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Introduction

This paper enabled candidates of all abilities to apply their knowledge to a variety of styles
of examination questions. The knowledge of candidates, with respect to starting the course
did show good progression from GCSE to the end of the AS stage. The candidates’ ability to
apply their knowledge successfully to contexts given was of a good standard but often they
did not score as highly as would be expected, especially for the higher ability candidates
when the contexts were more challenging. This was very evident in questions 14(c), 17(c)
and 18(b)(vi).

Calculations were answered well across the ability ranges. There was a good use of units
and formulae that were given to the candidates and were manipulated and used well. Across
all ability ranges, there was a great improvement in the correct use of direction with vector
quantities.

Weaker candidates often misread values from graphs as well as apply the wrong method
once the data was obtained. This was seen with questions 14(b) and 18(b(iv) and it would
be an idea to go through, as part of a revision task, all the typical graphs that a candidate
would have seen during the teaching of the unit and practice methods required for obtaining
physical quantities using the gradient or area. One other point that was common across
most ability ranges was the application of F= ma and F= 6nrnv. The majority of candidates
can select and use the correct formula but only a few seemed to be able to understand that
when more than one force is involved, a resultant force is required. This was evident in
questions 17(b)(ii) and 18(b)(ii) where the candidates were required to identify that there is
a resultant force, calculate it’s value and then use the formulae.

In section B the first few questions required candidates to apply their knowledge and
definitions of physical quantities and properties to a given context. Whilst most candidates
were able to quote definitions and laws, and score some marks, candidates across all ability
ranges found it difficult to apply the piece of Physics that had been quoted. This was true for
questions 11 to 14(a)

Section A
Multiple choice Subject Percentage of Most common
question candidates who incorrect
answered correctly response
1 Base units 82 C
2 Velocity-time graphs 87 D
3 Calculation of tensile strain 61 A
4 Identification of scalar and 79 C
vector quantities
5 Properties of materials 99 D
6 Calculation of KE 90 A
7 Resolving a vector quantity 57 C then A
into its components
8 Relationship between GPE 54 D
and KE of a falling object
9 Calculation of power 92 A
10 Identification of key points on | 64 D then B
a stress- strain graph

The multiple choice items scored highly with an average of 7.7 marks obtained in this
section. Question 8 was the only question that was found challenging across all ability
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groups. Questions 3 and 7 were found to be more challenging due to their mathematical
nature and in question 10 candidates confused the ultimate tensile strength with the
maximum tensile stress.

Question 3 did require the candidate to conclude that double the length would give double
the extension or to equate equations for the strain or Young modulus for both wires to give
a value of 2Ax. Given the most common incorrect answer seen, it would appear that some
candidates assumed that doubling the length had the same effect as applying the same
force to 2 parallel strings of the original length.

Question 4 did not require any knowledge of vectors beyond being able to identify scalar and
vector quantities. This specification point (5) could be introduced independently very early on
in the course, to allow it to be reinforced as the quantities are taught during the year.

Question 6 required use of KE = 2 mv2 .The most common incorrect response was due to
candidates forgetting to square the velocity which should not be happening at this level of
Physics.

Question 7 covered a concept many students, especially those not taking A level maths find
challenging: to be able to resolve a vector quantity into components parallel (in this case)
and perpendicular to a slope. The only other use of angles was in question 16(a)(iii) and if
the candidates had drawn out a correct triangle of the forces involved this was seen to be

a much easier and hence more successful task. Given that in the past candidates have not
only been asked to resolve forces on a slope but to then use the components of their forces
to find other quantities such as acceleration, this is an area of the curriculum that they
would benefit from doing extra practice.

Question 8 was found difficult by candidates across all abilities. Candidates realised that
there is a reduction in GPE but concluded that as the object is accelerating the graph must
be a curve. Hence response D was the most popular. This question required either an
application of the conservation of energy or the relevant equation of motion (v2= u2 + 2as)
to show that v2pu -s to give a straight line.

Question 10 as mentioned above was mainly answered incorrectly due to confusion between
the terms ‘ultimate tensile strength’ and ‘maximum tensile stress’, indicating candidates
rushing at this point rather than a lack of knowledge.
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Question 11

This question required the candidates to explain plastic behaviour and then state and
explain the type of behaviour that the hook exhibited. Although the context of the question
is a curtain hook, text book definitions would have earned the candidate 3 marks with

a further mark for identifying the hook was brittle. Many candidates did not attempt to
explain plastic behaviour at all. References to permanent deformation were often incomplete
with candidates failing to mention that this would only happen only once the force

had been removed. Most common mark scored was 2, usually for identifying brittle and then
an explanation of brittle or a reference to plastic behaviour and permanent deformation.
This question has highlighted the need for complete definitions to be covered as part of the

curriculum, as well as an understanding of the concepts.
|

*11 A student is taking down some curtains and notices that several of the curtain hooks
| snap when they are bent.

The photograph shows an unsnapped hook and a snapped hook.
|

The student thinks that it is odd that the material the hooks are made from is referred to
as plastic when the hooks don’t show plastic behaviour.

The student finds the following list of terms used to describe materials.

Britle  Dyefle  Gafd  MpHEble  TodGh

Only one of these terms describes the behaviour of the hooks,

Explain what is meant by ‘the hooks don’t show plastic behaviour” and state and explain
the term from the list that correctly describes the behaviour.

(4)

TL\k hooks.. et 't S Mo, PAHLE. . Bsinom B Bicosas . proose
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ResultsPlus

Examiner Comments

Examiner Tip

This response scores 3 marks, a correct
explanation of plastic deformation and brittle
identified. No explanation of brittle.

Go through the specification and make sure that
you know complete and accurate definitions for all
the terms that have been written in italics.
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Explain what is meant by “the hooks don’t show plastic behaviour’ and state and explain
the term from the list that correctly describes the behaviour.
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/\ Examiner Comments

This response scores all 4 marks. They correctly described plastic
behaviour and then identified the behaviour as brittle with an
explanation of brittle. The reference to impact force at the end was
ignored as it is not incorrect but is just not relevant to the force used to
break the hook in this case.

Question 12

This question scored highly as candidates found the context more accessible than previous
questions on Newton's 3rd law. Candidates were required to quote the law and then explain
how this context provided evidence that the 2 forces involved were a 3rd law pair.

Most candidates could attempt a fairly accurate version of Newton's 3rd law. Those writing
the minimum of 'for every action there is an equal and opposite reaction' often scoring
better than those who chose to describe the forces in more detail. This was mainly due to
the omission of the direction or stating that the forces act in different, rather than opposite
directions.

Many candidates were able to process the information and describe how it related to the
third law, the most common omissions being that the forces act on different bodies and

are the same type of force. As is usually found with questions on Newton's Laws some
candidates did repeat the stem of the question, rather than pull out the required information
to demonstrate how these forces were a third law pair.

Some candidates did lose marks because they assumed that as the forces are equal in
magnitude and opposite in direction then the resultant force would be 0 with the forces
in equilibrium. This demonstrates the poor understanding of some candidates for the
requirement of the forces to be acting on separate bodies.
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A good response scoring all 5 marks.

12 A student entering a physics classroom sees the following sentences on the board, These
sentences are being used as examples in an explanation of Newton’s third law,

The car tyre exerts a frictional contact force of 300 N backwards on the road.

The road exerts a frictional contact force of 300 N forwards on the car tyre.

State Newton's third law,

Explain how the sentences provide a good example of a Newton’s third law pair,
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/\ Examiner Comments

An accurate statement on the third law followed by the conditions required
for the forces to be a third law pair. Each condition has been linked to the
relevant part of the statement. Marks would have been awarded for either
the conditions or the correct parts of the statement identified and this

candidate has described both.
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This response would score 3 marks. The candidate has tried to rewrite the statements
explaining the similarities and differences between the 2 forces but they have really just
repeated the stem of the question which would not gain any marks alone.

