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(b)

(i) You are provivded with the following gquipment.

Answer all questions.

3

1009 hanger and 4 x 100g masses ¢~ 5909

2 linked springs
split cork <t
2 retort stands with clamps and bosses
G-clamp

metre ruler

stopwatch

Vel v

Write out a plan of how you will carry out an investigation into the relationship
T = kz". Include a labelled diagram in the space below. [5]
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Answer all questions.

(b) (i) You are provided with the following equipment.

100g hanger and 4 x 100g masses

2 linked springs

split cork

2 retort stands with clamps and bosses
G-clamp

metre ruler

stopwatch

Write out a plan of how you will carry out an investigation into the relationship
T = kz". Include a labelled dlagram nl.lhe s{pace below [5]
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b))

Answer all questions.

You are provided with the following equipment.

100g hanger and 4 x 100g masses

2 linked springs

split cork

2 retort stands with clamps and bosses
G-clamp

metre ruler

stopwatch

Write out a plan of how you will carry out an investigation into the relationship
T = kz". Include a labelled diagram in the space below. [5]
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(i) Provide a risk assessment for your investigation. 1]
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

(b) | (i)

Clear labelled diagram must label masses and ruler plus spring
drawn correctly (1)

Trial readings recorded in this section minimum of 1 pair (1)
Repeat readings to be taken and full range used i.e. 100 — 500¢g
(1)

Minimum of 5 oscillations for each weight (1)

Method used to measure extension (or length of the spring) and
corresponding vertical oscillation is correct (1) Teacher assessed

(ii)

Risk assessment stated as very low and apparatus set up and
working correctly or spring kept within elastic limit or

Hazard Risk Control measure

Clamp stand can Injury from clamp | Securely clamp the
topple stand toppling stand
when in use

Teacher assessed

© WJEC CBAC Ltd.
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Tinwe Pe/v'\,oA , U 2

(b)

(i)

Answer all questions.

You are provided with the following equipment.
1009 hanger and 4 x 100g masses ¢~ 2999
2 linked springs
split cork =
2 retort stands with clamps and bosses
G-clamp

metre ruler

stopwatch

L
L

Write out a plan of how you will carry out an investigation into the relationship
T = kz". Include a labelled diagram in the space below. [5]
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roberm

Sticky Note

- Diagram complete and fully labelled. 
- No trial readings given.
- Repeat readings mentioned (two is sufficient).
- 10 oscillations per reading chosen (above the minimum of five).
- Clear method.
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(i)  Provide a risk assessment for your investigation. 1]
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Sticky Note

Accepted as there were no real risks in this experiment.










(b)

(i

Answer all questions.

You are provided with the following equipment.

100g hanger and 4 x 100g masses

2 linked springs

split cork

2 retort stands with clamps and bosses
G-clamp

metre ruler

stopwatch

Write out a plan of how you will carry out an investigation into the relationship
T = kz". Include a labelled dlagram nl.lhe s{pace belc‘?%v} [5]
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Sticky Note

- Diagram fully labelled and correct.
- Trial readings given.
- No mention of using the full range of apparatus available.
- 10 oscillations for for each reading (above the minimum of 5).
- Good clear method.
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Sticky Note

Incorrect. Spring will not break with a maximum of 500 g (all that is available).










b))

Answer all questions.

You are provided with the following equipment.

100g hanger and 4 x 100g masses

2 linked springs

split cork

2 retort stands with clamps and bosses
G-clamp

metre ruler

stopwatch

Write out a plan of how you will carry out an investigation into the retationship
T = kz". Include a labelled diagram in the space below. [5]
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roberm

Sticky Note

- Poor diagram with apparatus missing (metre ruler) and not fully labelled.
- No trial readings given.
- Although repeat readings are mentioned there is nothing to indicate using the full range of apparatus available.
-10 oscillations chosen for each mass.
- Reasonable method to measure extension.
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(i) Provide a risk assessment for your investigation. 1] @
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roberm

Sticky Note

Masses falling on feet not sufficient.
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Answer all questions.

(b) (i) You are provided with the following equipment.

