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Introduction

The topics covered by the WPH11 unit focus on candidate’s ability to understand and apply the
physics related to basic mechanics and to materials. This knowledge was tested using a range of
familiar and unfamiliar contexts.

Responses from students demonstrated a wide range of ability, both when dealing with the
application of mathematical approaches to solve physics problems, and when writing
descriptions and explanations.

Many aspects of the paper were well answered by a large proportion of candidates, but some
questions revealed some relatively common misunderstandings and misconceptions. A fairly
large number of candidates struggled to correctly apply the efficiency equation, where they had
to consider the physics of the situation in order to determine the correct total energy input to a
battery. And when interpreting a force-compression graph to determine a change in energy, it
was relatively common for candidates to multiply the change in force by the change in
compression, which was incorrect physics.

Many of the calculations were attempted well by many candidates, although when trigonometry
was involved, as in the Q19(b), this tended to cause problems for more candidates.

Descriptions and explanations from many candidates lacked detail, and often did not answer the
question that was being asked. The description of the changes in energy and momentum in
Q18(c), for example, was often done poorly, for example, and the explanation of energy
conservation in Q20(c) often described the forces acting rather than discussing energy.

The standard of written English did not, in most cases cause any difficulty to examiners.
Candidates were able to record their knowledge clearly, even if not in the best English.

Most candidates demonstrated a broad understanding of the meaning of most physics' terms
used in the paper, but there was sometimes a lack of detail in that understanding which meant
that candidates could not write definitions with full accuracy, and sometimes struggled to apply
terms appropriately in explanations.
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Question 11
This question was answered well by the majority of candidates.

For those who did not score all 3 marks, it was relatively common for the unit to be omitted, or a
wrong unit of kg to be given instead of N. There were also a number of candidates who only used
F=ma to calculate the mass of the boat, and did not then go on to calculate the weight.

11 A resultant force of 4800 N acts on a boat.
The acceleration of the boat is 0.31 ms™.

Calculate the weight of the boat.

R ema
oo = mleT)

y
Weight of boat = ... ‘ sxro }:7 e
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This answer scored 1 mark.
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| Examiner Tip

This candidate clearly substituted into F = ma and determined the mass of the boat. The
correct unit is given for mass, but only MP1 was scored because the candidate did not go on

to use W = mg to calculate the weight.
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Question 12(a)

Nearly 70% of students gained some credit for describing why the distance travelled and
displacement were different. It was relatively common for students to describe the displacement
as the shortest distance from the start to the end, which was not quite enough to gain credit. A
fair proportion of students gained credit for identifying that distance is a scalar quantity and
displacement is a vector.

12 A person rides a bicycle along the path shown.

end of path

Not to scale

start of path

(a) At the end of the path, the magnitude of the displacement from the start is less than
the distance travelled by the person. S

e

Describe why the displacement is less than the distance travelled by the person.
(2)

. Dlapmce'ﬁtn*;sles-s%n‘l‘ﬂtalmhnoeh«uﬂ\edbfm%ﬁ
Yo hos o elirtction. wieea-
lirechon. 0F0S P Shetdest . path. PSSTRY. o ke deken
e Y e S N <1 3
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There was only one path taken by the bicycle in this question, so stating that 'displacement
is the shortest path' was not enough to gain credit, and candidates needed to make it clear
that the displacement is measured in a straight line.
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Question 12(b)

The majority of candidates realised that a gradient of part of the graph would give an
acceleration, but only about half of all candidates scored all 3 marks on this question. Some
misread the scale on the y-axis, and used an incorrect initial velocity of 1.9 m s-1 instead of 1.8 m
s-1. Another common error was to use the maximum and minimum velocities from the graph.

While most students recognised that the steepest part of the graph would have the greatest
acceleration, some candidates calculated the acceleration during each section of the graph, and
then selected the greatest value as their final answer. This approach could lead to being awarded
full marks on the question

(b) The velocity-time graph for part of the bicycle ride is shown.

6
i 1
b+ -+ 4 j 1
x| i bt
4+ y ‘
Velocity / ms™ T
1 3‘_. T
ENSEEEV SR SNEAN NN ERNEN NENE
0 ‘ : -
0 4 10 16 20 30 40
Time/s

Determine the maximum acceleration of the person on the bicycle.

