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All Candidates' performance across questions
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Question Title N Mean SD Max Mark Attempt %
1 1299 4 1.7 9 44.6 99.5
2 1215 2.5 2.1 7 36.2 93.1
3 1279 2.6 1.4 7 37.8 98
4 1279 2.3 1.9 15 15.5 98
5 1194 1.2 1.3 12 10.2 91.5
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7 1193 4.5 3 19 23.8 91.4

GCSE APPLIED SCIENCE DOUBLE AWARD UNIT 2
FOUNDATION TIER

Question
L N W P U1 N

0 10 20 30 40 50 60 70 80 90 100
Facility Factor %



Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Huntington's disease (HD) is an inherited disease. People are born with the defective gene, but
symptoms usually don't appear until middle age. Early symptoms of HD may include uncontrolled
movements, clumsiness or balance problems. The disease is caused by an inherited defect in a
single gene. With only one copy of the defective allele, a person can develop the disease.

The diagram shows a family tree identifying those who are unaffected (do not have HD) and

those with HD.

Hh

hh

hh Hh Hh hh hh hh

@ female with HD
O female without HD
. male with HD

D male without HD

Hh hh

[1]
[1]

State the letter of the dominant allele. \’\ ...............................

(i)
(i) State the genotype of a person with HD. \’\1/\ ........................

(@)

(b) Complete the Punnett squares and state the percentage chances of a child developing
HD if:

* one parent does not have HD and one parent is heterozygous

» both parents are heterozygous [4]
H h H h
o D b Ho ] AD LAY
L
| I VAN A
% chance = ..... %Q .................... % chance = ... %j) .............
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Examiner
(c) State one ethical problem faced by a person if they find out they have HD as a result of A
going for a genetic screening test. [1]
(SR
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Huntington's disease (HD) is an inherited disease. People are born with the defective gene, but
symptoms usually don't appear until middle age. Early symptoms of HD may include uncontrolled
movements, clumsiness or balance problems. The disease is caused by an inherited defectin a
single gene. With only one copy of the defective allele, a person can develop the disease.

The diagram shows a family tree identifying those who are unaffected (do not have HD) and

those with HD.

Hh hh

hh "Hh Hh hh hh hh

. female with HD
O female without HD
Hh . male with HD hh

[:I male without HD

(a) (i) State the letter of the dominant allele. ....... M\/{ ................ 1]
(i) State the genotype of a person with HD. ... \’\ H ................ 1]
(b) Complete the Punnett squares and state the percentage chances of a child developing
HD if:
- one parent does not have HD and one parent is heterozygous
+ both parents are heterozygous [4]
H h H h
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Examiner
(c) State one ethical problem faced by a person if they find out they have HD as a result of oy
going for a genetic screening test. 1]
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Examine
Huntington's disease (HD) is an inherited disease. People are born with the defective gene, but (_)nly
symptoms usually don't appear until middle age. Early symptoms of HD may include uncontrolled
movements, clumsiness or balance problems. The disease is caused by an inherited defectin a
single gene. With only one copy of the defective allele, a person can develop the disease.

The diagram shows a family tree identifying those who are unaffected (do not have HD) and

those with HD.

hh Hh Hh hh hh hh

. female with HD
O female without HD
Hh Jl male with HD hh

[:I male without HD

(a) (i) Statethe letter of the dominant allele. ... HD ..................... 11

(i) State the genotype of a person with HD. Jﬁ?&c&-{d& %-eﬂQ M1
(b) Complete the Punnett squares and state the percentage chances of a child developing

HD if:

. one parent does not have HD and one parent is heterozygous

« both parents are heterozygous 41

] ]
H h H h
hoo| L Rl | o o Ho | HD | A
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(c) State one ethical problem faced by a person if they find out they have HD as a result of

going for a genetic screening test. [1]
The@m;\d%@, ........ S@i—Wemﬂeﬁlﬂfagooout&aﬁSO ........
?m\f\@\@u%?\%;f\\n@roked ...................................................................................................................

© WJEC CBAC Ltd. (3445U20-1) Turn over.

