wee WIEC 2017 Online Exam Review

cbac

WIEC AS/A level Physics - Unit 5

All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1 1323 16.5 33 25 66 100
3 1321 15.6 34 20 78 99.8
WIEC AS/A level Physics - Unit 5
3
c
.0
¢ 2
=]
o
1
0 10 20 30 40 50 60 70 80 90 100

Facility Factor %




	AS/A level Physics - Unit 5
	Item Level Data
	Facility factor graph
	Experimental Task (a) & (b)
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Practical Analysis Q1 & Q2(a-b)
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Practical Analysis Q2 (d-f)
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked






Examiner
Answer all questions. g

You are going to investigate how the time taken for a marble to roll down a slope depends on the

distance travelled, x, and hence find its acceleration, «.

The height of the track above the bench, /, has been set for you and should not be

adjusted.

/ Track
Means of support Clamped
for track e.g. —
clamp and stand
|
l

If the marble starts from rest it can be shown from theory that:

= 42
S

where t is the time taken for the marble to roll a distance, x and « its acceleration.

Your task is to design, and carry out an experiment to investigate this relationship.

R ]

(@) Write a plan of how you will carry out an investigation to do this.

Include a risk assessment with your plan (space provided on next page). 15]
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Risk assessment
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(b) Using the apparatus take sufficient measUrements to complete this task. Draw a table to
show your results clearly, including estimated uncertainties. State the resolutions of all
instruments used. [5]
Do not dismantle the apparatus after use as you will need it to make further
measurements later on in the investigation.
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Answer all questions.

You are going to investigate how the time taken for a marble to roll down a slope depends on the
distance travelled, x;, and hence find its acceleration, a.

The height of the track above the bench, &, has been set for you and should not be
adjusted.

! Track

Means of support
for frack e.g.
clamp and stand

Clamped

If the marble starts from rest it can be shown from theory that:

L= ar
)

where t is the time taken for the marble to roll a distance, x and « its acceleration.

Your task is to design, and carry out an experiment to investigate this relationship.

(@ Write a plan of how you will carry out an investigation to do this.

Include a risk assessment with your plan (space provided on next page). 15]
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(b) Using the apparatus take sufficient measurements to complete this task. Draw a table to
show your results clearly, including estimated uncertainties. State the resolutions of all
instruments used. [5]
Do not dismantle the apparatus after use as you will need it to make further
measurements later on in the investigation.

Resolution of waloy = £ 0.000 WAty Y % = F0-001m.
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Answer all questions.

You are going to investigate how the time taken for a marble to roll down a slope depends on the
distance travelled, x, and hence find its acceleration, a.

The height of the track above the bench, %, has been set for you and should not be
adjusted.

/ Track

Means of support Clamped

for track e.g. -
clamp and stand

. .
If the marble starts from rest it can be shown from theory that:
2

where ¢ is the time taken for the marble to roll a distance, x and « its acceleration.

Your task is to design, and carry out an experiment to investigate this relationship.

(@) Write a plan of how you will carry out an investigation to do this.
Include a risk assessment with your plan (space provided on next page). 15]
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Risk assessment

Using the apparatus take sufficient measurements to complete this task. Draw a table to
show your results clearly, including estimated uncertainties. State the resolutions of all
instruments used. [5]

Do not dismantle the apparatus after use as you will need it to make further
measurements later on in the investigation.