3)
............. Qs qradient = N
.......... Fon‘tstvlﬂs,ﬂmﬁmfﬁman}num
TR S
......... am,,{’_“_ v:‘ _{
Maximum acceleration = .......
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This candidate clearly laid out the working for this question, indicating which section of the
line they were considering on the graph, and then making it very clear how they arrived at
their final answer. But looking closely, it appears that their initial reading of velocity from the
graph may have been incorrect: it looks like they possibly went back to check their working,
and amended the value of speed from 1.9 m s -1 to 1.8 m s -1. Having corrected themself,
they scored full marks.

4\ ResultsPlus
\ Examiner Tip

It can be worth encouraging candidates to go back and check their work if they have time
left at the end of the exam.
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Question 13

This question was generally answered well, with nearly 80% of candidates gaining at least one
mark, and just over half gaining all three marks. The most likely reason for a student only scoring
two marks was because they did not compare their calculated value for d with the 3.0 m given in
the question.

13 In a game of basketball, points are sqored by throwing a ball so that it falls through
a hoop.

The rules state that the distance d between the hoop and the floor should be 3.0m.
A basketball player throws the ball so that it falls through the hoop, as shown.

o+
L T

s

ball A

The ball was thrown from a height of 1.7m above the floor.
The initial vertical component of the velocity of the ball was 5.1 ms™.

As the ball entered the hoop, the vertical component of the velocity of the ball
was 2.1ms”.

Deduce whether d was 3.0m.
vz an et rax(as)® 0 o L
....... S=x oem:oggtoant
: <991 s §
............................................................................................... BB
nz |.im
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The approach taken by this candidate was the most commonly seen, and matches the
approach on the mark scheme. It was possible for candidates to score full marks on this
question by taking a slightly different approach, for example by determining the initial
vertical speed of the ball needed if the hoop was 3.0 m above the ground, and comparing
this with the initial vertical speed of the ball given in the question.

10
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Question 14

The vast majority of candidates realised that they needed to calculate the change in gravitational
potential energy, the change in kinetic energy, or both of these quantities. However, it was far less
common for students to determine that the total energy input to the battery was the change in
kinetic energy minus the change in gravitational potential energy, so only about a quarter of all
students managed to gain full credit on this question.

14 The brakes in a car reduce the kinetic energy of the car. In an electric car, some of this
energy is transferred to the battery in the car.

An electric car of mass 1800kg moves at a speed of 14ms™ up a hill, as shown.

—
& 2 m

1800kg

[<

The driver applies the brakes to bring the car to a stop. During braking, the vertical
displacement of the car is 0.76 m and the energy stored in the battery increases by 45kJ.

Calculate the efficiency of using the brakes to charge the battery.

usehd eme@y auTput . ——lke . G2.9¢/,

o RO

LBPE s mga BOOXARL X 0-% ¢ @B B4zeog

Efficiency = ... 9294 ...
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Examiner Comments

Many candidates, as in this case, were able to demonstrate appropriate use of the kinetic
energy equation and the gravitational potential energy equation. However, when it came to
determining how to put their calculated values into the efficiency equation, many ran into
problems. This question was about the efficiency of charging the battery, so answers
needed to consider the useful output energy (the 45 kJ given in the question, which the
majority did use), and the total energy input to the battery. Because the car was going uphill,
the total energy input to the battery was less than the total initial kinetic energy of the car.

12
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Question 15(a)

Most candidates correctly determined appropriate values from the graph, although some made
power of ten errors when writing the compression value in metres instead of nanometres.

Those who determined the area under the graph tended to be more likely to arrive at the correct
answer than those who used the equation. Those using an equation based approach often
incorrectly substituted a change in force and a change in compression into the equation, where
they should have substituted into the equation twice and determined the difference in values of
energy calculated.

Some students took an alternative approach of using the graph to determine a value for k, and
then using this to calculate the increase in elastic strain energy. This approach could gain full
credit.

15 A builder uses bricks to build a wall.
As the wall gets taller, the force on a brick at the bottom of the wall increases.

A force-compression graph for this brick is shown.