Examiner
only

34450201

05










Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
21 @ | () H 1
FT
(i) Hh or HH 1
(b)
H h H h
h Hh | hh H HH | Hh
4
h Hh | hh h Hh | hh
(2x1)
50% chance (1) compared with 75% chance (1)
(c) whether to have children / whether to terminate pregnancy /
risk of foetal testing / possible misuse of information 1
Accept: may pass on to children
Question 2 total 3 4 0 7 0 0
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Huntington's disease (HD) is an inherited disease. People are born with the defective gene, but
symptoms usually don't appear until middle age. Early symptoms of HD may include uncontrolled
movements, clumsiness or balance problems. The disease is caused by an inherited defect in a
single gene. With only one copy of the defective allele, a person can develop the disease.

The diagram shows a family tree identifying those who are unaffected (do not have HD) and

those with HD.

Hh

hh

hh Hh Hh hh hh hh

. female with HD
O female without HD

Hh . male with HD hh
D male without HD
o
(@ (i) State the letter of the dominant allele. \AV ............................... / @[1]

(b) Complete the Punnett squares and state the percentage chances of a child developing
HD if:

(iiy State the genotype of a person with HD. \’\l/\ ..................... 1]

one parent does not have HD and one parent is heterozygous

» both parents are heterozygous [4]
H h H h
o D b Ho ] AD LAY
1N
| D | e N VAN A
% chance = ..... %Q .................... % chance = ........... %j) .............
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Sticky Note

The correct letter stated (1 mark). 



Sticky Note

A correct genotype stated (1 mark). 



Sticky Note

Different errors have been made in completing the Punnett squares. The letter D has appeared in the crosses. Also in two cells of the right hand square only a single letter h is shown (0 mark). How do you work out the combination of letters to appear in each cell of the squares? 





Examiner
(c) State one ethical problem faced by a person if they find out they have HD as a result of A
going for a genetic screening test. [1]
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Huntington's disease (HD) is an inherited disease. People are born with the defective gene, but
symptoms usually don't appear until middle age. Early symptoms of HD may include uncontrolled
movements, clumsiness or balance problems. The disease is caused by an inherited defectin a
single gene. With only one copy of the defective allele, a person can develop the disease.

The diagram shows a family tree identifying those who are unaffected (do not have HD) and

those with HD.

Hh hh

hh "Hh Hh hh hh hh

@ female with HD

(O female without HD
Hh . male with HD hh
[:I male without HD

(a) (i) State the letter of the dominant allele. ....... M\/{ ................ / 1]

(i) State the genotype of a person with HD. ....... \’\ H ................ / @ 1]

(b) Complete the Punnett squares and state the percentage chances of a child developing

HD if:

- one parent does not have HD and one parent is heterozygous

+ both parents are heterozygous [4]
H h H h

/

r‘>< J/ H@
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Sticky Note

The question asks for a letter but the answer has given two letters (0 mark).



Sticky Note

A correct genotype stated (1 mark). 



Sticky Note

Both Punnett squares have been correctly completed. The % chances are incorrect (2 marks). There are 4 cells in each Punnett square so each is worth a 1/4. What is a quarter as a %? What are the four possible answers for each square? 





(c) State one ethical problem faced by a person if they find out they have HD as a result of
going for a genetic screening test. [1]
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Huntington's disease (HD) is an inherited disease. People are born with the defective gene, but
symptoms usually don't appear until middle age. Early symptoms of HD may include uncontrolled
movements, clumsiness or balance problems. The disease is caused by an inherited defectin a
single gene. With only one copy of the defective allele, a person can develop the disease.

The diagram shows a family tree identifying those who are unaffected (do not have HD) and

those with HD.

hh Hh Hh hh hh hh

. female with HD
O female without HD
Hh Il male with HD hh

[:I male without HD

Examine
only

(a) (i) Statethe letter of the dominant allele. ... HD ..................... SQ @ 11
(i) State the genotype of a person with HD. cﬂ&?&c&-{d& %-éﬂ @ 1]

(b) Complete the Punnett squares and state the percentage chances of a child developing
HD if:

. one parent does not have HD and one parent is heterozygous

. both parents are heterozygous [4]
] —
H h H h

N (w2
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Sticky Note

The question asks for a letter but the answer has given two letters (0 mark).
Is D a letter of an allele in this example? What are the choices of letters here? 



