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Q1.           

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.

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

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q2.           

A light-dependent resistor (LDR) and resistor are connected in series with a 6V battery as shown.
A voltmeter measures the potential difference across the LDR.

In daylight the voltmeter reads 3.0V.
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Which reading is most likely if the circuit is now in total darkness?

(1)

   A    a little above 0 V

   B    a little below 3 V

   C    a little above 3 V

   D    a little below 6 V

 

(Total for question = 1 mark)

 

 

Q3.           

The photograph shows a 'quiet boil' electric kettle. The makers of the kettle claim that it boils
water with much less noise than a standard kettle.

A laboratory technician takes some measurements to compare a 'quiet boil' electric kettle with a
standard electric kettle.

The table shows the results recorded by the technician.
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A student uses the values in the table to calculate the efficiency of each kettle at heating the
water to boiling point. He calculates the efficiency of the 'quiet boil' kettle to be 0.93

Calculate the efficiency of the standard kettle.

specific heat capacity of water = 4180 J kg−1 K−1

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Efficiency = ...........................................................

(b)  The intensity of the sound produced by each kettle was measured with a sound meter which
was 30.0 cm from the centre of the kettle.

Calculate the energy transferred by sound while the water in the standard kettle is brought to
the boil. You may treat the kettle as a point source.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Energy transferred = ...........................................................

(c)  The label on the original packaging of the quiet boil electric kettle states, 'This kettle is much
more efficient than a standard kettle because it produces less sound.'

Explain the extent to which this statement is supported by your calculations.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 10 marks)

 

 

Q4.           

A simple loudspeaker consists of a cone, a coil of wire and a magnet. The cone and coil are
attached to each other and are free to move. An alternating current in the coil causes the cone
to oscillate. The loudspeaker is mounted in a wooden box. A cross-section through the
loudspeaker is shown.

The student connected a signal generator to the loudspeaker, and placed the loudspeaker near
to one end of a long tube containing sand. The student adjusted the signal generator until the
sand collected in small heaps as shown.
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(i)  Explain why the sand collects in heaps.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  The student determined the distance d between the centres of adjacent heaps.

Describe the procedure she should follow to determine an accurate value for d.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  Assess whether the experimental data is consistent with a value for the speed of sound of
340 m s−1.

signal generator frequency = 3.25 kHz.

d = 5.1 cm

(3)
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 10 marks)

 

 

Q5.           

A student determined the specific heat capacity of aluminium.

She used an electrical heater to heat an aluminium block and measured the temperature of the
block with a digital thermometer.

She connected the electrical heater into a circuit and took measurements to determine the
power of the heater.

Draw a circuit diagram of a suitable circuit.

(2)

 

(Total for question = 2 marks)

 

 

Q6.           

Solar panels consisting of combinations of photovoltaic cells use energy in the radiation received
from the Sun to generate electricity.

The average intensity of radiation from the Sun incident at the Earth's surface over a 24-hour
period has been determined to be 164 W m−2.
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(i)  The average intensity of radiation from the Sun at the Earth's surface is much less than the
intensity incident at the top of the Earth's atmosphere.

Explain why.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  It is claimed that the area of solar panels needed to generate 100 GW of power is about 0.5%
of the surface area of the Earth.

Assess the validity of this claim.

radius of Earth = 6.4 × 106 m

typical efficiency of solar panels = 25%

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 8 marks)

 

 

Q7.           

A student released a ping pong ball in front of a metre rule and used a phone camera to record
the motion of the ball as it fell. The phone camera captures 60 images per second, which may be
played back one image at a time.

The ball was dropped from a height such that it reached its terminal velocity as it passed the
metre rule.

(i)  Explain how the terminal velocity of the ball could be determined using the phone camera
recording.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Explain how a systematic error could affect the value obtained for the terminal velocity.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)
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Q8.           

The Beaufort scale is used to describe wind intensity. On this scale the average wind speed v
increases with the Beaufort scale value B.

The relationship between v and B is given by

v = kBp

where k and p are constants.

Explain why a graph of log v against log B should give a straight line.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q9.           

Which of the following is a possible unit for rate of change of momentum?