250
200 o
150 -
Force /N . i
100 — = -
soFH A
R daaae 1 : i
0. d I . f
0 50 &0 150
Compression / nm

(a) Determine the increase in elastic strain energy in the brick as the force increases
from 85N to 140N,

(3)
......... oL (2 WA e (01 10N N A 2 A
Bl T X B AX X K
_________________________ < 5 x{aex107) - (eox10Mux (ya0-88d8
=9 x10°7 3
Increase in elastic strain energy = ... . :Q_ % Voo ..
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In this response, the candidate attempted to calculate the area under the graph, which was
a valid approach to take. However, they have only considered the triangular section of that
area between 85 N and 140 N. There was a tolerance allowed on the values of compression
read from the graph, so this candidate scored the first mark for taking two valid readings of
compression.

14
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Question 15(b)

Around half of all students scored this mark for defining elastic deformation.

For those who did not score the mark, many appeared to be defining the wrong term, with
answers indicating that students were describing the elastic limit, or plastic deformation or
another term from this area of the specification.

(b) The brick undergoes elastic deformation.

State what is meant by elastic deformation.
(D

. deforma¥on sudn Pt aplw hee  omprewme)d fove &
vomoed ;e Rody  verums o i srgval shape
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This candidate gave a correct definition, and was awarded the mark.

16
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Question 16(a)

Only about half of candidates gave an acceptable answer. Of those who did not gain a mark,
many stated that the diameter or radius of the ball-bearing should be measured, which they had
already been told. Another popular incorrect answer was to measure the drag force. Some
students described the conditions for Stokes' law to apply, which was insufficient.

16 A student used a falling-ball method to determine the viscosity of vegetable oil.
—
He measured the diameter of a ball-bearing.

He dropped the ball-bearing into a measuring cylfnder containing vegetable oil,
as shown.

A ball-bearing
20.0cm
vegetable oil F=Ccmurl
7

The ball-bearing reached terminal velocity. The student then measured the time taken
for the ball-bearing to fall 20.0cm.

(a) Give one other measurement needed to determine the viscosity of the oil.

(1)
Lmass oy bal  bearing —wihi®  gvea weghh
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This candidate not only described that the mass would need to be measured, but then
described that the mass should be used to determine the weight. Just giving the weight
would have been enough on its own for this question.
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Question 16(b)

Nearly 70% correctly calculated the viscosity of the oil.

(b) The diameter of the ball-bearing was 1.24 mm. The time taken to fall 20.0cm
was 1.3s. The student calculated a value of 5.6 x 10N for the viscous drag on the

ball-bearing.
Calculate the viscosity of the oil.

Ce xlo™s < 6T X {_Quﬂo""x 0.\5zr

[l AV 1.2 ‘-(H"‘ya.flh

Viscosity = ..

aﬂfﬁf Pas
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In this response the student has calculated the terminal velocity of the ball bearing, and
used the Stokes' law equation. However, they have used the diameter of the ball instead of
the radius, so have ended up with an answer double what it should be.

- | 4

! ResultsPlus
0\

Examiner Tip

On WPH11 papers, it is relatively common for questions to include data about the radius or
diameter of a sphere. Students should be encouraged to consider which value they have
been given, and make sure that they take this into account in their calculations.

20
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Question 16(c)

Many students were able to explain how the temperature of oil affects the time taken for a ball-
bearing to fall through a fixed distance, with around three-quarters of students scoring 2 or 3
marks. Those who only scored two marks tended to recognise how the viscosity of oil changes
with temperature, but did not mention how this would affect the speed of the ball-bearing.

(c) The student repeated the experiment. He used the same oil at a lower temperature.

Explain how using oil at a lower temperature affected the time taken for the
ball-bearing to fall 20.0cm.

(3)

civt  of AR g denctas®, A yseosihy  of dwe Lseid
oq e oAl
inutaws.  ANis  egolks Tn ulsus  dans  Rae weaamaT So e deaminay

& o e dempe

LMewedy  wovld e rower | Angelie A #oe  daren Acdne bat

Lhtarns b B 90 coem  woud  be Mo
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The majority of candidates correctly identified that the viscosity of oil increases as
temperature decreases, as in this case. This candidate went on to give a good explanation
which addressed all of the points needed.

