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Q1.           

A student is investigating the properties of steel. He has fifty steel discs available.

Each disc has a diameter d ≈ 1.3 cm and a thickness t ≈ 2 mm.

State a suitable measuring instrument that could be used with a single disc to measure t.

(1)

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

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

 

(Total for question = 1 mark)

 

 

Q2.           

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.

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.

Describe the procedure she should follow to determine an accurate value for the external
diameter of the tube.
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(3)

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

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

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

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

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

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

 

(Total for question = 3 marks)

 

 

Q3.           

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.

This experiment could have been attempted using a stopwatch to measure the time as the ping
pong ball fell.

Explain an advantage of using a phone camera rather than a stopwatch.

(2)

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

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

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

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

 

(Total for question = 2 marks)

 

 

Q4.           
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The apparatus shown can be used to determine a value for the specific latent heat of
vaporisation of water.

State how the apparatus could be modified to minimise the effect of a significant source of error.

(1)

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

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

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

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

 

(Total for question = 1 mark)

 

 

Q5.           

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-Müller (GM) tube a short
distance d away. He connected the GM tube to a counter as shown.

The student recorded the count for 2 minutes.
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His teacher turned the GM tube through 90° so that the side of the tube faced the source as
shown below.

(i)  Explain why this arrangement could lead to more accurate data.

(2)

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

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

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

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

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

(ii)  Explain another modification to the experimental method which would improve the accuracy
of the data.

(2)

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

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

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

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

 

(Total for question = 4 marks)

 

 

Q6.           

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.
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She connected the heater into a circuit and took measurements of the potential difference V and
the current I for the heater.

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.

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.

The student's conclusion was

V = 20.5 V

I = 10.5 A

Explain how this method might be modified to improve the accuracy of the student's conclusion.

(2)

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

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

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

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

 

(Total for question = 2 marks)

 

 

Q7.           

A student investigated the rate at which a hot liquid transfers thermal energy to the
surroundings. He placed hot water in a Pyrex beaker and measured the temperature of the water
using a liquid-in-glass thermometer.

He obtained the following data for the temperature θ of the water at times t. He measured t
using a stopwatch.

temperature of surroundings = 23 °C

Theory suggests that a liquid transfers internal energy to the surroundings at a rate proportional
to the temperature difference Δθ between the liquid and the surroundings.

This leads to the expression

Δθ = Δθ0e−bt

where b is a constant and Δθ0 is the initial temperature difference.

The student suggested that the experiment would have been more accurate if a temperature
sensor and data logger had been used to collect the data.

Assess the validity of the student's suggestion.

(4)

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

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

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

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

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

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

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

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

 

(Total for question = 4 marks)

 

 

Q8.           

A trolley is attached to the ends of two springs as shown. When displaced from its equilibrium
position, the trolley moves with simple harmonic motion.

Another student suggests that a more accurate value for T could be obtained by using a position
sensor and data logger.

Comment on this suggestion.

(1)

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

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

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

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

 

(Total for question = 1 mark)
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Q9.           

A trolley is attached to the ends of two springs as shown. When displaced from its equilibrium
position, the trolley moves with simple harmonic motion.

A student has a stopwatch and metre rule available.

(i)  Explain the procedure that the student should follow to make an accurate determination of
the time period T of the trolley.

(6)

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

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

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

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

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

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

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

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

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

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

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

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

(ii)  Describe how the student should use her value of T to determine the maximum speed of the
trolley.

(3)

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

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

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

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

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

 

(Total for question = 9 marks)

 

 

Q10.          On 1st November 2006, the former Russian spy Alexander Litvinenko fell ill. Twenty
one days later he died from the radiation effects of polonium-210. Experts suggest that as little
as 0.89 μg of polonium-210 would be enough to kill, although Mr Litvinenko's death was linked to
a much larger dose of the radioactive isotope. Traces of the isotope were later found in
washrooms at five locations around London visited by the Russian.

