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A student carried out an experiment to determine the resistivity of nichrome wire.

He used an ohmmeter to measure the resistance of a length of nichrome wire as shown.
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The diameter of the wire was measured as 0.27 mm * 0.01 mm.
The length of the wire was measured as 1.25 m = 0.05 m.

Explain how the student could reduce the uncertainty in the measurement of the diameter.

(Total for question = 2 marks)

Q2.

A physics textbook states that "when carrying out experimental measurements there will always
be errors and uncertainties".

Describe what physicists mean by error and by uncertainty.
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(Total for question = 2 marks)

Q3.

A physics textbook states that "when carrying out experimental measurements there will always
be errors and uncertainties".

Give two reasons why a measurement may have an uncertainty.

(Total for question = 2 marks)

Q4.
Proton beam therapy is being introduced in the UK as a new cancer treatment.

A beam of protons is accelerated by a cyclotron to an energy of 23 MeV and is then focused onto
a tumour.
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Developing new cancer treatments is expensive.

Give two possible reasons why money should be provided for the development of this new
cancer treatment.

(Total for question = 2 marks)

Q5.

A student investigated the behaviour of a spring under tension. The spring was hung vertically
with a mass holder attached.
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The position of the bottom of the mass holder was recorded. The spring was stretcﬁgg% élét
masses to the mass holder and the new positions were recorded. The extension of the spring
each time was calculated.

The student produced the following table.

Mass added / g Extension / cm Stretching force / N
’0 19 0.49
70 3 0.69
90 35 0.9
110 45 1.08
130 53 128
150 58 147

Criticise the student's table.

(Total for question = 2 marks)

Q6.

A teacher is demonstrating how to measure the speed of sound in a steel rod. The equipment
comprises a hanging steel rod and a hammer connected to a data logger as shown.
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steel rod
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The rod is tapped at A with the hammer. A compression pulse travels to B and is reflected back.
When the reflection reaches A the hammer loses contact with the rod.

Whilst the hammer is in contact with the rod the output from a 5 V supply is recorded by the
data logger.

The graph shows the output from the data logger for one hammer tap.
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Explain why a data logger is appropriate for this demonstration.

(2)

(Total for question = 2 marks)
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Q7.

A student investigated the way in which gamma radiation spreads out from a source.
He placed a cobalt-60 source in a source holder and set up a Geiger-Mduller (GM) tube a short
distance d away. He connected the GM tube to a counter as shown.

source GM tube counter
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The student recorded the count for 2 minutes.

His teacher turned the GM tube through 90° so that the side of the tube faced the source as
shown below.

source GM tube counter
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(i) Explain why this arrangement could lead to more accurate data.

(ii) Explain another modification to the experimental method which would improve the accuracy
of the data.
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(Total for question = 4 marks)

Q8.
A student carried out an experiment to determine the resistivity of nichrome wire.

He used an ohmmeter to measure the resistance of a length of nichrome wire as shown.

The diameter of the wire was measured as 0.27 mm = 0.01 mm.
The length of the wire was measured as 1.25 m = 0.05 m.

Determine which of the three measurements introduces the greatest uncertainty into the value
for the resistivity.

Your answer should include calculations.
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(Total for question = 4 marks)

Q.

A student investigated the way in which gamma radiation spreads out from a source.
He placed a cobalt-60 source in a source holder and set up a Geiger-Mduller (GM) tube a short
distance d away. He connected the GM tube to a counter as shown.

source GM tube counter
N .
metre rule III
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The student recorded the count for 2 minutes.

The variation in the intensity of gamma radiation with distance from a point source should obey
an inverse square law. If this is the case, then the count rate C should vary with d according to
the equation

K
C=—1
dad?

where K is a constant.

The student plotted 1
JC against d and obtained the following graph.