Sticky Note

Incorrect answer (0 mark). A genotype is represented by a pair of letters. What are the three possible genotypes in this example? Which is a genotype for a person with HD? 



Sticky Note

Different errors have been made in completing the Punnett squares. The letter D has appeared in one of the crosses. Also in some cells only a single letter H is shown. In three cells a dash appears. No credit is given for the % chances (0 mark). How do you work out the combination of letters to appear in each cell of the squares? 





Examiner
I
(c) State one ethical problem faced by a person if they find out they have HD as a result of o

going for a genetic screening test. 1]
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Huntington's disease (HD) is an inherited disease. People are born with the defective gene, but
symptoms usually don't appear until middle age. Early symptoms of HD may include uncontrolled
movements, clumsiness or balance problems. The disease is caused by an inherited defect in a
single gene. With only one copy of the defective allele, a person can develop the disease.

The diagram shows a family tree identifying those who are unaffected (do not have HD) and

those with HD.

Hh hh
I
hh Hh hh hh hh
@ female with HD
O female without HD
Hh B male with HD hh
[ ] male without HD
(@ (i) State the letter of the dominant allele. ............................. 1]
(i) State the genotype of a person with HD. ... 1]
(b) Complete the Punnett squares and state the percentage chances of a child developing
HD if:
* one parent does not have HD and one parent is heterozygous
* both parents are heterozygous [4]

H h H h
h ...................................... H ......................................
h ...................................... h ......................................
% chance = ..o, % chance = ..o,
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4. A group of students were using dice to model radioactive decay. There were 120 dice in total.

(@)

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

i euvr ol \z©

(i)  Predict how many dice will land with a 6 facing up on the first throw.

o\,

[1]

[1]

(i)  State what the students should do after throwing the 120 dice for the first time. [1]
(e o0 AN SLOUNTS

(iv) Describe how they should continue the experiment.
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8
(b) The table shows the results.
Throw Number of sixes Number of dice remaining

0 0 120

U HoN— « 101

2 15 86"

3 14 72

4 11 61

5 O @\ ..

() Complete the table. [2]
(i)  How many dice remain after one half-life? ........ G O ................ [1]
(i)  Use the data in the table to estimate the half-life of the ‘dice’. [1]

half-life = .\ EC ... throws
(iv)  Calculate the number of half-lives that will occur for the number of dice to fall from

120 to 15. (2]

© WJEC CBAC Ltd. (3445U20-1)
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Radioisotopes have many medical uses. One use is to sterilise blood products for
transfusion. :

The table below lists some radioisotopes.

Radioisotope Half-life Type of emissions
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2 x 109 years alpha

The radioisotope used to sterilise blood products is caesium-137.

(i) Explain why caesium-137 is a better choice than chromium-51 for this purpose. [2]

Bg.g.ﬂm_&& ........ Ahes G .a%n.ef.......m.\g....._.ﬁ..\‘..@..ﬂ ....... on.....

ho%  beree  ond Somno..b

S0 e T ARSIOUCEvwivwy (S r\dv Xoo OB\
(i) Explain why caesium-137 is a better choice than bismuth-209 for this purpose. (2]
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4. A group of students were using dice to model radioactive decay. There were 120 dice in total.
(@ () State the chance of any one of the dice landing with a 6 facing upward. 1]
cC
........................... 78
(i)  Predict how many dice will land with a 6 facing up on the first throw. [1]
(i)  State what the students should do after throwing the 120 dice for the first time. [1]

TheM  showld  weive down ol e
ONne no 6s Ond wnite € N
(iv) Describe how they should continue the experiment. [2]
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(b) The table shows the results.

