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Introduction

This paper enabled candidates of all abilities to demonstrate their knowledge and apply their
understanding of the specification. Responses demonstrated good progression from GCSE to
similar topics at AS level and there was a good understanding of the new concepts that the
candidates had been taught. The paper differentiated between all abilities with questions
such as 14 and 16 challenging the most able candidates in their ability to apply their
knowledge of forces and Newton’s Laws to given contexts. The calculations were mostly
attempted across all ability ranges but lower ability candidates often omitted a step within
the calculation and were not able to obtain full marks.

This paper did not penalise for significant figures as is addressed in the practical unit.
Correct use of significant figures when calculating a quantity or quoting an answer as well
as accurately reading from a calculator by rounding appropriately rather than truncating the
number are important skills and should be reinforced throughout the teaching of the course.

Section A

Performance was good in this section with many candidates scoring 9 or 10. Questions 2
and 4 were the only questions that scored below 50 % in this section. Question 2 relied on
candidates remembering that the Pascal is the unit used of stress (a concept which was not
tested quantitatively anywhere else in this paper) and being able to manipulate the units
and indices when dividing by m? successfully. The lack of experience of the latter appeared
to cause the most problems. Question 4 required candidates to remember that a component
of a vector at 90° to itself is 0, most tried to resolve hence the frequency of responses C and
D.

Multiple Subject Percentage Most common
Choice of candidates incorrect
Question who answered response
correctly
1 Vector and scalar quantities 98 A
2 Equivalent units 46 D
3 Vector addition using Pythagoras 94 C
4 Components of forces 29 c,D
5 Newton’s first Law 65 B
6 Stokes’ Law 89 B
7 Young’s Modulus 56 C,B,A
8 Gravitational Field Strength 95 C
9 Forces on an object rising through a | 75 A
fluid at constant velocity
10 Acceleration-time graph 62 A
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Question 11

Many candidates managed to score just 1 mark here, mainly for explaining the difference
between compressive and tensile using the correct language. Many candidates just repeated
the stem of the question in these descriptions. Some candidates did remember to define
what stress is but too often just quoted the formula from the back of the booklet without
defining the terms.

SECTION B
Answer ALL questions in the spaces provided.
11 Explain the difference between compressive strain and tensile strain,
(J’W/?H?ISW? Sthain....7s....
AT TNL...ChRNG €. 1N, /m A.. af Q.Mmatiod.....
lvhen.. T < fi‘W/JN’i{ el A Lek lain. ferce.. @ Loopresie
Slrain =, —"/%7’ Teusile. shain_ s 4. measwe. O extnsion. .

Lope ing. To.. 7. /f”z?fifna/ /7, jmd /P’.r‘y.ﬁ’/’ hen. (.S, STrechadl.
"f'e: n/{/ Sfrarn = ’f

ﬁ ResultsPlus

Examiner Comments

This candidate did not manage to describe the differences between
the change in length when under tension/compression.

Although they quoted D//I and x/I for strain, which alone is
insufficient, there was also a qualititative explanation of extension
compared to original length which was sufficient.

A
@ ResultsPlus
Examiner Tip

When trying to explain a quantity, especially one which has been given at
the back of the formula booklet as a formula, symbols must be defined.
This also applies to symbols used in explanations in all questions so

that the examiner is clear about which quantity you are discussing.
Ambiguous letters used as abbreviations can often mean another
quantity which may contradict your answer and lose you the mark.
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SECTION B

Answer ALL questions in the spaces provided.

11 Explain the difference between compressive strain and tensile strain.

. wamw.w.:.bu @ %MMJ#M ma’pﬁw\‘
| while omsile abraio. is tha. hrain. vuded. bo pull. Abe. chid

Examiner Comments

The candidate seems to have confused strain and force here. No attempt
to explain strain and compress is really just a repeat of the stem of the
question and is insufficient to describe compressive. Pull was acceptable
for describing tensile but both explanations were required.

@ ResultsPlus

Examiner Tip

When asked to explain or define a scientific term do not take
words directly from the stem of the question as you have not
demonstrated to the examiner any additional knowledge.

SECTION B
Answer ALL questions in the spaces provided.

11 Explain the difference between compressive strain and tensile strain,

CO""P%W(. Shain S, ‘Ha(& CQE.MCQL%L L@*GF £2x lcjt"\ﬁ’tp H
CMGQ Ci‘eﬂ.%\t Shrain. s, J'El(_ SN CARC, (9£ Or}jmj

/Po%n\

ResultsPlus

Examiner Comments

Correct description of compressive and tensile. 1 mark.
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Question 12

This question was answered successfully by many candidates. Most candidates managed to
identify that the viscosity was decreasing. The main source of error was candidates who did
not explain that the oil would be spreading at a faster rate and tended to just describe it as
spreading easier or more. This question is testing the link between viscosity of a fluid and
its rate of flow hence a reference to the speed of the oil is required.

Explain the difference that using a_hot pap would make to how the oil spreads.

anicdn sk pnodkee. tat. ol A VISCEWS.

Resu

Examiner Comments

A good response scoring 2 marks where the candidate has clearly
compared a hot pan to a cold pan with the oil spreading out 'faster’.

Examiner Tip

Be careful when you are asked to compare 2 situations. Here you have
been asked to compare a hot pan to a cold pan so an answer demonstrating
a comparison is needed e.g. faster not just the oil will travel fast.

Explain the difference that using a hot pan would make to how the oil spreads,

ciscosiby ok dhe. 00l 0S5 \ewer, soik

F"ow e ADAE e_o,,.s_{._l?; erammaﬂr\g NRNE TN o EPRE—

ResultsPlus
Examiner Comments

Just 1 mark for lower viscosity. Flows more easily is insufficient,
more detail needed such as it will flow faster.
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Question 13

The majority of candidates managed to score at least 2 marks for this question. The

marks for naming that the shield requires a malleable property and the decorations

require a ductile property were the most commonly awarded. The subsequent definitions
of these materials were variable, some candidates managing to identify that the copper
demonstrates large plastic deformation. For malleable, just recognition that it undergoes
plastic deformation was sufficient. Very few candidates were able to define these properties
with enough detail to score all 5 marks and include that it is malleable when under
compression and ductile when under tension.

*13 The metal copper probably gets its name from the Mediterranean island of Cyprus,
which was an important source of the metal in ancient times. Copper was versatile
because it could be beaten to make large flat objects, such as shields, as well as being
drawn into wires which could be used decoratively.