100g hanger and 4 x 100g masses

2 linked springs

split cork

2 retort stands with clamps and bosses
G-clamp

metre ruler

stopwatch

Write out a plan of how you will carry out an investigation into the relationship
T = kz". Include a labelled diagram in the space below. [5]

© WJEC CBAC Ltd. (1420U50-1A)





(i) Provide a risk assessment for your investigation. [1]
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Answer all questions.

When carrying out an investigation to determine the density of paper Sally counted out 50
identical sheets of A4. She found these sheets had a total mass of (234.5 + 0.1)g and a total
thickness of (0.25 + 0.01)cm. She measured the length, /, and the width, w, using a ruler of
resolution + 1cm, these she found to be / = 30cm and w = 21 cm. Determine the density of the
paper along with its absolute uncertainty.
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Answer all questions.

When carrying out an investigation to determine the density of paper Sally counted out 50
identical sheets of A4. She found these sheets had a total mass of (234.5 £ 0.1)g and a total
thickness of (0.25 + 0.01)cm. She measured the length, /, and the width, w, using a ruler of

resolution + 1cm, these she found to be / = 30cm and w = 21 cm. Determine the densit  efthe
paper along with its absolute uncertainty. 5]
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Answer all questions.

1. When carrying out an investigation to determine the density of paper Sally counted out 50
identical sheets of A4. She found these sheets had a total mass of (234.5 + 0.1)g and a total
thickness of (0.25 + 0.01)cm. She measured the length, /, and the width, w, using a ruler of
resolution £ 1cm, these she found to be / = 30cm and w = 21 cm. Determine the density of the
paper along with its absolute uncertainty. T [5]
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Question

Marking details

Marks available

AO1 AO2 AO3 Total Maths Prac
1 Density = 1.49 g cm-® with units (1) 1
% uncertainty in thickness =4 % (1) 1
% unc in length = 3[.3]% and in width =5 or 4.8 % (1) 1
(% unc in mass ignored and) total % uncertainty = 12% (1) ecf 1
Absolute uncertainty = 0.18 or 0.2 to 1 or 2 s.f (1) ecf 1 5 5 5
Question 1 total 1 4 0 5 5 5
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Answer all questions.

When carrying out an investigation to determine the density of paper Sally counted out 50
identical sheets of A4. She found these sheets had a total mass of (234.5 + 0.1)g and a total
thickness of (0.25 + 0.01)cm. She measured the length, /, and the width, w, using a ruler of
resolution + 1cm, these she found to be / = 30cm and w = 21 cm. Determine the density of the
paper along with its absolute uncertainty.
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Sticky Note

- Density correctly calculated with units.
- Percentage uncertainty in thickness correct.
- Percentage uncertainty in length and width correct.
- Percentage uncertainty in mass calculated/ignored.
- Absolute uncertainty to more than 2 sig figs.










Answer all questions.

When carrying out an investigation to determine the density of paper Sally counted out 50
identical sheets of A4. She found these sheets had a total mass of (234.5 £ 0.1)g and a total
thickness of (0.25 + 0.01)cm. She measured the length, /, and the width, w, using a ruler of
resolution + 1cm, these she found to be / = 30cm and w = 21 cm. Determine the densit ,
paper along with its absolute uncertainty.

© WJEC CBAC Ltd, (1420U50-1E) Turn over.

Examiner
only

1420u50><

03
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Sticky Note

- Density correctly calculated with units.
- Percentage uncertainty in thickness correct.
- Percentage uncertainty in width incorrect (even though percentage uncertainty in length is correct both were needed).
- Uncertainty in mass ignored.
Absolute uncertainty incorrect (the percentage uncertainty has been quoted).










Answer all questions.

When carrying out an investigation to determine the density of paper Sally counted out 50
identical sheets of A4. She found these sheets had a total mass of (234.5 + 0.1)g and a total
thickness of (0.25 + 0.01)cm. She measured the length, /, and the width, w, using a ruler of
resolution £ 1cm, these she found to be /= 30cm and w = 21 cm. Determine the density of the
paper along with its absolute uncertainty. o [5]
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roberm

Sticky Note

- Density correctly calculated with correct units.
- Uncertainty in thickness correct.
- Uncertainty in length correct ( as these were not final answers sig figs were ignored).
- Uncertainty in mass calculated/ignored.
- Absolute uncertainty correct and given to 2 sig figs (more would lose this mark as it is a final answer).
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Answer all questions.