   A    kg m s−1

   B    kg m s−2

   C    N s

   D    N s−1

 

(Total for question = 1 mark)
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Q10.           

Electric field strength can have the unit of

   A    V m

   B    V C−1

   C    N m−1

   D    N C−1

 

(Total for question = 1 mark)

 

Q11.           

Show that the unit of magnetic flux density (Tesla) in SI base units is kg A−1 s−2.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

Q12.           

The SI unit for mass is the kilogram. However, particle physicists often use the alternative unit

   A    MeV

   B    MeV/c

   C    MeV/c2

   D    MeV2/c2

www.quantumvisionacademy.com

Page 11 of 43



 

(Total for question = 1 mark)

 

Q13.           

In March 2011, a nuclear meltdown occurred at the Fukushima Nuclear Power Plant and
radioactive materials were released into the environment.

A month later, seaweed off the coast near Long Beach, California was found to be contaminated
with iodine-131, a radioisotope that decays by emitting β particles. In one sample the activity
was found to be 2.5 Bq per gram of dry seaweed.

(a)  State what is meant by the activity of a radioactive source.

(1)

.............................................................................................................................................

.............................................................................................................................................

(b)  A Geiger counter is used to measure the count from a sample of seaweed over a period of 10
minutes. The corrected readings obtained are shown in the table below.

(i)  State why the readings obtained from the Geiger counter have to be corrected.

(1)

.............................................................................................................................................

.............................................................................................................................................

(ii)  Explain why the radioactive count is repeated.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  The measurements were repeated with the same sample of seaweed 30 days later.
Calculate the new corrected count rate of the sample.
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half-life of iodine-131 = 8.0 days

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

New corrected count rate = ...........................................................

(iv)  There is a moderate risk to the public from the accumulation of iodine-131 in the seaweed.
Explain why.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 9 marks)

 

 

Q14.           

An engineer was checking the dimensions of a steel tube. The tube had a length of about 45 mm
and an external diameter of about 15 mm as shown.
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She used a digital micrometer to measure the diameter of the tube. Before taking the reading
she closed the jaws of the micrometer to check for a zero error.

State the type of error she avoided by doing this.

(1)

.............................................................................................................................................

 

(Total for question = 1 mark)

 

 

Q15.           

* The graph shows the velocity of a skydiver from the moment that she begins her freefall jump,
until she lands on the ground.

Explain, in terms of the force acting, the shape of the graph from the point when the parachute
opens until point D.

(6)
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

Q16.           

A student determined the latent heat of vaporisation of a liquid using an electrical heater to boil
the liquid in a Pyrex beaker.

The apparatus used is shown below.

The student monitored the mass of the beaker and the liquid m over the time t for which the
liquid was boiling. Her results are plotted on the graph.
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The student used her graph to determine a value for the latent heat of the liquid in the beaker.
She concluded that the liquid was pure water.

Comment on the validity of the student's conclusion.

V = 20.5 V

I = 10.5 A

(7)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 7 marks)

 

 

www.quantumvisionacademy.com

Page 16 of 43



Q17.           

A student measured the height h of a liquid column in a capillary tube. She used a travelling
microscope to make measurements of the positions of the top and bottom of the liquid column.

The travelling microscope consists of a simple microscope that can be moved vertically along a
vernier scale.

The student used a capillary tube with an internal radius r equal to 0.10 mm and recorded the
following readings from the vernier scale.

The student repeated the measurement of h for capillary tubes of different radii.

The table shows the student's final data.

The student plotted the following graph.
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(i)  Determine the height of the liquid column that the student could expect for a tube with an
internal radius of 0.11 mm.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Height of liquid column = ...........................................................

(ii)  In her notes it stated that

Assess the extent to which the student's data supports this relationship.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 7 marks)

 

 

Q18.           

A student investigated the behaviour of a spring under tension. The spring was hung vertically
with a mass holder attached as shown.

The student measured the length of the spring as he added masses to the holder. The rule was
held as shown to measure the distance between the top and bottom coils of the spring. He
determined the extension for each value of total mass on the holder. He did this by subtracting
the original length of the spring from each extended length.

(i)  Explain whether this method would produce accurate values for the extensions of the spring.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Explain how the student could modify his method in order to obtain more accurate values for
the extensions of the spring.

