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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
lai 1153 0.5 0.5 1 46 98.8
1aii 1154 0.4 0.5 1 37.6 98.9
1bi 1153 0.8 0.8 2 42.2 98.8
1bii 1145 1.3 0.7 2 63.8 98.1
2a 1158 2.1 1.1 3 69.4 99.2
2bi 1123 0.6 0.5 1 60.1 96.2
2bii 1135 1.7 0.6 2 83.5 97.3
2biii 1076 1.5 0.8 2 76.9 92.2
2biv 1083 0.2 0.4 1 17.7 92.8
3a 1140 1.9 0.4 2 95.6 97.7
3b 1126 0.8 0.8 2 42.4 96.5
4a 911 0.3 0.7 2 17.2 78.1
4b 1056 1.1 1 3 37.9 90.5
Sai 1098 0.5 0.6 2 24.8 94.1
Saii 1069 0.5 0.7 2 26.4 91.6
Sb 1137 1.6 0.6 2 80.7 97.4
S5ci 1000 0.7 1 2 37.1 85.7
Scii 858 0.9 1.2 3 30.6 73.5
6ai 1119 0.7 0.5 1 66.6 95.9
6aii 1093 0.4 0.5 1 35 93.7
6aiii 1119 1.1 0.8 2 53.7 95.9
6bi 1107 0.7 0.5 1 69.3 94.9
6bii 1056 0.2 0.4 1 23.1 90.5
6biii 1021 0.4 0.5 1 38.6 87.5
7ai 1098 0.4 0.5 1 41 94.1
7aii 1095 1.8 0.6 2 88.9 93.8
7bi 1119 3.1 1.4 6 51.4 95.9
7bii 1043 2.3 1.2 3 75.8 89.4
8a 1152 1.3 0.7 2 65.5 98.7
8bi 1066 0.6 0.6 2 28.8 91.3
8bii 975 0.6 0.7 2 30.8 83.5
9a 850 0.2 0.6 3 7.2 72.8
9bi 1026 0.5 0.5 1 51.9 87.9
9bii 927 0.7 0.7 2 36.7 79.4
Obiii 982 0.2 0.4 2 8.2 84.2
9ci 1053 2 1 4 49.6 90.2
9cii 907 0.3 0.6 2 12.7 77.7
10ai 1135 1.8 0.4 2 90.5 97.3

10aii 1091 0.4 0.5 1 44.1 93.5
10aiii 953 0.3 0.4 1 25.8 81.7
10b 982 0.3 0.6 2 13.8 84.2
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2. The following results were obtained from an investigation into stretching a spring.

Force (N} | Length of spring (cm)
1.0 12.0
2.5 15.0
40 18.0
5.0 20.0
6.0 22.0
7.5 25.0
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(@ Plot the data on the grid below and draw a suitable straight line. {31
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(b)

Use the graph lo answer the following questions.

(i) The unstretched length of the spring is its length when the force applied is zero.

State the unstretched length of the spring. [1}|

Unstretched length = Q‘s

(i) 1. State the length of the spring produced by a force of 3.0N. [1}

......

Il. Use the equation:

extension = length produced by 3.0N — unstretched length

to calculate the extension produced by & force of 3.0N. (1]

15.6-——0\511(9

Extension = 6 vt CM
(i) Use your previous answer and the equation:
spring constant = foroe
pring extension
to calculate the spring constant of the spring for a force of 3.0N. (2]
o :
22 - o
Spring constant = O lcm
(iv) Complete the sentence by underlining the correct answer in the brackets. (1]

if the force on the spring is doubled to 6.0N, then the spring constant
(halves / stays the same / doubles).
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2. The following results were obtained fram an investigation into stretching a spring.

Force (N) | Length of spring (cm)
1.0 12.0
25 15.0
4.0 18.0
5.0 20.0
6.0 220
7.5 25.0

M

04 &WIEC CBAC itd {3420U20. %)






@

- T - 1Examiner
Plot the data on the grid below and draw a suitable straight line. [3) onty
Force (N)
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Examine
(b) Use the graph to answer the following questions. —
(i) The unstretched length of the spring is its length when the force applied is zero.
State the unstretched length of the spring. (1
Unstretched length = ‘O
(i) 1. State the iength of the spring produced by a force of 3.0N. i1

. Use the equation:
extension = length produced by 3.0 N - unstretched length

to calculate the extension produced by a force of 3.0N, [1]

75 -16=1 A e
L

Extension = ... o
(iil) Use your previous answer and the equation:
spring constant = ﬁe_
pring extension
to calculate the spring constant of the spring for a force of 3.0N. 2] v

5 0.0
-—-:’l"""OL"Z,

! Spring constant = O-23 Niem

(iv) Complete the sentence by underlining the correct answer in the brackets. (1)

T SR St Sy e T e

If the force on the spring is doubled to 6.0N, then the spring constant
(halves / stays the same / doubleg).
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2. The following results were obtained from an investigation into stretching a spring.

Force (N) | Length of spring (cm)
1.0 12.0
25 15.0
4.0 18.0
5.0 20.0
6.0 22.0
75 25.0
L
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_ Examiner
(a) Plot the data on the grid below and draw a suitable straight line. {3 only
Force (N)
8~G“..§ UL B [

Length of spring (cm)
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Examine
(b) Use the graph to answer the following questions. only

() The unstretched length of the spring is its length when the force applied is zero.