12 A student entering a physics classroom sees the following sentences on the board. These
sentences are being used as examples in an explanation of Newton's third law.

The car tyre exerts a frictional contact force of 300 N backwards on the road.

The road exerts a frictional contact force of 300 N forwards on the car tyre.

State Newton’s third law,

Explain how the sentences provide a good example of a Newton’s third law pair.
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/\ Examiner Comments

Due to the final sentence, some of the conditions have been identified so marks
were awarded for, in addition to one for the statement of the law, identifying
that there are 2 bodies and the forces are equal (the magnitude was implied

in their rewriting of the stem of the question). No mark for identifying that the
forces act in opposite direction as we needed to see the word 'direction’ with
opposite and lines 4 to 6 are a repeat of the stem of the question.

Examiner Tip

Try to avoid rewriting information given to you in the
stem of the question. It will not be awarded any marks

as it is not answering the question.
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Question 13

This question gave the candidates a statement with three pieces of information:
If you hold an apple it is about a newton

If you raise it through 1 m that's about a joule

If you do it in one second that's about a watt

The candidates were then told to explain and justify the statements given the mass of the
apple.

The candidates were required to explain each statement by either identifying
or defining the physical quantity that the unit was a measure of and then justify each
statement by calculating and showing that the values given in the statement are correct.

This question was attempted well by most candidates. The first mark explaining that the
apple is one newton, was found to be the most challenging by candidates as many either
forgot to mention it at all or quoted F = ma which is not a definition of weight or a method
to calculate it. Other candidates were seen to use g = 10 ms™? as they did not see this
question as a 'show that' type of question and were trying to get values identical to those in
the statement. Use of g=10 ms2 will always be penalised by 1 mark in all Physics papers.

GCE Physics 6PHO01 01
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A well set out and complete answer scoring all 6 marks.

13 Metrology is the science of measurement and World Metrology Day is May 20th. In
2010, the day was used to celebrate the 50th anniversary of the SI system.

A metrologist from the National Physical Laboratory said on a radio programme that the
SI system uses units that everyone can understand. He stated the following example.

“If you hold an apple in your hand it’s about a newron, if you raise it through one
metre that's about a jowle and if you do it in one second that’s about a wart.”

Assuming that the apple has a mass of 100 g, explain and justify the statements made

about the three words in italics.
(6)

The. Dewton 1s & vk of  Porce: W= mg:. The. weight. of the
Apple should ven be w=01x9:81 = 0:9%  which . akout o

ewron

The Jouie. s the  unik of ehel}jy/ workdone : work= £ xS -
The wore done 'm m&;iﬁa Tk ihvo_uijh one metre, Shend -hen be

work = 991X | = 0981 T which i agqin about one J'ou'.c.

’r\’*.e Wat 13 o unik of . Pow.er. ’}W&; Workdone -

time

AL . .
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ResultsPlus

Examiner Comments

The structure of this answer shows that the candidate has followed
the prompts in the stem of the question and identified that each of
the words in italics needs to be explained and justified.
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A well set out answer explaining each part of the statement in order. This response scored 5
marks.

The first marking point was not awarded as the candidate has 'defined' weight as F=ma.
However, a correct weight was found of 0.981 N so the second and subsequent marks were
awarded.

The 5th marking point requiring the definition of power or the identification of the watt as
the unit of power was given even though the candidate has used W and T for work done
and time. W was defined earlier on in the response and as T could not be anything other
than time in the context of this question, it was given the benefit of the doubt and the mark
awarded.

13 Metrology is the science of measurement and World Metrology Day is May 20th. In
2010, the day was used to celebrate the 50th anniversary of the SI system.

A metrologist from the National Physical Laboratory said on a radio programme that the
SI system uses units that everyone can understand. He stated the following example.

“If you hold an apple in your hand it’s about a newton, if you raise it through one
metre that’s about a jowle and if you do it in one second that’s about a wart.”

Assuming that the apple has a mass of 100 g, explain and justify the statements made
about the three words in italics.

Apple. Fema
4.8] x. O, 1 k O 981 N

USI\OS Elf\ﬂ, ﬁﬁ'ctée/\meM{:’ e Can oSG @Ta{'..
’m 15 about . ._1_._N.e.,w£9m._,_._o_,.qgl_fN.___

\ A
mgh:s N,
wW=FAs o, ng - 1w

B | = 0.9%17 .
bhie IS Vo@\q& 1 '.Tou\e,.

(6)

Poww:_\g’rﬁ 0. Q%!j 0.8

(;h:s s mg\q‘:ﬁ A Watt

Examiner T|p

ﬁ ResuitsP

us When using g in equations, always use 9.81 ms2and
Examiner Comments not 10 ms=2. A mark will be deducted if you substitute
There has been some confusion between F= ma the wrong value.
and F =mg here, a point that perhaps needs extra Remember the difference between F=mg, the force
clarification when teaching specification points 9 acting on an object due to the gravitational pull of
and 10. e.g. the earth and F = ma, the (resultant) force acting

on an object causing it to have an acceleration, a.
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Question 14 (a)

The graph given in this question demonstrated how the extension of the elastic waistband
from a pair of trousers varied with the forces acting on it for loading and unloading. A very
small portion of the curve initially was a straight line and then the gradient increased.

Candidates were require to decide whether the elastic waistband followed Hooke's Law and
then justify their decision i.e. make a correct reference to the shape of the graph.

This question was answered poorly with most candidates just scoring 1 mark for giving
the conditions needed for Hooke's law i.e. to obey Hooke's law force is proportional to
extension. Some candidates believed the entire line to be straight or 'almost straight' and
therefore the graph did obey Hooke's Law, others thought that as the main section of the
graph is straight then it obeyed the law. Other incorrect responses saw candidates refer to
the elastic's limit of proportionality and elastic limit.

waistband of some trousers.

16 -

14

12

10

8

Force / N

6

[ 3%

14 A student investigates the effect of varying the stretching force applied to the elastic

T
15

| 1 \
20 25 30 35

Extension / ¢m

The graph produced by the student shows the stretching force against extension for the
clastic waistband. The top line was recorded as the force increased and the lower line as

the force decreased.

No . A C\D(’,’jr\\\ Q‘Dcys Poow.e) s
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[
N / ResultsPlus

Examiner Comments

One mark awarded for correctly identifying
the conditions required for a material to obey
Hooke's Law. Although the candidate has
correctly said that the two quantities are not
directly proportional to one another, they were
required to describe which aspect of the graph
this was seen from i.e. that the graph was not
a straight line.

(a) Explain whether the elastic waistband obeys Hooke's law,

\rnw 10&“(&.\\,05 Soree.  ha..med

eéxdend.on..,

S

ResultsP

Examiner Tip

us

When a graph has been given and you have used it to help
you answer the question, give the data or information from
the graph that you have used to come to your conclusion. In
this case you were looking at the gradient to decide whether
or not these quantities were proportional. A reference to

the graph passing through the origin should also be made
when deciding whether or not a material obeys Hooke's Law
although it was not required in this case.
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14 A student investigates the effect of varying the stretching force applied to the elastic
waistband of some trousers.

16 ; .
S IR I R TR A
EESEmEES smmEEamEmEsssmm=asmmaEmaman

12 A H
M i

Force / N

0 5 10 15 20 25 30 35
Extension / em

The graph produced by the student shows the stretching force against extension for the
elastic waistband. The top line was recorded as the force increased and the lower line as
the force decreased.

(a) Explain whether the elastic waistband obeys Hooke's law,
(2)
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ResultsPlus

Examiner Comments

This response scored 0 as they have not identified the
conditions needed to obey Hooke's Law and made a correct
reference to the line not being straight.

A
@ ResultsP

Examiner Tip

us

The conditions needed for a material to obey Hooke's law are
that the force needs to be directly proportional to extension
and, for a graph like this of force against extension, it needs to
pass through the origin and be a straight line.
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Question 14 (b)

The candidates were required to show that the work done was less than 3J. An area under
all of the loading graph needed to be taken.