Examiner
only

© WJEC CBAC Ltd. (1420U50-1A)










EXPERIMENTAL TASK

Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

@)

Trial reading taken and recorded [between at least 1.00 m to
0.60m] (1)

Graph to be drawn of x against t* (1) Accept reverse and x
against t*+2 and 2x against t*

Repeat readings to be taken and suitable range chosen at least
1.00mto 0.60m (1)

Clear method — reference to starting and stopping the stopwatch
(1)

Don’t award any marks from the table for any of the above
Risk assessment stated as no significant risk / very low (1)

(b)

Clear table with headings and units including uncertainty and t* (1)
Minimum of 5 sets of readings with repeats and sequential (1)

t mean calculated correctly (1)

Uncertainties for t* correct (1)

Resolution of stopwatch 0.01s and ruler 0.001 m stated or in table
(1)

No sig fig penalties for this part of the question

=

(©)

Titles and units on the axis correct (1) allow ecf

Suitable scale chosen so that all data points occupy at least half
of each axes and not involving awkward factors e.g. 3 (1)

All points plotted correctly to within % small square division
consistent with readings (1)

All error bars plotted correctly on the t* axis that are consistent
with readings (1) N.B. if error bars too small candidate needs to
state this

Max / min lines of fit drawn correctly through at least half of the
points (1) N.B. any points that candidates class as being
anomalous must be identified

If not possible to draw any error bars then suitable single line of
best fit drawn through at least half of the points
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Answer all questions.

You are going to investigate how the time taken for a marble to roll down a slope depends on the
distance travelled, x, and hence find its acceleration, a.

The height of the track above the bench, %, has been set for you and should not be
adjusted.

/ Track

Means of support Clamped
for track e.g. —

clamp and stand

g

If the marble starts from rest it can be shown from theory that:

_ ar

)
where ¢ is the time taken for the marble to roll a distance, x and « its acceleration.

Your task is to design, and carry out an experiment to investigate this relationship.

(@) Write a plan of how you will carry out an investigation to do this.

Examiner

only

Include a risk assessment with your plan (space provided on next page). 5]
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Sticky Note

Clear method given but no trial readings shown. No intention of repeating readings or what range is to be used. Risk assessment unrealistic. 1/5





Risk assessment

I
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Using the apparatus take sufficient measrements to complete this task. Draw a table to
show your results clearly, including estimated uncertainties. State the resolutions of all
instruments used. [5]
Do not dismantle the apparatus after use as you will need it to make further
measurements later on in the investigation. P =0 15
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Sticky Note

Clear headings with correct units. Large number of readings and tmean correctly calculated but no attempt to calculate the uncertainty in t2 or state the resolutions. 3/5 










Answer all questions.

You are going to investigate how the time taken for a marble to roll down a slope depends on the
distance travelled, x, and hence find its acceleration, «.

The height of the track above the bench, /i, has been set for you and should not be
adjusted.

/ Track

Means of support
for track e.g.
clamp and stand

L

If the marble starts from rest it can be shown from theory that:

L= 47
)

where ¢ is the time taken for the marble to roll a distance, x and « its acceleration.

Your task is to design, and carry out an experiment to investigate this relationship.

(a) Write a plan of how you will carry out an investigation to do this.

Include a risk assessment with your plan (space provided on next page). [5]
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Sticky Note

Trial readings shown. Graph of x against t2 identified. Repeat readings and range given. Risk assessment is unrealistic. 4/5
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Risk assessment
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(b) Using the apparatus take sufficient measurements to complete this task. Draw a table to
show your results clearly, including estimated uncertainties. State the resolutions of all

instruments used. [5]
Do not dismantle the apparatus after use as you will need it to make further @

measurements later on in the investigation.

- + 0.00lm.
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Sticky Note

Clear headings with all units correctly stated. More than 5 sets of readings and tmean correctly calculated. Resolutions correct but uncertainty in t2 incorrect. 4/5










Answer all questions.

You are going to investigate how the time taken for a marble to roll down a slope depends on the
distance travelled, x, and hence find its acceleration, a.

The height of the track above the bench, %, has been set for you and should not be
adjusted.

/ Track

Means of support Clamped

for track e.g. —
clamp and stand

o o
If the marble starts from rest it can be shown from theory that:
2

where ¢ is the time taken for the marble to roll a distance, x and a its acceleration.

Your task is to design, and carry out an experiment to investigate this relationship.

