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General comments

Students should pay attention to the number of options that need to be ticked when doing
multiple choice questions. They should make sure they cross out wrong options when they
change their minds, as marks cannot be awarded where there are multiple ticks instead of
one.

Many students demonstrated good maths skills, although there are always issues with
rearrangements. Formula triangles are not always helpful. Students who had correctly written
down an equation in a previous question and then tried to use a formula triangle often scored
no marks, because they don't understand how to use them. If they had substituted into the
equation from the equations sheet they would have scored the 1% mark.

Students had access to the equations sheet for this examination series. A minority of the
students however did not use them to find the appropriate equation.

Levels of demand
Questions are set at two levels of demand on this paper:

e Low demand questions are targeted at students working at grades 1-3.
e Standard demand questions are targeted at students working at grades 4-5.

A student’s final grade, however, is based on their attainment across the qualification, not just
on questions that may have been targeted at the level at which they are working.

01.1

Over 90 % of the students knew that a protractor is used to measure angles. The phonetic
spelling of protractor was allowed.

01.2

Almost 70% of the students scored all four marks for completing the graph. Despite a clear
instruction a significant number did not label the y-axis. A number of the students did not use
a ruler to draw the line of best fit.

01.3

Most of the students correctly identified the relationship between the angle of incidence and
the angle of reflection.

01.4

Half of the students knew which measurement was the amplitude of a wave. Most of the
others thought the vertical distance between a peak and a trough was the amplitude.

01.5

About 80 % of the students knew which line showed the wavelength of the wave. The most
common incorrect answer was the distance showing half the wavelength.
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01.6

Over 90 % of the students correctly calculated the wavelength. Those who did not achieve full
marks mainly did so by not choosing the correct unit for wavelength, with Pa being a popular
incorrect choice.

01.7

This was well answered, with most of the students scoring both marks. A few inverted the
equation and thus calculated the period incorrectly.

02.1

Most of the students correctly calculated the weight of coal.

02.2

Just over 90% of the students were able to use the work done equation correctly. Those that
did not get full marks tended to put an additional step into the calculation by dividing the
answer 68 000 000 by 4; the number of engines in total.

Occasionally a student would attempt to convert the number calculated into standard form.
Whilst not being penalised, this was not required.

02.3

Well answered by most students. As with part 02.2, occasionally a student would attempt to
convert the number calculated into standard form.

02.4

Nearly 90% of the students could identify that friction was a contact force.

02.5

Most of the students identified the correct distance-time graph for constant speed.

02.6

This was the 1% calculation that was more challenging for many students. A common error
was to use only one of the quoted velocities to calculate the acceleration rather than using the
difference between the velocities. However just over 80 % did score full marks, with 10 %
scoring zero or not attempting the question.

03.1

Approximately 60% of the students scored both marks. Often students did not know the
correct word for a natural satellite. However, many correctly identified ‘star’ for the second
word.

03.2
Most of the students knew that we are part of the Milky Way galaxy.

03.3
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Only about 40 % of the students knew that the Sun will eventually become a black dwarf. The
most popular wrong answer was that it would become a black hole.

03.4

Just fewer than 40 % of the students knew that a very distant galaxy moves faster than a
nearer galaxy.

03.5

About 70 % of the students knew that an increase in the wavelength of light from a distant
galaxy is called red-shift.

03.6

About 60 % of the students selected the correct word to describe the beginning of the
universe.

03.7

Almost 80 % of the students knew that the universe is expanding.

04.1

Just over 70 % of the students were able to make the connection between the mass of a
vehicle and how it would affect the maximum acceleration.

04.2

Over 90 % of the students scored full marks for calculating the resultant force using F = ma.
However, some of the students thought that the value of acceleration needed to be squared
and then multiplied by mass.

04.3

This level of response question proved too challenging for many. Only just over 1 % of the
students scored full marks. Most identified that the driving force would increase, but fewer
recognised that as this happened the air resistance would also increase, with many stating
that the air resistance would decrease as the cars speed increased.

04.4

Most of the students knew that the thinking distance is affected by the driver’s reaction time.

04.5
Just fewer than 70 % of the students were aware that the braking distance is the distance
travelled under the braking force.

04.6

Only just over 20 % of the students scored full marks for using the graph of distance against
speed to find the stopping distance. The correct distances were often identified from the
graph. However, these were then either subtracted from each other, divided or multiplied
rather than added.
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04.7

Nearly 80 % of the students identified factors that would increase the stopping distance of a
car. Despite two being emboldened twice in the question, some students only ticked one box.

05.1

The principal focus was correctly identified by just over 60 % of the students.

05.2

About 80 % of the students knew that the change in direction of light as it enters a lens is
called refraction.

05.3

Nearly 70 % the students recognised the shape of a convex lens.

05.4

Under a half of the students managed to correctly measure the object height and image
height. This may have been due to a lack of skill or a lack of equipment.