State the unstretched length of the spring. )
Unstretched length = Q’/\/
(i) 1. State the length of the spring produoed.by a force of 3.0N. [1)
Length = ... % ..em
{l. Use the equation: !

extension = length produced by 3.0N — unstretched length

to calculate the extension produced by a force of 3.0N. 1]

-

Extension = ... .. cm

(i) Use your previous answer and the equation:

force

spring constant = —————
pring axtension

to calculate the spring constant of the spring for a force of 3.0N. [2]

Spring constant = 7.Q...b......... Niem

(iv) Complete the sentence by underlining the correct answer in the brackets. 1]

if the force on the spring Is doubled to 6.0 N, then the spring constant
(halves / stays the same / doubles),

T
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_ _ _ Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2. | (a) 6 points plotted correctly to within <1 small square division (2)
5 points plotted correctly to within <1 small square division (1)
4 or less points plotted correctly to within <1 small square
division (0) 3 3 3 3
Straight line of best fit from plotted points (1) N.B. doesn’t need to
extend to the x-axis
(b) 0] 10+ 1 [cm] 1 1 1 1
Don’t accept 0
@iy (1 16 £ 1 [cm] 1 1 1 1
Il | 6 [cm] ecf i.e. difference between previous 2 answers 1 1 1 1
Don’t accept negative answer
ii L 3
() Substitution: Q) 1
6 ecf 1 2 2 2
Spring constant = 0.5 [N/cm] (1)
(iv) Stays the same 1 1 1 1
Question 2 total 1 8 0 9 9 9
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2. The following results were obtained from an investigation into stretching a spring.

Force (N} | Length of spring (cm)
1.0 12.0
2.5 15.0
40 18.0
5.0 20.0
6.0 22.0
7.5 25.0
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(@) Plot the data on the grid below and draw a suitable straight line. 3]
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Sticky Note

There are plotting errors. Only 2 points are correctly plotted. These are (2.5,15) and (5.0,20). No marks are awarded for plotting. A mark is given for the line of best fit. It has at least 1 point on either side of the line. 



Rectangle

This point is plotted at the position (7.0,25). What should it have been? 



Rectangle

This point is plotted as (6.0,21). What should it have been? The x-axis has been misread here. Each small square is 0.5 and not 1.0. 



Sticky Note

Can you find the other plotting errors? 





(b) Use the graph to answer the following questions.

(i) The unstretched length of the spring is its length when the force applied is zero.
State the unstreiched length of the spring.

Unstratched length = Q‘ﬁ (‘A

(i) 1. State the length of the spring produced by a force of 3.0N.

Length = t S B/é/r:

ll. Use the equation:
extension = length produced by 3.0N — unstretched length

fo calculate the extension produced by & force of 3.0N.

3.9 45=6

Extension = 6/ cm

(i} Use your previous answer and the equation:

force

spring constant = —————
pring extension

to calculate the spring constant of the spring for a force of 3.0N.
: ©
,'é_—-""'- : O ¢ %

Spring constant = O %

(iv) Complete the sentence by underlining the correct answer in the brackets.

if the force on the spring is doubled to 6.0N, then the spring ccnstant
(halves / stays the same / doubles).

%9:@
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(2]
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Sticky Note

The line has been continued until it meets the x-axis and the value is within tolerance.



Sticky Note

A line has been drawn across from 3.0 N on the y-axis until it meets the line. This is good practice in questions like this. Another line has been drawn downwards until it meets the x-axis and the value has been read correctly, within tolerance. 



Sticky Note

Previous answers have been substituted into the equation. The subtraction is correct. 



Sticky Note

The previous answer has been used and substitutions are correct. The division has produced the expected answer. 



Sticky Note

The completed graph shows a straight line. The gradient is constant. Therefore the spring constant stays the same. A calculation has been shown here. A force of 6.0 N has been substituted. However an extension of 6 cm has been used. This is not the extension that is produced by a force of 6.0 N. What value should have been used?
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2. The following results were obtained fram an investigation into stretching a spring.

Force (N) | Length of spring (cm)
1.0 12.0
25 15.0
4.0 18.0
5.0 20.0
6.0 220
7.5 25.0
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(a)

Plot the data on the grid below and draw a suitable straight line. [3]
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Sticky Note

All points have been plotted correctly. They have been joined with a straight line which has been drawn using a ruler. 
Notice the crosses are not too thick or too big. The position of the centre of each cross can easily be seen. 





(b) Use the graph to answer the following questions.

(M

(ii)

The unstretched length of the spring is its length when the force applied is zero.
State the unstretched length of the spring.

Unstretched length = IO‘/{;

|. State the length of the spring produced by a force of 3.0N.

Length = lé
H. Use the equation:
extension = length produced by 3.0N - unstretched length

to calculate the extension produced by a force of 3.0N.,

Zga\&:ﬂ 6-a= 7

(i)

(iv)

!

[

[1]

Extension = ...t €M
Use your previous answer and the equation:
spring constant = force
pring extension
to calculate the spring constant of the spring for a force of 3.0N., (2]

5 047K
..--_—frqu—?_

Spring conslant = O:%3 Nem

Complete the sentence by underlining the corrsct answer in the brackets.

