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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1 1897 19.7 3.7 25 78.7 99.6
3 1897 13.8 3.7 20 69.2 99.6
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Answer all questions.

1. A spring has a spring constant, k = 240Nm " with a tolerance of £ 5% supplied by the
manufacturer. The maximum energy that the spring can store safely is 90.J. A laboratory
technician uses the spring in an experimental arrangement and measures the extension with
a ruler that has a resolulion of £ 1om, The gxignsion is recorded as 85cm Determine the
energy stored in the spring atong with its absolute uncertainty and explain why this may not

be safe. (5]
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Sticky Note

Energy stored is incorrect but the percentage uncertainty in length is correct, all other uncertainties are wrong but a valid conclusion is made at the end based on their calculated values. 3/5











Answer all guestions.

A spring has a spring constant, &k = 240N m™' with a lolerance of £ 5% supplied by the
manufacturer. The maximum energy that the spring can store safely is 90J. A laboratory
technician uses the spring in an experimental arrangement and measures the extension with
a ruler that has a resolution of ¢ 1 crm. The extension is recorded as 85cm. Determine the
energy slored in the spring along with ils absolute uncertainty and explain why this may nol

be saf?, (15 .
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Sticky Note

The percentage uncertainty in the length is correct but no other marks could be awarded. 1/5

















Examiner
. only
Answer all questions.
1. A spring has a spring constant, k = 240N m~" with a tolerance of + 5% supplied by the
manufacturer. The maximum energy that the spring can store safely is 90J. A laboratory
technician uses the spring in an experimental arrangement and measures the extension with
a ruler that has a resolution of + 1cm. The extension is recorded as 85cm. Determine the
energy stored in the spring along with its absolute uncertainty and explain why this may not
be safe. [5]
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Question

Marking details

Marks available

AO1l

AO2

AO3

Total

Maths

Prac

(@)

All values for mean mass correct (1)

All values for mean force correct ecf (1)

All values for uncertainty correct and to 1 s.f. (1)
[See end of scheme for table of results]

(b)

Both axes labelled and units included (1)

Suitable scales chosen so that data points occupy at least %2 of
the vertical axis and not involving awkward factors e.g. 3 for both
axes (1)

All points plotted correctly to within + % small square division ecf
1)

All error bars plotted correctly ecf (1)

Correct lines of maximum and minimum gradient consistent with
the error bars ecf (1)

[EnY

© |0

Data is consistent as straight-line graph can be drawn / constant
positive gradient / linear relationship (1)

Lines appear to straddle the origin or intercept corresponds to
origin (1) Don’t accept there is no y-intercept

Lines pass through_all error bars (1)

Award 1 mark for directly proportional

(ii)

Large triangles used (should be close to the extremities of the

lines) or two suitable points clearly shown on each graph or clearly

implied by calculation [see below] (1)

Minimum gradient correctly calculated ecf i.e. 5.7 [x 109] (1)
Maximum gradient correctly calculated ecf i.e. 6.9 [x 10%] (1)
Note — ignore units and number of s.f. in this part of the question

[EY

(i)

Mean gradient correct ecf (1) ignore units
Percentage uncertainty correct and expressed to 2 s.f. ecf
= e.g. 10 % (9.5%) [no unit penalty] (1)

© WJEC CBAC Ltd.
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Sticky Note

Axes labeled with units, a good scale chosen with all points correctly plotted. All error bars are correct and the candidate has made a good attempt at drawing both lines of best fit. 5/5
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Sticky Note

Axes labeled with the correct units. A good scale was chosen and all points correctly plotted. All error bars are correct and good lines of best fit drawn. 5/5
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Sticky Note

Axes labeled with units, and a good scale chosen (there was no need to start at 0,0). All points were correctly plotted along with their error bars, lines of best fit were good. 5/5

















Examiner
only
2

(b) The relationship between the force, F, and the current, I, is given by the equation:
F=BIlsino

where [ is the length of the wire in the magnetic field, B is the magnetic flux density and
6 = 90° for the experimental set-up shown.