Looking at the number of marks available can help guide students towards the level of detail
needed in their response to a question. A 3-mark explanation is likely to need candidates to

give 3 different points in their answer. Many students answering this question only gave two
points, often omitting any mention of how the viscosity would affect the speed of the ball.

22
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Question 17(a)

Just under half of candidates correctly determined which string was used, compared their value
with one in the table, and gave a valid conclusion. Roughly another third of candidates scored 3
of the 4 marks, with many of these just omitting a comparison of their calculated value with a
value from the table.

17 A violin is a musical instrument that has four strings, as shown.

(Source: © bob_sato_1973/Getty Images)

(a) A force-extension graph for a sample of one of the strings is shown below.

I
80 r ;
]
EEE N 11 11 - T-T1 __} 11
, o¥
T T
60 -+ 1
Force /N iSEEEisERaEEES HHH
40 4 ‘
TR T ___:z_f.__ T
11 1 ¢
AT e -
20 -+ - H-
HHA ] [ ._ "
Y ‘ 1
B s ahas dhocdiis B asas:
O-F— < A A
0 10 20 30
3 Extension / mm
——
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The table shows the stiffness for samples of three of the strings on the violin.
Each sample was the same original length as the sample used to obtain the graph.

String Stiffness/Nm™
X 1700
Y 2700
Z 6100

Doducc which string was used to obtam the foroe-extenslon graph.
' ' (4)

@k % ....... =2 1 wmw"m_ ......... ﬂNM ..........................................................
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This candidate took valid readings from the graph and used them to determine a value of k
within the accepted tolerance. However, they did not give a numerical comparison of their
calculated value with the value in the question, so did not score the final mark. A statement
that 2727 is closest to 2700 would have been enough in this case.

. ResultsPlus
<\

Examiner Tip

In 'deduce' type questions, a numerical comparison is often needed to score the final mark.
This can often be achieved using symbols such as <,>,=, or, or by describing the comparison
using words.

Int Advanced Level Physics WPH11 01
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Question 17(b)

Candidates often made a good attempt to calculate the Young Modulus, with about three
quarters being awarded 4 or 5 marks. Common mistakes included multiplying stress by strain,
rather than dividing stress by strain, and giving an incorrect unit such as N m-1 or not including a
unit in the final answer at all.

(b) The fourth string on the violin has an original length of 0.750m.

When the tension applied to the string is 36 N, the new length of the string
is 0.752m.

The radius of the string is 0.85 x 10°m.

Determine the Young modulus of the material used to make the string.

Young modulus = ..... go\(?(\:ﬂﬂ-. _____________

D
Jl
!-'
‘_,.J"’
| —

LB
<

z’j

e e e e e e e e e Mm%ﬂfmmm/m/ﬂ N N
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Examiner Comments

This correct answer clearly lays out all the working needed to arrive at the correct final value
for the Young modulus.

CT4\ ResultsPlus
\ Examiner Tip

Laying out the working for calculations in an orderly way can help candidates to work
through more complex calculations, and can help them to gain credit if they make an error
along the way.

Int Advanced Level Physics WPH11 01
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Question 18(a)

The majority of candidates were able to correctly calculate the mass of one sphere. Of those who
did not score full marks, many candidates used an incorrect formula to determine the volume of
a sphere, often either omitting the factor of 4/3 or squaring the radius rather than cubing it.

18 A ‘Newton’s cradle’ has five identical steel spheres, A, B, C, D and E. Each sphere |
hangs on string from a frame, as shown. -

string

(Source: © f9photos/Getty Images)
(a) Each sphere has a radius of 7.0 x 10”m.
Calculate the mass of one sphere.

density of steel = 7.8 x 10°kgm”
(3)

- f N

.............................. mpﬁ%blumcoﬂspmfzz%,r
L e 24383 (PR hgnt) 2 T
..zzﬂrA';pzqsleof,,

Mass of one sphere = 22%“;
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Forgetting to cube the radius when calculating the volume of a sphere meant that this
candidate only scored MP2 for use of the density equation.