Many candidates, across all abilities incorrectly chose to use work done = force x distance.
Other incorrect responses were due to misreading the extension from the graph due to

its scaling or just finding the area under a shorter length of the graph. The majority of
candidates did not score any marks with this question and only those candidates of higher
ability managed to score 2 marks. Very few candidates scored just 1 mark due to so many
trying to use force x distance.

(b) Show that, in this investigation, the work done on the elastic waistband in stretching
it is less than 3 J.
(2)

Eer SLlEAK o A% 330 F2 JSN
2

]

- 0.33m.

.%(!5)(@-.?)3)% 2.43s3< AT

ResultsPlus

Examiner Comments

A correct answer (within range) scoring the full 2 marks.

(b) Show that, in this investigation, the work done on the elastic waistband in stretching
it is less than 3 J,

ok Sant = Alte  ender . groph
B CH PRI .

132

ﬁ ResultsPlus
Examiner Comments

This response scored just 1 mark for 'use of area under the graph'. The
candidate has misread the scale which has 2 x 1mm squares to 1 cm,
rather than 1 x 1 mm square and has an incorrect maximum extension.

Be careful when taking values from a graph. Do not
assume that 1 square is 1 cm or 1 unit etc. Double check
the scaling that has been used.
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(b) Show that, in this investigation, the work done on the elastic waistband in stretching
it is less than 3 J. Y
st (2)
yWoch cone = force. x diskunce . = MBI R = (12 7100) X ..
G = 0.8 7.
*.

ﬁ Results¥

Examiner Comments

The most common type of response seen:
use of force x distance
This scored 0 marks.

To find the work done when stretching a material it is the area under a force-

extension graph (not the area under a force-length graph). This is the same
as using the formula:

work done in stretching elastic or elastic potential energy stored= 1/2 F Dx.

GCE Physics 6PHO01 01
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Question 14 (c)

This question was found to be challenging for candidates across all abilities. Very few
candidates understood that the elastic would be under tension and therefore applying a
force to the waist (and hence the waist gives the elastic a force to hold up the trousers).
The majority of candidates realised that the elastic would be trying to return to its original
length but then failed to explain how they would be kept in place, many just effectively
repeating the stem of the question i.e. 'this holds them in place'.

(c) Suggest how the elastic properties of the waistband help in keeping the trousers in
place.
(2)

m#kmwﬂm e elash wolbadl ls SIS oMt 15 aade
-ﬁw%ﬂﬂw%wm‘ a-c-/oﬁe%déoﬁm by 115 el
Yo venot bt M/m/obafévb MMWW% #/My&v&w
ﬂhyaﬁr

ﬁ ResultsPlus

Examiner Comments

Very common answer scoring just 1 mark.

The candidate has realised that the elastic will try to reduce in
length but there has been no reference to any forces.

(c) Suggest how the elastic properties of the waistband help in keeping the trousers in
place.
(2)

sIE ke s orgqwal shaps. w.&f@.é&f*j
-__’CL_ue,._m.;.\me will (wsfwj]_ wt  to clse He gap
thuen o iy wjm sfw
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ResultsPlus

Examiner Comments

Two marks, one for the waistband returning to its original shape
and a second mark for the idea that the waistband would be
applying a force.
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Question 14 (d)

This question required the candidates to explain why the decreasing force line on the graph
was lower than the line for increasing. Very few candidates managed to score 2 marks on
this question and less than half of the candidates managed to score 1 mark.

Many candidates knew that the areas under the graphs represented energy but often lost
the mark for saying that energy was lost rather than transferred or dissipated. Even though
this was a 2 mark question most candidates just launched into describing the energy
without linking the difference in the heights of the 2 lines to work done or area under the
graphs and hence missing out on the first marking point.

Specification point 22 does imply that candidates should have seen a variety of stress-strain
graphs, including rubber and, as referred to in specification point 27, candidates should
know that the area under a force-extension graph corresponds to energy.

Specification point 22:

Obtain and draw force-extension, force-—compression, and tensile/compressive stress-strain
graphs. Identify the limit of proportionality, elastic limit and yield point.

Obtain graphs for, example, copper wire, nylon and rubber.

Some candidates however, did recognise this graph as being due to the hysteresis of the
elastic but then failed to refer to the energy transfer as a result of it.

(d) The line for the decreasing force is lower than the line for the increasing force.

Explain the significance of this.
(2)

. lﬁb’) Pﬂ?{r}?j whﬁ&(w/ »@/D: _ ﬂfﬁ &?»/ ﬁ M‘Lm ﬁuf Q,y;m//m,-)fz)n,
The cfﬁﬂ(mre in o oniddle ?’ﬁ)oﬁ I o o fhﬂy/ o fore
b}ﬁ? ihvém/ szy yﬁ wads thod/, mazya’{ WO

<

N

Plus
/\ Examiner Comments

This response scored 1 mark. The candidate just missed out on the first
marking point as they just referred to the difference between the 2 lines
rather than the area between them.

They then scored a mark for the correct transfer of energy.

GCE Physics 6PHO01 01
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(d) The line for the decreasing force is lower than the line for the increasing force.

Explain the significance of this.
(2)

Sewa ewevay s low Ay et rwergy v unlouding .

= W \esdingy gektuiial vy s taivfited 10 kinghic

LN”&“‘ .

<Eﬂ ResultsPlus

Examiner Comments

This response scored 0 marks as although the candidates
realised that the difference in height was due to an energy
transfer, the term 'lost' was used. No reference made at all
linking the given graph to area or energy.

A
- OO ResultsP

Examiner Tip

us

If you are given a graph to refer to then make sure that you
refer to it, in this case, the difference between the 2 lines and
then think about what this difference could correspond to, before
discussing physical quantities i.e. forces and in this case energy.

(d) The line for the decreasing force is lower than the line for the increasing force.”

Explain the significance of this,
| (2)

The ting for_increasing force is higher because there is a greert
6f amount of force Needed fo Strech the waistbelt a /ittle , bot

there is lower amount of farc

e needed fo_reform back 1he

waistbelt info ifs original shape or lenght, mvfﬁég'je%f;awy |

‘PDFCQ rs tower -fhan -H)e ’ncrmffng ﬁﬂrtﬁfl'for Question 14 = 8 marks)

ResultsPlus

Examiner Comments

This response scored 0 marks. There is no reference to energy
at all, just the magnitudes of force involved.
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Question 15 (a) (i)

The candidates were required to add flowlines to the diagram to show laminar flow changing
into turbulent flow. Candidates can mostly draw the 2 types of flow independently but they
found drawing the transition between the 2 types of flow challenging, many not attempting
it at all. Many candidates drew laminar flow on the left of the obstruction and turbulent flow
on the right, leaving a large gap between the 2. Responses where candidates had not made
a reasonable attempt to show the transition could only obtain a maximum of 1 mark.

Candidates seem to have become more conservative when drawing their turbulent flow and
some candidates did not score the 'turbulent' mark because the flow did not contain flow
lines crossing or a change in direction greater than 90°. Candidates would benefit from a task
where they have to draw the transitions from one type of flow to another around a variety of
shapes of objects as well as drawing laminar flow around more streamlined objects.

15 Blood clots can lead to heart attacks. Blood flow through arteries is normally laminar,
but an obstruction may cause the blood flow to become turbulent. This can lead to the
formation of blood clots.

(a) The diagram shows an artery containing an obstruction,

.y

Direction of SN v
blood flow m @

Obstruction

After passing the obstruction the laminar flow becomes turbulent in the area marked T.

(i) Add flow lines to the diagram to show laminar flow changing to turbulent flow
after passing the obstruction.
(2)

[ /
N Resultslus
/\ Examiner Comments

This response scored both marks, the laminar flow went around
the obstacle well and there is some transition to the turbulent
flow. The turbulent flow is not very conventional but the lines of
flow are crossing so is sufficient.

