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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1ai 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

5ai 1098 0.5 0.6 2 24.8 94.1

5aii 1069 0.5 0.7 2 26.4 91.6

5b 1137 1.6 0.6 2 80.7 97.4

5ci 1000 0.7 1 2 37.1 85.7

5cii 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

9biii 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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(a) Plot the data on the grid below and draw a suitable straight line.
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r----------------------------------•Examine


{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) 


only 


 
Unstretched length = .. <'.\.i. ":>


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


(iii) 


(iv) 


11. Use the equation:


extension = length produced by 3.0 N - unstretched length 


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


l 'S . s - C?.\ . -s -:::.. Co
[1] 


Extension = ......... 6. ............. cm


Use your previous answer and the equation: 


, force spnng constant = 1 extens on 


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


Spring constant = .. o . /cm


Complete the sentence by underlining the correct answer in the brackets. [1 J 


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


5 


Plot the data on the grid below and draw a suitable straight line. 


Force (N) 
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Length of spring (cm) 
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(b) Use the graph to answer the following questions.


(i) The unstretched length of the spring is tts length when the force applied is zero.
State the unstretched length of the spring. [1] 


Examine 
only 


Unstretched length= ........ LO. .
(ii) I. State the length of the spring produced by a force of 3.0 N. [1] 


Length = ......... LG ........ . 
II. Use the equation:


extension = length produced by 3.0 N - unstretched length 


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


--::iExtension = ............................. cm 


(iii) Use your previous answer and the equation:


. force spring constant = extension 


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


3 
7 


::O·L;-Z.3' 


. - O•'-t'=>Spring constant - ...................... .:!ii: .... N/cm 


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


If the force on the spring Is doubled to 6.0 N, then the spring constant
(halves / stays the same / doubles). 
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(a) Plot the data on the grid below and draw a suitable straight line.


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]


(ii) 


(iii)


Unstretched length = ........ ..<,!.� 


I. State the length of the spring produced by a force of 3.0 N. [1) 


Length= .... � -. cm


11. Use the equation:


extension = length produced by 3.0 N - unstretched length


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


Extension = ........  cm


Use your previous answer and the equation:


. force spnng constant = extension


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


Spring constant= :.O.� ... b ............. N/cm


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


If the force on the spring Is doubled to 6.0 N, then the spring constant
(halves/ stays the same/ doubles), 
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Question Marking details 
Marks available 


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)   
Straight line of best fit from plotted points (1) N.B. doesn’t need to 
extend to the x-axis 
 


 


3 


 


3 3 3 


 (b) (i)  10 ± 1 [cm] 
Don’t accept 0 
 


 1  1 1 1 


  (ii) I 16 ± 1 [cm]  
 


 1  1 1 1 


   II 6 [cm] ecf i.e. difference between previous 2 answers 
Don’t accept negative answer 
 


 1  1 1 1 


  (iii)  
Substitution: 


3


6 ecf
 (1) 


Spring constant = 0.5 [N/cm] (1) 
 


 
1 


 
 


1 


 


2 2 2 


  (iv)  Stays the same 
 


 1  1 1 1 


    Question 2 total 1 8 0 9 9 9 
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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? 







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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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. 







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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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. 







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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(3420U20-1)


2. The following results were obtained from an investigation into stretching a spring.


© WJEC CBAC Ltd.04


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







(3420U20-1) Turn over.
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 (a)  Plot the data on the grid below and draw a suitable straight line.  [3]
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only


 (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 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm


 (ii)  I. State the length of the spring produced by a force of 3.0 N.  [1]


Length = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm


  II. Use the equation:


           extension = length produced by 3.0 N – unstretched length


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


Extension = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm


 (iii) Use your previous answer and the equation:


   to calculate the spring constant of the spring for a force of 3.0 N.  [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 6.0 N, then the spring constant 
  (halves / stays the same / doubles).


© WJEC CBAC Ltd.06


spring constant = 
    force


     extension


9
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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.


(a) 


only 


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


i.�\'<� o..w<tj··c>,,t\ ...... Oi"ce. ..... fAc,•.:1.
3 


(b� .. . } 


(ii) Describe how they should continue the experiment.