Using Eluned’s results plot a graph on the page opposite with F on the y—axis and / on
the x-axis. Include error bars on both axes where possible and draw a line of maximum
gradient and a line of minimum gradient. [5]
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Question

Marking details

Marks available

AO1l

AO2

AO3

Total

Maths

Prac

(@)

All values for mean mass correct (1)

All values for mean force correct ecf (1)

All values for uncertainty correct and to 1 s.f. (1)
[See end of scheme for table of results]

(b)

Both axes labelled and units included (1)

Suitable scales chosen so that data points occupy at least %2 of
the vertical axis and not involving awkward factors e.g. 3 for both
axes (1)

All points plotted correctly to within + % small square division ecf
1)

All error bars plotted correctly ecf (1)

Correct lines of maximum and minimum gradient consistent with
the error bars ecf (1)

[EEN

© |0

Data is consistent as straight-line graph can be drawn / constant
positive gradient / linear relationship (1)

Lines appear to straddle the origin or intercept corresponds to
origin (1) Don’t accept there is no y-intercept

Lines pass through_all error bars (1)

Award 1 mark for directly proportional

(ii)

Large triangles used (should be close to the extremities of the

lines) or two suitable points clearly shown on each graph or clearly

implied by calculation [see below] (1)

Minimum gradient correctly calculated ecf i.e. 5.7 [x 109] (1)
Maximum gradient correctly calculated ecf i.e. 6.9 [x 10%] (1)
Note — ignore units and number of s.f. in this part of the question

[EY

(i)

Mean gradient correct ecf (1) ignore units
Percentage uncertainty correct and expressed to 2 s.f. ecf
= e.g. 10 % (9.5%) [no unit penalty] (1)

© WJEC CBAC Ltd.
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Sticky Note

The candidate mentions that the graph is a straight line but makes no further credit worthy points. 1/3
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Sticky Note

The candidate mentions that the lines of best fit go through all error bars for 1 mark and then goes on to state it is a straight line graph traveling through the origin for the other two marks. 3/3
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Sticky Note

Stating the graph has a linear relationship is correct for the first mark and the candidate goes on to state that the intercept is very close to the origin for the second mark. 2/3

















Examiner
only

(c) () Explain to what extent the data agrees with the equation: F = BI/ sin 6. [3]
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BEN

wy o ) Plot your data an a suitable graph 1o determine values for b and & Ereor Bars are
not required on the graph. {41
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EXPERIMENTAL TASK MARK SCHEME
Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac

@ | Correct log conversion must be seen in the plan i.e. Inh; = nlnh; + 1

Ink (1) Accept loge10

Teacher assessed - graph to be plotted of Inh; against Inh; (1) 1

Trial readings provided (1) 1

Sample size to give a minimum of 5 readings over a minimum

range of 40cm (1) 1

Repeat readings taken — must be stated (1) 1

Method - Constant (fiducial) point chosen on the table tennis ball

e.g. bottom / top / middle of the ball or reduce parallax / readings

taken at eye level (1) 1 6 2 6

(i) | Teacher assessed — No significant risk 1 1 1

Accept risk of clamp stand falling over
(b) Clear headings and units for all columns (1) 1

Minimum of 5 sets of readings with repeats to resolution of

apparatus (1) 1

Mean values correct (1) 1

Inh; and Inh; calculated correctly (1)

Log values consistent to 2 or 3 s.f. / consistent decimal places in

the column (1) 1

Resolution of ruler stated anywhere £ 1 cm (accept 0.01 m) (1) 1 6 3 6
© | Titles and no units on the axis all correct allow ecf from (b) (1) 1

Suitable scales that occupy at least ¥z of the graph paper with no

awkward multiples e.g. 3, 6 (1) 1

All points plotted correctly to within + %2 small square division ecf

(1) 1

Line of fit drawn correctly (1) 1 4 3 4

© WJEC CBAC Ltd.
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Sticky Note

Labels on the axis correct with no units. Scale is good with broken lines used to indicate it does not start at (0,0). All points were plotted correctly but the line of best fit  was poor 3/4.
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Sticky Note

Axes labeled correctly with no units however the scale does not use over half the graph paper (x-axis) so the second mark is lost. All points were plotted correctly and a good line of best fit drawn. 3/4 
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Sticky Note

Axes labeled correctly and a good scale chosen. All points were plotted correctly and a good line of best fit drawn 4/4.

