Throw Number of sixes Number of dice remaining

0 0 120

I I 101

2 15 86

3 14 72

4 11 61

5 11 AOQL
(i) Complete the table. [2]
(i)  How many dice remain after one half-life? ... \C\ ............... [1]
(i)  Use the data in the table to estimate the half-life of the ‘dice’. [1]

\ L0~ \ =5

half-life = g throws

(iv)  Calculate the number of half-lives that will occur for the number of dice to fall from
120 to 15. [2]

(20 =15=X

number of half-lives = ...

© WJEC CBAC Ltd. (3445U20-1)





(c) Radioisotopes have many medical uses. One use is to sterilise blood products for

transfusion.

The table below lists some radioisotopes.

Radioisotope Half-life Type of emissions
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2 x 108 years alpha

The radioisotope used to sterilise blood products is caesium-137.

(i) Explain why caesium-137 is a better choice than chromium-51 for this purpose. [2]

B 1 ,;3__....._._.%@ ........................ bec,&use .............. 'S

2 S 0O SURES G F e miSsiof
vekew anel {jowwm \W |
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4. A group of students were using dice to model radioactive decay. There were 120 dice in total.

(a) (i) State the chance of any one of the dice landing with a 6 facing upward. [1]
% \10
(i)  Predict how many dice will land with a 6 facing up on the first throw. 1]

i
0

(iii)  State what the students should do after throwing the 120 dice for the first time. [1]

o 0 RS0 mSuS

Describe how they should continue the experiment. 2]
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(b) The table shows the results.

r Throw Number of sixes Number of dice remaining
0 0 : 120
T Q... 101
2 15 86
3 14 72
4 1 61
5 (N ...
s e
() Complete the table. > [2]
(i) How many dice remain after one half-life? 6:) ............... 1]
(i) Use the data in the table to estimate the half-life of the ‘dice’. 1]
half-life = ... 3 .......... - ... throws
(iv) Calculate the number of half-lives that will occur for the number of dice to fall from

'\/\O\\&> e =

\ . 3
o ~% o520 —7 D

120 to 15. [2]
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Radioisotopes have many medical uses. One use is to sterilise blood products for
transfusion.

The table below lists some radioisotopes.

Radioisotope Half-life Type of emissions
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2 x 10"° years alpha

The radioisotope used to sterilise blood products is caesium-137.

(i)  Explain why caesium-137 is a better choice than chromium-51 for this purpose. [2]

recawse Coexom= 7, 105 G A0 WO \ek, .
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
4 (@ | () l1in6/=/2 1 1 1
FT 6 120

(i) 20 1 1
(iii) Remove those with a 6 (or any other number) facing up 1 1
(iv) The remaining dice were rolled again (and again) (1) 5 5

taking away the 6’s (or stated side) each time (1)

(b) | () 19 (1)

50 (1) 2 2
(i) 60 1 1 1
(iii) 4 throws 1 1 1
(iv) 120 > 60 > 30 > 15 (1) 2 2 2

Half-lives =3 (1)

Accept 3 on answer line for 2 marks

© | (@) Longer half-life (1)

So will not need replacing as often (1)

OR 2

Chromium has a shorter half-life (1)

So needs replacing more often (1)
(i) Beta and gamma (emitter) (1)

will penetrate packing (1)

OR 2

Bismuth emits alpha (1)

Which won't penetrate the packing (1)

Question 4 total 3 6 6 15 S 11
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Examiner
[
4. A group of students were using dice to model radioactive decay. There were 120 dice in total. o
(a) (i) State the chance of any one of the dice landing with a 6 facing upward. @J
i suvol \z©

.................................... ' )(

(i)  Predict how many dice will land with a 6 facing up on the first throw. 1]

............ Q. \0. %

(i)  State what the students should do after throwing the 120 dice for the first tim 1]

feco® e  CQouics X
(iv) Describe how they should continue the experiment. [2]
R 2= A O LA SR Y 00 e SR | AL S 1 o3 < )
...... O AN AN Bt
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Sticky Note

Incorrect answer (0 mark). How many faces are there on dice? There is an equal chance of each number landing face up. What is the chance of a die landing 6 up? 