05.5

This was much more successfully answered than part 05.4 with nearly 90 % of the students
scoring both marks. These students used their values from part 05.4 to calculate
magnification.

05.6

Just fewer than 50 % of the students knew that magnification is a ratio, but almost the same
number thought it is a power.

05.7

This was a challenging question. Most of the students that did score a mark were awarded
only the first mark point. This was for explaining that white light is transmitted through
colourless glass. A lot of the students think of white light as an entity in itself rather than the
result of the colours of the visible light combined. Few used the word transmitted but rather
described it as passing through or goes through.

For the 2nd and 3rd mark points many of the students decided that white light was reflected
or refracted, reinforcing the misconception that white light is a single entity rather than being
made up of a combination of wavelengths. The idea that filters would absorb different
wavelengths of light seemed to be difficult for the students to express, with very few achieving
the third mark.

06.1

Only just over 30 % of the students could identify two magnetic materials from the list, with
about 60 % being able to identify one. Again, a number of students ticked just one box or
more than two boxes.
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06.2

Just over 70 % of the students correctly named the iron nails as induced magnets.

06.3

Just fewer than 40 % of the students knew the direction of the magnetic field.

06.4

Nearly 80 % of the students recognised the shape of the magnetic field around a current
carrying wire.

06.5

Very few of the students could give two changes that would increase the magnetic field
strength. ‘Increasing the current’ was a common correct response. Many of the students
answered ‘increasing the number of coils’ as such they were implying the wire was already
coiled and not answering the question asked, which was about the straight wire shown in
Figure 10.

07.1

Nearly 60 % of the students understood what is meant by the moment of a force. The most
common incorrect option was ‘The direction of the force.

07.2

The correct resultant moment was selected by just over 80 % of the students.

07.3

Students generally answered this well, identifying position 7 and on which side of the balance
the tag should be placed. Some indicated this on the diagram which was an accepted
alternative response, provided what was written did not contradict it.

07.4

Some students wrote the equation for the moment of a force in words and then in symbols.
This risks not gaining the mark if either is incorrect. Also, correct use of symbols should be
stressed, especially when they are given in the question. It was surprising that some of the
students scored zero or did not attempt to write down an equation despite having the
equations sheet.

07.5

Almost three quarters of the students were able to rearrange the equation and then calculate
the distance between the pivot and the tag on the balance.

08.1

Most of the students found this level of response question difficult to answer. Only just over

1 % gave a level 2 answer. Many of the students scored 2, 1 or 0 marks. Of those that scored a
mark the most common response was light travels faster than sound. Many also tried to
describe light and sound as transverse and longitudinal waves, with the majority getting this
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confused. Very few identified acceptable similarities. Common answers that did not gain
credit included light travels at the speed of light, sound travels at the speed of sound, light can
be seen and sound cannot be seen.

08.2

Just fewer than 80 % of the students choose the correct equation for calculating speed.

08.3

This question required students to rearrange the equation. About three quarters of the
students scored all three marks.

09.1

About 65 % of the students correctly stated the independent variable in this investigation.

09.2
Just over 40 % of the students scored both marks for identifying a risk of harm and a suitable

safety precaution to reduce the risk. Too few students connected a hazard, such as a falling
weight, becoming a risk of harm when it hit or hurt the student.

09.3

Students were expected to clearly describe two improvements to the arrangement shown
that would improve the accuracy of the results. Many had difficulty describing their ideas
clearly and answers were often too vague to gain credit.

09.4

Almost 40 % of the students scored this mark usually by explaining that the spring length was
not 0 cm rather than describing the relationship between spring length and force.

09.5

This was not successfully answered, with only about 2 % of the students scoring both marks
and a further 13 % scoring one mark. The 1 mark point was for stating or giving a clear
description of inelastic deformation. Of those who were awarded marks most of them
described how the spring had reached or passed its limit of proportionality.

09.6

Over 90 % of the students selected the correct equation.

09.7

Nearly 80 % of the students scored all three marks. Those that did not often rearranged the
equation incorrectly.

10.1

Only about 5% of the students correctly calculated the uncertainty correctly from either the
range or the mean.
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10.2

Just over 40 % of the students identified that a random error had caused the variation in this

investigation. A greater proportion of the students thought there was a systematic error but
this would not have accounted for the variation in the results.

10.3

This mark was awarded for a clear description of variation in the way the ball was dropped.
For example, through different heights, at different speeds, or a different delay each time.

Common answers giving reaction time or human error were too vague, to be awarded marks
unless qualified.

10.4

Just fewer than 30 % of the students scored all three marks. Many of the students took only
one value from the graph rather than a corresponding pair of values and so scored 0. Those

that used a pair of correct values often then used them the wrong way round when
calculating the gradient.
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Mark Ranges and Award of Grades

Grade boundaries and cumulative percentage grades are available on the Results
Statistics page of the AQA Website.
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