(@) Write a plan of how you will carry out an investigation to do this.
Include a risk assessment with your plan (space provided on next page). 5]
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Sticky Note

No trial readings shown. Correct graph of x against t2 identified. However, no method for timing given or range and sample size. Risk assessment is unrealistic. 1/5
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Risk assessment

R WG e

(b)  Using the apparatus take sufficient measurements to complete this task. Draw a table to
show your results clearly, including estimated uncertainties. State the resolutions of all
instruments used. [5]

Do not dismantle the apparatus after use as you will need it to make further @
measurements later on in the investigation.
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Sticky Note

No units given with the uncertainty in x even though not needed if it is in the table it must have units. Over 5 readings given and tmean correct. No uncertainty in t2 or resolution. 2/5










Means of support
for track e.g. —
clamp and stand

Examiner
. only
Answer all questions.

You are going to investigate how the time taken for a marble to roll down a slope depends on the
distance travelled, x, and hence find its acceleration, a.

The height of the track above the bench, /&, has been set for you and should not be
adjusted.

[ Track

Clamped

1420U501A

03

If the marble starts from rest it can be shown from theory that:

L= ar
2

where 1 is the time taken for the marble to roll a distance, x and « its acceleration.

Your task is to design, and carry out an experiment to investigate this relationship.

(@) Write a plan of how you will carry out an investigation to do this.
Include a risk assessment with your plan (space provided on next page). [5]
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Risk assessment

(b) Using the apparatus take sufficient measurements to complete this task. Draw a table to
show your results clearly, including estimated uncertainties. State the resolutions of all
instruments used. [5]
Do not dismantle the apparatus after use as you will need it to make further
measurements later on in the investigation.
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Answer all guestions.

1. A snooker ball has a density of 1700 + 40kgm™ and diameter 52.6 + 0.1 mm. Calculate the
mass of the ball along with its absolute uncertainty. [5]

52-6 - 6% codia

2. (a) Catrin investigates how the discharging of a capacitor through a resistor depends on the
initial potential difference applied across the capacitor. Draw a circuit diagram for the

w
investigation. (2] 2
i B L%
] I
P i
; (2 ‘
\L 7 }
T TF

(b) Catrin performs another investigation. She investigates how the energy stored in a
capacitor depends on the potential difference.

The relationship between the energy stored in the capacitor, U, and the potential difference,
V, can be expressed as:

U=kV"
where k and » are constants.

(i)  Explain which graph should be plotted to determine & and n. [2]

ZAU = L\i( "’I\.L/\\/

M L.l as fic ‘V\RFCQP'('.
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Answer all questions.
1. A snooker ball has a density of 1700 + 40kgm™ and diameter 52.6 + 0.1 mm. Calculate the
mass of the ball along with its absolute uncertainty. [5]
A -
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2. (a) Catrin investigates how the discharging of a capacitor through a resistor depends on the
initial potential difference applied across the capacitor. Draw a circuit diagram for the ¥
investigation. [2] 3

(b) Catrin performs another investigation. She investigates how the energy stored in a
capacitor depends on the potential difference.

The relationship between the energy stored in the capacitor, U, and the potential difference,
¥V, can be expressed as:

U=k
where k and n are constants.

(i) Explain which graph should be plotted to determine k and n. [2]
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1.

Answer all questions.

A snooker ball has a density of 1700 + 40kgm™ and diameter 52.6 + 0.1 mm. Calculate the

(@

mass of the ball along with its absolute uncertainty.

Catrin investigates how the dlsohargmg of a capacitor througﬁia resnstor depends on the
initial potential difference applied across the capacitor. Draw a circuit diagram for the

investigation. [2]

/.

(b) Catrin performs another investigation. She investigates how the energy stored in a

capacitor depends on the potential difference.

The relationship between the energy stored in the capacitor, U, and the potential difference,
V, can be expressed as:

U=kV"
where k and » are constants.