Name and define the property of copper that makes it suitable for this method of
making shields and the property that makes it suitable for making wires.

e, Wréb w for.. ShieMs s bhak. o
is. maeable . ss i s ep\s;ﬁj f/ab‘m-w( andl...movkled o L a(ﬂgo-m‘s

_ Hw; prcpar&j M enables it to. be. d'ﬂwh P .
0(“"0(“‘5 OLJ&M‘_-;.&. Wil a‘i*nhﬂ P'cu# . f.».!H\.ca. .....‘.Q?:r*.\%.. J"mrgk.. -

LR LT i N

) jﬂf‘fu,’ jrreﬂ\}H‘\ [
e,

ResultsPlus

Examiner Comments

This response scored 3 marks. The candidate has identified the 2 properties but
forgot to mention that the ductile property requires a large plastic deformation.
No link made between beaten and compression and drawn and tensile.

GCE Physics 6PHO01 01
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*13 The metal copper probably gets its name from the Mediterranean island of Cyprus,
which was an important source of the metal in ancient times. Copper was versatile
because it could be beaten to make large flat objects, such as shields, as well as being
drawn into wires which could be used decoratively.

Name and define the property of copper that makes it suitable for this method of
making shields and the property that makes it suitable tor making wires.

Cogpe 1. 0. Gor kois i Sl Lo W1 \igy
I\%lw!de WWGNIFMNA\ o\mnl,%c
Plnthe dgbrmc% ke Lete, Comﬁm vk Mo
%rﬂk j()f bedits, (ol Qelde or povel..

g\(i@;r’f ¢ ol U”fi uckle Mok T goun 1 e\w}t
ot AT Y b bing. Sovop plash . doprrkin
hn edadar gk R k2 ede by Lh iher 5.1 Collts.

ﬁ 5
ResultsPlus
Examiner Comments
This response scored 5 marks. Identifying both properties. A reference for

each property to a (large) amount of plastic deformation and a reference to
the forces being compressive for the malleable property.

Question 14

All candidates found the applied nature of this question challenging. Many not understanding
what is physically going on and therefore often discussing C hitting seat B, B moving out

of their seats and a force acting on A to propel them out of their seat and into passenger

B. A lack of understanding of N1 was evident with the majority of candidates. N3 was
successfully described, mainly correctly for passenger C, however, to describe C's motion
i.e. a (resultant) force acting on C needed to be identified and not the source of the force.

Two marks were available and often awarded for just describing what an observer would

see (first and last marking points on the mark scheme). Therefore just realising that A will
collide with B and that C will remain in their seat would get 2 marks. The candidates had
difficulty explaining these observations in terms of forces and Newton's laws. Although N1
was often quoted (as was N3), it had to be applied to the situation for passenger A. Many
candidates realised that A would leave their seat but could not link this to N1 and described
that they would just continue moving but discussed that the chair gave them a force so they
could accelerate forwards.

GCE Physics 6PHO1 01



*14 Direction of travel

Seat A Seat B Seat C

The diagram shows three passengers sitting on a train that is travelling at a high speed in
the direction shown. Seat belts are not used on trains.

With reference to one of Newton’s laws of motion, explain why seat C is the safest seat
for a passenger to be sitting on in the event of a rapid deceleration. You may assume
that the seats all remain fixed firmly to the floor and do not break.

Accordng o fue (st (aw of mofien . tngJ
At rest ok A F (Onstant Ve(ol(t9 remsin
SO0 (eSS an tmhafanced Fokce acts o
fhee Ty (S the Cwule F0r faoe Lo §ienger
In Staf A whea the FFRA s
fielen(y Aecelerares , theil (netfa
LOontnnes o move Fhea  Forwarel bl
they Wt Foe Person in Jest B, But Jeaf.
C. IS Facing. alwaly  fhon  fue 2lifection of

them n R t-6e/F J€AFs  (Total for Question 14 = 4 marks)

<J ResultsPlus

|/
Examiner Comments

4 marks.

Marks for identifying that A (continues) to move forward and that C stays ('falls into") in their seat.
N1 quoted but clearly identified as being the reason for passenger A's movement. The movement
of passenger A has been correctly identified as continuing to move forward with a mention of
inertia here. This candidate has grasped the situation here and had a good understanding of the
ﬁrst/lgw. The candidate did not describe the forces acting on C or the fact that they decelerate.

@ ResultsPlus
Examiner Tip

When quoting Newton's laws, unless you have been specifically asked to just state them, they
need to be in the context of the question. Identify which body in the case of N1 is continuing
forwards and will therefore have a constant velocity. For N3 identify the 2 bodies involved;
state the body causing one of the forces and the body it acts on and vice versa as well as their
directions when describing the law e.g. passenger C exerts a force on the chair (in the direction
of motion of the train) and the chair exerts a force on passenger C in the opposite direction.

GCE Physics 6PHO01 01
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*14 Direction of travel

Seat A Seat B Seat C

The diagram shows three passengers sitting on a train that is travelling at a high speed in
the direction shown. Seat belts are not used on trains.

With reference to one of Newton’s laws of motion, explain why seat C is the safest seat

for a passenger to be sitting on in the event of a rapid deceleration. You may assume
that the seats all remain fixed firmly to the floor and do not break.

_Neurfoms . “1""’*%{‘}‘" mﬂbi“’“&q‘f’“‘ _____ o . al

__________ oj e ,jarce.o Q.. _agm'ébm'um Hhen
e -ézg& anll . Ml e a. cmséa«#le/cxgr

..ln'ﬂm. Lavenk.. “’5’ Sopha). . deoceierakion

PN con 2 ke

B B (whe provicles

(Total for Question 14 = 4 marks)

ﬁ ResultsPlus

Examiner Comments

This response scored 0 marks.

The candidate has described N1 but has not applied it to an

individual passenger and, as passengers A and C use this law differently
in this situation the candidate needs to specfically refer to A.
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*14 Direction of travel

Seat A Seat B Seat C

The diagram shows three passengers sitting on a train that is travelling at a high speed in
the direction shown. Seat belts are not used on trains.

With reference to one of Newton's laws of motion, explain why seat C is the safest seat
for a passenger to be sitting on in the event of a rapid deceleration. You may assume
that the seats all remain fixed firmly to the floor and do not break.