Examiner
|
(c) (i) Plotyourdata on a suitable graph to determine values for k and n. Error bars are o

not required on the graph. [4]

© WJEC CBAC Ltd. (1420U50-1A)
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{d) Describe two ways In which you could improve the experiment. [2]
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{d) Describe two ways in which you could improve the experiment. [2]
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(d) Describe two ways in which you could improve the experiment, (2]
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(i) | Large triangles used (should be close to the extremities of the
lines) or two suitable points clearly shown on each graph or
clearly implied by calculation (1) 1
Gradient = n stated or implied (1) 1
Gradient correct i.e. 1.0 = 0.3 (ignore units and s.f.) (1) 1 3 2 3
(iif) | Point taken from the graph (1)
y = mx + ¢ used where ¢ =In k ecf gradient from (c)(ii) or line
extrapolated to provide an intercept (1) 3 3 5 3
k calculated correctly ecf (ignore units and s.f.) (1)
(d) Any 2 x (1) from:
o Freeze frame photography / video
e Use of a release mechanism / consistent dropping method /
partner (assistant)
e Larger range used / taking more readings in the range chosen
(not more repeat readings)
e Clean surface 2 2 2
Don’t accept light gates or use of lasers or use a vacuum
Question 1 total 6 10 9 25 12 25

© WJEC CBAC Ltd.
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(@) Describe two ways in which you could improve the experiment. [2)
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Sticky Note

Use of a slow motion camera is good and also using a wider range of data points not just more data. 2/2











({d) Describe two ways jn which you could improve the experiment. (2]
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Sticky Note

Use of a camera to record the motion was good but taking more repeat readings was not accepted. 1/2











ment, [2]

(d) Describe two ways in which you could improve the ex

- Usimg o slow mohon  Caper@y to be  able tuo
See e exact.  mopen!  te Bl AlE tS pea
o vk, laseys Ao find  eul how many (w0

of leders  the. ball\ | Aa>  gere Puagh wiall
A G A (oo §RERY v becad /)

END OF PAPER

WD TRAT Ud 42050 4




Sticky Note

Using a slow motion camera was good for the first mark but using lasers was incorrect. 1/2
















Examiner
only

(d) Describe two ways in which you could improve the experiment. [2]

END OF PAPER
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Answer all questions.

1. A spring has a spring constant, & = 240 N with a tolerance of £ 5% supplied by the
manufaciurer. The maximum energy that the spring can store safely is 80J. A faboratory
lechnician uses the spring in an experimental arrangemen! and measures the exlension with
a-ruler that has a resolution of £:4cm: The extension is recorded as 8Gem, Determine the
energy simed in the spring along with its absolute uncertainly and explain why this may not.
‘e safe 5]
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Answer all questions.

1. A spring has 8 spring constant, k = 240Nm " with & loferance of £ 5% supplied by the
manufacturer. The maximum energy thal the spring can store safely is 90J. A laboratory
technician uses the spring in an experimanial arrangement and measures the extension with
a ruler that has a resolution of £ 1om. The extension |s recorded as 85cm. Determine the

energy stored in the spting along with its absolute uncertainty and explain why this may not
be safe. (51
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Exammigser
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Answer all questions.

1. A spring has a spring constant, £ = 240N m™ ! with a tolerance of £ 5% supplied by the
manufacturer. The maximum energy that the spring can store safely is 90J. A laboratory
technician uses the spring In an experimental arrangement and measures the extension with
a ruler that has a resolution of £ 1cm. The extension is recorded as 85 cm. Determine the
energy stored in the spring along with its absolute uncertainty and explain why this may not
be safe. -8 18]
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PRACTICAL ANALYSIS TASK MARK SCHEME

Question

Marking details

Marks available

Method 2:

Using E = %kx2 so energy stored = 87 [J] (accept 86.7 [J]) (1)
Using max extension = 0.86 and max k = 252 (1)

Max energy stored = 93 [J] (accept 93.2 J) (1)

so it might exceed maximum energy (1)
Absolute uncertainty =+ 6 [J] (from 93 J — 87 J) ignore sf (1)

Worked examples of both methods:
Method 1

W =% kx? = % x 240N m™ x (0.85)2 = 86.7 [J]
Pw = Py +2p><

= 0.05+2x - =0.07[4]
85

.. Absolute uncertainty = 0.074 x 86.7 J =6 [J] (1 sf)
. W= (87 £ 6) J which can exceed 90J so unsafe.