(i)  Explain which graph should be plotted to determine k and .
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PRACTICAL ANALYSIS TASK

Question

Marking details

Marks available

AO1

AO2 AO3

Total

Maths

Prac

Volume = 7.62 x 10° m® no unit penalty(1)

Mass = 0.130kg no sig fig penalty but must have unit (1)

% uncertainty (V) = 0.5[7]% no sig fig penalty (1)

% uncertainty (p) = 2[.4]% no sig fig penalty (1)

Absolute uncertainty (M) = 0.004 [kg] ecf accept 1 or 2 sig figs(1)
Alternative method using max and min values is acceptable

Correct (working) circuit drawn with correct symbols with
minimum of capacitor, resistor and voltmeter included (1)
Voltmeter correctly connected across resistor or capacitor (1)

(b)

Equation re-arranged asInU =nInV +In k (1) (accept any
logarithm)

Graph of In U on the y-axis and In V on the x-axis stated to be
plotted or explicit comparison with y = mx + ¢ (accept any
logarithm) (1)

(ii)

All values of In U and InV correct with no units (accept In (V /V)
and (In (U /J) (1) Don't accept In V (V) and In U (J)

d.p. used consistently for all columns of data to a maximum of 3
d.p.s (1)

(©)

Axes labelled correctly — and no units (or alternative; see part
(c)) ecf from (b) (1)

Suitable scale so that data points occupy half of each axis (1)
All points plotted correctly to within % small square division (1)
Good line of best fit consistent with data (1)

=
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Answer all guestions.

1. A snooker ball has a density of 1700 + 40kgm™ and diameter 52.6 + 0.1mm. Calculate the
mass of the ball along with its absolute uncertainty. [5] @

67(;: 4 Zggm (&cb:M)

2. (a) Catrin investigates how the discharging of a capacitor through a resistor depends on the
initial potential difference applied across the capacitor. Draw a circuit diagram for the

investigation. [2] @

1420U501E
nn

(b) Catrin performs another investigation. She investigates how the energy stored in a
capacitor depends on the potential difference.

The relationship between the energy stored in the capacitor, U, and the potential difference,
V, can be expressed as:

U=kV"
where k and n are constants.

(i)  Explain which graph should be plotted to determine k& and . [2] @

Z,\U = [,\i<’ "’I\L/\\/
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Sticky Note

Volume and mass correctly calculated but no attempt to use percentage uncertainties to calculate the final absolute uncertainty. 2/5



Sticky Note

The circuit would not allow the capacitor to be discharged through the resistor but the voltmeter is correctly placed in parallel to the capacitor. 1/2



Sticky Note

Ln values correctly taken and graph clearly identified. 2/2
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Answer all questions.
1. A snooker ball has a density of 1700 + 40kgm™ and diameter 52.6 + 0.1 mm. Calculate the
mass of the ball along with its absolute uncertainty. [5] @
. ‘ [ oA 3
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2. (a) Catrin investigates how the discharging of a capacitor through a resistor depends on the
initial potential difference applied across the capacitor. Draw a circuit diagram for the
investigation. [2]

1420U501E
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¢ S
L
(b) Catrin performs another investigation. She investigates how the energy stored in a

capacitor depends on the potential difference.

The relationship between the energy stored in the capacitor, U, and the potential difference,

V, can be expressed as:

U=kV"
where k and n are constants.
(i) Explain which graph should be plotted to determine & and n. [2] @
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Sticky Note

Volume and mass calculated correctly but percentage uncertainty in the volume is incorrect and the final absolute uncertainty is not given. 3/5



Sticky Note

This circuit does not allow the capacitor to be discharged. However, the voltmeter is correctly placed in parallel to the capacitor. 1/2



Sticky Note

Ln values correctly applied and graph clearly identified - full marks. 2/2
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Answer all questions.

1. A snooker ball has a density of 1700 + 40kgm™ and diameter 52.6 + 0.1 mm. Calculate the
mass of the ball along with its absolute uncertainty.