. ...[.h....r‘(’lnl.f..........f.%(ﬂ.....&...K......ﬂfl.lcl-......clft;f_'ffﬂ.}ﬁbt\ Gs.. Stak B a1d seat B
ave by sale. SeatA ot s totak sFa (¢fz’i_Jac!/w/.’c'dh_,_&_-jﬂ___._.____
el a [;ya kin My i dealecat . d’ﬂJ...."‘J;ﬂ.‘? - Newtpn s

Thid  law ot Mokion, Mo sab =il Exert an ....!.f.rm/. anc opposike. ...
fovee. 0n Y, -f"""”";"‘ ta SEcth & Gnd m-_«_,a._kkp‘bmja& Gl QKM/Q(;
tnho _Hq._.qmw o A Stak .0ad B i k. sea Bl ten sabeds..
wtll Seab £ i M sabesk seak a5 He ./Q«Jm_.___cl_.é_q}?_ He
.‘%p‘!mi}?ﬁ..c{iﬁtﬁfaq . He dicebion. ¥ Frave! e pussiagss in sl il Redl
alvie but a bve onHa seab. oo

(Total for Question 14 = 4 marks)

This response scored 1 mark. The candidate has identified that there is a
force involved with keeping C in their seat but is muddled in their description
of it. They needed to say that the chair exerts a force on C, here they have
passenger C feeling a force 'ON' the seat.

Although, according to this candidate, the mechanism of A getting to B
involves a force, they have identified that passenger A will leave their seat and
collide with B (1 mark).

ResultsPlus

Examiner Comments

GCE Physics 6PHO1 01
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Question 15 (a) (i)

Nearly all candidates scored both marks. Just 1% scored 1 mark, mostly because they did
not quote the final answer to 2 sf as is required in a 'show that' question. Most common
reason for scoring 0 marks was the use of 45° instead of 42°.

The photograph shows a lawnmower being used to cut grass.

(a) (i) In order to push the lawnmower, a minimum force of 650 N must be applied to
the handle of the lawnmower at an angle of 42° to the horizontal.

Show that the horizontal component of the force is about 500 N,

beluf F=6oxXantr  farcharlo

(2)

%0 FawnnBoo N

ResultsPlus

Examiner Comments

Final answer not quoted to 2 sf, just the 1 mark for seeing 650 cos 42 .

The photograph shows a lawnmower being used to cut grass.

(a) (i) In order to push the lawnmower, a minimum force of 650 N must be applied to
the handle of the lawnmower at an angle of 42° to the horizontal.

Show that the horizontal component of the force is about 500 N.

I 5110155
4 = 1—85’\1 A

Resuits+lus

Examiner Comments

Correct answer to at least 2 sf. 2 marks.

GCE Physics 6PHO1 01



Question 15 (a) (ii)

Nearly all candidates scored at least 1 mark for multiplying a force by a distance. 54 %
managed to use the correct force of 483 N(or 500N) and the distance of (15 x 7) of 105 m.

As with many attempts at calulations by weaker candidates in this paper, the correct
formula was usually selected and substituted into but not all of the information was used.
The photograph shows a lawnmower being used to cut grass.

(a) (1) In order to push the lawnmower, a minimum force of 650 N must be applied to
the handle of the lawnmower at an angle of 42° to the horizontal.

Show that the horizontal component of the force is about 500 N,

om. 42 x 65 = hRDB. 040 N ohidh conm ke
vouwnmd  we to SDON v

(ii) The lawnmower is used to cut 15 strips of grass, each 7 m long. A

Calculate the work done by the person pushing the lawnmower.

) ovk dame. . o= dibrakme.me.m-‘-‘
= LSO xS % 7

-.8250..4

r

Work done =6 X250 5 e

ﬁ ResultsPlus

Examiner Comments

The applied force rather than the component calculated in
(a)(i) has been used. Just 1 mark for use of AW= FAs.

GCE Physics 6PHO01 01 13
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ﬁ ResultsP!

The photograph shows a lawnmower being used to cut grass.

the handle of the lawnmower at an angle of 42° to the horizontal,

Show that the horizontal component of the force is about 500 N.

KO e L - Q3084366 N
ﬁr%g AN

AR Oy SN

(ii) The lawnmower is used to cut 15 strips of grass, each 7 m long.

Calculate the work done by the person pushing the lawnmower.

__.._wm U
rT 40N

(a) (i) In order to push the lawnmower, a minimum force of 650 N must be applied to

vorkdme= HSS0Nm

us

Examiner Comments

1 mark for use of AW = FAs. An incorrect force and an incorrect distance
have been substituted in. This is a straightforward response, clearly
following on from the previous part of (a).

If an item is still within the same part of a question then it is likely
that the calculations will follow on. Before substituting in just

any value of force in this case, check to see why the part you are
answering follows on from the previous part and select the correct
force. Information is rarely given without a use for it. Directly
above the question for (ii) is the information that there are 15
strips of grass in total. This information needed to be used.

GCE Physics 6PHO1 01



Question 15b

This question required a qualitative understanding of AW=FAs. Most candidates understood
that the force would be less and could score at least 1 mark. However, most failed to
describe successfully the reason why. Many just stating that it was due to the angle being

smaller.

Some weaker candidates repeated the stem of the question and just explained that the

force would be a minimum rather than the minimum force being less.

Explain how this changes the minimum force required to push the lawnmower.

i }4::& Aitedion et ]’rc«\hd e J"’)’ms %e N
cquen @t Sare serk 4 fore |

Oﬂb L?@ (&?3“1

ﬁ ResultsPlus

Examiner Comments

2 marks. The candidate has the correct idea that all the force applied is
now in the direction of motion. They have not specifically referred to less
force but have stated that a minimum force of 483 N will now be required,
which given that they were told earlier in the question that is with the
other lawnmower it is 650 N, is sufficient to imply a lower applied force.

Explain how this changes the minimum force required to push the lawnmower.

W?MMW BMWTADXML
WMMWW

ResultsPlus

Examiner Comments

Typical 1 mark answer. Reference to the angle of the handle
being reduced without applying this to the forces involved.

GCE Physics 6PHO01 01

This photograph shows a lawnmower with the top section of the handle horizontal.
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W

This photograph shows a lawnmower with the top section of the handle horizontal.

X
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Explain how this changes the minimum force required to push the lawnmower.

noededh . Yo pusta Yhe Nouwnmower

This photograph shows a lawnmower with the top section of the handle horizontal,

)rb.n\‘{\(z) Wne . hand\e . hoazoaYo Ll decceoses. . Yoo ...
Verhale.. . Convponent ol The wainwnom  (occe .requd.»(.‘ed......
Yo push e awamower, . odse. wereases . Yhe. .

hotzental Comnponent . wneh meons .. \ess .force . 38 ..

(Total for Question 15 = 6 marks)

ResultsPlus

Examiner Comments

1 mark for less force. The candidate has the idea that the vertical
component of force has reduced but did not go as far as to say
that there is no vertical component of force.

GCE Physics 6PHO1 01



Question 16 (a) (i)

Most (over 75%) of candidates could correctly describe both laminar and turbulent. Many

responses only included a negative explanation such as in laminar the layers do not mix and
in turbulent the layers mix. The majority of candidates just wrote every description they had
been taught for each response which was not necessary. 1 correctly worded description was

all that was required.