GCE Physics 6PHO01 01
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15 Blood clots can lead to heart attacks. Blood flow through arteries is normally laminar,
but an obstruction may cause the blood flow to become turbulent. This can lead to the
formation of blood clots,

(a) The diagram shows an artery containing an obstruction,

e .
Direction of —— i
blood flow ————
Obstruction
After passing the obstruction the laminar flow becomes turbulent in the area marked T.

(i) Add flow lines to the diagram to show laminar flow changing to turbulent flow
after passing the obstruction.

ResultsPlus

Examiner Comments

Just 1 mark maximum awarded for the 2 lines crossing for the
turbulent flow (as mentioned earlier, a rather conservative attempt at
turbulent flow) and the parallel flow lines for laminar as no attempt
was made at a transition between the laminar and turbulent regions.

A
Q ResultsPlus

Examiner Tip

The question has specifically asked for flow lines to be

added to show the change from laminar to turbulent.

There would not be a region where the flow stops as in
this diagram so the flow should be continuous.
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15 Blood clots can lead to heart attacks. Blood flow through arteries is normally laminar,
but an obstruction may cause the blood flow to become turbulent. This can lead to the
formation of blood clots,

(a) The diagram shows an artery containing an obstruction,

Direction of
blood flow

Obstruction

After passing the obstruction the laminar flow becomes turbulent in the area marked T.

(i) Add flow lines to the diagram to show laminar flow changing to turbulent flow
after passing the obstruction.
(2)

Results#lus

Examiner Comments

Two marks, a much better attempt at turbulent flow and the
candidate has drawn the turbulent flow into the region T and
not earlier. A good response.
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Question 15 (a) (ii)

Candidates were asked to explain the meaning of laminar and turbulent flow. There are
many ways to describe each type of flow and, rather than concentrate on describing

one method correctly, many candidates, as usual tried to mix and match between the
alternatives, failing to be accurate enough with any of the descriptions used and missing out
on marks.

The alternatives are given as there are many ways of describing both laminar and turbulent
flow. Although candidates must be aware of all the characteristics of each type of flow only one
is required when answering questions where it is clear that there is just 1 mark per flow type.

(i) Explain what is meant by laminar flow and turbulent flow.
(2)
Laminar flow
1_!‘._ A= oo AN W2 2y G N L 2 X -
LT (_';._\,.'.:&_. I l'\\ W2 NS s ¢ \:\' L'\\ bbby -..\' - N Eon O '\\
) \ R ~ ) \ '\ \ . ',(_
or Sow. . G eeeod oS AL SO e ansEaa
Turbulent flow \ \ \
]]‘ Ve \'\\ e o~ = (Q‘"—‘C& Q’\(\\ (::: A e WA
- .:'\ O A UN NAVN MC T, ans \ WA . e LY e LA 4 [ 5240
| N \ \ \ \ i A
o “A Lf"'*" L 8 A OV '.-'\'n{.'ll'\.?l‘-L\ [EN P -._'I\-.1'lu-. = Mt
N, '
N

N

/\ Examiner Comments

One mark was awarded for 'streamline flow' but as can be

seen the candidates also attempted to describe the velocity. No
marks for the description of the turbulent flow, as chaotic is not
specific enough.
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This response scored 2 marks.

(i) Explain what is meant by laminar flow and turbulent flow.
(2)

Laminar flow

¥ Eend TS o ctveam Line Plow , whee there
‘e no abrut Chounge tn SFeed or dtrection
no eddies  vequlot Flow,. ...
Turbulent flow
Te o abrupt Chomnge Vo directlon of.
theed lrregula( Choatlc ’de Plow whick
ComSes eddbe S

<I:P ResultsPlus

Examiner Comments

Laminar: both streamline flow and no abrupt change in speed or direction would get
the mark.

We do not accept 'no eddies' for an explanation of laminar flow and 'regular flow' would
need more information to describe it.

Turbulent: abrupt changes in direction or speed and eddies would both score the mark.

A
Q ResultsPlus
Examiner Tip

Learn one definition of laminar and one of turbulent flow very well and
make sure that you understand the other ways to describe flow in case
they are more relevant to a context that you are given and can help with
an explanation.

GCE Physics 6PHO01 01
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Question 15 (b) (i)

This question was answered very well with most candidates scoring the mark. Marks lost
were due to candidates referring to an increase in blood flow rather than an increase in the
velocity or rate of blood flow or candidates stating that both increased.

(b) In one experiment on blood flow, the viscosity of the blood and the velocity of blood
flow were measured.

(i) Describe how you would expect the velocity of blood flow to vary with the
viscosity.
(1)

Lben. the wbcosity. of the blood increases  the.

velocity decveases. then. the. wiecos by  of hlood
CICC{E\GX&GEQ‘, fj})?_ vc/oc:"!:_g"‘,' Créasé s,

ten bhn bmmnmmnnbcimn ol bha hland el B sk

rirmmmamnt nid sawealaia lomer

ResultsPlus

Examiner Comments

A good answer, scoring the mark. The candidate has given
explanations for both the viscosity increasing as well as decreasing.

(b) In one experiment on blood flow, the viscosity of the blood and the velocity of blood
flow were measured.

(i) Describe how you would expect the velocity of blood flow to vary with the

viscosity.
(1)

I Lhese 1 greaser L3k, bleod fom woewld o
1 (F Lrete b1 Lwer )1ty Lodd fiok, mords
#14 - L IR SRR ST [ SRR SO . U RN T P R I Mm -

&c

P N [y . = L .

Examiner Comments

Unfortunately this scored 0 due to the lack of clarity of the term 'flow'.
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Question 15 (b) (ii)

This question was answered very well by the majority of candidates. Nearly all the
candidates explained that the viscosity decreased and so the velocity increased. Similar
guestions in previous sessions have often seen candidates giving the observation with no
explanation.

(i1) Suggest and explain how a rise in the temperature of the blood would affect the
velocity of flow.

)
AS demperature ncreases  +the blood will pecome
less Viscovs | becavse —“emperature and Viscos) Ty

Qye. _ipvessely  propéinoral. o .  as |\t pecomes \eSS

Wiscous  +Hre  velihy  of  pood flow w\l increase

ResultsPlus

Examiner Comments

A good answer scoring both marks.

(ii) Suggest and explain how a rise in the temperature of the blood would affect the
velocity of flow,

(¥4
’—T;m{mm—lurz_.axsé‘\rac’x‘ga@rnfcﬁxﬂs ﬂaﬂ -+ o

| \_J.i.c.co.s‘.__a_ AL viceestym \nerrase. e dhen do
Hows 09 tlend  vBludsy of diow wili also

S B -
ine reoRl - u.u_u__cng_n;e_\

ﬁ ResultsPlus

Examiner Comments

This candidate has correctly concluded that the velocity of the blood would
increase and could score 1 mark. However, they have not understood the
reason for the increase in velocity and have incorrectly made the temperature
proportional to the viscosity.
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Question 16 (a)
This projectile question discriminated well between candidates of lower and higher abilities.

The weaker candidates could usually manage to answer parts a (i) and a (ii) but were
usually unsuccessful in scoring any marks in part b (iii).

For a (ii) candidates were required to show that the initial vertical velocity was 4 ms-1. At
least half of candidates that managed to score the full 2 marks used s = ut + 1/2at2 (with
s=0 and t = 0.88 s) whilst others used v = u +at. Many candidates were careless with the
direction of the acceleration, g, and often only obtained the final answer by either assuming
they were finding the final velocity, v or ignoring the negative sign that appeared with their
answer.

E.g. v=u+at
v=0+ (9.81 x 0.44)
v =4.32 ms-1

Where this was clearly evident, even though the correct answer of about 4 m s-1 may

have been found, a mark was deducted. Some candidates using s = ut + 1/2 at2 used the
horizontal distance of 1.88 m for the total vertical displacement of the rocket. This type

of error, i.e. substituting in horizontal components in place of vertical ones does not even
allow the candidates to get a use of mark and such responses score 0. Some candidates lost
marks by using the total time of flight in v = u + at rather than the time to gettov = 0 i.e.
the max height.