If the force on the spring is doubled to 6.0N, then the spring constant

(halves / stays the same / doubles). ></
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Sticky Note

The line has not been continued until it meets the x-axis.  However the answer is correct. A quick check with a ruler confirms this is where the line would meet the x-axis. 



Sticky Note

This is the expected answer. No lines have been added to the graph which is recommended in questions like this. 



Sticky Note

The length produced by 3.0 N has been substituted into the equation. However, the answer for the unstretched length has not. 9 cm has been substituted instead of 10 cm. 



Sticky Note

The previous answer has been used and substitutions are correct. The division has produced the right answer after allowing for an error carried forward (ecf).  



Sticky Note

The completed graph shows a straight line. The gradient is constant. Therefore the spring constant stays the same. Even if you did not know this, a calculation would confirm it. Try it. 
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2. The following results were obtained from an investigation into stretching a spring.

Force (N) | Length of spring (cm)
1.0 12.0
25 15.0
4.0 18.0
5.0 20.0
6.0 22.0
75 25.0
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Examiner
(a) Plot the data on the grid below and draw a suitable straight line. {3] ony
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Sticky Note

All the points have been plotted correctly. They have not been joined with a straight line. Instead, each point has a line joining them to the y-axis. 





crmpte

(i)

(iv)

(b) Use the graph to answer the following questions.
(i) The unstretched length of the spring Is its length when the force applied is zero.
State the unstretched fength of the spring. 1
Unstretched length = ....<. 57 cm
(i) 1. State the length of the spring produced by a force of 3.0N, [1]

Length = 2-""1></ whn

extension = length produced by 3.0N - unstretched length

ll. Use the equation:

to calculate the extension produced by a force of 3.0N. (1

Extension = ... N CM

Use your previous answer and the equation:

spring constant = force
pring M= extension
{o calculate the spring constant of the spring for a force of 3.0N. 2]

Spring constant = =.Q..6......... Nicm

Complete the sentence by underlining the correct answer in the brackets. 1]

If the force on the spring is doubled to 6.0N, then the spring constant
(halves / stays the same / doubles),

T
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Sticky Note

This is not the expected answer. The points are all correct so if a line had been drawn it would not have met the x-axis at this value. 



Sticky Note

This is not the expected answer. It is very difficult to answer questions like this if there is no line joining the points. 



Sticky Note

No workings are shown so it is not clear where an answer of -5 cm was obtained. Is it possible in this situation for the extension to have a negative value? 



Sticky Note

This is the right answer after allowing for an error carried forward (ecf).  Therefore the previous answer must have been used and substitutions must have been correct. It is always advisable to show workings in calculations. 



Sticky Note

If the points had been joined it would show a straight line. The gradient is constant for a straight line. Therefore the spring constant stays the same. Even if you did not know this, a calculation would confirm it. Try it. 
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2. The following results were obtained from an investigation into stretching a spring.

Force (N) | Length of spring (cm)
1.0 12.0
2.5 15.0
4.0 18.0
5.0 20.0
6.0 22.0
7.5 25.0
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Examiner
|
(@) Plot the data on the grid below and draw a suitable straight line. [3] o

Force (N)
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Examiner

|
(b) Use the graph to answer the following questions. o

(i) The unstretched length of the spring is its length when the force applied is zero.

State the unstretched length of the spring. [1]
Unstretched length = ... cm

(i) . State the length of the spring produced by a force of 3.0N. 1]
Length = .. cm

Il. Use the equation:
extension = length produced by 3.0N — unstretched length

to calculate the extension produced by a force of 3.0N. 1]

Extension = ..., cm

(i)  Use your previous answer and the equation:

spring constant = force
pring extension
to calculate the spring constant of the spring for a force of 3.0N. 2]
Spring constant= ... N/cm
(iv) Complete the sentence by underlining the correct answer in the brackets. [1]

If the force on the spring is doubled to 6.0N, then the spring constant
(halves / stays the same / doubles).
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© WJEC CBAC Ltd. (3420U20-1)





		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page








i

.

[ ol

\’6' x40 = 4o

Examinet
6. A group of students use 6-sided dice to model radioactive decay. i
There are 240 dice in total.
Dice with a 6 facing upward represent decayed nuclei.
(@) (i) State what the students should do after throwing the 240 dice for the first time. [1)]
T&Ke.o.wcxb oll O:Cemeng(’o
(i) Describe how they should continue the experiment. {1
ke jagfeford Nomper..ond. fefeak . . |
J‘n‘j then ' &
(}’LL %. c).‘ C.Q.... S T T T PR T e A SR ;:
(i) 1. State the chance (probability) of any one of the dice landing with a 6 facing
upward. 1}
%
Il. Use your previous answer to predict how many dice will land with a 6 facing
up on the first throw. ' (1}

L
11
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- “Examine
(b) The table shows the resuits. )
Throw Number of sixes Number of dice remaining
0 0 240
1 38 202
2 30 \\%
3 28 144
4 22 122
5 22 100
(i) Complete the table. [1]
(i) State how many dice remain after one half-life. .......... \Q( ........... N (1]
(iii) Use the data in the table to estimate the half-life of the ‘dice’ in throws. ‘ M

Half-life = lq .............. throws

3= 1=
T
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i

6. A group of students use 6-sided dice to model radioactive decay.
i There are 240 dice in total.
Dice with a 6 facing upward represent decayed nuclei.