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

Laminar flow

Turbulent flow

(2)

They moe i o Shaight ne o ove  Oirehin - Tae lege]

@ demot Mo e a. _.erm('gﬁf'. Gue and Veried Thede
df”&'igan?a& (Aga-ﬂ: MAA - ﬁtlg jbrm. Colole e 1.

ﬁ ResultsPlus

Examiner Comments

had written enough in subsequent sentences here to explain these terms.

2 marks. A clear reference to layers not mixing for laminar and layers mix as well as
form eddies for turbulent. Use of 'they' is unclear as it could refer to particles or the
fluid and is not obvious from the stem of the question. Fortunately the candidate

OO ResultsPlus

Examiner Tip

Be specific when answering a question. Try not to use words such as 'they' as the
examiner will not know what you are referring to. Mention as in this case, the fluid.

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

Laminar flow

AR

Turbulent flow

SR (Wa V°X SRR V.6 RVAN- Vv U -- ¥ UL S >0 sV VN

(2)

. '\;{wa\\q’\& Constemt. \we\pﬁ_n% amd. . \ves dan't

ﬁ ResultsPlus

Examiner Comments

Correct explanation for turbulent. It is difficult to correctly describe
laminar in terms of velocity and the candidate must refer to the velocity
at a point being constant as the velocity between layers will differ.

GCE Physics 6PHO01 01
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Question 16 (a) (ii)

As with all applied areas of question 16, this was very poorly answered. Clearly candidates
are very comfortable being able to define turbulent flow but have very little understanding
of what causes turbulent flow. Nearly every response which managed to score the mark had
identified that the direction of spin was in the opposite direction to the flow of the air at A
(or vice-versa at B). Ideally the candidate would have realised that this causes a greater
relative velocity between the air and the surface at A which causes a larger region of
turbulent flow. Some candidates that scored 0 had grasped that the air flow and spin were
in opposite directions but failed to identify as to whether these were at A or B. As both A
and B are mentioned in the stem of the question, the candidate needed to be very clear as
to which part of the ball they were referring to.

GCE Physics 6PHO1 01



16 In the game of table tennis a ball is hit from one end of the table to the other over a
small net,

(a) Making a table tennis ball spin when it is hit can affect its flight. The diagram

shows the path of air around a spinning ball. It contains regions of laminar flow and

turbulent flow, The flow changes from one to the other at points A and B.

direction
of spin

YV¥Y

Direction of

ball’s movement

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

Laminar flow

D Lu?j.;:,vbf g.avo Ao..noX. (RO and. . &%m ...‘tﬁn‘t... T e X T Wq-dumb

Turbulent flow

La.«a._csu-o ghow m&g&rn\nﬁhx’nmd% OARNenYy, .. andl AK... P 00

Ak OvesT. S W\rd&u\w)ﬂm?fp

(ii) The ball is spinning in the direction shown in the diagram.

Suggest why there is a larger region of turbulent flow on the top of the ball than
the bottom.

Recamoe, W S k. Man oy @n&xnw @Qm&...d&m. fo W
R . 50 e DU Aoy A YN G velaiive. o TR YT

Excellent answer, 1 mark. This also included reference to the
velocity of the fluid relative to the velocity of the ball.

ResultsPlus

Examiner Comments

GCE Physics 6PHO1 01
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16 In the game of table tennis a ball is hit from one end of the table to the other over a
small net.

(a) Making a table tennis ball spin when it is hit can affect its flight. The diagram
shows the path of air around a spinning ball. It contains regions of laminar flow and
turbulent flow, The flow changes from one to the other at points A and B,

Direction of

ball’s movement

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

Laminar flow

e TIOPASY. A0 . o w0 mﬁa&& e B LT L TO———

Turbulent flow

Wrﬁdw“ﬁ“i*vtw $,ﬁaw\t\r\5:n W Sooonaton, o eddven.

(ii) The ball is spinning in the direction shown in the diagram.

Suggest why there is a larger region of turbulent flow on the top of the ball than
the bottom,

(1

o e Top. o8 Wt Sl o 0000y .o qreader. WA WA

ResultsPlus

Examiner Comments

This scored 0 marks. The candidate may have understood that
the greater region of turbulence is due to a greater relative
velocity at the top but failed to describe this clearly enough.

20 GCE Physics 6PHO1 01



Question 16 (b)

This question was not answered well, many candidates just repeated the question and failed
to realise that this is a Newton's 3rd law question hence requiring a reference to the law
and/or reference to both bodies involved and the direction of each force. Again, just a bold
statement of N3 without being applied to the forces would not gain a mark. Incorrect use of
upthrust and drag was seen here.

There was poor use of the word 'force', many candidates choosing to discuss the ball being
pushed or forced upwards. Many candidates omitted such terms altogether, using 'deflected’
from the stem of the question which did not allow them to get a mark.
(b) The diagram shows that the air is deflected upwards after passing the ball.
Explain why this means there must be a downwards component of force on the ball
in addition to its weight.
)

Acceldbag. for. new trns. 3¢ b all. Eorees. bhave. ce. ..
Lequal and opposite. . fhwe force. toeidose. 5. P ball
LS ..*.Ote\s.'"!.['.\r-.—-&.. RQQthpra/d" He.ak g also..

ResultsPlus

Examiner Comments

This scored 2 marks. Although the candidate did refer to the ball pushing the air
upwards rather than the force of the ball on the air etc, they had both bodies and the
direction of the forces identified.

(b) The diagram shows that the air is deflected upwards after passing the ball.
Explain why this means there must be a downwards component of force on the ball
in addition to its weight.
(2)

T™ere. oo lo. e anote.. Brce. thH(‘ﬁ downnccel. e loe. alohs.
e oveacome. . He %)mel' anch deflrc.". He. Ous upw;wi_s.

ResultsPlus

Examiner Comments

Reference to upthrust. The candidate has really just repeated
the question without attempting to answer it.
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Question 16 (c) (i)

This question was answered well by the more able candidates. The requirement to use both
the horizontal motion and the vertical motion confused weaker candidates who often used a
u = 31 ms* when substitutingthe time into s = ut + 1/2 at?.

Although truncation errors are not penalised, quite a few candidates were seen to drop the
7 from the time of 0.0 87 s, giving a distance of 0.031 m). This is a poor practice and the
accuracy of reading from a calculator mid calculation needs to be encouraged.

(¢) Spinning a table tennis ball allows it to be hit harder and still hit the table on the
other side of the net.