Candidates always find projectile motion questions challenging and do not break the journey
down into manageable sections for both the horizontal and vertical components, enabling
the selection of the correct data to be substituted much easier and more accurate. Very few
candidates were seen to list values for u,v,a,t, etc for horizontal and vertical motion, most
just quoting a formula and substituting straight in.

For a (iii) most candidates that attempted this question were able to score at least 2 marks,
usually for the magnitude of velocity of the rocket. Often candidates that attempted to find
the direction used the vertical and horizontal velocities the wrong way round and found the
angle to the vertical by accident. Where candidates had drawn a triangle and labelled in the
velocities a 'use of ' mark could be awarded for use of a trig function to find the direction.
Therefore it is to be encouraged, that a small sketch of the vectors involved is drawn with
values to be used to help the candidate select the correct values and effectively show their
working out.

Candidates could select from their calculated values or the 'show that' values given in the
question. The majority seemed to opt for the easier 1 sf values of 2 ms-1 and 4 ms-1 given
in the question. Where a candidate has found a value that is not very near the show that
value and would not round to that value if it were to be given to 1 sf, then it would not be
allowed as an error carried forward in part (iii).

For example if a candidate found the vertical velocity to be 2.2 ms-1, then tried to
substitute it into part (iii) as their vertical velocity (e.g. v2 = 2.22 + 2 2, v = 2.97 ms-1),
then the candidates would only be able to get the use of mark. The same is true for values
used to find the direction. If a candidate's value found is therefore not near enough to the
value in the question then they should be encouraged to use the value in the question for
subsequent calculations.
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This response scored 2 marks for 16 (a)(i), 0 marks for 16 (a)(ii) and 4 marks for 16 (a)(iii).

r

16 The photograph shows an arrangement used to launch a light, foam rocket at a school
science competition,

The rocket is launched at the level of one end of a long table and lands at the other end
at the same level. The students measure the horizontal distance travelled by the rocket

and the time of flight.

(a) The rocket travels 1.88 m in a time of 0.88 s.

(i) Show that the horizontal component of the initial velocity of the rocket is about

2ms,
(2)
1 8%
Hoizortal component P ikl valoity = To@
= ')-“ﬁ‘mg y

:\'\“\' (ll 1{) ("“-._-, ) £ ‘DU.‘RUR_ HM Lﬁdr\zon'*_n\ thlmhl‘\(_n,f

b weloity s constant Hhroughost dhe hme of Flight.
(i) Show that the vertical component of the initial velocity of the rocket 1s about

4ms,

s=ut+ ot .
|.99 = L.\(O *aig) I ‘1:1 ('ﬁ%')(o‘sﬂ&

D¥u = 5.47%
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(111) Calculate the initial velocity of the rocket.

(4)
led miba) yalosty b v. Vesl=2
o !
. Morsoral component ¢V cos & = Dew! saan | Vo mEawy
Votorl comport Vn 8 = s L D e
1) H ) 1
e N
2
n § ¢ T
6= £3.43°
Magnitude of initial velocity = . . . ATk
€3’

Angle to the horizontal of the initial velocity =...

ResultsPlus

Examiner Comments

Marks were lost in part (ii) as the candidate had substituted in the total
horizontal displacement rather than the total vertical displacement of 0.This
candidate had realised that the acceleration was negative but unfortunately,
due to the confusion of the vertical and horizontal components scored 0.

A
&4\ ResultsPlus
Examiner Tip
If a question involves both horizontal and vertical components then make

sure you do not confuse them, either list them in columns or underline etc.
the text to separate the data into the components.

This candidate has drawn out a triangle to represent the vertical and
horizontal velocities to help them with part (iii), these diagrams will be
looked at as part of the working out if an error has been made and, apart
from helping you to answer the question correctly, they could help you to
earn method marks.
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This response scored 2 marks for 16 (a)(i), 0 marks for 16 (a)(ii) and 0 marks for 16 (a)(iii).

-

16 The photograph shows an arrangement used to launch a light, foam rocket at a school
science competition,

,u\"\’l(

) 5z
|.88m> ukowg

0 (o %8}
\.88:= w088 '!
],8& = U

T : -
O __-:')__. ms -
/ = ,k- 1 Owvwg !
--—-_—-——-_'_._-

The rocket is launched at the level of one end of a long table and lands at the other end
at the same level. The students measure the horizontal distance travelled by the rocket
and the time of flight.

(a) The rocket travels 1.88 m in a time of 0.88 s,
(i) Show that the horizontal component of the initial velocity of the rocket is about

Zms". S ‘-F'FJ:ﬁ:Fi; Q>0 WXS -.

r i
‘B R 0. 88 _3.79¢ |
=t + Ot /&8/_} ©-Edv 1

lo-88) 1 X L-QS*)X{O-&S’?

o
(i) Show that the vertical component of the initial velocity of the rocket is about
4ms’

Szt +y ek’ % 4
| 88m = (088 + L x4 €1 x (0 €&)*

=
| 88 U088 43,348 Vh™ y27es
17@3/%//3’& o /6‘%1 *'17.}{\1(] 88

& ue: Séf
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\r\lii) Calculate the initial velocity of the rocket.

(4)
Us R .
[
,l(‘.-': ’?'és g:u'l' '*'-L: (2] .'L?- ) .
Sa Vb VOE - 3-Fbrugplr L x4 X VB Lgg
@z 9.8 3-H s alggt . .N4E

3-Fb 1 F-318 2 1l ..
=13-SS. = . wnu -84 .

| | w= T35 --22.
o €&
376 = (0v6 6 :58S n L
T2 -
Feos &= 7 o Magnitude of initial velocity =. . ~¥&a  F . 2| mS
[—2 '77&"5 & _—?"1' Angle to the horizontal of the initial velocity = S8:.S
<
ai® data hu filming tha licht  Whan theo ahankad tha

i Tha ctidente ahtainead th

<DP ResultsPlus

Examiner Comments

The 2 marks were lost in part (ii) as the horizontal displacement was used
in place of the vertical displacement of 0.

Marks were lost in part (iii) as the candidate attempted to use equations of
motion rather than pythagoras to find the resultant velocity. The direction
was calculated using the horizontal displacement (doubled) and the
incorrect resultant velocity so no marks at all could be awarded.
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This response scored 2 marks for 16 (a)(i), 2 marks for 16 (a)(ii) and 2 marks for 16 (a)(iii).

-

16 The photograph shows an arrangement used to launch a light, foam rocket at a school
science competition.

The rocket is launched at the level of one end of a long table and lands at the other end

at the same level. The students measure the horizontal distance travelled by the rocket
and the time of flight.

(a) The rocket travels 1.88 m in a time of 0.88 s.

(i) Show that the horizontal component of the initial velocity of the rocket is about

2ms™.
(2)
e §~ 188 Lot 'f{-;.c.‘/‘ A :,L;E%’g
b F:0-at § rof 40 u = 2 )“(/—my

1038 :0%0: 88 A=z 1328 x0-FF

(ii) Show that the vertical component of the initial velocity of the rocket is about

4ms?,

(2)
deo oz ~g Mms! WA 2 4316 .
0 =ulo98) 1] ok 5 9/)0( 0 0)t UGBV
O -

u(0-98) = 379 U :=4.31mif
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(iii) Calculate the initial velocity of the rocket.

(4)
a1 A
iu , o 2 bl utlodil 2] @ 30B + )]
1. SO
SO - J s ¢6ry.ca
R

tona » Goit i L*"B'lhw%

Magnitude of initial velocity = by 872 ?.‘”Jy

-]
Angle to the horizontal of the initial velocity =. 2 6. 4

ﬁ ResultsPlus

Examiner Comments

Part (iii) lost the final 2 marks for the direction because the
candidate used the horizontal and vertical velocities the wrong way
round and therefore found the angle to the vertical rather than the
horizontal. Two arrows were labelled with the horizontal and vertical
velocity correctly, the right way round but no angle was indicated or
triangle completed so no method marks could be awarded.