(@) (i) State what the students should do after throwing the 240 dice for the first time. [1]
Memoye . 01 dict e ont.comaide™®  deeays?

(i) Describe how they should continue the experiment. 1)

Repenr s pactss,. deck @t by,
Gl ek Mg ellech Cach e

(i) 1. State the chance (probability) of any one of the dice landing with a 6 facing
upward. (1]

Il. Use your previous answer to predict how many dice will land with a 6 facing
up on the first throw. (1

/b/;Q«O
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(b) The table shows the results. only
Throw Number of sixes Number of dice remaining
0 0 240 > - 13
1 38 202
2 30 / 27
7 5 3 28 144
7/0 - = ' - 22«
» fs o 7 4 22 122
5 22 100
(i) Complete the tabie. [1]
State how many dice remain after one hall-life. 1)20 .....
Use the data in the table to estimate the half-life of the ‘dice’ in throws [1}
Hall-life = 4* hrows

I
|
12
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1"

6. A group of students use 6-sided dice to model radioactive decay.
There are 240 dice in total.
Dice with a 6 facing upward represent decayed nuclei.

(@ (i) State what the students should do after throwing the 240 dice for the first time. [1]

Mmool fhe  dice it 6

(i) Describe how they should continue the experiment. [1]

............. dxtfiy b, 0“6 po {-n_jh \A(l\)oxc/t 4.

wnakl 120 dice mman o Aa If ' upe

(i) 1. State the chance (probability) of any one of the dice landing with a 6 facing

upward. ) [1]
............................. S,
Il. Use your previous answer to predict how many dice will land with a 6 facing
up on the first throw. [1]
|

11
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|Examine
| ont
(b) The table shows the results. bl
Throw Number of sixes Number of dice remaining
0 0 240
1 38 202
2 30 77
3 28 144
4 22 122
5 22 100
(i) Complete the table. [1]
i Brawtiow:manydice mmdinafier s Haikids, . 2% 1LL (]
(i) Use the data in the table to estimate the half-life of the ‘dice’ in throws. [1]
Half-life = L\' ............. . throws

:SXWX? 7k 7

T
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
6. | (a) (1) Remove all dice with 6 [facing up] or count all dice with 6 [facing 1 1 1
up]
Accept remove all decayed nuclei
(ii) Throw remaining dice again or repeat with remaining dice or 1 1 1
remove the sixes and repeat
Accept throw the dice that are left or keep throwing the dice
taking out sixes every time
(i) |1 1 1in6or %or equivalent fraction e.g. 5% 1 1 1 1
Accept 16.67 % or 17 % or 0.167
Il | 40 ecf 1 1 1 1
() | (@) 172 1 1 1 1
(i) 120 Don't accept 122 1 1 1 1
(i) 4 [throws] ecf 1 1 1 1
Don’t accept with ecf any answer above 5 or 4.1 [throws]
Question 6 total 2 5 0 7 5 7

© WJEC CBAC Ltd.
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1

6. A group of students use 6-sided dice to model radioactive decay.
There are 240 dice in toial.
Dice with a 6 facing upward represent decayed nuclei.

@ (i)

T&Keu.wa.\() odl D:Cefacwzg(é

State what the students should do after throwing the 240 dice for the first time. [1)

(i) Describe how they should continue the experiment. i)
Tgue gyfeCorh Nompec..ond. . fefeat ~
% d" C.Q ..................................................................................................................................................................
(iiy 1. Siate the chance (probability) of any one of the dice landing with a 6 facing
upward. [1]
%
1. Use your previous answer to predict how many dice will land with a 6 facing
up on the first throw. ' [1}
\ ——
= x40 = 4o
11 © WIEC CBAS Ltd (3420420-1) Turn over.
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Sticky Note

This is an acceptable answer. It is assumed it meant facing upward since this wording is used in the question. It could have also said that the number of 6's removed would be counted. 



Sticky Note

The first question (a)(i) includes the phrase 'throwing the 240 dice..'. This answer starts off by saying to remove the 6's. It finishes by saying to repeat. Repeat is assumed to mean 'throw again' and it is clear that this will be done with a reduced number of dice. Therefore the mark is given. 



Sticky Note

Correct answer. 



Sticky Note

Correct answer. The working is also shown though not required. 
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(b)

The table shows the results.
Throw Number of sixes Number of dice remaining

0 0 240

1 38 202

2 30 \\%

3 28 144

4 22 122 %

5 22 100

() Complete the table. )

{ii) State how many dice remain after one half-life. \C)( X 1]
(ii) Use the data in the table to estimate the haif-life of the ‘dice’ in throws. 1]

Half-life = IC,\>< WS

Examing
only
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Sticky Note

This is not the correct answer. The pattern in the data shows that in every row, number of sixes + number of dice remaining equals the number of dice remaining in the row above. 



Sticky Note

This is not the expected answer. How many dice were present at the start? How many remain after one half-life?