=

.......... m’f*ul7OQX(@O7€*lCB)
m=(. \“‘;o\c,% ................................................................................................................

2. (a) Catrin investigates how the discharging of a capacitor through a resistor depends on the

initial potential difference applied across the capacitor. Draw a circuit diagram for the w
investigation. 2] s
4 / @ g?
!/f ’Z
o re

(b) Catrin performs another investigation. She investigates how the energy stored in a
capacitor depends on the potential difference.

The relationship between the energy stored in the capacitor, U, and the potential difference,
V, can be expressed as:

U=k

where k and n are constants.
e

() Explain which graph should be plotted to determine & and n.*”

(2]
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Sticky Note

Calculation correct for volume. Mass calculated correctly. Uncertainty in volume 3 x percentage uncertainty in diameter. Mass given consistent with absolute uncertainty - full marks. 5/5



Sticky Note

This circuit is accepted as the question only asks for a circuit to discharge the capacitor. The candidate assumes the capacitor is already charged. 2/2



Sticky Note

Ln volumes applied correctly and the graph to be plotted clearly stated - full marks. 2/2










1.

Answer all questions.

A snooker ball has a density of 1700 + 40kgm™ and diameter 52.6 + 0.1 mm. Calculate the
mass of the ball along with its absolute uncertainty. [5]

(a) Catrin investigates how the discharging of a capacitor through a resistor depends on the
initial potential difference applied across the capacitor. Draw a circuit diagram for the
investigation. [2]

(b) Catrin performs another investigation. She investigates how the energy stored in a
capacitor depends on the potential difference.

The relationship between the energy stored in the capacitor, U, and the potential difference,
V, can be expressed as:

Uu=kr"
where k and »n are constants.

(i) Explain which graph should be plotted to determine k and n. [2]
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(d) Use your graph to determine n. [3]
rad ene = N

. Ha_”gi - S'q"O'éb

(e) Theory states that the equation for the energy stored by a capacitor can be expressed as:

oy 2
U—ECV

Qf\\) AV + eV\% E\/\_Uq,fmg_ CC}RE{'\\:\QJ\“ witch @ above

A ra e+ Srvouidabe
(f) Catrin used two 100mF capacitors connected in parallél with an overall toleranta “of
+ 10%. Determine whether this is consistent with your graph. [5]
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(d) Use your graph to determine n. [3]

o

(e) Theory states that the equation for the energy stored by a capacitor can be expressed as:

B

_1 2
U—ECV

Explain whether your value for n from part (d) is consistent with the above equation. [2]
L~ ¢ 5

{

(f)  Catrin used two 100mF capacitors connected in parallel with an overall tolerance of
+ 10%. Determine whether this is consistent with your graph. [5]

1

END OF PAPER . . =
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(d)

Use your graph to determine »

(e)

_ L
U= ECV
Explain whether your value for n from part (d) is consistent with the above equation. [2]
>
..... u=zCV" btk veprment SC 0o wmpant.
........ W2 ke VT Ve 9f s s

k wath equeion (1T (34 0SEAVE
hadvent with value swegpondig to 2.0 fo 258,
(f) Catrin used two 100mF capacitors connected in parallel with an overall tolerance of
+ 10%. Determine whether this is consistent with your graph. [5]
............... Comtal = 100mE 4 000mE
z 200 mb .
........ U= 2V tink | ear  sub valve when U= 012 awd V=125,
....... ke = A - AWV k= 002 = 20025
............................................................................................ oA S
1 ~-1.3%

e E F%swva\w&of ............
............ C2ak 00828 e S g s
................................................................................. C = ax0.00SS ... 18548k mE o willn