GCE Phvsics 6PHO1 01




Question 16 (b) (i)

Candidates were required to give a suggestion as to why the maximum height obtained

was less than the calculated value. Besides a few references such as 'because gravity is
acting', most candidates realised that air resistance was the cause. However, candidates
were required to write more than just 'air resistance' such as air resistance was acting on
the rocket or ‘air resistance was not taken into account or energy was transferred due to air
resistance. Many candidates managed to earn this mark.

(b) The students obtained their data by filming the flight. When they checked the

maximum height reached by the rocket they found it was less than the height
predicted using this velocity,

(i) Suggest why the maximum height reached was less than predicted.

ResultsPlus
Examiner Comments

This scored 0 because stating that there is air resistance is not providing a
reason why the calculated value was too high or the actual value was too low.
The candidate had to explain why the air resistance caused this e.g. it was not
taken into account for the calculation of the maximum height.

(b) The students obtained their data by filming the flight. When they checked the
maximum height reached by the rocket they found it was less than the height
predicted using this velocity.

(i) Suggest why the maximum height reached was less than predicted.

Worh. (5. Aeng. . .agonsy A, .x e SiSXAnee. o Sra AN . ne s e nergy ok

e rocKed 5 yredvced . The v Spee.s wotedueced

Good answer scoring 1 mark.

(b) The students obtained their data by filming the flight. When they checked the
maximum height reached by the rocket they found it was less than the height
predicted using this velocity.

(i) Suggest why the maximum height reached was less than predicted.

(1
i) i

ﬂ-\iﬁ 3 batous® Hhere e oot resistoute | t_.u‘I.n't bW weg |

nw (Jl« ctad oy ’ the ( fi(_r‘*l‘*‘l"\f'” C'IL the P"“'f{"'ff’}')" l?*’r‘jl’ﬂ{ C

ResultsPlus

Examiner Comments

Good answer scoring 1 mark.
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Question 16 (b) (ii)

This question required candidates to give 2 advantages of filming the flight to obtain the
data. Most candidates answered this well, the majority of which scored 1 mark.

Candidates often answered by saying that this method improved accuracy and reliability
without explaining how. The most common correct responses seen were that it can be
paused, watched frame by frame or in slow motion, replayed and removed errors due to
human reaction time. Some candidates gave statements that it could reduce human error
without referring to the type of error that it would remove.

Some confusion with this method was seen where candidates thought that replaying the
recording was equivalent to taking repeat readings.

(i) Give two advantages of filming the flight to obtain the data.

(2)
1. The Muman vespovse time s weglected wuen weoluivg e

Awe Yalen-

7 Poralox evvor i ovpided w\en m-eqs—wiﬁ TMe waeswiewt ey,

ﬁ - ResultsPlus

Examiner Comments

This response scores 1 mark for this method, neglecting human response
time. No credit for parallax as this could still be there if the camera is not
positioned at a height that is not near enough to the maximum height.

(ii) Give two advantages of ﬁlmiﬁ'g the flight to obtain the data,

 Can he voalded  rudlsl bones [ ees.
. I %Wﬁﬂ 5.

(/Wéé Lo 4:4 }/fop./te‘/ o,ézm CU/O(

ResultsPlus

Examiner Comments

2 marks awarded for watching multiple times and slowed down.
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(ii) Give two advantages of filming the flight to obtain the data.
{2)

A4 He  oqeet
Te  dme . fuken. Aoty goint  wiw P mowe  aecuymte
. ‘TH (!uj F]'ﬂ‘l"{ W;ﬂ* U“T ) 'H"L ) Uhlc({ —Fm\/ [r> = vivtice | oo
hon ron-tal comw {)rmm4 wall qoewvele - No {?amn.u, Uy ov

ResultsPlus

Examiner Comments

This response scored 0. The candidate made references to accuracy
without explaining why and to parallax which is incorrect.

A
J/ Results¥lus
Examiner Tip
When comparing experimental methods or equipment,
statements referring to accuracy, errors and precision should
all have explanations, explaining why that particular piece of
equipment etc. makes it more accurate etc.
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Question 17 (a)

Part (a)(i) required the candidates to label all 3 forces acting on a particle falling through
water. Most candidates realised that as the particle is moving down, the drag should be
upwards and remembered to include the upthrust. Most labels were accurate enough with
very few incorrect references to gravity instead of weight. Marks seemed to be lost in
general due to arrows curving or not touching the particle itself (a requirement for a free
body diagram).

Part (ii) required the candidates to give a detailed explanation of the motion of the particle
as it falls from rest through the fluid. This was a QWC question and any letters or symbols
used should have been defined here or in part (i). The stem of the question should have
helped candidates to structure their question rather than just launch into an explanation of
the forces once the object is travelling at terminal velocity.

Most candidates realised that the resultant force is downwards or that the drag was 0
initially but many used up quite a few lines explaining how the forces acting on the particle
initially were balanced and then rushed through the last 3 marking points, often missing
critical points. Many candidates thought that the upthrust would increase as well, writing
statements such as' as the velocity increases, the upthrust and drag increase as well'.
Although such references to upthrust were ignored and a mark was still given for the drag
increasing, there does seem to be some confusion here. The most common point to be
omitted was that there is no acceleration when the particle is at terminal velocity.

17 Soil is usually made up of a variety of particles of different sizes. The photograph
shows what happens when soil is mixed up with water and the particles are allowed to
settle.

(a) The dot below represents a particle of the soil falling through water.

(i) Add labelled arrows to show the three forces acting on the particle as it falls
through the water.

Upﬂm vt Viscow)
Drv5

eight
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*(ii) Explain why a particle held stationary in water and then released accelerates
downwards at first but then reaches a steady downwards speed.

(4)

At 1,106 (é’s uzig“: {oe i {arger than \APMM

_vscou drmg as s there (s a mef govie dewnuwmady, cassing 1€ fo
o Fzma. Howerer, oy € speadt up, the dmg gavee

ond 1o 't decallovates unmtill Weight Fovee =

::.Upw t D"’d and tHhere isa m«f--twuo} ON. Ths -sl
Cwhere it reaske it's ferminal velou'ty ai the qonas are

o Here can my longu be any accolesmtion,

(iii) Write an expression showing the relationship for these forces when the particle
is falling at a steady speed.
(1)

Weight = Upthnut + Viscan Drag

<I:h ResultsPlus

Examiner Comments

A good response scoring maximum marks:
17(a)(i) 2 marks

17 (a) (ii) 4 marks

17 (a)(iii) 1 mark

GCE Physics 6PHO01 01

37



This response scored:
17(a)(i) 0 marks

17 (a) (ii) 0 marks
17 (a)(iii) 1 mark

17 Soil is usually made up of a variety of particles of different sizes. The photograph

shows what happens when soil is mixed up with water and the particles are allowed to
settle.

(a) The dot below represents a particle of the soil falling through water.

(i) Add labelled arrows to show the three forces acting on the particle as it falls
through the water.

(2)
V)
*(ii) Explain why a particle held statmnary in water and then released accelerates
downwards at first but then reaches a steady downwards speed.
(4)

__ffrlS.P.;.”@»\ ﬂuﬁ wéww ova) __ Mw“
P Thawor is  af .a.c#ff?)_._._. ag ainst

boresafting i~ Ke decneds €
eceeleatfion. T  happens  antil.

W = -+ f' WCL/M;'&'\j ¥ hao F\QQCLQO{

| devmuanad e/(ccfﬁgjmwoﬁewﬁ olrtun
okt o S}e_a.dg_ %p@d T
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(iii) Write an expression showing the relationship for these forces when the particle
is falling at a steady speed.

W= U+tF

Plus
/\ Examiner Comments

17(a)(i) The candidate has the correct forces and directions but has lost both marks
as none of them are touching the particle.