Sticky Note

It is unclear how the answer of 19 was determined. An ecf is allowed from part (ii) so in this example the answer should have been 5, since 100 is closest to 101. 
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6. A group of students use 6-sided dice to model radioactive decay.
There are 240 dice in total.
Dice with a 6 facing upward represent decayed nuclei.

(@ (i) State what the students should do after throwing the 240 dice for the first time. [1]

T,(LWIOu{ ......... ot diet fh""'mc.an
(6 ch(ﬁ...u.g )

(i) Describe how they should continue the experiment. 1]

| &ﬂpewmﬁPfﬁ'“gf,.docw"@ﬂf‘;ﬂ&wmaﬂ

(iiiy |. State the chance (probability) of any one of the dice landing with a 6 facing

upward. [1]

H. Use your previous answer to predict how many dice will land with a 6 facing
up on the first throw. (1

RV

11 € WIEC CBAC Lid {3420U20-% Turn over.
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Sticky Note

Correct answer. It could have also said that the number of 6's removed would be counted. 



Sticky Note

The first question (a)(i) includes the phrase 'throwing the 240 dice..'. This answer starts off by saying to repeat. Repeat is assumed to mean 'throw again' and it is clear that this will be done with a reduced number of dice. Therefore the mark is given. 



Sticky Note

Correct answer. 



Sticky Note

Correct answer. The working is also shown though not required. 
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(b) The table shows the resuits. o
Throw Number of sixes Number of dice remaining

0 0 240 ) %g.
1 38 202
2 30 122
3 28 144 !

10 ’L;_ V,f T

rs o 4 22 122

-

5 22 100

(i) Complete the table,

State how many dice remain after one half-life. . L"Q-O / i

Use the data in the table to estimate the half-life of the ‘dice’ in throws. ‘

Hali-fe = .. . .

throws |

2

© WJIEC CBAC Ltd (A4201120-4)
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Sticky Note

The pattern in the data has been identified to give the right answer. Some workings are shown. 



Sticky Note

Correct answer. 



Sticky Note

Correct answer since 122 is the closest value in the table to 120. 
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6. A group of students use 6-sided dice to model radioactive decay.
There are 240 dice in total.
Dice with a 6 facing upward represent decayed nuclei.

(@ (i) State what the students should do after throwing the 240 dice for the first time. [1]

(i) Describe how they should continue the experiment. [1]

Examiner
only

Mmool fhe  dice it 6

.......... fq;mj %fLUO\f Ar 1

X% C_Qf'\ﬂf\Mﬂ_ ............ to (IO U'y\ H/v\ 6ai: 1

295 l/ a. : QA' g Gaii: 0
............. dznt,\h t&/o )/\dumméw é,\ % N9 mwlm 31 E g

Gaiiill: 1

. State the chance (probability) of any one of the dice landing with a 6 facing
upward. | 1 (1]
............................. S S

. Use your previous answer to predict how many dice will land with a 6 facing
up on the first throw. [1]

40 !
|

11
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Sticky Note

Correct answer. It could have also said that the number of 6's removed would be counted. 



Sticky Note

This answer starts off by saying to remove the 6's. It does not say that the remaining dice will be thrown again. Therefore the mark is not given. 



Sticky Note

Correct answer. The working is also shown though not required. 



Sticky Note

Correct answer. 
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|Examine
| I
(b) The table shows the results. bl
Throw Number of sixes Number of dice remaining
0 0 240
1 38 202 1
2 30 77
3 28 144
4 22 122
5 22 100
(i) Complete the table. [1]
(i) State how many dice remain after one half-life. ..... W "Lz [1]
(i) Use the data in the table to estimate the half-life of the ‘dice’ in throws. [1]
Half-life =1~ . . *hrows
:ST % 2 -] G 7

T

© WJEC CBAC Ltd

(3420020.1)

6bi: 1
6bii: 0
6biii: 1



Sticky Note

Correct answer. 



Sticky Note

This is not the expected answer. How many dice were present at the start? How many remain after one half-life? It does not have to be a value in the table. 



Sticky Note

Correct answer since 122 is the closest value in the table to 120. 
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6. A group of students use 6-sided dice to model radioactive decay.
There are 240 dice in total.
Dice with a 6 facing upward represent decayed nuclei.

(@ (i) State what the students should do after throwing the 240 dice for the first time. [1]

(i) Describe how they should continue the experiment. [1]

(iii) 1. State the chance (probability) of any one of the dice landing with a 6 facing
upward. [1]

II. Use your previous answer to predict how many dice will land with a 6 facing
up on the first throw. [1]

11

© WJEC CBAC Ltd. (3420U20-1) Turn over.
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(b) The table shows the results.

(i)

(ii)

(iii)

Throw Number of sixes Number of dice remaining
0 0 240
1 38 202
2 30 .........................
3 28 144
4 22 122
5 22 100

Complete the table.

State how many dice remain after one half-life. ...

Use the data in the table to estimate the half-life of the ‘dice’ in throws.

Half-life = ..o,

[1]

(1]

[1]

throws

12

© WJEC CBAC Ltd. (3420U20-1)
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1Examinac
7. (a) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in only
1.5 seconds in a straight line.
() State the change in velocity. (1]
WXD=2GD 4
Change in velocity = ....L..>7- Is
(i) Use the equation:
acceleration = change 'm velocity
time
to calculate the acceleration of the racing car. {2)

(s ;
p——— ‘:‘%
[ 6 Acceleration = ZD mis?