ResultsPlus
<\

Examiner Tip

Having an idea of what a reasonable magnitude should be for an answer can help
candidates to recognise when they may have made an error. In this exam paper, a student is
about to pull one of these spheres to one side, so a mass of 229 kg should send up a
warning signal to candidates that something is amiss.

Int Advanced Level Physics WPH11 01
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Question 18(b)

This question proved to be challenging, with many candidates' using incorrect trigonometry to
determine the relevant component of the resultant force. If a candidate used an incorrect value
for the mass of the sphere that they had calculated in Q18a, they could still score full marks here,
because the mass cancels out of the equations so the acceleration is independent of the mass.
Some realised this and did not include the mass of the ball in their calculations at all, an approach
which also used correct physics and could lead to full marks.

(b) A student pulls sphere A, so the string is at an angle of 38° to the vertical, as shown.
The student then releases sphere A.

|
dircctioﬁ of acceleration

Determine the initial acceleration ocfghere A when released.

9 2B I3
T 073 YY]/S

2)
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Many candidates recognised that trigonometry would be needed in their answer to this
guestion. However, in many cases, as demonstrated here, they weren't quite sure which
trigonometry identity to use. The answer given here is less than the value of g so does not
seem unreasonable. The candidate has drawn vector arrows on the diagram to help them,
which can be really helpful, but the '38°' they have labelled next to the sphere should have
been (90°-38°), which would have led to the correct answer.

74\ ResultsPlus
\ Examiner Tip

Adding to diagrams, or drawing a sketch, can often help candidates to formulate their
answers to calculations or to explanations.

Int Advanced Level Physics WPH11 01
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Question 18(c)

Many candidates struggled to express their thoughts in a logical sequence, and used vague terms
to describe the changes to energy and momentum. It was relatively common for answers to only
partially address the question, and, for example, attempt to describe the changes to energy but
make little or no attempt to describe changes to momentum.

A common misconception was to assert that it is a closed system and so the momentum does
not change at all. Many answers gave an incomplete description of the law of conservation of
momentum, stating that momentum (immediately) before the collision is the same as the
momentum (immediately) after the collision but failing to refer to the total momentum.

Very few answers gained all 6 marks, and only about a quarter managed to score more than 2
marks. Most candidates identified that the gravitational potential energy of sphere A would
initially decrease and the kinetic energy of sphere A would initially increase, and a fair proportion
recognised that the total energy before the collision was the same as after the collision.

32 Int Advanced Level Physics WPH11 01



*(c) Diagram 1 shows the position of the spheres when sphere A is released.
After being released, sphere A collides with sphere B and comes to rest.
Spheres B, C and D remain at rest. Sphere E moves away from sphere D.

Diagram 2 shows the position of the spheres when sphere E reaches the
highest point.

Diagram 1 Diagram 2

B CDE ABCD

Describe the changes in energy and momentum of spheres A and E, from the time
sphere A is released until sphere E reaches its highest point.

Ignore the effects of air resistance.

Wea fflw Aic reboed 5 aetn
.,..D%Qr/&'oa:ﬂ'_ i L‘f TT5. ax mum € é[o mj No hetic. . 0’?}
Nl wfﬂs A :Lnrf.s s W(t? " Nuw)« +1«F;<. P
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This response described the initial changes to gravitational potential energy, kinetic energy
and momentum of sphere A, covering IC1 and IC2 in the mark scheme. The candidate went
on to describe the transfer of energy from A to E during the collision, and gave a description
of the conservation of energy so also covered IC4 and IC6. Overall, the response gives a
good description of the energy changes, but lacks some details on the changes to
momentum that occurred.
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Question 19(a)

Only about a half of candidates were able to express the principle of moments accurately, with
some candidates giving answers that described momentum, and many candidates giving an
incomplete statement that the clockwise moment is equal to the anticlockwise moment. There
needed to be some indication that the total moment needed to be considered, without which the
mark was not gained.

19 A student stores her bicycle on a rack.

The bicycle rests on a rail that can rotate about a pivot.
To take the bicycle off the rack, the student uses a handle to lower one end of the rail to
the ground.

A piston applies a force to the rail as the rail is lowered to the ground.