Polonium-210 has a half life of 138 days.

(a)  (i)  In a 0.89 μg sample of polonium-210 there are 2.54 × 1015 atoms of polonium. Show that
the decay constant for polonium-210 is about 6 × 10−8 s−1, and hence calculate the activity of a
sample of this size.

(4)

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

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

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

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

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

Activity = ...........................................................

(ii)  Calculate the fraction of polonium-210 nuclei that have decayed after a time of 21 days.

(3)

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

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

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

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

Fraction decayed = ...........................................................
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(b)  Polonium-210 emits alpha particles. Explain why polonium-210 is virtually harmless unless it
is taken into the body.

(2)

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

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

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

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

(c)  (i)  Complete the equation below for the decay of polonium.

(2)

(ii)  State why the Pb nuclei would recoil from the alpha particles emitted during the decay.

(1)

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

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

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

(d)  Radioactive decay is said to occur spontaneously and randomly. Explain what is meant by
spontaneous and random in this context.

(2)

Spontaneous

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

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

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

Random

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

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

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

(e)  Suggest why traces of the isotope were found in locations visited by the Russian.

(2)

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

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

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

(Total for Question = 16 marks)

 

Q11.           

Positron emission tomography (PET) is a nuclear medicine imaging technique. Pairs of gamma
rays, produced when positrons from a radioisotope annihilate with electrons, are detected to
form the image.

Radioisotopes used in PET scanning are typically isotopes with short half-lives such as carbon-11.
Carbon-11 has a half-life of 1220 s and decays by positron emission to stable boron-11. Positrons
are the antiparticles to electrons.

(a)  Explain what is meant by a radioactive atom.

(2)

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

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

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

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

(b)   Complete the equation for the decay of carbon-11.

(2)

(c)  Calculate the energy in joules released in a positron decay of carbon-11.

(3)

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

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

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

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

Energy = ........................................................... J

(d)  Explain why carbon-11 is a relatively safe radioisotope to use within the body.

(2)

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

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

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

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

(e)  A patient was injected intravenously with a radioactive compound containing carbon-11 with
an activity of 1.58 × 106 Bq.

The sample was prepared 3600 s before it was administered to the patient.

Calculate the activity of the sample when it was prepared.

(4)

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

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

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

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

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

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

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

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

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

Activity of the sample = ...........................................................

(Total for Question = 13 marks)

 

Q12.           
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A student connected the output from a source of alternating potential difference (p.d.) to a
series resistor combination.

She connected an oscilloscope across the 150 Ω resistor as shown.

The trace obtained on the oscilloscope is shown below.

(i)  Determine the peak p.d. across the 150 Ω resistor.

y-sensitivity of oscilloscope = 2.0 V per division

(2)

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

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

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

Peak p.d. across 150 Ω resistor = ...........................................................

(ii)  Calculate the root mean square (r.m.s.) value of the current in the circuit.

(3)

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

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

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

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

.............................................................................................................................................
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r.m.s. value of current = ...........................................................

(iii)  Calculate the power dissipated in the circuit.

(3)

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

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

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

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

Power dissipated in circuit = ...........................................................

 

(Total for question = 8 marks)

 

 

Q13.           

Infrared cameras are used to create images that show the infrared radiation emitted by objects.

The photographs show the same scene taken first with an ordinary camera and then with an
infrared camera.

Deduce whether the objects shown in the photographs would be expected to have peak
emissions at infrared wavelengths. Your answer should include a calculation.

(4)

longest wavelength of visible red light ≈ 700 nm

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

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

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

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

 

(Total for question = 4 marks)

 

 

Q14.           

A student carried out an experiment with a pendulum hung from a fixed support. The fixed
support was a distance h above floor level as shown.

As the student was unable to measure the length of the pendulum directly, she measured the
distance d from the bob to the floor.

To determine the period T of the pendulum, the student used the following method:

 release the bob from its highest position and start a stopwatch
 stop the stopwatch when the bob reaches the same position again.