(b) The photograph shows F1 cars lined up on the grid.

© WJEC CBAC ttd (3420U20-1) Turn over.
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Examine

;
The graph below shows how the speed of a F1 racing car changes at the start of a race o
as it leaves the grid and goes around the first bend.

Speed (m/s)
A
50

B

)\

20 . D72

Y B

4
A

40

30 +— -

0 oo
0 0.5 1.0 1.5 20 2.5 3.0 3.5 4.0

Time (s)

(i) Use data from the graph to describe the motion of the car during the time shown.
No caiculations are required. (6 QER]

D Showd e ¢ar adtelernting Lrowt
o volo M2 bah 0N B Ak has hit (1S
feak Y0 0 Speeh. C Bhows tue F

0:9.92CondS A7 1t A ek laS

o lreakony ddlunce oF exS— TOM/E.

G

14
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(i) The car travels 85m during the time shown by the graph.
Use an equation from page 2 to calculate the mean speed of the car during this
time. (3]

bo—2-S ~ 6

a’ 6 - { 6 Mean speed-"{b mis

15

© WIEC CBAC Lid {3420U20-1; Turn over.
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(b) The photograph shows F1 cars lined up on the grid.

Examiner
7. (a) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in only
1.6 seconds in a straight line.
v — UV
(i) State the change in velocity. 4. 5 —~Q ~ eZ 5 [
Voutel o4 (2 1:5) =&5
Change in velocity = .. 7. MIS
(i) Use the equation:
in veloci
acceleration = change‘m velocity
time
to calculate the acceleration of the racing car. (2}
5
-5
Acceleration = ... 2.0..... m/s?

Tl

© WJIEC CBAC Ltg. (3420U20-1

Turn over.
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The graph below shows how the speed of a F1 racing car changes at the start of a race
as it leaves the grid and goes around the first bend.

Speed (m/s)
B

50

40

Iz

30 2

20 ca

.
yd

0 -

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Time (s)

() Use data from the graph to describe the motion af the car during the time shown.

No calculations are required. 6 QER]

Al OOX LR S ed.... fo.s.g‘(.b.l.—.éz...,b.(,MA...mA«.&.’:fJ?....
%j/auﬁ/mw'fn AT pod.. an aeccolacnbrén......
&%%le.ﬁ#f)ov\k ....... C.. e . Car head. Slopred. ... .
4S5 TR Sane Saceef. . o\.i"fbml-cfzoh\/.{)
AS. b dS L presumt J:.fj e L010 T Gormed . . .

Examine
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(i)

The car travels 85 m during the time shown by the graph.
Use an equation from page 2 to calculate the mean speed of the car during this
time. 3]

V2
S - 2

LS e

~ 21-2°
/ - 2 : Mean speed =.2.4.2.23 mis

4

© WJIEC CBAC Ltd {3420U20-1) Turn over.
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1Examiner

I
7. (a) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in b

1.5 seconds in a straight line.

(i) State the change in velocity. ZOK\J = q’j 30 (1]

Change in velocity = ﬂg 5 v MIS
(i) Use the equation:

change in velocity

acceleration =

time
to calculate the acceleration of the racing car. [2]
30
843 30 lL.g V7

- —

\r 9 45 2
Acceleration = @O .. mi/s?

(b) The photograph shows F1 cars lined up on the grid.

13
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JExamine

I
The graph below shows how the speed of a F1 racing car changes at the start of a race el
as it leaves the grid and goes around the first bend.

Speed (m/s)

A
50 : -

40
Ae(rease

30 e /
= O ASK'C\O“: / contgat ""‘S”
v C

10 /

——

0 05 10 15 20 25 30 35 40
Time (s)

(i) Use data from the graph to describe the motion of the car during the time shown.
No calculations are required. [6 QER]

Ao O sconds the cor i3 stabanaly,
AS e ce ey beging, the  cac
hos. & Constenk . accdembion  from
Omils._ €. Y Omls _in._. .23 secoady,
Waen b o eaches e Lt
bend , Ehere 5 & constennl  decelotation
proen... .80.msr.. ok L:3€conds, kg ..
20m7s ot 3 secends, After 6WiS,.

Bl , A aX a0l

14
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Examiner
I
(i) The car travels 85m during the time shown by the graph. o
Use an equation from page 2 to calculate the mean speed of the car during this
time. [3]
200 - distance
= -
e
Mean speed = 2'15 ....... m/s

SPQZ& “ BS 12
e
Ly

2118 m /S

15
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Marks available

CD - After 3 s the car travels at constant speed of 20 m/s for
1 second.

5-6 marks

Comprehensively describes all three parts of the motion in detail
and includes all values relevant to the motion.

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3-4 marks

Comprehensively describes two of the parts of the motion in
detail with some values or limited description of all three parts
with some values included.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar.

Question Marking details
AO1 AO2 AO3 Total Maths Prac
7. | (a) (1) 30 [m/s] 1 1 1
ii
0 substitution: 22" (1) 1
15
= 2
20 [m/s?] (1) 1 2 2
(b) 0] Indicative content
AB — During the first 2.5 s there is uniform / constant acceleration
from O to 40 m/s.
BC — Between 2.5 and 3 s there is uniform / constant
deceleration from 40 to 20 m/s. 3 3 6 3

© WJEC CBAC Ltd.






Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac

1-2 marks
Gives a limited description of one or two parts of the motion or
description given of all parts with no data included.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure.
The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.

i distance . .

® speed =———— or implied (1) 1

ime
. 85

Substitution: speed = 2 1) 1
Speed = 21.25 or 21.3 or 21 [m/s] (1) 1 3 3
Question 7 total 5 7 0 12 9 0

© WJEC CBAC Ltd.






		Blank Page

		Blank Page

		Blank Page








13

7.

(@) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in
1.5 seconds in a straight line.

(iy State the change in velocity. (1]

o X! D= (‘ 5 Change in velocity=....4 S ></mfs

(i} Use the equation:

change in velocity

acceleration = .
time

to calculate the acceleration of the racing car. [2]

[ 9 Acceleration = ?)@ .............. m/s?

(b} The photograph shows F1 cars lined up on the grid.

© WIEC CBAC Lid (3420020-1) Turn over.
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Sticky Note

The initial sentence in (a) includes three numbers which are required to answer both parts (i) and (ii). However, not all numbers are needed to answer part (i). Careful reading of part (a) shows that the car starts at 0 m/s and ends up at 30 m/s. What is the difference between these numbers? The time is not needed in part (i). 



Sticky Note

An ecf is allowed here. The change in velocity calculated in part (a) has been used. There is correct substitution into the equation and the division is correct. 
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The graph below shows how the speed of a F1 racing car changes at the start of a race
as it leaves the grid and goes around the first bend.

Speed (m/s)
A
50

40

30 : <
/

20 — -

ol

[~

4] ou-
0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0

Time (8)

(i) Use data from the graph to describe the motion of the car during the time shown.
No calculations are required. (6 QER]

D Show? e cac accelearing fros

o”roCtoM/% ok oN. B bk had bt kS

featt Y0 p Speed. C Shows e

¥

A

Exemine
only
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Rectangle

This part describes the motion between A and B including the speed change and time taken. 



Rectangle

This part is an attempt to describe motion between B and C. The time is correct but the change in speed of 
20 m/s is described as a braking distance. 



Rectangle

This part describes the motion between C and D. The constant speed of 20 m/s is included but the time duration is not. 



Sticky Note

The motion between AB is correctly described with speed and time values. The motion between BC is partially correct. The motion between CD includes partial data of speed only. This is a middle band answer and is awarded 4 marks. 
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(i) _The car travels 85m during the time shown by the graph.
t.}se an equation from page 2 to calculate the mean speed of the car during this

H =1

o5 = 1@

5B

GC =L
—_ ZO

(b ~Lo ¥ @™

|G

X

(O

Mean speed = ... MIS

(3]

"5

©WIEC CBAC Lid

{3420U20-1}
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Rectangle

The question asks for the use of an equation from page 2. It is the first one in the list. It does not include the word mean but it's the only speed equation. 



Rectangle

The equation from page 2 has not been written down in words. It cannot be assumed the correct equation has been used, since 40 is not a distance and 2.5 is not the time for the journey shown on the graph. 



Sticky Note

Incorrect answer and since equation used has not been written in words then no marks are awarded. 
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7. (&) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in
1.6 seconds in a straight line.
v —U
(i) _State the change in velocity. LEs ~O - e § [l

Vout e o4 (3x19) =&5

(i} Use the equation:

change in velogcity
time

acceleration =

to calculate the acceleration of the racing car.

Change In velocity = . %2 mis

(2]

= 3o x/ﬁ'(:

-5

Acceleration= .. 2.Q...... m/s?

(b) The photograph shows F1 cars lined up on the grid.

Examiner
onky

£ WHEC GBAC Lig, {34200320-9)
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Sticky Note

The initial sentence in (a) includes three numbers which are required to answer both parts (i) and (ii). However, not all numbers are needed to answer part (i). Careful reading of part (a) shows that the car starts at 0 m/s and ends up at 30 m/s. What is the difference between these numbers? The time is not needed in part (i). 



Rectangle

An equation is shown which is not required here. The number 30 has been substituted into the equation as a value of acceleration (a). But the unit after 30 is m/s which is speed and not acceleration. 



Sticky Note

An ecf is allowed here. The change in velocity calculated in part (a) has been used. There is correct substitution into the equation and the division is correct.
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The graph below shows how the speed of a F1 racing car changes at the start of a race
as it leaves the grid and goes around the first bend.

Speed {m/s)

i
50

40

30 4

20 yd D
10 /

d

0 -
0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0

Time (s)

(i) Use data from the graph to describe the motion of the car during the time shown.
No calculations are required. 6 QER]

ﬁl"pﬁln*ﬂmclx&uru SHil . and.. heas..mob... .
(jck(Y\pr‘.ﬁffpmni—B s Lo hos. . meachaec |
MW\M&MUMSF{LO‘ ..... Fo‘sgrblrubcfadn&f:’(rv
______ %jbuﬁfmdfvm T T prad..an necotactbé....|

o T .Zr.......a.a:.,..p‘;..m.;: ....... CAion. Cos hod. Sloored . .
e Zﬁm\/sf(;f'f?\(,«h,rn:qufsbun}oﬂ\ACpbr
(S ok Ths Seanse Sps ol a\_&“fbm}-cf‘zam/.{) .
AS. .. 5 eSS J:f_j -'fyfﬁ"j T Eoroed .