e = 0B tlasanes of 2107, f
= (95.100 - wmF ackual valne of Zoomf,

........................................ 7/00/(5’5~(0(W00_%\S(Swws\éd«m’r
o dibbroney = T moo T S Tedas w1 CO6) el vy gaghs
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Marks available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
(d) Large triangle (should be close to extremities of the line of best
fiti.e. over half the line used) (1)
Gradient calculated correctly (1) 3 3 3 3
Gradient = n clearly stated (1)
(e) From equation n =2 (1)
Comparison with value obtained from part (d) and comment (1) 2 2 2 2
)] Parallel so total capacitance = 200 [mF] or tolerance used
correctly on 100mF (1)
Data point used from line of graph (1)
k correctly determined as 100 + 10 [mF] or inverse In used (1)
Capacitance correctly calculated [from value of k (2 x k)] (1) 5 5 5 5
Valid comment for conclusion i.e. some comparison made (1)
Question total 4 11 10 25 21 25
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(d) Use your graph to determine n.

fad ient = N

(e) Theory states that the equation for the energy stored by a capacitor can be expressed as:

_1 2
U—ECV

Qf\\) =RV + eV\% equ’c.(,g_ C@g\é}c\(\‘u\\‘ witch @ above

S ra e+ Svrouidabe
(f) Catrin used two 100mF capacitors connected in parallél with an overall toleranta “of
+ 10%. Determine whether this is consistent with your graph. [5]
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e Ure e efme o 5
N . - © WJEC CBAC Ltd. (1420U50-1E) - . N
@n§iTtear Wi Aige gpa graph acer n@’t":‘tc“f‘a —

O

Examiner
only

=)
k




Sticky Note

Gradient calculated correctly and triangle given on graph (not shown). n clearly identified as the gradient. Full marks. 3/3



Sticky Note

Demonstrates that n should be equal to 2. Correct comparison. Full marks. 2/2



Sticky Note

Total capacitance given and a point taken from the graph. However, the calculation is incorrect as is the conclusion so first 2 marks only. 2/5 










(d)  Use your graph to determine n.

(e) Theory states that the equation for the energy stored by a capacitor can be expressed as:

_1 2
U—ECV

Explain whether your value for n from part (d) is consistent with the above equation. [2]

T s

(f)  Catrin used two 100mF capacitors connected in parallel with an overall tolerance of

+ 10%. Determine whether this is consistent with your graph.

[5]

END OF PAPER
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Sticky Note

Gradient calculated correctly and n=gradient is implied but triangle not shown on graph (not shown). 2/3



Sticky Note

Shows using Vn=V2 that n should equal 2. Correct comparison. 2/2



Sticky Note

Point taken from graph. k calculated correctly to within 0.01 of 0.10. Capacitance calculated correctly with a valid conclusion. 5/5










&

(d) Use your graph to determine n.

(e) Theory states that the equation for the energy stored by a capacitor can be expressed as:

_1 2
U-«ECV

Explain whether your value for n from part (d) is consistent with the above equation. [2]

> if . . ffj
WE Y Vel of 0 1S wnsiskent with equadion f TS A postave
....... U = 2Vt Ink . Gedvent with value Guedpondig fo 2:0 b 258

(f) Catrin used two 100mF capacitors connected in parallel with an overall tolerance of

+ 10%. Determine whether this is consistent with your graph.

CTM = {00mF

+ (00mE

[5]
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Sticky Note

n clearly identified as the gradient correctly calculated. Triangle over half the size of the graph (not shown). 3/3



Sticky Note

Shown from equation that n=2. Correct comparison full marks. 2/2



Sticky Note

Total capacitance given (1st mark). Point on graph identified. k correct as 0.10±0.01 (0.09255) *sig figs ignored. Capacitance calculated correctly and valid conclusions in full marks. 5/5 
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(d)  Use your graph to determine n. [3]

() Theory states that the equation for the energy stored by a capacitor can be expressed as:
12
U= ECV

Explain whether your value for n from part (d) is consistent with the above equation. [2]

(f) Catrin used two 100mF capacitors connected in parallel with an overall tolerance of
1 10%. Determine whether this is consistent with your graph. [5]

END OF PAPER
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