(i) A table tennis ball is hit, without any spin, from one end of a table so that it leaves
the bat horizontally with a speed of 31 m s™'. The length of the table is 2.7 m.

Show that the ball falls a vertical distance of about 4 cm as it travels the length
of the table.
(3)
_ 58 _ 20m _
e SE WL B AT BT T 0BT S
o he menna verRead | olisyence.
Lo he % a’= 8tk (008]5)"

o Pe03m =30em X gewm
S the kol falle o vertieel  distance. o obout 4 em as it

ﬁ ResultsPlus

Examiner Comments

Use of horizontal velocity to calculate the time of the journey.
Time then substituted into s = ut + 1/2 at? (or as the case
here just 1/2 gt?) and the correct answer of 0.037 m obtained.
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Question 16 (c) (ii)

This part of the question demonstrated that the majority of candidates had not grasped
what was being asked in the question. Most believed that the question was asking how the
ball can gain extra height to get over the net as oppose to drop a greater distance in the
same time.

The few candidates that did understand the difference between a ball with spin and one
without often failed to use the correct language needed for the 3rd marking point and
discussed the ball falling faster rather than a greater distance.

By this stage most had forgotten about part b and did not realise the significance of the
4cm. Candidates should be reminded that the items within a question part are linked
together.

(ii) The net is 15 cm high, Explain how the spin helps the ball hit the table on the
other side of the net.
(3)

the o madel, bl alr. tuwrbudondt, . Hals, waokes
Moo Lol CloUnRh (e 0y WMOve. RORICIANS
vgedh v bwrloudoadls . b S5O S SeolA gV,
oot Yue o of, Hae to\de . Withaouk

SR oy Ly Uew, bt ok v g (Sow,
co b Spha. hedeyy  fouige s Voot

ResultsPlus

Examiner Comments

Candidate described the spin giving the ball lift to travel a greater
distance upwards to get over the net. This scored 0 marks.
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(ii) The net is 15 cm high. Explain how the spin helps the ball hit the table on the
other side of the net.

(3)
T T A V= VO JT\ S v X VI N W VL | I PO S

L OSSNV NP NURT N S| S G\ IS SSPS LA \ W A\ B
NP P VP S T Y -PUNY WU | WA % L) W JRUCOU s o
| o\ \ W ¢ Sl vedean Vs W et Bpin
M\m\‘&?t& Ao WS B o Mes othe Side
Voa....ondh.

The candidate had the correct idea that the ball needs to be
travelling in a downwards direction. Unfortunately the motion
was in terms of speed and not distance. A vertical component
is mentioned but they did not state whether they meant
acceleration, force or just the velocity.

ResultsPlus

Examiner Comments

Examiner Tip

When mentioning components if decribing motion, they
must be accompanied by a quantity such as velocity,
acceleraion, force etc.

(ii) The net is 15 cm high. Explain how the spin helps the ball hit the table on the
other side of the net.

3)

T <t . conn . fitpomed, b devonah b o e

)

This response scored 2 marks. Correct statement about a greater downward
force on the ball and the conclusion that a greater downward distance will
be travelled in the same space of time, even with a reference to the 15

cm. Unfortunately the missing link between force and the distance travelled
in the same time has been omitted, i.e. the acceleration.

ResultsPlus

Examiner Comments
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Question 17 (a)

Most candidates managed to score at least 1 mark here for identifying that the acceleration
is the gradient. Not all tangents drawn were accurate enough to enable the candidate to
calculate a gradient worthy of three marks. Even though the graph was small, if a long
enough tangent had been drawn (as should be encouraged) sufficient accuracy should have
allowed the candidate to calculate a value in range and score all 3 marks.

Some candidates used the cord betweent = 0 s and t = 6 s. This was allowed as the
gradient of the cord was the same as the gradient had an accurate tangent been drawn at t
= 3 s. However many candidates attempted to use a = (v-u)/t and assumed u was 0, v was
21 m st and t = 3 s calculating an acceleration of 7 ms=2. These candidates had frequently
drawn in a tangent at t = 3 s but did not seem to know how to use it. Therefore many
candidates not realising that suvat equations can only be used where the acceleration is
constant.

2 out the 3 marks in this questions were accessible to all candidates i.e. drawing a tangent
and attempting to find a gradient, even if not accurate enough for all 3 marks. The poor
quality of responses across all ability ranges here has demonstrated the need for practice as
the skill of drawing a tangent and finding the gradient is new and was not required at GCSE.

(a) Calculate the acceleration at time 7 = 3 s,
3)

;‘\C,u&i.-:b’(()\%[‘\ s C j\r(%/\'\ar\\__
5 \-5}:\ﬁ\

g Niio N

= 206 VB

Acceleration ’ Q \ 6 AL ) N .

l

ﬁ ResultsPlus

Examiner Comments

Full marks.
Gradient taken ( and stated)
Raw data from graph written in to show working

Answer accurate enough to fit in the narrower range required
for 3 marks as given in the mark scheme with the correct unit.

A
Q ResultsPlus
Examiner Tip

When a question requires any information to be taken from a graph,
always state what you are doing eg acceleration = gradient and
then include the values taken in your working out (eg (30-16)/6.5)
rather than just quoting a ratio without any explanation.

GCE Physics 6PHO01 01
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(a) Calculate the acceleration at time ¢+ 3 s.
(3)

39N q'/ﬁ
Acceleration = . w* 7m)'5

Examiner Comments

Although the candidate had correctly identified that the
acceleration is the gradient of the graph they then just found the
velocity/time at 3 seconds, assuming this to be the gradient.

i VI

0
2/0 d
Examiner Tip

Acceleration is the gradient of a velocity-time graph.

If the acceleration is non-uniform (and the graph curves) then a tangent
needs to be drawn at the velocity or time mentioned in the question.

Make sure that a large triangle is drawn to reduce the error in your value
of acceleration.
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Question 17 (b)

Most candidates managed to score at least 1 mark for this question. The weaker candidates
could describe the shape of the graph i.e. state it is a curve/has a changing gradient. Many
then added to this by identifying that the acceleration was not constant. At this stage

some candidates then confused the acceleration with velocity and said that the car was
decelerating rather than having decreasing acceleration.

Very few candidates attempted to explain why there was a reduction in the acceleration,
with no reference to forces at all. Just 7 % of candidates scored all 4 marks.

(b) Describe and explain the shape of the line in the first 6 s.
(4)

o tle fSE 6 ol Mo Acver.. (3 declembn . as. K veluity
| Jem?( g be dowels, Atke thS peioh ke tedrwy ot Gtk
et The decebeiv o bt L. o5 H\L lre. \oetemer b0y (e
o fle Bt £ fonds.  wh . dmelnbon o 5 aerenp velty dvdd

ResultsPlus

Examiner Comments

1 mark for identifying the change in gradient.