...........................................................................................................................................................................................
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Rectangle

This describes acceleration between A and B. However the acceleration is not 40 m/s. 



Rectangle

This refers to slowing down between B and C and includes the speed at C of 20 m/s. 



Rectangle

This refers to the constant speed of 20 m/s between C and D.



Sticky Note

There are no references to any of the time intervals in the three sections of the graph. All sections are described correctly but only partially since there are no times. There is some correct use of speed data. This is a middle band answer worth 3 marks. 
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Examiner

(i) The car travels 85 m during the time shown by the graph. on

Use an aquation from page 2 to calculate the mean speed of the car during this
time. 3]

v

S= & VA

LS e

— -25
/ ~ 2 Mean speed =’Z.J25 m/s ?

4

12

15

& WJEC CBAC Lid 134200201} Turn over.




Rectangle

The correct equation has been selected even though it's not using the customary abbreviations. 



Rectangle

The time has been read correctly from the graph. Substitution is correct. 



Sticky Note

Correct answer. Full marks given. 
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1Examiner

I
7. (a) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in b

1.5 seconds in a straight line.

(i) State the change in velocity. ZOK\J = 45

3g &
Change in velocity = w m/s
(i) Use the equation:

change in velocity

acceleration =

time
to calculate the acceleration of the racing car. [2]
30
G5 = 2
LA |.§

- —

\r 9 45 2
Acceleration = @O .. mi/s?

(b) The photograph shows F1 cars lined up on the grid. 7ai: 1
7aii: 2

13

©WJEC CBAC Ltd (3420020-1) Turn over.



Rectangle

The initial sentence in (a) includes three numbers which are required to answer both parts (i) and (ii). However, not all numbers are needed to answer part (i). Careful reading of part (a) shows that the car starts at 0 m/s and ends up at 30 m/s. What is the difference between these numbers? The time is not needed in part (i). 



Sticky Note

The candidate has changed their mind here. The original answer of 45 from the shown calculation has been crossed out and replaced with the correct answer. 



Sticky Note

Three calculations are shown here. The left one used the original answer of 45 from part (a) to give an answer of 30. The middle substitution has not been used. The right hand substitution uses the amended answer from (a) which gives the expected answer of 20. Both marks are awarded. In a question where there is a change of answer such as this, it is always advisable to cross out the answer not to be considered. 
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JExamin¢

The graph below shows how the speed of a F1 racing car changes at the start of a race
as it leaves the grid and goes around the first bend.

Speed (m/s)
A
50
B
40
" Ao (reafse
‘.‘b
30 w’-“>/
CCN\SK'“!"‘: ] conftw"“g-?
20 |
// )
10 ———1> |
A
0 - —
0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0
Time (s)

(i) Use data from the graph to describe the motion of the car during the time shown.
No calculations are required. [6 QER]

bend. , Ehere 05 A constanl  decalemuy,
procny.. 80.msr.. ok L:3€conds, k.. . .|
WOmss ot 3 seceads, Aftec WS

[PV < e\ S << P SR S R CANCYS
BLV2 AT T SO S 0{ ..................... 20 m/S. . fooa R

© WIEC CBAC Ld (34200U20-1)
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7bi: 6



Rectangle

This is a full description of the motion including the term constant acceleration plus speed and time values. 



Rectangle

Another full description with all data included. 



Rectangle

The last section has also been described with time and speed values. 



Sticky Note

All sections are correctly described. There is full use of data. Full marks are awarded. 
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Examiner
I
(i) The car travels 85m during the time shown by the graph. o
Use an equation from page 2 to calculate the mean speed of the car during this
time [3]
6{)@&0( - dAShKﬂC €.
— < 3
e
Mean speed = 2'15 ...... m/s

Spgﬁ& < 85’ 12
e
Ly

2118 m/S

7bii: 3

15

© WJEC CBAC Ltd {3420U20-1) Turn over.



Rectangle

The correct equation has been selected. 



Rectangle

The time has been read correctly from the graph. Substitution is correct. 



Sticky Note

Correct answer. Full marks given. 





		Blank Page

		Blank Page

		Blank Page

		Blank Page








13

7. (a) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in
1.5 seconds in a straight line.

(i) State the change in velocity.

(i)  Use the equation:

change in velocity
time

acceleration =

to calculate the acceleration of the racing car.

(b) The photograph shows F1 cars lined up on the grid.

Change in velocity = ............

Acceleration= ...

[2]

13
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The graph below shows how the speed of a F1 racing car changes at the start of a race
as it leaves the grid and goes around the first bend.

Speed (m/s)

A
50

40
30 //
20 d D
10 /

4

0 .
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Time (s)

() Use data from the graph to describe the motion of the car during the time shown.
No calculations are required. [6 QER]

14
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(ii)

The car travels 85m during the time shown by the graph.
Use an equation from page 2 to calculate the mean speed of the car during this
time. [3]

Mean speed = ... m/s

15
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