�ar��<,'>.:C0.: .. 0Pkb�.c .. O✓.\� ..... Cl?�Clv··· 
� v,.,ce:· .......... . 


(iii) 


1 111111111 HI 1111 


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


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


......... �tD ....... . 
� x:1l(o-=- 4o 
� 


(1) 


11 I 


(1] 


11 C WJCC CDAC lttl (3420V20-1J Tum over. 







(b) The table shows the results.


12 


Throw Number of sixes 


0 0 


1 38 


2 30 


3 28 


4 22 


5 22 


........................... -�Examine 
only 


Number of dice remaining 


240 


202 


J.J$..
144 


122 


100 


(i) Complete the table. 11 I 


I 
I 


(ii) State how many dice remain after one half-life ...... ..\c,..l ......... .. ........... cX [1] O'


(iii) Use the data in the table to estimate the half-life of the 'dice' in throws. [1] 


Half-life = J.0i ?\throws (,
l


I 111111111111111 
12 


1-o 2.. )c \ --= ) J . � 7
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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.


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


I 
Examiner 


only 


iemo� (kll ct,,c:. t. (he�! ().)CL. ,,c.o,nS.,19:!.�� ·�


(6fi;1£ 1rryve). ,,, " " ,,,,,,,,,,,, 
(ii) Describe how they should continue the experiment. [1] 


!��,!;�,'.: �1�;;1,'7t�::r.:���"
(iii) I. State the chance (probability) of any one of the dice landing with a 6 facing


upward. [1] 


.. ¼ ............ 
II. Use your previous answer to predict how many dice will land with a 6 facing


up on the first throw. [1] 


111 1111 11111111 
11 C: WJEC CBA.C Lid (3420V20-1) Turnover. 
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(b) The table shows the results.
----- ---�-�Examine 


only 


I Throw Number of sixes Number of dice remaining 


0 0 240 


).: 
38 202 


2 30 ... /.71 .. 
3 28 144 


22 122 


5 22 100 


(i) Complete the table. (1]


l 


11111111 
12 


State how many dice remain after one half-life ...... . 1110 


Use the data In the table to estimate the half-life of the 'dice' in throws [1] 


Half-life= . . .:f' ihrows 


0 WJEC CBAC Ltd 
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Question Marking details Marks available 


AO1 AO2 AO3 Total Maths Prac 


6. (a) (i)  Remove all dice with 6 [facing up] or count all dice with 6 [facing 
up]   
Accept remove all decayed nuclei 
 


1   1  1 


  (ii)  Throw remaining dice again or repeat with remaining dice or 
remove the sixes and repeat   
Accept throw the dice that are left or keep throwing the dice 
taking out sixes every time 
 


1   1  1 


 
 


(iii) I 1 in 6 or 1
6 or equivalent fraction e.g. 40


240  


Accept 16.67 % or 17 % or 0.167 
 


 1  1 1 1 


    II 40 ecf 
 


 1  1 1 1 


 (b) (i)  172  
 


 1  1 1 1 


  (ii)  120 Don't accept 122 
 


 1  1 1 1 


  (iii)  4 [throws] ecf 
Don’t accept with ecf any answer above 5 or 4.1 [throws] 
 


 1  1 1 1 


    Question 6 total 2 5 0 7 5 7 


 
 
  





		Blank Page

		Blank Page










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. 







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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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. 







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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6ai: 1


6aii: 0


6aiiiI: 1


6aiiiII: 1


1


1


1



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. 







6bi: 1


6bii: 0


6biii: 1


1


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


  


 


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


 


 


  (iii)  I.  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]


      . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b)  The table shows the results.


© WJEC CBAC Ltd.12


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]


 (ii)  State how many dice remain after one half-life. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [1]


 (iii)  Use the data in the table to estimate the half-life of the ‘dice’ in throws. [1]


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


7
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7. (a) In dry conditions, a Formula One (F1) car can accelerate from Oto 30m/s in
1.5 seconds in a straight line. 