Examiner T|p

As mentioned above the candidate has confused
decreasing acceleration with deceleration.

(b) Describe and explain the shape of the line in the first 6 s.

' ' oEu@ow\QJ
o R0 a___pggmxﬂ*&c&m&h&/\
s @ ek Hoa du,uug Pm@,uwmd
F MO 2. (0. RARINRX0) |
__ %) QU mm
W 08 F o

ResultsPlus

Examiner Comments

No description of the graph. Correct explanation that the acceleration is decreasing, that
the air resistance increased and that the resultant force has decreased. All 4 marks.
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Question 17 (c)

This question was answered well with 71 % of candidates obtaining the mark. The minimum
answer required was just zero (no units) . Many chose to write more but some equated a
constant velocity with constant force and scored no marks.

(c) Describe the resultant force on the car between times =6 sand ¢ = 16 5.
(n

Yo ESULIoNE.. (erce s Consdeant-.

ResultsPlus

Examiner Comments

0 marks. Confusion of velocity with force as the car was
travelling at constant velocity.

(c) Describe the resultant force on the car between times 1 =6 s and 1= 16 s.
(1

i Kegultaant. foce.. 15, 2ew.. becayuse. __ue.lcm'.ty__..: Sl SIAN.E.
RN, ALLLIRTUD ... 88 LY oo

ResultsPlus

Examiner Comments

Good answer and although it is just 1 mark the candidate has
explained why the force is zero.
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Question 17 (d)

The most common correct approach for candidates to answer this question was to calculate
the total distance and then divide by the total time of 50 s to obtain the average speed
hence automatically showing a value less than the given value of 22 ms™. Some candidates
approximated the area under the graph bit too generously and obtained a value out of
range from the final mark but could still get 3 out of 4 marks. A small minority of students
managed to accurately sample the velocity at small enough regular intervals to be able to

also obtain a value in range (not a method to be encouraged). Most of the incorrect answers

seen were from candidates who just identified 4 velocities (2 constant and 2 approximated
mean values whilst accelerating and decelerating) and then averaged them, scoring O.

Although this question did not directly ask the candidates to find the total distance travelled
the mention of 'average speed' in the question should have been enough to remind
students that average speed = total distance travelled/time. As with q17a a weakness with
candidates in using graphs in calculations has been highlighted.

(d) Show that the average speed of the car does not exceed the average speed limit
of 22ms™,

(4)

. aw{l\“(‘j?' {Qe cf = 7%3/2} C)GL_._LQ.

e

= LLALO + D410 * 16 68O

o0
- lon
50
= 'Z.O.l'lvusr}/o,

us

Examiner Comments

Total distance found (and in the correct range between 900 and
100 m) and average velocity calculated, 4 marks.

A

Examiner Tip

Remember that average velocity = total distance/time.
(This is not given on the formula sheet)
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(d) Show that the average speed of the car does not exceed the average speed limit

of 22 ms.
final speed + nitial pescl
e N

13 +14
o

4)

n

.Auer%e Speard.
So e Qremge specl of e cur dves ot excesol he awﬁeg‘w{.

et of 22 ms!.

.I[

ResultsPlus

Examiner Comments

The candidate has just found the average of the initial and the final
velocity, ignoring the fact that there is a whole range of velocities.
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Question 18 (a)

This was answered well with the majority of candidates scoring at least 1 mark. Many
candidates had understood what was required but by using incorrect language then missed
out on a second mark by mentioning that the blades 'rotate'. This is just a repeat of the
stem of the question and an answer in terms of the 'work done' formula was required.

The answer either required a statement that the wind exerts a force (on the blades) causing
them to move as an application of work done = force x distance moved in the direction of
the force or a reference that work done is a transfer of energy and then identifying where
the transfer takes place e.g. KE of wind to (KE of) blades.

Candidates who answered in terms of a transfer of energy tended to miss out on the second
mark as they could not describe the specifics of the energy transfer accurately e.g. KE of
wind to (KE of) blades.

As seen in question 16 many candidates used everyday expressions when discussing force
such as the wind forces or pushes the blades rather than the precise physics of 'the wind
exerts a force on the blades'.

(a) Explain why we can say that the wind is doing work on the blades.

MMaWW@m% mw
gy KA wad i, NASRICA o o Q/wgy
g oiing-the-- i, W

ﬁ ResultsPlus

Examiner Comments

This candidate scored just 1 mark for identifying that a transfer of
energy is involved. They did not answer the rest of the question
in context (i.e. wind and blades) and did a direct energy transfer
between the KE of the wind and electrical energy.
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(a) Explain why we can say that the wind is doing work on the blades,

(2)
The w5 applupy. o Fore f5 Ho blocha chah paga

ok done = Fory « shong.

ResultsPlus
Examiner Comments

Both marks awarded.

A
@ ResultsP

Examiner Tip

us

When asked how a concept such as work done is being applied to a specific
example, think about how you would normally find the work done. Then
answer the question in terms of how you find the work i.e. what applied the
force and what happened e.g. it moved a distance of.....

GCE Physics 6PHO1 01




Question 18 (b)

Most candidates could attempt successfully parts (i) and (ii). Some candidates did not
treat the volume of air as a cylinder but as a sphere and failed in their attempt to find the
volume. Part (iii) was also answered well but some candidates either forgot to square the
velocity, sometimes omitting to write the squared in as they substituted in the values.
Other candidates used the volume in place of velocity when substituting. Part (iv) required
candidates to successfully find 59 % of the energy and divide by 5 to get the power. Most
candidates forgetting that they had just calculated the energy over a 5 second period and
not dividing by 5. Some poor attempts to find 59% with candidates dividing by 59 or even
finding 41 % of the energy instead.

(b) The area swept out by one blade, as it turns through 360°, is 6000 m?. Wind at a
speed of 9 m s~! passes the turbine.

(i) Show that the volume of air passing through this area in 5 seconds is about
300 000 m®,
(2)
: - G T -
e Oea @ cinle = QOO0 m ™ 9 S S~
e B e = rea o Ak ce

47 000 = 230, 00D me
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(i) Calculate the mass of this air.

density of air = 1.2 kg m™*

(2)

N kgm® 2 230,000 p7 = 32§, 000
Loags > bty o vidluie

Mass=....’321qf.;6.uo kt) .