17 (a)(ii) No references have been made to the initial motion of the particle or the
increase in drag as it accelerates. The candidate has realised that the acceleration
decreases but has not made the statement that it becomes 0. The candidate wrote
the equation for the forces being balanced but there was no explanation of the
equation such as 'the forces are balanced'. This is a QWC question and asked for an
explanation hence the equation was insufficient. Therefore this response scored 0.

17 (a)(iii) 1 mark.

N

|
< +lus
\ Examiner Tip

This candidate repeated too much of the question and added very little. The
question asked for a description of the motion of the particle so for 4 marks
you would expect to write at least 4 steps.

For example:

e Initially weight is greater than upthrust (so the particle accelerates)
e Drag increases (with speed)

e Eventually the forces become balanced

e Acceleration is now 0 (particle has reached terminal velocity)

GCE Physics 6PHO01 01

39



40

Question 17 (b)

Candidates found these questions more challenging, the majority of the marks were scored
for part (b)(i) with some method marks awarded for part (b)(ii), less than half of candidates
scored all 5 marks.

Part (b)(i) required the candidates to find the upthrust. Most could use the formula density
= mass/ volume but some lost the second mark because they had either substituted in
the wrong density of they forgot to multiply their mass by 'g' to find the weight (often just
changing the power of 10 of their mass to match the power for the upthrust).

For part (b)(ii) most candidates managed to score 1 mark for use of Stoke's law. However,
very few realised that the force required was the resultant force and few 3 mark responses
were seen. Only the most able candidates were able to score these last 2 marks. Some
managed to successfully quote and use the equation v = 2r2g(p1-p2)/9n to find the
terminal velocity.
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This response scored 2 marks for (b)(i) and 1 mark for (b)(ii).

(b) A typical particle of sand in the sample has the following properties:

diameter = 1.6x 10" m
volume = 2.1x10°m?
density = 27x10°kgm™
weight = 57x10°N

(i) Show that the upthrust acting on the particle is about 2 x 10~ N,

density of water = 1.0 x 10° kg m™

L= eV

QO =005\ ) (.8 V(2. X \Q'Q\
-S
U= 20600 X\Q 0. 2= 2 A9 W

(i) Calculate the steady downwards speed this particle would achieve if allowed to
fall through water.

viscosity of water = 1.2 x 10 Pa s

-3
E= 8nnvy o N= 2-0004 %19 —
- F & n(2as ) (Leng ™)
| [ShaloW g

L= .28 /s

LNEL NN s (B5€)

<D/ Speed = ... \. AW\ r‘ns"\
ResultsPlus

Examiner Comments

(b)(i) The candidate has worked out the weight of water displaced in 1 step using
upthrust = pgv.

(b)(ii) The candidate has substituted the upthrust as the force into Stoke's equation
rather than the weight - upthrust. Just 1 mark for 'use of ' F = énrnv.

A
Q ResultsPlus

Examiner Tip

upthrust and are given the weight of the particle, check to make sure whether they
are all acting on the object. If so, any calculations involving the forces, to find out

you to use the resultant force.

If more than 1 force has been mentioned in a question e.g. here you have found the

information about the motion of the particle (here it is the terminal velocity) will need
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This response scored 2 marks for (b)(i) and 3 marks for (b)(ii).

(b) A typical particle of sand in the sample has the following properties:

diameter = 1.6 x 107 m
volume = 2.1x10"m’
density = 2.7x10°kgm™
weight = 57x10°N

(i) Show that the upthrust acting on the particle is about 2 x 10~* N.

density of water = 1.0 x 10* kg m™
(2)

Upthpst 2 pVoy = Lond. _\?Cyf*'?) QL‘*“%M‘X‘“'\")

-5
I SATH. ST

(ii) Calculate the steady downwards speed this particle would achieve if allowed to
fall through water,

viscosity of water = 1.2 x 10 Pa s
(3)

. ..V'.‘..b.[“.‘.""."ﬁ. g‘fﬁ) = .r‘?’..‘-'f'{;,lll“‘.‘\. "f‘.?'ﬂ?'.\c‘.ﬁ._ kuY‘OﬁN
' 3.

-5 T 3
IR TR B2 RS L TS & SCID LG B ELL 1 R

AL S A L

VR NV
(1! [o.ﬁxu‘;) JU-L,(VJ"L

=l oA

Speed= ... 2.2\ .S

ResultsPlus

Examiner Comments

In part (ii) the candidate has found the resultant force first
and then substituted it into Stoke's equation to find the correct
value of 2.01 ms™ for the terminal velocity.
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Question 17 (c)

Candidates of all abilities found this question to be challenging, with very few candidates
scoring all 3 marks.

Most could not appreciate that the reason the larger particles reached the bottom first was
because they were accelerating for longer compared to the smaller particles or that they
have a higher terminal velocity. Candidates were expected to reach this conclusion and then
explain why, ideally making reference to the relationships between the drag and radius and
the weight and radius cubed.

The most common mark awarded was for larger particles having a greater terminal velocity
as they have a greater weight but very few attempted to back this up with mathematical
relationships. Responses seen mainly discussed the larger particles accelerating faster,
falling faster or reaching the bottom faster.

One mark awarded.

|
(c) The different types of particles in soil can be defined according to their diameters, as J
l in the following table.
!
|

Soil particle . Particle diameter
I clay | less than 0.002 mm ‘
i 1
i silt | 0.002 mm - 0.05 mm
i I 1
| sand | 0.05 mm — 2.00 mm
{ fine pebbles 2.00 mm - 5.00 mm
| medium pebbles _' 5.00 mm — 20.00 mm :
coarse pebbles [ 20.00 mm - 75.00 mm i
The photograph shows that when soil is allowed to settle in water, the pebbles tend
to be found towards the bottom, followed by sand, silt and clay in succession.
Explain why this happens. Assume that all particles have the same density.
-1 . | ( p 3 1' |
}‘k f«'t". Mw have. aal .:,J (74 J I f“'.'.jt".f 5 f'_a.n') H' e/ p J.r;-rL'. f :'.4J g SO0 i . j I \ES !
!
\ r \ . .
Male }'.f""-t’, i Sof e ‘T:J {\"--O\L'.L e vv{‘.f\u\ V(’Ju:‘_‘j H--\m Hw o H ok (-L}s.
! ‘j )
\ |

| qc,- Hej U._f'.feje'_ujcl ll-f.,t [ ‘lc‘r‘»\w Fr:ﬁc:J O} fim&‘, cir\(;} et l‘ )%i iv.;ﬁ-m [\|1’5-}-~ /Jﬁ fjﬂ
Cl-'am-:jf/ Jttﬁm_m 5o Afst-s H« & "-.I‘.r_a.} 46.. ﬂ-k .Sd\r\.{J ,.f,\ih\ L:m.:) r.lu.j FL,,“:IL«; i, HC.

PLALL o( ﬁ'-‘:,;r. ..'B.:,.[M‘.\JU'J-

ResultsPlus

Examiner Comments

This candidate managed to score 1 mark for the idea that the pebbles take
longer to reach their terminal velocity which is the same idea as the smaller
particles reach their terminal velocity quicker, as on the mark scheme.
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in the following table,

(c) The different types of particles in soil can be defined according to their diameters, as

Soil particle

Particle diameter

clay less than 0.002 mm
silt 0.002 mm - 0.05 mm
sand 0.05 mm — 2.00 mm
fine pebbles 2.00 mm — 5,00 mm

medium pebbles

5.00 mm - 20.00 mm

coarse pebbles

20.00 mm - 75,00 mm

The photograph shows that when soil is allowed to settle in water, the pebbles tend
to be found towards the bottom, followed by sand, silt and clay in succession.