(I) State the change in velocity. [1] 


Change In velocity= .... � .. ?.. /s
(ii) Use the equation:


I . change in velocity acce eratIon = -----. ---'
time 


to calculate the acceleration of the racing car. (2) 


Acceleration = ..... :So ............. m/s2 


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


11111111111111 
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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. 
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(ii) 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] 


(\{3·-=-'� 
'3C -::--1.o


c..,D--=- 1cO 


( � --7-o }'Za
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7. (a) In dry conditions, a Formula One (F1) car can accelerate from O to 30 mis in
1.5 seconds in a straight line. 


v -u 
(i) 


v'✓✓ J f- r;..
¥ 


State the change in velocity. 


0-t (?:o>< I·?) �¢-5
1-5 -CJ =- �45 [1] 


. -


Change In velocity - ... 7. . . . mis 


(ii) Use the equation:


I 
. change in velocity 


acce era!Jon = 
1. 1me 


to calculate the acceleration of the racing car. 


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


1111111111111 
13 0 WJEC CbAC Ll!J, {3420U20·1i 


[2) 


Acceleration = ....... J. .. o... mis2 


Turn over. 
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.---------------------------------�examine


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


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


.. A .. t ..... (lc,.1<::1,r. ..... J.\. ·�-- C.o,1 ..... IJ .. 6. t:IJ.I .... ,Q.o(.).<>.\ .... hc.S ..... l")�.t: ........... , 


':J�- r. .. f.¥\9.�.J. .•. f\ 1: .. po,rd:- B ... ftr,,R.. .... L� .hoJ:.. r.:,,,,_e,. ch.< cf.. 


only 


.... �.' .... �CU:..I.N-\..1..1..<><'.\ . .. .Sp.c:<..Lcl - -fo-�$(.b.l.b. b.<F .. �f"j'"' 


"'J_· 


.. :19 .... _r:./11.u .. (be. M,,,..r,_f.Y..CC ..... '1Jf- if __ flo.d .... -4 n ....... c,(Zd..la.a:-.b.h:i............. :) 


·Pf,- .. 'f.o. ... rul.r. .... At:. .. pc I r.-. .. 1:: ... , .. C. .... 1/N-.. C<aC . b.,.,.J .$/11 ., ..✓.,vA


,.,f:o. .. ... 1.J:?.. ,.,,_ Is ....... fr.,r.. ... f.:h,,(., ... +i,,.c: r:i ...... A J:. ····fb ,.r.. l . .. _ D .. .. :r.k:u, . c�,c... . ... 


1-.s. _____ Q,,f_ . � Sq """.e. s ,,,,,,._ �<:! o-...S' p:, ,"'J: .c ... . (2aw.f.). .. .. 
a.s .... tr, ... 1.5 . rn-esv"" ( 61.:J. efvt:r.17 ---� �-rrv.f •-
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(ii) 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


only 


time. 
[3] 


1 11111111111 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


7. (a) (i)  30 [m/s] 
 


 1  1 1  


  (ii)  
Substitution: 


30 


1.5


ecf
 (1)  


= 20 [m/s2] (1) 
 


 
1 


 
 
 


1 


 
 
 


2 


 
 


2 


 


 (b) (i)  Indicative content 
AB – During the first 2.5 s there is uniform / constant acceleration 
from 0 to 40 m/s. 
BC – Between 2.5 and 3 s there is uniform / constant 
deceleration from 40 to 20 m/s.  
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.  


 
 
 
 


3 


 
 
 
 


3 


  
 
 
 


6 


 
 
 
 


3 
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Question Marking details 
Marks available 


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. 
 


      


  (ii)  distance
speed =


time
or implied (1) 


Substitution: speed =
85


4
 (1) 


Speed = 21.25 or 21.3 or 21 [m/s] (1) 
 


 
1 


 
 
 


1 
 


1 


 
 
 
 
 


3 


 
 
 
 


3 


 


    Question 7 total  5 7 0 12 9 0 


 
 
  





		Blank Page

		Blank Page

		Blank Page










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. 







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. 







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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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.







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. 







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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7ai: 1


7aii: 2


1


2



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. 







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. 







7bii: 3


3



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


1.5 seconds in a straight line. 


 (i) State the change in velocity.  [1]


Change in velocity = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s


 (ii) Use the equation:


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


Acceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s2


 (b) The photograph shows F1 cars lined up on the grid.
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acceleration = 
 change in velocity


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


Mean speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s 
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