Method 2

Best value of W = 86.7 [J] [as above]

Maximum possible value = %2 x (1.05 x 240) x (0.86)? = 93.2 [J]
This is above 90 J so unsafe.

Absolute uncertainty =93.2J—-86.7 J = 6.5 [J]
SoW=(86.7+6.5)Jor87+7J

AO1 AO2 AO3 Total Maths Prac
1. Method 1:
Using E = %kx2 so energy stored = 87 [J] (accept 86.7 [J]) (1) i
%unc in extension = 1.2 [%] (1)
%unc forenergy =5+ 2 x 1.2 =7.4 [%] (1) 1
Absolute uncertainty in energy = + 6 [J] ecf ignore sf (1) 1
so it might exceed maximum energy (1) 1 5 5 5

© WJEC CBAC Ltd.











Answer all questions.

1. A spring has a spring conslant, &£=240Nm-" with a tolerance of 5% supplied by the
manufacturer, The maximum energy that the spring can store safely is 904, A laboratory
technician uses the spring In an experimental arrangemen! and measures the exlension with
a-ruler that has a resolution of #:4cm The exlension is recorded as 85cm. Determine the
energy sﬁmed in the spring along with its absolute uncertainty and explain why this may not
e safe (5]
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Sticky Note

Energy stored correctly calculated. Uncertainty in length correct along with the overall percentage uncertainty. Absolute uncertainty correct along with a valid conclusion. 5/5


































































































































































































































































































































Srraenr il chasstiong
Tods arg asked b nveshigate the rebound of 2 talde oot ball Tre rehoynd haght. 4., 8
firked 1o e drop Height *r, gy the equaton
fro= kb
where & and n are the unknown constants.

(8) (i} Write a plan of how you will carry oul this investigation including a description of
the graph you will draw and how you will use it 1o determine & and . [6]
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BEFORE MOVING ON TO THE REST OF THE EXPERIMENT PLEASE SHOW YOUR
ANSWERS TO PARTS (a){i) AND (i) TO YOUR TEACHER.
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You are asked 16 investigate the rebound of a goff ball. The rebound height, k. is tinked 1o the

Answer all questions

drop height, /i,, by the equation:

hy = kb

where k and i are the unknown constants,

(a8 (i} Write a plan of how you will carry out this investigation including a description of

S 1

Eé s'!;«_ e
e ﬁ&.ﬁs";

'u":f;"“

broy B,

the graph you will draw and how you will use it to determine k and ».
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(i} Provide a risk assessment for your Investigation.
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BEFORE MOVING ON TO THE REST OF THE EXPERIMENT PLEASE SHOW YOUR
ANSWERS TO PARTS (a){i) AND (ii) TO YOUR TEACHER.
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Aaswer gl questions

You are asked o investigate the rebound of a goif ball. The rebourid height, /., is linked to the

drop height, /1., by the equation,. ™ T .l

Iy = k"
where k and » are the unknown constants.

(@ (1) Write a plan of how you will carry out this investigation Including a description of
the graph you will draw and how you will use it to determine & and n. (6]
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(1) Provide a risk assessment for your investigation. 1]
Hazacd- Clamg stand  Risle - &;H;x}ﬁ on Your feert
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BEFORE MOVING ON TO THE REST OF THE EXPERIMENT PLEASE SHOW YOUR
ANSWERS TO PARTS (a)(i) AND (i} TO YOUR TEACHER.

ENRPPERY S 8 PP o7 e W (0 ¥m 7 ,wi"f'fﬁf i 9

E s @i

P gy

=

& WIEG GBAT L {14Z0U56. 18

















EXPERIMENTAL TASK MARK SCHEME
Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac

@ | Correct log conversion must be seen in the plan i.e. Inh; = nlnh; + 1

Ink (1) Accept loge10

Teacher assessed - graph to be plotted of Inh; against Inh; (1) 1

Trial readings provided (1) 1

Sample size to give a minimum of 5 readings over a minimum

range of 40cm (1) 1

Repeat readings taken — must be stated (1) 1

Method - Constant (fiducial) point chosen on the table tennis ball

e.g. bottom / top / middle of the ball or reduce parallax / readings

taken at eye level (1) 1 6 2 6

(i) | Teacher assessed — No significant risk 1 1 1

Accept risk of clamp stand falling over
(b) Clear headings and units for all columns (1) 1

