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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 105 10 3.1 19 52.8 99.1
2 106 2.1 1.3 6 34.4 100
3 106 1.8 1.3 8 22.4 100
4 106 7 2.7 16 44 100
5 100 2.5 2.5 8 31 94.3
6 105 2.6 2.2 11 23.2 99.1
7 105 1.5 1.4 7 21.6 99.1
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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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Section A 


Answer all questions in the spaces provided. 


Use the info,mation in the separate Resource Folder to answer the following questions. 


1. (a) Use the information in Figure 3 to answer the following questions.


(i) A man drink��rtil glasses G�. three pints of lager an./twd 25 ml glasses
\ 4 � J __ n ." ,. of spirits. Ca�� total num6er ofunits of alcohol consum� · [1]
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(ii) He stopped drinking a� He is planning to drive at 1 pm the following day.
Explain whether he can 6e certainJhat all units of alcohol will have been processed 


oytfifslime so it will be· saTe for him to drive. Show your calculations. [2]
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(b) Use the information in Figures 4 and 5 to answer the following questions. 


(i) Explain why it is difficult to accurately compare the nutrition facts for the three
cereals shown. [2]
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(ii) Explain which cerealyo'u would recommend for a 7-year-old child. [2] 
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(c) Calculate the daily personal energy requirement (PER) for a 70 kg a�e 


1
who tr'ains for t,'v!,o. 


4 hours a day. [3] 
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(d) Use the information in Figures 6, 7 and 8 to answer the following questions.


(i) State the mass at which a person of height 1.7 m has a high risk of developing
health problems.


Mass = .. "J Q   �� 
(ii) Explain whether you agree with the statement that 'BMI is proportional to body


m�� � 
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(iii) Calculate the BMI for a person of body mass 75 kg and height 1.6 m. [2] 


firfl'! .: 
7': i.
L 


BMI = ..... 2.l, .. '."?l ...... l<g/m2 


(e) (i) A woman suffers from maturity onset diabetes of the young (MODY). This is caused
when one parent is heterozygous for the condition. Her partner is not diabetic. 
Complete the Punnett square, using D as the dominant allele, to show the possible 
genotypes of the children. [3] 


D  J 


J    DJ dd 


d Dd dd 


(ii) State the chance of a child being born with MODY.


Dd �1
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Section A 


Answer all questions in the spaces provided. 


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


1. (a) Use the information in Figure 3 to answer the following questions.


(i) A man drinks six 175 ml glasses of wine, three pints of lager and two 25 ml glasses
of spirits. Calculate the total number of units of alcohol consumed. [1]


l ' ~ '') -, . . 4 .�(,; -:= / -.�. �=, u,·) \ \-S 
11 ·'7 
",I�::> \.. t1 ' .�+-7 
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Number of units = ...... .. :� ............. . 


(ii) He stopped drinking at 11 pm. He is planning to drive at 1 pm the following day.
Explain whether he can be certain that all units of alcohol will have been processed
by this time so it will be safe for him to drive. Show your calculations. [2]
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(b) Use the information in Figures 4 and 5 to answer the following questions.


(i) Explain why it is difficult to accurately compare the nutrition facts for the three
cereals shown. [2]
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(ii) Explain which cereal you would recommend for a ?-year-old child. [2] 
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(c) Calculate the daily personal energy requirement (PER) for a 70 kg athlete who trains for
4 hours a day. [3] 
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(d) Use the information in Figures 6, 7 and 8 to answer the following questions.