Sticky Note

This answer is incorrect and doesn't agree with the previous answer (0 mark). How many faces are there on each die? There is an equal chance of each number landing face up. What is the chance of a die landing 6 up? How is this used to find the number of dice landing 6 up out of the total 120 dice? 



Sticky Note

This is part of the answer. The number of dice with 6 up should be removed and counted. 



Sticky Note

The answer is too vague. What does 'test it again' mean? This question is nothing to do with reliability (0 mark). Once the dice with a 6 facing up have been removed, what happens next? 





8
Examine|
[
(b) The table shows the results. o
Throw Number of sixes Number of dice remaining
0 0 120
U HON— « 101
2 15 86"
3 14 72
4 11 61
5 11 G\
.................................... >< @]
() Complete the table. [2]
(i)  How many dice remain after one half-life? ........ G O ................ : [1]@
(i)  Use the data in the table to estimate the half-life of the ‘dice’. ‘ [1]
B
half-life = ..\ EC... X..... throws
(iv)  Calculate the number of half-lives that will occur for the number of dice to fall from

120 to 15. (2]

o
number of half-lives = 5\// ....... ;|
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Sticky Note

Neither box has been completed correctly (0 mark). There is a number pattern between each line and the next. can you work it out? HINT - what is the connection between the number 86 in line 2 and both numbers in line 3? 



Sticky Note

Correct answer (1 mark). 



Sticky Note

This answer is incorrect. There are only 5 throws shown in the table so the answer could not be greater than 5 (0 mark). However the answer in part (ii) is correct. After which throw, is the number of dice remaining closest to 60? 



Sticky Note

There is no working shown but the answer is correct (2 marks). Can you show the working to arrive at the answer? 





©

Radioisotopes have many medical uses. One

transfusion.

use is to sterilise blood products for

The table below lists some radioisotopes.

Radioisotope Half-life Type of emissions
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2 x 10"° years

alpha

The radioisotope used to sterilise blood products is caesium-137.

(i) Explain why caesium-137 is a better choice than chromium-51 for this purpose. [2]

he's beraw e

S the T OOt vwivw
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(i) Explain why caesium-137 is a better choice than bismuth-209 for this purpose. [2]
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4. A group of students were using dice to model radioactive decay. There were 120 dice in total.
(@ () State the chance of any one of the dice landing with a 6 facing upward. @1]
&
............................. ‘7/6 \<
(i)  Predict how many dice will land with a 6 facing%\gzon the first throw. @[1]

20 ‘

(i)  State what the students should do after throwing the 120 dice for the first time. [1]

....... TheMm  showld  weve  down alinhe
i ' < Ondd wnte
1\

n
Describe how they should continue the experiment.
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Sticky Note

Incorrect answer. The answer means there is a 50:50 chance (0 mark). How many faces are there on dice? There is an equal chance of each number landing face up. What is the chance of a die landing 6 up? 



Sticky Note

This answer is incorrect and doesn't agree with the previous answer (0 mark). How many faces are there on each die? There is an equal chance of each number landing face up. What is the chance of a die landing 6 up? How is this used to find the number of dice landing 6 up out of the total 120 dice? 



Sticky Note

Incorrect answer. It suggests that the names of the students who threw a 6 should be written down (0 mark). After the first throw, what happens to the dice that land with 6 facing up? 



Sticky Note

The answer focuses on the people doing the experiment. (0 mark). Once the dice with a 6 facing up have been removed, what happens next? 





Examine
(b) The table shows the results. o
Throw Number of sixes Number of dice remaining
0 0 P 120
s Q... / 101 =
2 TR 86
3 14 72
4 1 61 5
5 11 AOQL.y
\
(i) Complete the table. /@ [2]
(i) How many dice remain after one half-life? ... \C\ ............... /)\ [1]
(i)  Use the data in the table to estimate the half-life of the ‘dice’. [1]
~ 7 -—
\ )OO S\S=56 =
half-life = ........... g ................ throws
(iv) Calculate the number of half-lives that will occur for the number of dicé@gall from

120 to 15. 12]

(2O <185=X -

number of half-lives = ...