Minimum of 5 sets of readings with repeats to resolution of

apparatus (1) 1

Mean values correct (1) 1

Inh; and Inh; calculated correctly (1)

Log values consistent to 2 or 3 s.f. / consistent decimal places in

the column (1) 1

Resolution of ruler stated anywhere £ 1 cm (accept 0.01 m) (1) 1 6 3 6
c | Titles and no units on the axis all correct allow ecf from (b) (1) 1

Suitable scales that occupy at least %2 of the graph paper with no

awkward multiples e.g. 3, 6 (1) 1

All points plotted correctly to within + %2 small square division ecf

(1) 1

Line of fit drawn correctly (1) 1 4 3 4

© WJEC CBAC Ltd.
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S gt cusatinny
Yo dre assed o nwvestigate the rebourd of a table fenms ball, The rebound heght. i, 18
ket 0 the drop height &, by the squation
o= Kb

whera & and n are the unkrown constants.

@ (i)  Wrile a plan of how you will carry out this investigation including a description of

the graph you will draw and how you will use it {o determine & and 1.
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BEFORE MOVING ON TO THE REST OF THE EXPERIMENT PLEASE SHOW YOUR
ANSWERS TO PARTS (a){i) AND {ii} TO YOUR TEACHER,
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Sticky Note

Log conversion correct and the y and x axes correctly identified. No trial readings given so the third mark was lost. A good sample size was given along with repeat readings mentioned. The candidate mentions measuring at eye level so the last 3 marks were awarded 5/6.



Sticky Note

Risk assessment is correct and awarded by the supervising teacher. 1/1











Arswer sl queshions
You are asked to investigate the rebound of a golf ball. The rebound height, /-, i finked (o the
drop height, i1, by the equation:
hy = k"
where & and n are the unknown constants.

(@) (i) Write a plan of how you will carry out this investigation including a description of

the graph you will draw and how you will use it to determing & and ». {6}
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BEFORE MOVING ON TO THE REST OF THE EXPERIMENT PLEASE SHOW YOUR
ANSWERS TO PARTS (a)(i) AND (i) TO YOUR TEACHER.
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Sticky Note

Log conversion incorrect as no log was taken of k however the graph was correctly identified. First mark lost but second mark was awarded. No trial readings were given or choice of range marks 3 and 4 were lost. The candidate does mention taking repeat readings so mark 5 was awarded. No mention of measuring at eye level so mark 6 lost 2/6.



Sticky Note

Risk assessment is correct and awarded by the supervising teacher. 1/1
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Answer gl questions

You afe asked {o investigate the rebound of a golf ball. The rebound height, /1., is linked to the

drog height, /1, by the equation. ™ 7

fy="kh)"
where & and 1 are the unknown constants.

(@) (1) Write a plan of how you will carry out this investigation including a description of
the graph you will draw and how you will use it to determine k and ». (6]
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BEFORE MOVING ON TO THE REST OF THE EXPERIMENT PLEASE SHOW YOUR
ANSWERS TO PARTS {a)(l) AND (i} TO YOUR TEACHER.

& WIEC GBAC L AZ0LEG 18




Sticky Note

Log conversion correct and correct graph identified for the first 2 marks. No trial readings given so third mark lost. Range good and repeat readings mentioned along with reading consistently from one place on the ball (the bottom) so the last 3 marks were awarded. 5/6




Sticky Note

Risk assessment is correct and awarded by the supervising teacher. 1/1

















Examiner
. only
Answer all questions.
You are asked to investigate the rebound of a table tennis ball. The rebound height, /,, is
linked to the drop height, /,, by the equation:
hy = kh"
where k and n are the unknown constants.
(@) (i) Write a plan of how you will carry out this investigation including a description of
the graph you will draw and how you will use it to determine k& and n. [6]
(i) Provide a risk assessment for your investigation. [1]
BEFORE MOVING ON TO THE REST OF THE EXPERIMENT PLEASE SHOW YOUR
ANSWERS TO PARTS (a)(i) AND (ii) TO YOUR TEACHER.
© WJEC CBAC Ltd. (1420U50-1A)
















































































































