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



25

theonlinephysicstutor.com

2.0
x
£ 1.5 %
o
m
5
] 10 *
x
0.5 %
0.0
0.0 50 10.0 15.0 200 250
d/cm

(i) Draw a line of best fit on the graph.

obeying an inverse square law.

(ii) The student concluded that the graph was consistent with the gamma radiation intensity

(1)

Discuss the extent to which the data obtained supports the student's conclusion.

(4)
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(Total for question = 5 marks)

Q10.

A student carries out measurements to determine the density of glass. The student has 20 glass
microscope slides available.

The approximate dimensions of one slide are shown.
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(a) The density is calculated using the equation

mass

density =

volume

Describe how the student can determine an accurate value for the density of the glass.
Your answer should include the measuring instruments required.

(b) State one precaution that the student should take to ensure the measurements are
accurate.
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(Total for question = 5 marks)

Q11.

A student set up a "seconds pendulum". This is a simple pendulum for which the time taken to
move from the bob's highest position on one side to its highest position on the opposite side is

1.00 s.

metre rule
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(a) Calculate the length L required for the pendulum to be a "seconds pendulum®.

(b) The student set the pendulum into oscillation. She used a stopwatch to check the accuracy
of the pendulum's period T.

Describe the procedure the student should have used to obtain an accurate value for T.
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(c) Another student suggested that the uncertainty in the measurement of the time period of
the pendulum could be reduced by using a light gate and a data logger. The data logger would
record the time between successive interruptions of the light beam. Both the data logger and

the stopwatch have a resolution of 0.01 s.

I

O

\,________T_L data logger
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Comment on the student's suggestion of using a data logger rather than a stopwatch.
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Q12.

(a) A magnetic field can be measured with a device called a Hall probe. The probe is connected
to a voltmeter. When the probe is placed at right angles to a magnetic field, a potential
difference is recorded on the voltmeter. The potential difference increases with increasing
magnetic flux density.

A wire carries a constant current. A Hall probe is used to investigate how the magnetic flux
density produced by the wire varies with distance from the wire.

The potential difference V was recorded for a range of distances r.

r/em Viv
1.0 0.725
L.5 0.483
2.0 0.363
2.5 0.29
3.0 0.242
3.5 0.21

(i) Criticise these results.

(ii) It is suggested that V and r are related by the equation
Kk
-

where k is a constant.

(1) Determine by calculation whether this suggestion is valid.
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(2) Agraphof 1

V' is plotted against r.

State how the graph would indicate that the equation is correct.

(b) The Hall probe can be replaced with a small coil of wire which is connected to a sensitive
voltmeter. The plane of the coil is at right angles to the magnetic field produced by the
current-carrying wire.

(i) Explain, with reference to Faraday's law, why the voltmeter reading would be zero.

(Total for question = 10 marks)
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A student investigates the motion of a friction-free trolley down a ramp. On the top of the trolley
there is a metal loop which makes contact with a length of thin resistance wire, AB, fixed above
the ramp. The resistance wire has a uniform diameter.

The trolley accelerates down the ramp and the metal loop stays in contact with the wire along
the full length of the ramp.

metal loop

_- thin wire
-

-

The student uses a protractor to measure the angle 8 between the ramp and the horizontal and
records a value of 4° with an uncertainty of +1°.

(a) The two ends of the wire are connected to a 1.5 V cell. A data logger, set to measure
potential difference, is connected to the metal loop and to the negative terminal of the cell.

L5V

_-metal loop

-
-

A . B
thin wire

data logger
Explain how the potential difference recorded by the data logger will vary as the loop moves

along the length of the
wire AB.

(b) The graph shows the data obtained from the data logger.
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Determine the velocity of the trolley at 1.5 s.

1.5 V represents a distance of 2.00 m.

VelOCitY = .o
(c) The student calculated the velocity of the trolley at 2.0 s to be 1.5 m s™.

By considering the acceleration of the trolley, determine whether the student's measurement of
6 was within the uncertainty quoted.
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(Total for question = 11 marks)
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