 

Criticise the student's method for measuring the period.

(2)

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

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

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

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

 

(Total for question = 2 marks)

 

 

Q15.           

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.

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

(2)

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

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

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

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

L = ...........................................................

(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.

(2)

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

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

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

(4)

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

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

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

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

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

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

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

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

 

(Total for question = 8 marks)
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Q16.           

A set of tuning forks is used to find a value for the speed of sound in air.
A tuning fork is struck and then held near to the end of an air column formed by a moveable
tube. The moveable tube is used to adjust the length, L, of the air column until a standing wave
is set up in the tube and the loudest sound is heard. The experiment is repeated for a number of
different tuning forks.

The following results are obtained by a student.

Student A says "These results show that the speed of sound increases as the frequency of the
sound increases".

Student B says "The speed of sound should be the same for each frequency".

By estimating the uncertainties in these results, conclude which of these statements is valid.

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

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

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

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

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

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

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

.............................................................................................................................................
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(Total for question = 4 marks)

 

Q17.           

A method to determine the wavelength of light using a converging lens was first proposed by Sir
Isaac Newton.

A converging lens is placed on a plane glass plate. The lens is illuminated from above with a
parallel beam of monochromatic light, as shown.

Some of the light is reflected from the upper surface of the lower glass plate and some from the
lower surface of the lens. Interference between these two reflected waves produces circular
fringes. The pattern is viewed through a microscope.

The table below shows the readings from which the diameter of the first dark circle was
calculated.

(i)  Use these readings to estimate the percentage uncertainty in the diameter due to the
resolution of the instrument.

(2)

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

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

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

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

Percentage uncertainty = ...........................................................

(ii)  State why the actual percentage uncertainty would have been greater than the value
calculated in (i).
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(1)

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

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

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

 

(Total for question = 3 marks)

 

 

Q18.           

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.

(i)  State the uncertainty in each of these readings.

(1)

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

(ii)  Calculate the percentage uncertainty in the student's value of h.

(2)
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.............................................................................................................................................

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

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

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

Percentage uncertainty in h = ...........................................................

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

 The table shows the student's final data.

 Criticise the student's recording of the data.

(2)

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

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

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

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

 

(Total for question = 5 marks)

 

 

Q19.           

A student is investigating the properties of steel. He has fifty steel discs available.
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Each disc has a diameter d ≈ 1.3 cm and a thickness t ≈ 2 mm.

A balance which can measure mass with a resolution of 0.2 g is available.

Determine the minimum number of discs that should be placed on the balance together if the
percentage uncertainty in the measurement of the mass is to be less than 0.5%.

(4)

density of steel = 7900 kg m−3

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

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

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

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

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

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

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

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

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

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

Minimum number of discs = ...........................................................

 

(Total for question = 4 marks)

 

 

Q20.           

A student is investigating the properties of steel. He has fifty steel discs available.

Each disc has a diameter d ≈ 1.3 cm and a thickness t ≈ 2 mm.
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The measured uncertainty in d is ±0.1 mm and the measured uncertainty for t is ±0.05 mm.

Determine the percentage uncertainty in the calculated volume of the disc.

(3)

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

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

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

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

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

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

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

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

Percentage uncertainty in volume = ...........................................................

 

(Total for question = 3 marks)

 

 

Q21.           

A student was investigating the forces involved in circular motion.

He placed a small coin on a horizontal turntable as shown. The turntable was connected to a
driver unit so that it could be rotated at a constant rate.

The student switched on the driver unit and increased the rate of rotation until the coin slid off
the turntable. He read the angular velocity ω of the turntable from a digital display on the driver
unit. He then replaced the coin in the original position on the turntable and repeated the
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procedure.

His results are shown.

(i)  The student used the results to calculate a mean value of ω.

State the purpose of calculating a mean.

(1)

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

(ii)  Calculate the percentage uncertainty in the mean value of ω.