The diagrams show the bicycle on the rack before and after the rail has been lowered to
the ground.

bicycle

handle

(a) When the rail is in equilibrium, the principle of moments applies.

State what is meant by the principle of moments.

(1)
wnThe clock wise moment IS egual to the antt clock. .. .

S MOMeE N T .
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In this answer, the candidate has missed the crucial point that the total momentum in each
direction is what should be considered.

v ResultsPlus
<

Examiner Tip

Learning the correct definitions of physics terms, with all of the detail, can help candidates
score marks when asked for definitions, but also helps them to clearly understand what is
happening in more complex situations and help enable them to gain higher marks in
descriptions and explanations.

36
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Question 19(b)

In Q19(b)(i), it was pleasing to see so many candidates correctly calculating the correct minimum
force needed. The best answers often managed to accomplish this in just a couple of lines, clearly
showing their working. Weaker answers only recognised that there needed to be a trigonometry
identity used when determining the moment of one of the forces, typically the moment of force F
about the pivot. Some candidates used incorrect trigonometry in their answers or did not use
trigonometry at all.

Candidates struggled far more with Q19(b)(ii), with few answers given that gave a logically
ordered and coherent argument. Many responses did not give sufficient descriptions of the
perpendicular distance from the line of action of a force to the pivot, often merely referring to the
distance of a force from the pivot, for example. Some answers referred to the vertical component
and horizontal component of the force, rather than the components parallel to or perpendicular
to the rail.
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(b) After taking the bicycle off the rack, the student lifts the rail back to its
original position,

(i) The uniform rail has a length of 1.40m and a weight of 95N.

The student applies a force F to the handle, perpendicular to the rail. The piston
applies a force of 160N to the rail.

The diagram shows these forces acting on the rail.

pivot

Not to scale

Determine the minimum value of F needed to lift the end of the rail off
the ground.
(5)

ih
-
L
2

1
o
~
| ¥

Minimum value of F = Azi---zN
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(ii) The student could have lifted the rail by applying a vertical upwards force to
the handle.

The force needed to lift the rail is different when the force is vertical compared
with when the force is perpendicular to the rail.

Explain how the minimum vertical force needed is different.

You do not need to include any further calculations.
(&)

The. position..__of . the.._force.applying.. on. the. ruil_ s diffemt
L the. forre. i the  moment . principle s leufet do. the.. .

B

..................................................................................................................................................................................................................................................
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\'/ / ResultsPlus
/'--.'. Examiner Comments

Full marks could be scored with just a couple of lines of working for Q19(b)(i), as in this case.
However, Q19(b)(ii) proved to me far more challenging to candidates. In this example, as in
many others seen, candidates struggled to know where to begin with their explanations, and
often did not refer to components of force, or to the perpendicular distances from the lines
of action of the forces to the pivot.
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Question 20(a)

Nearly 80% of candidates gained some credit on this question, with slightly more than a third of
all candidates gaining full marks.

Of those who gained some credit but did not score full marks, many did not give a unit for a
calculated value of acceleration, and many did not attempt to determine a proportion of g.
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Question 20(b)

Only about 10% of candidates gained both marks on this question, with just under half scoring no
marks at all. Many answers divided their line into two straight sections, often gaining the second
mark for realising that the velocity became constant. There was judgement required to determine
at exactly which point the skydiver reached terminal velocity, but so long as the line became
parallel to the time axis at some point before 12 seconds, the second marking point was
awarded.
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(b) The displacement-time graph for the skydiver between jumping from the aeroplane

Time /s

15 20 25

Sketch the velocity&ime graph, on the axes below, for the skydiver between jumping

and opening his parachute is shown.
0 5 10
0 T

~200 :
—400

Vertical

displacement
/m
-600
-800
~1000 -
from the aeroplane and opening his parachute.

A
Vertical

(2)

velocity

15 20 25
Time /s
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N { ResultsPlus
/'--.. Examiner Comments

This scored 1 mark.