(iii) Calculate the kinetic energy of this mass of air.
(2)

kE=L met psr 3240009 2 13120 kg

7

Kinetic energy = LS 3' rlo. T
(iv) Betz’s law states that a turbine cannot usefully transfer more than 59% of the
kinetic energy of the wind.
Use this law to find the maximum power output of the wind turbine.
(2)

e 13022, 600 2 0597 7,740,980 5. 5 S seconds
2160 = S5 e KW

Maximum power = ISS‘”OKW .

ﬁ ResultsPlus

Examiner Comments

Every step correct scoring in order 2,2,2,2. Correct units

show that question.

34 GCE Physics 6PHO1 01




(b) The area swept out by one blade, as it turns through 3602, is 6000 m*>. Wind at a
speed of 9 m 57! passes the turbine.

(i) Show that the volume of air passing through this area in 5 seconds is about
300 000 m?,

ass

 Av o0 = SL 0O

LS80 00 X B = 5900000
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(ii) Calculate the mass of this air.

density of air = 1.2 kg m™®
)

M SS T Noluane R Alng by
2210000 X 10T = 3L’-| 00, 0

Mass=....’s7"Lf 0 O O

(iii) Calculate the kinetic energy of this mass of air.

(2)

Kok D2 (,'szutuoox"\ )-'13'.?.'7_000

Kinetic energy = i SI 1200 Oj
(iv) Betz's law states that a turbine cannot usefully transfer more than 59% of the
kinetic energy of the wind.

Use this law to find the maximum power output of the wind turbine.

131222000 —
l-om{ pcr"cf"

(2)

PRt - YO0 X4 N
et 0 W L

(3122 ovY Maximum power = L224.0.617.:A7.3 .
\._.---""""'__-/

- 2012
05 “ul77.95

Examiner Comments

In order 2,1,2,0.

(i) Full marks.

(i) Unit omitted.

(iii)Full marks.

(iv) Incorrect attempt at finding 59 % and no attempt made to divide by 5 and find the power.
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Examiner Tip

To find the output of a quantity when given the
efficiency use:

Output = Input x efficiency/100.

Question 18 (c)

Very few candidates managed to grasp the idea that not all the energy from the wind will
transfer to the blades with all the other candidates suggesting energy transfers after the

energy had been transferred to the blades.

(c) Suggest a reason why it is not possible to usefully transfer 100% of the kinetic
energy of the wind.

K{M Serpan- MIU?? u{
KA A M bdie o, My o ey

ResultsPlus

Examiner Comments

Incorrect answer discussing energy transfers after the initial
transfer from the wind to the blades.
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ﬁ ResultsPlus

(c) Suggest a reason why it is not possible to usefully transfer 100% of the kinetic
energy of the wind.

o o NSARATA . rfc e fmﬂ‘ ,r?o%/zé& XKO /éms/ext
LT (Z{ /tu @Mﬁ'c_ Py

(1

Examiner Comments

This candidate scored 1 mark. They realised that all the calculations
involved in this question, starting with (b)(i) assume that the entire
cylinder of wind that passes through the turbine will transfer all of its
energy to the blades. Therefore, by explaining that not all the wind will
pass though the blades they have explained why that figure is too high.

GCE Physics 6PHO1 01
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Question 18 (d)

Most candidates scored at least 1 mark. Most responses seen gave a long list of
disadvantages of wind energy, some of which were not relevant as the question had asked
specifically for limitations of using wind turbines to provide power. Therefore references to
cost, noise and comparisons to other energy generation methods were ignored.

Most candidates identified that the variation in wind speed was a limitation.

(d) Suggest the limitations of using wind turbines to provide power.
(2)

PMax power o gugle borbma o Low copien

*Densky, o air (honsges. high So L Chanye,
ﬁ 5
Results+lus
Examiner Comments
2 marks.
1 mark for 'wind speed not constant'. 2nd mark for mentioning
that lots of wind turbines are needed.
(d) Suggest the limitations of using wind turbines to provide power.
(2)

..Tcs nse. wind.. }unf)fr‘es,. 16e.. . presence. <j 3...cenkain.. ..ue[oc.-.a._nf.. .
o toind.. musk . Be. pnesent  otfiencoise 1t doesnet.  toonk.. .

.Us‘Ej 0ind.... tuobines. oocuE? 8. .[o} oj srae.e.....

ﬁ ResultsPlus

Examiner Comments

This scored 2 marks.

Idea that the turbines require a minimum amount of wind to
generate the electricity and a second limitation of the requirement
for lots of space (to generate significant amounts of power).
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Question 19(a)

For this question candidates were required to identify the conditions needed for a material

to obey Hooke's law and then make a comment relating to the graph as to why it cannot

be used to show this relationship, such as identify that it is of length and not extension, the

length cannot be 0 as the spring has a length, state the length of the spring.

This question was not answered well. The majority of candidates who managed to score
usually got a mark for quoting force is proportional to extension. This was done by rote
with candidates not realising that they are directly proportional and losing the second

mark. There was confusion between the use of length and extension in Hooke's law, many

candidates believing that they are interchangeable and that as long as a graph like this
shows proportionality, the law is obeyed.

(a) The student concludes that the spring does not obey Hooke's law because the line
does not pass through the origin.

Explain why this conclusion is incorrect.
(2)

spirg.. does . ebsy  Heokes Lo . be cavse . ..
__ﬁ_f@ i d fe,c#l;. . f?fofoff.ﬁah«( v Ke
longth e F oo

This scored 0 marks. The candidate has mentioned length instead of extension.
F proportional to x did not have the terms defined so no marks there either.

ResultsPlus

Examiner Comments

(a) The student concludes that the spring does not obey Hooke's law because the line
does not pass through the origin.

Explain why this conclusion is incorrect.
(2)

HOOKQS lwv Sty b Force 1 pVOPormM

h} | WLW\; Whith, 04 Ghewn by He
Gl &W%M This SPring. ..)Ws,._._._.
Lithe o Y\o;r [% FﬂpMﬂ) Throwgh Ehe 00 gin

ﬂrm

)

Hooke's law: force is proportional to length as shown by the constant gradient - 0 marks.

Reference to the graph: This spring does (obey Hooke's law) whether or not it passes
through the origin is irrelevant. - 0 marks.

ResultsPlus

Examiner Comments
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(a) The student concludes that the spring does not obey Hooke’s law because the line
does not pass through the origin,

Explain why this conclusion is incorrect,
(2)

HOOW _Lowd. Sde HOM . fONe. L £x4eNSICN. The. OrOyney... ...
R ~ , 0 OE. Line G

\engivn.OF. Dok, SRIONG. MO NOt. k. O MM‘B@!?C%D%W

DML PO SORUOININE- OOCp..... fOre. 1S propethonad 0. ... |

ﬁ ResultsPlus

Examiner Comments

Good answer scoring 2 marks.