When carrying out an investigation to determine the density of paper Sally counted out 50
identical sheets of A4. She found these sheets had a total mass of (234.5 £ 0.1)g and a total
thickness of (0.25 £ 0.01)cm. She measured the length, /, and the width, w, using a ruler of
resolution + 1cm, these she found to be / = 30cm and w = 21 cm. Determine the density of the
paper along with its absolute uncertainty. [5]
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Richard dropped the ball bearing and measured the
He repeated this for a series of different heights, A.
carried out the experiment three times from ea

.

VPO PROR FOPTY PPU0R PHPRY FYOVIPUVSY (VTSN PROTL YPTLPEPTY FYOTY TYVTY OVVY SYVYY PPPRLFOVTY [PRVN TYOYS OPPS FOVOL FHOT

Metre ruler

’/ Ball bearing

h

Sand tray

diameter, d, of the crater it left in the sand.
To ensure his results were repeatable he
ch height and obtained the following results.

h%:gﬁt Diameter, d / cm ) équ?gr)z U;:]Cg;t:;?f: \I/::lgiﬁ; Uirrl]cie;::)aezgty
ig g;: Rea1ding Reazding Rea:;:!ing Mean | d2/ cm? d'a/”;?rtgr) v /-—- rfgl; \;erl‘sgl_’?’
0.100 2.9 27 2.7 2.8 7.7 0.6 1.40 ‘o.01
0.200 3.2 3.2 3.4 3.3 10.7 0.7 1.98 0.10
0.300 3.5 3..7 3.6 3,6 3.0 0.1 243 o. il
0400 | 3.9 4.1 38 | 3.4 | §.2 °.% 2.80 .06
0.500 4.2 4,2 4.0 41 171 0.8 3.13 o.ib
0600 | 44 | 43 | 41 | 4| 135 0.9 343 | 410

(a) Complete the four columns in the table above. Space has been left for any calculations if

needed.
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I Metre ruler

Sand tray

v

Richard dropped the ball bearing and measured the diameter, d, of the crater it left in the sand.
He repeated this for a series of different heights, /. To ensure his results were repeatable he
carried out the experiment three times from each height and obtained the following results.

Drop Diameter, d / cm (Mean Uncertainty \Ilg]lg?ﬁ; Uncertainty

height diameter)? in (mean2 in impact

hlm |Reading | Reading | Reading 5, ., | diameter)® | y= gh | velocity

+ 5% 1 p 3 Mean | d?/cm P j’ f e
/ms

0100 | 2.9 2.7 27 2.8 7.7 0.6 140 | Q. OoF

0.200 | 3.2 3.2 3.4 3.3 10.7 0.7 198 |0 OC05

0.300 | 35 3.7 36 |N.C| I30 | .3 | 243 (0004
291l5-2 | 0-& 280 |0 Qo

0.400 3.9 41 3.8

0.500 4.2 4.2 4.0 41 1741 0.8 3.13 0003

0.600 | 4.4 4.3 a1 |43 1185 | 0.9 343 | -093

(a) Complete the four columns in the table above. Space has been left for any calculations if
needed. [6]
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Richard dropped the ball bearing and measured the
He repeated this for a series of different heights, /.

carried out the experiment three times

nl

K OPRS PPITS PYUTS FYOVS YOUL FVOFS VPR FRVYTTUTTN [TYTN TYVSY YUY TVTY FYOTY ITITY [YUTI 1Y) [YOF FITT [VTYS OTTA V0L PO

Metre ruler

' ./ Ball bearing

h

Sand tray

diameter, d, of the crater it left in the sand.
To ensure his results were repeatable he
from each height and obtained the following results.