(5)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 9 marks)

 

 

Q19.           

A student investigated the behaviour of a spring under tension. The spring was hung vertically
with a mass holder attached as shown.
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In another experiment, the student displaced the mass vertically each time a mass was added to
the spring. He used a stopwatch to determine the period of vertical oscillations of each mass.

The student used his data to plot a graph of T2 against m as shown.

The student expected the graph to be a straight line through the origin. He thought that there
may be systematic error due to reaction time.

(i)  Give an example of another possible systematic error in this experiment.

(1)

.............................................................................................................................................

.............................................................................................................................................

(ii)  Another student suggests that to reduce the uncertainty in the value for the period, a data
logger connected to a light gate could be used to measure time.

Comment on the student's suggestion.

(3)

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  Determine a value for the stiffness of the spring.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Stiffness of spring = ...........................................................

 

(Total for question = 7 marks)

 

 

Q20.           

A student investigated the behaviour of a spring under tension. The spring was hung vertically
with a mass holder attached as shown.

In another experiment, the student displaced the mass vertically each time a mass was added to

www.quantumvisionacademy.com

Page 22 of 43



the spring. He used a stopwatch to determine the period of vertical oscillations of each mass.

The student used his data to plot a graph of T2 against m as shown.

When determining the period of oscillation for each mass, the student measured the time for 20
oscillations. He repeated this measurement to obtain a mean time for 20 oscillations.

Explain how the student's procedure contributed to the accuracy of the measurement.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 3 marks)

 

 

Q21.           

Light from a laser pointer was passed through a diffraction grating. The light was perpendicular
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to the diffraction grating as shown. A diffraction pattern was produced on a screen.

The distance between the first order maximum and the central maximum of the diffraction
pattern was x. The distance between the diffraction grating and the screen was D.

Distance x was measured to be 0.500 m with a metre rule. The wavelength of light λ1 from the
laser pointer was 650 nm.

The laser pointer was replaced with one that produced light of a different wavelength. The new
distance x was measured to be 0.400 m.

D = 1.45 m

Explain one modification to this method that would decrease the uncertainty in the calculated
value of λ2.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q22.           

Light from a laser pointer was passed through a diffraction grating. The light was perpendicular
to the diffraction grating as shown. A diffraction pattern was produced on a screen.
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The distance between the first order maximum and the central maximum of the diffraction
pattern was x. The distance between the diffraction grating and the screen was D.

In another experiment, the light from the laser pointer was not quite perpendicular to the screen.

Explain how this would change the diffraction pattern produced on the screen.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 3 marks)

 

 

Q23.           

The Beaufort scale is used to describe wind intensity. On this scale the average wind speed v
increases with the Beaufort scale value B.

The relationship between v and B is given by

v = kBp

where k and p are constants.

The table gives some values of v and corresponding values of B.
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(i)  Plot a graph of log v against log B on the grid.
Use the columns provided to show any processed data.

(5)

(ii)  Determine the values of p and k.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

p = ...........................................................

k = ...........................................................

 

(Total for question = 8 marks)

 

 

Q24.           

A physicist investigates how light intensity varies with distance from a light bulb. She sets up the
apparatus as shown.
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The relationship between R and d is given by

R = k d p

where k and p are constants.

Explain why a graph of ln R against ln d should give a straight line.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

Q25.           

A physicist investigates how light intensity varies with distance from a light bulb. She sets up the
apparatus as shown.

She measures R for different values of d and records the following results.
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(i)  Plot a graph of ln R against ln d. Use the columns provided to show any processed data.

(5)

(ii)  Determine the mathematical relationship between R and d.

(4)

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 9 marks)

Mark Scheme
 

Q1.           

 

 

Q2.           

 

 

Q3.           
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Q4.           
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Q5.           
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Q6.           

 

 

Q7.           
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Q8.           
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Q9.          

 

Q10.          

 

Q11.           

 

Q12.          

 

Q13.           
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Q14.           

 

 

Q15.           
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Q16.           

 

 

Q17.           
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Q18.           
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Q19.           
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Q20.           

 

 

Q21.           
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Q22.           

 

 

Q23.           
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Q24.           

 

Q25.           
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