© WJEC CBAC Ltd. (3445U20-1)



Sticky Note

One box has been completed correctly (1 mark). There is a number pattern between each line and the next. can you work it out? HINT - what is the connection between the number 86 in line 2 and both numbers in line 3? 



Sticky Note

Incorrect answer (0 mark). The value 19 is the number of sixes after the first throw. This is not what the question asks. What happens after one half-life? 



Sticky Note

This answer is incorrect. There are only 5 throws shown in the table so the answer could not be greater than 5 (0 mark). No calculation is needed. How many dice remain after one half-life? After which throw, is the number of dice remaining closest to this number? 



Sticky Note

Incorrect answer (0 mark). This is not the correct way to work out the number of half-lives. The correct method is to keep halving the number at the start (120) until you get to the final number (15). Complete the sequence: 120 to 60 to ...........................
How many times did you halve before getting to 15? 





(c)

Radioisotopes have many medical uses. One use is to sterilise blood products for

transfusion.

The table below lists some radioisotopes.

Radioisotope Half-life Type of emissions
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2 x 10'% years alpha

The radioisotope used to sterilise blood products is caesium-137.

(i) Explam why caesium-137 is a better choice than chromium-51 for this p pose 2]

© WIJEC CBAC Ltd.
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Examiner
[
4. A group of students were using dice to model radioactive decay. There were 120 dice in total. o

@ ) (1]

®l
=

(i)  Predict how many dice will land with a 6 facing up on the first throw. 1]

.................... \%Q

(iii)  State what the students should do after throwing the 120 dice for the first tin@[ﬂ

3445U201

07
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Sticky Note

Incorrect answer (0 mark). This answer means that every dice lands facing 6 up. How many faces are there on dice? There is an equal chance of each number landing face up. What is the chance of a die landing 6 up? 



Sticky Note

This answer is incorrect and doesn't agree with the previous answer (0 mark). How many faces are there on each die? There is an equal chance of each number landing face up. What is the chance of a die landing 6 up? How is this used to find the number of dice landing 6 up out of the total 120 dice? 



Sticky Note

Incorrect answer (0 mark). Something else needs to be done before the dice are thrown again. What is it?



Sticky Note

The second part of the sentence is sufficient for 1 mark. The answer needs to state what happens after each time the dice are thrown again. 





(b) The table shows the results.

r Throw Number of sixes Number of dice remaining @
L~
0 0 (// 120
T Q... 101
2 15 86
3 14 72
4 11 61 /
5 wo ..7
BT
() Complete the table. @ > [2]
(i) How many dice remain after one half-life? 60 .......... / 1]
(i) Use the data in the table to estimate the half-life of the ‘dice’. 1]
half-life = ......... 3 ........... /! throws
(
(iv) Calculate the number of half-lives that will occur for the number of dice to fall from

\/\O\\% e =

\ o 3
o ~= bo-520—7 O

120 to 15. [2]

number of half-lives =
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Sticky Note

Both blank cells in the table are completed correctly (2 marks). 



Sticky Note

Correct answer (1 mark). 



Sticky Note

Incorrect answer (0 mark). After 3 throws there are 72 dice remaining. What fraction is obtained by dividing 72 by 120? After one half-life how many dice should remain? 



Sticky Note

Correct answer. The working is also clearly shown (2 marks). Notice the gaps between the values have been numbered. It is important to count the gaps (3) and not the numbers (4). 





Examiner

|
(c) Radioisotopes have many medical uses. One use is to sterilise blood products for o
transfusion.

The table below lists some radioisotopes.

Radioisotope Half-life Type of emissions
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2 x 10" years alpha

The radioisotope used to sterilise blood products is caesium-137.

(i) Explain why caesium-137 is a better choice than chromium-51 for this pur

\eCaomwse. Coeom- \57/

¢)
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4. A group of students were using dice to model radioactive decay. There were 120 dice in total.