: ; Impact .
Drpp Diameter, d/ cm (Mean U.ncertalnty velocity U_nc_ertamty
height diameter)? in (meanz in impact
hIm |Reading | Reading | Reading 55 | diameter)® | y = [ogh | velocity
£ 5% 1 % g | Mean | d%fof / cm? SIS
/ms
0.100 2.9 2.7 27 2.8 77 0.6 1.40 Q.05
0.200 3.2 3.2 3.4 33 10.7 0.7 1.98 0.05
0.300 | 35 3.7 36 | b.| {3.0 07 243 | 0.0b
0400 | 3.9 4.1 38 |3,q v | LR 280 | (,07
0.500 4.2 4.2 4.0 4.1 17.1 0.8 313 O, 0%
0.600 4.4 4.3 4.1 a7 lg =3 1.3 3.43 0. o4
(a) Complete the four columns in the table above. Space has been left for any calculations if
needed. - _[6]
L s = I 2.970 = 0025,
97 1 . g 0.026 xVv
1.9-17 ol wmBwri O KL= 04, q
L ) = ur_‘
v - 131»\ " ’
/ 4 < — f
7 <= 0,56 7 0.b. .
O' x Z LW 20057, '
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(1420U50-1E)

o5 K | = TXI

P

p -
/

£96 . 5 ¥
(ﬂ/ = Z’b/ b

Examiner
only










Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

2 | (a)

See table Appendix 1

1 mark for each correct column ignore s.f. (4) ecf on (mean
diameter)?

All (mean diameter)? uncertainties to 1 or 2 s.f. (1) ecf

All uncertainties in impact velocities to 1 s.f. with consistency in
the column (1) ecf

© WJEC CBAC Ltd.











Richard dropped the ball bearing and measured the
He repeated this for a series of different heights, A.
carried out the experiment three times from ea

.

donbentodintnbtoebentiodiatenbnblinudiwdoo]eabiodsdooh,

Metre ruler

’/ Ball bearing

h

Sand tray

diameter, d, of the crater it left in the sand.
To ensure his results were repeatable he
ch height and obtained the following results.

h%:gﬁt Diameter, d / cm ) g\n/i(;?gr)z Uil:]cgrr]f;rr\g \I/::lgiﬁ; Uirrl]cie;::)aezgty
ig g;: Rea1ding Reazding Rea3ding Mean | d2/cm? d'a/”;?rtgf) v /: rfgl; \;erl‘sgl_’?’
0.100 2.9 2.7 2.7 2.8 7.7 0.6 1.40 ‘oo
0.200 3.2 3.2 3.4 3.3 10.7 0.7 1.98 0.0
0.300 3.5 3..7 3.6 3,6 3.0 0.1 243 o. il
0400 | 3.9 4.1 38 | 3.4 | §.2 °.% 2.80 0. iG
0.500 4,2 4,2 4.0 4.1 171 0.8 3.13 o.ib
0600 | 44 | 43 | 41 | 4| 135 0.9 343 | 410

(a Complete the four columns in the table above. Space has been left for any calculations if

needed.
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roberm

Sticky Note

- First two columns for mean and mean diameter squared correct.
- The fourth and last values for the mean diameter squared are incorrect.
- All values for impact uncertainty are incorrect.
- Uncertainties in mean diameter squared are given to one sig figs (ecf applied).
- Some values of the uncertainty in impact velocity to more than one sig figs.
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I Metre ruler

Sand tray

v

Richard dropped the ball bearing and measured the diameter, d, of the crater it left in the sand.
He repeated this for a series of different heights, /. To ensure his results were repeatable he
carried out the experiment three times from each height and obtained the following results.

