Using the minimum value that Michelson measured, calculate the percentage error compared with the

modern accepted value for ¢ quoted in the article.
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Q5 A microwave oven 1s made with a rectangular metal cavity inside as shown below [Fig.3]

Draw inside the box the likely linear horizontal
standing wave pattern that could be set up if
90,7 o 2.45GHz microwaves are fed into the oven.

B Assume that there is a node at each metal wall.

Fig.3

On the wave pattern indicate with an H where the “chocolate hotspots™ are going to be located.

Q7 A student measures the distance between hotspots to be 5.9cm = 0.5¢cm. What are the minimum and
maximum values of the speed of light indicated by this data?
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Q8 A microwave oven contains a device called a magnetron which produces high energy microwave
oscillations. These can be fed into the oven cavity from the side as shown in Fig.4

Explain how standing waves can be set
up in the microwave cavity.
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