(3)

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

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

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

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

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

Percentage uncertainty = ...........................................................

(iii)  The student used ω and r to calculate the centripetal acceleration of the coin at the instant
it started to slide.

Calculate the percentage uncertainty in this centripetal acceleration.

(3)

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

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

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

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

Percentage uncertainty = ...........................................................

 

(Total for question = 7 marks)
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Q22.           

The Planck constant can be determined in a school laboratory using light emitting diodes (LEDs).

An LED emits light when the potential difference (p.d.) across it is large enough to transfer
sufficient energy to an electron to result in the emission of a photon.
The electron must have energy greater than or equal to the photon energy.

The minimum p.d. required to produce light from LEDs emitting different frequencies was
measured by increasing the p.d. from zero until light was first seen.

The graph shows the results.

There are two problems with using LEDs to determine the Planck constant:

 when the p.d. is increased and the LED first emits light it is difficult to see
 the LEDs do not emit a single frequency but also light of frequencies slightly above and
below the recorded frequency.

 

Discuss the extent to which these problems are consistent with obtaining a result from this
graph for the Planck constant which is higher than the accepted value.

(3)

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

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

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

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

www.quantumvisionacademy.com

Page 26 of 58



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

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

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

 

(Total for question = 3 marks)

 

 

Q23.           

A student investigated the rate at which a hot liquid transfers thermal energy to the
surroundings. He placed hot water in a Pyrex beaker and measured the temperature of the water
using a liquid-in-glass thermometer.

He obtained the following data for the temperature θ of the water at times t. He measured t
using a stopwatch.

temperature of surroundings = 23 °C

Theory suggests that a liquid transfers internal energy to the surroundings at a rate proportional
to the temperature difference Δθ between the liquid and the surroundings.

This leads to the expression

Δθ = Δθ0e−bt

where b is a constant and Δθ0 is the initial temperature difference.

(i)  Plot a graph of ln Δθ against t on the grid below.

Use the columns provided in the table to show any processed data.

(5)

www.quantumvisionacademy.com

Page 27 of 58



(ii)  Determine the value of b.

(3)

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

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

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

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

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

b = ...........................................................

 

(Total for question = 8 marks)

 

 

Q24.           

The photograph shows the containers of two radioactive sources kept in a school.

The school is required to make a safety inspection of the sources every year.

(i)  Explain how the sources can be tested to ensure that each source is in the correct container.

(4)

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

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

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

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

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

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

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

(ii)  Explain a safety precaution that must be applied during this procedure.

(2)

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

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

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

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

 

 

Q25.           

A metre rule clamped at one end is an example of a cantilever. The diagram shows an
arrangement of a cantilever where a mass M is attached to the end of a metre rule and the rule
clamped with a free length L.

When M is displaced, the period of oscillation T of the cantilever is related to L and the
Young modulus E of the material of the metre rule by the following equation:

where K is a constant.

A student uses this arrangement to compare the Young modulus values for two metre rules.
The metre rules have identical dimensions, but are made from different types of wood.

(a)  One of the metre rules is set into oscillation, and the time for 20 oscillations is measured
with an electronic stopwatch. This is repeated twice with the same metre rule. The same
procedure is carried out for the second metre rule, using an identical mass and free length.

(i)  Explain why a pointer placed at the equilibrium position of the end of the metre rule would
help the student to obtain repeatable data.
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(2)

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

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

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

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

(ii)  The student collects the following data.

Use this data to calculate a value for the ratio E2/E1 of the Young modulus values of the two
metre rules.

(3)

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

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

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

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

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

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

E2/E1 = ...........................................................

(b)  The student intends to use a graphical method to determine a value for the Young modulus
of one of the metre rules. She decides that she will vary the free length L and measure the time
period for each length.

(i)  State what variables she should plot.

(1)

y-axis

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

x-axis

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

(ii)  Explain how the student can use her graph to determine the Young modulus of the rule.
You may assume that she has been provided with the value of K.
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(2)

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

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

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

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

(c)  Explain what the student could do to reduce the uncertainty in her measurement of the time
period.