@ () [1]

(if) [1]
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Examiner
|
(b) The table shows the results. o

Throw Number of sixes Number of dice remaining

0 0 120

T 101

2 15 86

3 14 72

4 1 61

S Mmoo

(i) Complete the table. 2]
(i)  How many dice remain after one half-life? ... ... [1]
(i)  Use the data in the table to estimate the half-life of the ‘dice’. [1]
half-life = ... throws

(iv) Calculate the number of half-lives that will occur for the number of dice to fall from
120 to 15. [2]

number of half-lives = ...l
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Section B
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.
6. (a) Use the information in Table 1 to answer the following questions.
(i) State the value of the emissions of methane from the UK in 2005. [1]

...... A2\ Micozeq

(i)  In which year did the UK emit 40 MtCO2eq of nitrous oxide? 1]

(b) Use the information in Table 2 to answer the following questions.

(i) Calculate the increase in the concentration of methane since the pre-industrial
baseline. [1]

increase = .\ 2. i

(i)  Name the gas that has only increased because of man-made additions. [1]

%ZE ................. COfC\>on... d..(:..q.zs.\“..d..g ........................................................................

<

(c) Use the information in Graph 3 to describe how changes in the temperature anomaly
compare with changes in sun spot number and CO, concentrations. [2]

one O0€Ccelses
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Section B
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.
6. (a) Use the information in Table 1 to answer the following questions.
() State the value of the emissions of methane from the UK in 2005. [1]
O\L\ ........ MtCO2e
(i)  In which year did the UK emit 40 MtCO2eq of nitrous oxide? [1]

(b)  Use the information in Table 2 to answer the following questions.

() Calculate the increase in the concentration of methane since the pre-industrial
baseline. - ‘ (1]

increase = %q7 ........

(i)  Name the gas that has only increased because of man-made additions. [1]

~

............. Coroon Aloxide . oS inCrecses

S,\(\Ce' Ct/ VWGV —~ ""/\O/\,C{'e C\dd\g\';Q A

(¢) Use the information in Graph 3 to describe how changes in the temperature anomaly
compare with changes in sun spot number and CO, concentrations. [2]

&l
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Section B

Answer all questions in the spaces provided.

Use the information in the separate Resource Folder to answer the following questions.

6. (a) Use the information in Table 1 to answer the following questions.

(i) State the value of the emissions of methane from the UK in 2005. [1]

% .......... d:2.c.l.... MICO2eq

(i)  In which year did the UK emit 40 MtCO2eq of nitrous oxide? 1]
AQ8S

(b)  Use the information in Table 2 to answer the following questions.

(i) Calculate the increase in the concentration of methane since the pre-industrial

baseline. 1705 )
/%g XL d =~
=
! increase = . &3 1.7 ...
(i)  Name the gas that has only increased because of man-made additions. [1]

..... Qo VI & o Oy oL

(¢) Use the information in Graph 3 to describe how changes in the temperature anomaly
compare with changes in sun spot number and CO, concentrations. [2]
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
6 | (@ | (@) 92.1 1
FT
(i) 1995 1
) | () 897 1
(i) CFC 1
(© Temperature changes track sunspot changes up to
{(about)1940/initially/early on the time scale} (1)
Temperature trend tracks CO, after {(about) 1950/later on the 2 2
timescale}(1)
Accept: the trend tracks CO, all along (1)
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Section B

Answer all questions in the spaces provided.

Use the information in the separate Resource Folder to answer the following questions.
6. (a) Use the information in Table 1 to answer the following questions.

(i) State the value of the emissions of methane from the UK in 2005.

A2 .\

[1]

.................................. MtCO2eq

(i)  In which year did the UK emit 40 MtCO2eq of nitrous oxide?

(b) Use the information in Table 2 to answer the following questions.

@ [1]

(i) Calculate the increase in the concentration of methane since the pre-industrial

baseline.

LT

increase = .\......

(i)  Name the gas that has only increased because of man-made additions.

<

(1]

(c) Use the information in Graph 3 to describe how changes in the temperature anomaly

®
O ><

U
%ZE ................. COfC\>on... d..{:..ng.\“.d...g ................................................. >< .................

compare with changes in sun spot number and CO, concentrations. [2]

....... ASWQ%mng@ornbkm\D&f\%f\ssﬂ

e Xemeerakice | ONOMALL  (Ises oswel.