Drop Diameter, d / cm (Mean Uncertainty \Ilg]lg?ﬁ; Uncertainty

height diameter)? in (mean2 in impact

h/m |Reading | Reading | Reading 5.5 | diameter)® | y= [Dgh | velocity

+ 5% 1 ) 3 Mean | d?/cm | om? j’ I ms-
/ms

0100 | 2.9 2.7 27 2.8 7.7 0.6 140 | Q. . OoF

0.200 | 3.2 3.2 3.4 3.3 10.7 0.7 198 |0 OC05

0.300 | 35 3.7 36 |N.C| 30| .3 | 243 |0.004
0.400 | 3.9 4.1 38 391152 |0 & 280 |0 Ol

0.500 4.2 4.2 4.0 41 1741 0.8 3.13 0003

0.600 | 4.4 4.3 a1 |43 1185 | 0.9 343 | -093

(a) Complete the four columns in the table above. Space has been left for any calculations if \/
needed. [6]
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Sticky Note

- First two columns for mean and mean diameter squared are correct.
- The fourth and last values in the uncertainty for diameter are incorrect.
- Uncertainties in the impact velocity are all incorrect.
- All uncertainties for mean diameter squared are to one/two sig figs. ecf applied.
- All uncertainties in impact velocity given to one sig figs (again ecf applied).










Richard dropped the ball bearing and measured the
He repeated this for a series of differ

nl

TR0 PRVYSTOVRS [TV TOTIY FYVSL FYPE FOVIN TYTE FYVYE FYOL FYOVE FVOTL FROYS FPPYN [VFS 1STYN VYL PYV0N PPV PETTA FOTVR IV

Metre ruler

' ./ Ball bearing

h

ent heights, 4.

Sand tray

diameter, d, of the crater it left in the sand.
To ensure his results were repeatable he

carried out the experiment three times from each height and obtained the following results.

. . Impact .
Drpp Diameter, d/ cm (Mean U.ncertalnty velocity U_nc_ertamty
height diameter)? in (meanz in impact
h/m |Reading | Reading | Reading S5 | diameter) | = [ogh | velocity
£ 5% 1 2 3 | Mean | d%/cm / cm? SRS
/ms
0.100 2.9 2.7 27 2.8 77 0.6 1.40 Q.05
0.200 3.2 3.2 3.4 3.3 10.7 0.7 1.98 0.05
0.300 | 35 3.7 36 | .| {3.0 07 243 | 0.0b
0400 | 3.9 4.1 38 |3,q LR 280 | (,07
0.500 4.2 4.2 4.0 4.1 17.1 0.8 313 O 0%
0.600 4.4 4.3 4.1 a7 - lg %3 1.3 3.43 0. o4
(a) Complete the four columns in the table above. Space has been left for any calculations if
needed. — 6]
L s = . 2.97%0 = 0025,
17 1 & = 0.0265 xv
1.9-17 ol wmBwri O KL 04, q
L ) = ur_‘
v - 131»\ . ’
/ 4 < — f
7 <= 0.56 7 0.b. .
O' x 7 LW 20057, '
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Sticky Note

- All 4 columns correct (we ignored significant figures)
- One mark awarded for each column.
- All mean diameter squared correct and to one/two sig figs.
- All uncertainties in impact velocity correct and to one sig fig (consistent down the column).










Richard decided to investigate the relationship between the impact velocity of an object and the
diameter of the crater it leaves. The impact velocity can be calculated using the equation

v=4/2gh

where v = impact velocity
g = acceleration due to gravity
h = drop height

He set up the apparatus shown on the following page.
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Metre ruler

\

./ Ball bearing

/«* Sand tray

Richard dropped the ball bearing and measured the diameter, d, of the crater it left in the sand.
He repeated this for a series of different heights, /. To ensure his results were repeatable he
carried out the experiment three times from each height and obtained the following results.

Drop Diameter, d / cm (Mean Uncertainty \I,Qggﬁ; Uncertainty
hhe}gr:t Reading | Reading | Reading diameter)” (;ir;f(;g?:rr;z :m I?/eliggﬁ;t
£5% | 1 2 3| Mean | d*fom® |y gma | TN U ms
0.100 2.9 2.7 2.7 2.8 7.7 0.6 1.40

0.200 3.2 3.2 3.4 3.3 10.7 0.7 1.98

0.300 3.5 3.7 3.6 243

0.400 3.9 41 3.8 2.80

0.500 4.2 4.2 4.0 41 171 0.8 313

0.600 4.4 4.3 4.1 3.43

(@) Complete the four columns in the table above. Space has been left for any calculations if

needed.
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