Pt
# 1
-

%“':: \ ResultsPlus
<

| Examiner Tip

This candidate scored MP2 for recognising that the vertical velocity was constant after 12
seconds, even though their velocity was upwards and the variation in velocity shown from 0

to about 7 seconds showed the wrong shape of curve.
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Question 20(c)

About 60% of candidates gained at least one mark on this question, but many responses ended
up describing or explaining how the forces on the skydiver varied, rather than explaining how
conservation of energy applied. Some candidates just stated the law of conservation of energy,
without applying this to the skydiver. Some candidates stated that air resistance was negligible.
Marking point 1 was the most often seen point made, with a fair proportion of candidates
starting off their explanation with a statement that gravitational potential energy is transferred to
kinetic energy but often getting no further with the explanation.

(c) After jumping from the aeroplane, the skydiver accelerated and then reached a
terminal velocity before opening his parachute.

Explain how energy conservation applies to the skydiver before opening
his parachute.
(4)

Energuy . Onservation IS inat no.eneign is. beindy 1oSk: .
Betore opening the  pasathure, tne.  SWyaivel nos Wnenic.
energu. His eueiaint 1S €guan  witn  aif resisiante so ne
fovas 0F O constont  velodty , So. tne.  Yesolrany force
15 zere.The  suuadivel o4s0 loses granirariondd potentiot
NI 5\ﬂC€hetobeShuan’r5°The(JpE105*15-

egu to tne KE Qqained so rnaX el ase  rne

e since none

Lsame, and- | yne.  enefau SHous mMe  som
i dissipaded.  fo rne sorouNNnag
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/'--.t Examiner Comments

As was typical of many responses, this candidate gave much of the answer over to
describing the forces and resultant force on the skydiver. The only creditworthy point made
in this answer is the idea that initially gravitational potential energy decreased and kinetic
energy increased.

46

Int Advanced Level Physics WPH11 01



Question 20(d)

When giving an explanation for changes in acceleration, there needs to be a reference to
resultant force, which was missing from many responses. A fair proportion of candidates gave an
answer which described the initial acceleration of the skydiver before the parachute was opened,
which could score marking points 4 and 5, but could not score the first three marking points.
Some answers described a change in upthrust rather than a change in air resistance, which often
led to no marks being awarded. Only about a fifth of candidates scored 3 marks or more.

(d) The skydiver opened his parachute and his speed changed. After a time, he reached
a terminal velocity.

Explain how the forces on the skydiver caused his acceleration to vary after his
parachute opened.
&)
LoTR verahd RR YNGRy A Dths douvmwards, and
CONC EHBIR L 0aAs  6400msT e 9Ky Sty Gongsiae

uqu&xd%ﬁ

AL ws‘f ‘. w RGN e neg\- .mn.l..g.,.._..!f!..f.n_m ......................
ﬁf_\{ 50 down wlrd o opesgOW  pov (R, S v

___________ 3 st att\efaMS  pg yyme BT TS PR 2 B A S sianre

1W‘f-ﬁ$€$&“¢’\\4ﬁu\mn”?ﬂﬁlﬂ“d‘?(“ﬂa?e,

R e agelecataon  datel yte octtlevdon i 4
ad  no we%uk‘sm'f FoceQ acks  op kW sngdm'fhs

hal ~digaty
P \J\‘\”’ W sr\‘)k\rﬂ 6 o term (Total for Question 20 = 15 marks)
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/'--.t Examiner Comments

This candidate did not answer the question asked, describing how the forces on the skydiver
caused acceleration before the parachute was opened instead of afterwards. They did score
one mark for the resultant force eventually reaching zero and acceleration being zero when
this occurred.

< ResultsPlus
<

Examiner Tip

Candidates should read questions carefully to ensure they are answering the question that
is actually asked, rather than answering a different question.
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Paper Summary

Based on the answers given in this paper, candidates would benefit from:

+ Learning definitions for physics terms and quantities to ensure they receive appropriate
credit for the concepts they understand.

* Practising applying physics principles to a range of different contexts to build both confidence
and problem-solving ability.

+ Carefully reading and re-reading both questions and their answers to minimise the risk of
misunderstandings or inconsistencies.

* Being reminded to always give an appropriate unit with calculated answers, as this is
essential for full credit.

+ Always comparing calculated values with relevant data provided in the question to support a
valid and well-reasoned conclusion when answering 'deduce’ type questions.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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