(2)

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

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

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

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

 

(Total for question = 10 marks)

 

 

Q26.           

A Hertzsprung-Russell (HR) diagram shows how the luminosity L depends on the surface
temperature T for a group of stars.

The HR diagram below is for a young star cluster.

The HR diagram shows an approximately linear relationship for stars in this cluster.

(i)  It is suggested that the relationship between luminosity L and surface temperature T is of the
form

L = kTn
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where k and n are constants.

Explain why a graph of log L against log T would give a straight line.

(2)

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

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

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

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

(ii)  The table shows data for stars in this cluster.

Plot a graph of log L against log T on the grid below. Use the columns provided to show any
processed data.

(5)

(iii)  Determine a value for n.

(2)

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

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

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

n = ...........................................................
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(Total for question = 9 marks)

 

 

Q27.           

A converging lens has a focal length of less than 20 cm. The lens can be used to produce real
images of an illuminated object. You are required to investigate how the image distance from
the lens depends upon the object distance from the lens. Your method should lead to a graphical
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method to determine the focal length of the lens.

(a)  Describe how you would obtain the data.

(4)

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

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

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

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

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

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

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

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

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

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

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

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

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

(b)  Explain how you would use your results to determine a value for the focal length of the lens.

(3)

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

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

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

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

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

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

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

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

 

(Total for question = 7 marks)
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Q28.           

A student is carrying out an experiment to determine a value for the acceleration due to gravity 
g. He drops a ball from various heights, which he measured with a metre rule.
The ball has a built in timer which starts when the ball is released and stops when the ball hits
the ground.

The student starts by releasing the ball from a height of 1.00 m and measures the time taken for
the ball to fall. He repeats this twice.

(a)  Use the student's data to calculate a value for g.

(3)

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

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

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

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

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

g = ...........................................................

(b)  Estimate the percentage uncertainty in your value for g.

(3)

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

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

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

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

Percentage uncertainty = ...........................................................

(c)  The student then measured the time interval for the ball to fall from a 3.00 m height.
Explain how this would improve the value obtained for g.

(2)

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

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

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

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

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

 

(Total for question = 8 marks)

 

 

Q29.           

Smartphones have built-in cameras. A lens on one side of the smartphone is used to form an
image on sensors on the opposite side.

A smartphone camera is able to form clear images of objects at distances from the camera
between 4.5 cm and infinity.

(a)  Sketch a ray diagram to show the formation of a real image for an object close to the phone.

The diagram is not expected to be to scale.

(4)
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(b)  Estimate the thickness of a smartphone and use this value to determine the power of a lens
that could be used to form a clear image for an object that is 4.5 cm away from the lens.

(3)

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

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

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

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

Power = ...........................................................

 

(Total for question = 7 marks)

 

 

Q30.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box and then mark your new answer
with a cross .

Which of the following lenses would produce a real image of an object placed 15 cm away from
the lens?
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   A    converging, focal length = 10 cm

   B    converging, focal length = 20 cm

   C    diverging, focal length = 10 cm

   D    diverging, focal length = 20 cm

 

(Total for question = 1 mark)

 

Mark Scheme
 

Q1.           

 

 

Q2.           

 

 

Q3.           
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Q4.           

 

 

Q5.           
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Q6.           

 

 

Q7.           
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Q8.           

 

 

Q9.           
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Q10.          
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Q11.          

 

Q12.           
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Q13.           

 

 

Q14.           
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Q15.           
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Q16.           

 

Q17.           
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Q18.           

 

 

Q19.           

 

 

Q20.           
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Q21.           

 

 

Q22.           
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Q23.           
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Q24.           
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Q25.           
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Q26.           

 

 

Q27.           

www.quantumvisionacademy.com

Page 55 of 58



 

 

Q28.           
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Q29.           
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Q30.           
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