..... e pne  Cot  concearation..... L E02 R8s
e 02 Ccelses X

Turn over.
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Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

Incorrect answer (0 mark). Table 2 is on page 3 of the resource folder. Two columns have a heading including the word additions. What are the natural additions for methane? What are the man-made additions for methane? What is their total? 



Sticky Note

Incorrect answer (0 mark). Refer to table 2 again. If the increase is only due to man-made additions what must be the value of natural additions? Which is the gas? 



Sticky Note

Incorrect comparisons (0 mark). The graph can be divided into two parts, pre 1940 and post 1940. Compare how the graph for temperature anomaly tracks sunspot number and carbon dioxide concentration before and after 1940. 
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Section B
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.
6. (a) Use the information in Table 1 to answer the following questions.
() State the value of the emissions of methane from the UK in 2005. @/j}]
O\l\ ........ Mt€02eq
(i)  In which year did the UK emit 40 MtCO2eq of nitrous oxide? 1

(b)  Use the information in Table 2 to answer the fofowing questions.

() Calculate the increase in the concentration of methane since the pre-industrial

baseline. - @]
increase = %q7 ........

(i)  Name the gas that has only increased because of man-made additions. @ [1]

............. C. C\(\Qond\OK\(i\e\{\OSé(\Cre Se
[\ QAST

(¢) Use the information in Graph 3 to describe how changes in the temperature anomaly
compare with changes in sun spot number and CO, concentrations. [2]

&l
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Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

Incorrect answer (0 mark). Refer to table 2 again. If the increase is only due to man-made additions what must be the value of natural additions? Which is the gas? 



Sticky Note

Incorrect comparisons. The answer focuses on one date and even then not all properties decrease (0 mark). The graph can be divided into two parts, pre 1940 and post 1940. Compare how the graph for temperature anomaly tracks sunspot number and carbon dioxide concentration before and after 1940. 
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Section B
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.
6. (a) Use the information in Table 1 to answer the following questions.
(i) State the value of the emissions of methane from the UK in 2005. @ [1]
% .......... 92l Mtcozeq
55 v
(i) In which year did the UK emit 40 MtCO2eq of nitrous oxide? / @ [1]
2485 //
(b)  Use the information in Table 2 to answer the following/g@ons.
(i) Calculate the increase in the concentration of methane since the pre-industrial
baseline. 1705
/%g ELd =
==
! increase = &> N7 ...
-

(i)  Name the gas that has only increased because of man-made additior@ 1]
..... o PRI & o Oy oL
(c) Use the information in Graph 3 to describe how change%e temperature anomaly

compare with changes in sun spot number and CO, concentrations. [2 @

Lo geonpla... e S Hoe. . S00..3 008 QUANS LTS TR METY e
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Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

The correct information has been extracted from the resource folder (1 mark). 



Sticky Note

Incorrect answer (0 mark). Refer to table 2 again. If the increase is only due to man-made additions what must be the value of natural additions? Which is the gas? 



Sticky Note

The answer has compared sunspot numbers with carbon dioxide concentration. This is not what the question asks. Also a concentration in ppm cannot be said to be higher than a unit-less number (0 mark). The graph can be divided into two parts, pre 1940 and post 1940. Compare how the graph for temperature anomaly tracks sunspot number and carbon dioxide concentration before and after 1940. 
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Section B

Answer all questions in the spaces provided.

Use the information in the separate Resource Folder to answer the following questions.

6. (a) Use the information in Table 1 to answer the following questions.

(i) State the value of the emissions of methane from the UK in 2005. 1]
.................................... MtCO2eq
(i)  In which year did the UK emit 40 MtCOZ2eq of nitrous oxide? 1]

(b) Use the information in Table 2 to answer the following questions.

(i) Calculate the increase in the concentration of methane since the pre-industrial
baseline. 1]

INCrease = ...,

(i)  Name the gas that has only increased because of man-made additions. 1]

(c) Use the information in Graph 3 to describe how changes in the temperature anomaly
compare with changes in sun spot number and CO, concentrations. 2]
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