Explain why this happens. Assume that all particles have the same density.
)]

As  pbhbles ave larger....Shey.. have Mo nelght . So.
accodvg o kerminal velodhy  cond Mieng, thay. terminal valeddy

s Miew oRov . Go veaches tte Vottew Qast. Sand do

e .
Aay  has Jhelv sadivs decreasand; and waolt alse decreowes

Pud velowky alse dectoasd  fon ?ﬂwdhdqem\ddaaw

PR e EO T ST W L T e

ﬁ ResultsPlus

Examiner Comments

This response scores 1 mark for the idea that the pebbles have
a greater terminal velocity. Following this correct statement the
candidate just put the particles in order of decreasing terminal

velocity, not gaining any further marks.
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Question 18

Parts of question 18 were answered well but some candidates left sections blank. Part (b)(vi)
was found to be the most challenging for all candidates with only few candidates scoring at all.

(a) Most candidates were able to score both marks by finding the spring constant from the
given weight and extension.

(b)(i) The majority of candidates that used F = kx managed to score both marks. Some
candidates did try to use F=ma but mostly failed to use the correct acceleration of (9.81 +
0.4), just managing to score 1 mark for use of F= ma.

(b)(ii) This part asked for an explanation of how the average acceleration is calculated.

A qualitative explanation would have sufficed but most candidates attempted this
quantitatively. However, very few realised that it was the resultant force acting on the spring
that caused acceleration of 0.4 ms-2 and most just tried to substitute the 4 N force of the
spring on the mass obtaining an acceleration of 10 ms-2.

(b)(iii) Most candidates found this straightforward and were able to use v = u + at
successfully and obtain 2 marks.

(b)(iv)Most candidates were able to draw the correct shape of the graph. Surprisingly it was
quite common to see an incorrect maximum plotted (constant velocity section) even if the
candidate had managed to calculate 0.8 m s-1 in part (iii). This was not penalised in this
part but in part (v) if an distance of 4m was not obtained.

(b)(v) Most candidates managed to score at least 1 mark for attempting to find the area
under all of their graph. The second mark was lost if candidates did not obtain a distance of
4 m, usually because of inaccurate graph drawing.

(b)(vi) Candidates found this question as challenging as question 17(c). Most just concluded
that as the extension was decreasing as the lift travelled, then it must therefore be in an
upwards direction. Candidates that did manage to state there must be a resultant force
upwards usually did this more by luck, as often the rest of their explanation was either
irrelevant or incorrect. Those candidates that did manage to spot that the extension initially
is greater than when at rest could rarely go on to conclude that this was due to an upwards
resultant force.

GCE Physics 6PHO01 01

45



This is a typical well answered response of a high scoring candidate that manages to score:
18(a)2 marks

18(b)(i)2 marks

18(b)(ii)2 marks

18(b)(iii)2 marks

18(b)(iv)2 marks

18(b)(v)2 marks

18(b)(vi)0 marks

18 A student uses a mass hanging on a spring to investigate the motion of a lift travelling
between two floors,

The photograph shows the apparatus used which is placed in the lift.

(a) The weight of the mass hanging on the spring is 3.90 N.
It produces an extension of 12.2 cm,

Show that the spring constant is about 30 N m™".

F:ki‘ = 2.80
0:0121
kv €
L X 2171 Nw'
K
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(b) The lift takes 7.0 s to travel between floors, starting and ending at rest.

The student makes a video of the apparatus and constructs the following table from
the observations made. The student notes three phases of the motion.

Phase of motien |, DUrRtien of phace

Average extension of spring
/s

Average acceleration
/ em /ms?
Start 2.0

12.7
Middle

0.4
3.0

12,2
End

11.7

0.0
2.0

0.4

(i) Show that the spring exerts a force of about 4 N on the mass during the start
phase.

T TR

mass hanging on spring = 0.40 kg

(2)
i H-06 -3 40 =

ik 66-13.40

= W
oo

A T O WU gt

(2)
= :iivo X

A

9

(ii) Show how the average acceleration during the start phase is calculated.

(iii) Use the values in the table to calculate the speed at the end of the start phase.

Speed= ... O8met
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(iv) Complete the graph to show the motion of the lift.
2)
Velocity / m 57! i
I A —
PN
0 I | II I |
3 4 5 6 7
Time / s
(v) Use your graph to find the distance travelled between the floors.
(2)
b < (o + 2.9
= = bh s\xb T N m
2
= -L-L_ *2)(0.-1 = 01“2
* 08 TR T, S
Distance = . A
(vi) Explain how the data for the average extension of the spring shows that the lift
is moving upwards.
(2)
TThe  extensen (s decreaning beea vse | At dorue
fophied e o Kedls  weagelless & a5 % moves
opwerds -

Results+lus
Examiner Comments
Part (b)(vi): The candidate has confused this situation with the

reduction in the reaction force as a lift moves downwards hence
reducing the 'weight' that the person experiences.
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This response scores:

18(a)2 marks
18(b)(i)2 marks
18(b)(ii)2 marks
18(b)(iii)2 marks
18(b)(iv)2 marks
18(b)(v)2 marks
18(b)(vi)2 marks

-

18 A student uses a mass hanging on a spring to investigate the motion of a lift travelling
between two floors,

The photograph shows the apparatus used which is placed in the lift.

(a) The weight of the mass hanging on the spring is 3.90 N.
It produces an extension of 12.2 cm.

Show that the spring constant is about 30 N m™".

LW A0 A oy 9 DM
Qe X107 w ~
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(b) The lift takes 7.0 s to travel between floors, starting and ending at rest.

The student makes a video of the apparatus and constructs the following table from
the observations made. The student notes three phases of the motion.

Phase of motion

Duration of phase
/s

Average extension of spring Average acceleration
/em /ms?

Start

2.0

12.7 0.4

Middle

3.0

12,2 0.0

End 2.0 11.7 -0.4

(i) Show that the spring exerts a force of about 4 N on the mass during the start
phase. '
(

CACeny
= AR

(ii) Show how the average acceleration during the start phase is calculated.

mass hanging on spring = 0.40 kg

So® mcceleration: 006
040
(iii) Use the values in the table to calculate the speed at the end of the start phase.

@A e

Speed = ..O" ¥ m/s. ..

)

So. force Z 2 A4 06A ~ &A

(2)

(2)

PN 2 O COTA IS XD
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(iv) Complete the graph to show the motion of the lift.

(2)
Velocity / m s!
1 ! - T
o7 1 wman BN 88
SERNSEATA AR
FEHHN
0 L as i
0 1 2 3 4 5 6 7
Time /s
(v) Use your graph to find the distance travelled between the floors.
(2)
antance s aren  wunder ™e e @ N
= e
Distance = . A

(vi) Explain how the data for the average extension of the spring shows that the lift
is moving upwards. ——
Weer @ Yree A\ reoves Wit A omitand  Veledlhy Mee . e m
VR emuien Yy Ll e Y YT eAurBYTS

ownens o the TR reoves auaedSrasS s resal Y ont

s AGts L apeBY A Thel aves DS AN TNh

Tnureds es
™ady Azona, wovih he T , e £prM9  [le
e e e e

ey » Ty e.:‘\""“-'m'
NEE 5 Swowima A Sworense T (Total for Question 18 = 14 marks)

ResultsPlus

Examiner Comments

This candidate managed to score both marks in part (b)(vi) as they have concluded
that the resultant force is upwards and have identified that the extension is more
than when the lift is travelling at a constant velocity (this is as good as comparing
it to the extension when stationary). The 2 points were not really linked together,

scored both marks.

which was not a requirement but would just show a greater understanding. However,
this candidate has managed to obtain more information from the data than most and
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Paper Summary

Based on their performance on this paper, some candidates could benefit from more
teaching time and extra practice on the following concepts and skills:

Calculation of the resultant force when more than 1 force acts on an object.
Accurate definitions of terms given in italics in the specification.

Reading from graphs accurately and then knowing what the area under the graph
represents.

Remembering that acceleration and velocity are vector quantities and their direction
should not be ignored when using suvat equations.

Keeping horizontal and vertical components of projectiles separate and not mixing them up.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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