Correct reference to Hooke's law and a credible reason for the graph not
passing through the origin that the spring could not have a length 0.
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Question 19 (b) (c)

This question was answered well by most candidates. Some candidates did forget to
subtract the original length in part b(i) when taking a gradient to find k and/or in part c(i)
when using either 2kx2or 2FAx to calculate energy.

Nearly all candidates could attempt part c(ii) to calculate the height of the spring after
release, however, many candidates did not convert the mass of the spring into kg, losing
out on the third mark. Some candidates took a slightly less direct route to find the height by
transferring all the EPE to KE to find the the spring's initial velocity and then using equations
of motion to find the height reached (still attaining 3 marks).

(b) Show that the spring constant is about 30 N m™',

T2\ KQa s~1sh@?*
Ve = 2N
LA BONmT

(c) When the student is removing the masses the spring is accidentally released when its
length is 23 cm. The spring flies up into the air.

(i) Show that the energy stored in the spring is about 0.6 J when its length is 23 cm.
2)

(i) Calculate the maximum height the spring could reach above its point of release.

mass of spring =5 g
3)

Y G T kT e == L TS

©-00

m_‘. SO
Maximum height = ....¢ z B
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Examiner Comments

(b) Gradient successfully found, answer to 1 more significant figure than the show
that value. 2 marks

(c)(i) Length and not extension used in E = 2FAx therefore 0 marks.

(c)(ii) Elastic strain energy = mgh and the mass has been converted into kg. Error
carried forwards from part (c)(i) for energy, correct answer and unit. 3 marks.

)

Examiner Tip

Remember that the Ax when calculating Hooke's law, strain and
elastic strain energy is the EXTENSION and not the length.
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(b) Show that the svp;in(g constant is about 30 N m™".
PNe_—, @
<o ") F =W AN
( IO
(3 \ ¥\O )
235 8
.

(c) When the student is removing the masses the spring is accidentally released when its

length is 23 cm. The spring flies up into the air,

(i) Show that the energy stored in the spring is about 0.6 J when its length is 23 cm,

(2)
-\ :
- L - O 4
B O N 5 T N
(if) Calculate the maximum height the spring could reach above its point of release.
mass of spring =5 g
(3)
0l =y B
W
‘ é '% \3 ( Maximum height =

ﬁ ResultsPlus

Examiner Comments
(b) No mark awarded as gradient not taken as the candidate has just divided a value of
force by extension.
(c)(i) 0 marks as the candidate has used length and not extension in E = V2FAx.

(c)(ii) 2 marks as the elastic strain enrgy has been equated to mgAh and then values
substituted in. No final answer and the mass has not been converted into kg.
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Question 19 (d)

This question required the candidate to compare 2 identical springs, A and C after their
loads had been removed. Many candidates failed to realise that the springs initially were
identical (as was stated in the stem of the question) and often drew completely new lines
onto the axis, this often led to discussions about the stiffness as a difference between the
springs. Few candidates also noted that C had more force added to it, which had to be
inferred.

The graph scored very poorly as most candidates did not realise that the axis (although
consistent with those in part (a)) were not the same way round as is traditionally drawn in
most text books. Therefore, although many candidates realised that spring C was the same
initially as A and therefore continued the graph on from the one given, they then curved it
to the horizontal rather than the vertical. Very few candidates, even those who wrote about
plastic deformation extended the graph back to the length axis to show the permanent
deformation. A mark was available for the elastic limit or yield point correctly identified and
labelled. However, the most common point identified was the limit of proportionality.

GCE Physics 6PHO01 01
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(d) Several other students carry out similar investigations using identical springs. The
photograph shows some of their springs at the end of their investigations.

Spring A

Spring B

spring (

Spring A is the same length before and after the investigation. The graph for this
spring is shown below.

Length

Ly Of propC Al

P(asic Oefam o

Y

0 Force
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On the axes opposite sketch the graph for spring C and use it to help you describe
+  the difference in the behaviour of springs A and C.
(6)

The, QrOAUNE _ car 5pnng A 1o Imisch seeperthid. ...
WAL yrean. k. B0 R constunt w greaterand i
Shffnes) in..spning. Ao Greowtr i g aka
png. (RALO, tne UL ek (" Spng, £y egns.
Lo QLN B . ecautse Lbha,bash%:rm@mm
te,ng:n Compurtd 10 gonng O Ry .
mecwm O GEALLA (o Ch LR NREL L. adekN Al
lengtn gp spring 15 cornpased wsm@cwmm
wspnng Co o
Ao, tha Lnk rug A 0 Msuﬁ%@l fstng
thax nonticPDdﬁfsx?mahmhaﬁ occued nar... |
2D the Lumat oF progorianciay been reached
Oﬂm 7819 1X8 M(M,L’WY‘ (Total for Question 19 = 15 marks)
wnlfzg spnng ¢ which neached WL Wk o¢

W TOTAL FOR SECTION B = 70 MARKS
%@, ms gﬂ% WM\TAL FOR PAPER = 80 MARKS
be/ e vk
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Examiner Comments
Graph: No marks for the graph as the candidate has not
realised that the springs are identical initially and the graph
curves the wrong way.

Explanation: Some confusion with stiffness and therefore
A requiring more force than C. Just 2 marks for A deforms
elastically and C deforms plastically.
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(d) Several other students carry out similar investigations using identical springs. The
photograph shows some of their springs at the end of their investigations.

Spring A

Spring B

Spring (

Spring A is the same length before and after the investigation. The graph for this
spring 1s shown below.

Length

0 Force
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On the axes opposite sketch the graph for spring C and use it to help you describe
the difference in the behaviour of springs A and C.

(6)
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(Total for Question 19 = 15 marks)
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<Eﬂ ResultsPlus

Examiner Comments

Scored 5.

2 for graph: 1 for continuing from the original graph and
curving, 1 mark for the direction of the graph being upwards.

3 for explanation: A not past elastic limit, A deformed
elastically, C deformed plastixcally, A returned to its original
length and C did not. Only a maximum of 3 marks here even
though 4 correct points.
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Paper Summary

In order to improve their performance, candidates should:

Not just quote formulae or laws when answering a question; state which law etc you
are referring to and then describe it in the context of the question.

Read through your work and check whether it is clear from your answer which object,
part of an object etc. you are referring to.

Show your working out, even if you are finding the gradient of a tangent remember to
include in your response all the numbers you have used and how they have been used.

When using symbols in explanations they must all be defined somewhere in your
answer.

Double check they have substituted in the correct value. Often the parts within a
question lead on from one another and there could be many values of e.g. force on the
page so select carefully.
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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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