(i) State the mass at which a person of height 1.7 m has a high risk of developing
health problems . [1]


Mass = q ¢:) /49


(ii) Explain whether you agree with the statement that 'BMI is proportional to body
mass'. [2]
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(iii) Calculate the BMI for a person of body mass 75 kg and height 1.6 m. [2] 
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BMI = .. 2 ... 9 .. : .. '3?. ...... kg/m2 


(e) (i) A woman suffers from maturity onset diabetes of the young (MODY). This is caused
when one parent is heterozygous for the condition. Her partner is not diabetic. 
Complete the Punnett square, using D as the dominant allele, to show the possible 
genotypes of the children. [3] 
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D DD De\ 


Do\ c\ J d 


(ii) State the chance of a child being born with MODY.
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


8 
FT 
1 
H
T 


(a) (i) 
23 units 1 1 1 


(ii) Time before driving = 14 hours (1) 
23 units (ecf) not processed so unable to drive/should allow 23 
hours (1) 


OR 


9 unit over so not safe to drive (2) 


OR 


Won’t be safe to drive until 10 pm (2) 


2 2 


(b) (i) Servings are of different sizes/amounts (1) 
so need to scale up/down the figures/ should be per 100g (1) 


2 2 


(ii) Wheat Squares  (1) 
No salt/highest protein /highest fibre(1) 2 2 


(c) 
BER = 32 × 70 = 2 240 (1) 
EER = 8.5 × 4 × 70 = 2 380 (1) 
PER = BER (ecf) + EER (ecf) = 4 620 units (1) 


1 


1 
1 


3 3 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


(d) (i) 90 kg 
Accept 86.7 kg 


1 1 


(ii) As BMI doubles from 14 to 28 mass also doubles from 40 to 80 
Therefore yes they are proportional. 
2 marks for above. 
1 mark if final ‘yes’ statement not included 


2 2 2 


(iii) Subs 75/2.56 or 2.6 (1) 
= 29.3/29.29 or 28.8/29 (1) 1 1 2 2 


(e) (i) 
d d  (1) 


D Dd Dd 
d (1) dd dd (1 ecf) 


3 3 


(ii) 50 % (must be consistent with  
Punnett square) 
If Punnett square is blank accept 50% 


1 1 1 


Question 8 total 3 10 6 19 9 
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Section A 


Answer all questions in the spaces provided. 


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


1. (a) Use the information in Figure 3 to answer the following questions. 


(i) A man drink��rrll glasses�}, three pints of lager an/twd 25 ml glasses 
\ i \ � k ::::- n .,., ,. of spirits. Ca�We total numtier of ·units of alcohol consum� · [1] 
'1' .u ·o(._c:,�-· 14-\r,\ ,\ J\J __ :::_ \ L\- '-'VV


J


� �'- �� • 1L --=,-


/_ \CvOU{) ·-3 >, 3 � n "A,d\ �. f-- � • 
_ n ·3 .'l) a:' __ ').__ = d--.. vv - _ Number of units - � .......... ......... .. 


G:P \ { J\ S - ,:;::,(ii) He stopped drinking a� He is planning to drive at 1 pm the following day. 
Explain whether he can tie�hat all units of alcohol will have been processed 


15yffilslime so it will be sa"fefor him to drive. Show your calculations. [2]
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(b} Use the information in Figures 4 and 5 to answer the following questions. 


(i) Explain why it is difficult to accurately compare the nutrition facts for the three
cereals shown. [2] 
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(ii) Explain which cereal y�u would recommend for a 7-year-olci�hild. [2] 
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(c) Calculate the daily personal energy requirement (PER) for a 70 kg ath1ffue who tr·ains for 1,dJ.
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Sticky Note

Correct answer shown.



Sticky Note

The time interval is incorrect. How many hours between 11pm and 1pm the next day?



Sticky Note

The answer covers the first marking point. What would you have to do with the data to make a fair comparison?



Sticky Note

This is the correct selection. Look at the nutrition facts and select one which makes it suitable. 



Sticky Note

The correct calculation has been made. The workings are set out well and easy to follow. 
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(d) use the information in Figures 6, 7 and 8 to answer the following questions.


(i) State the mass at which a person of height 1. 7 m has a high risk of developing
health problems. [11


- q,7)/Mass - ........... \-. .......... kg 


(ii) Explain whether you agree with the statement that 'BMI is proportional?to body
mass'. , [21 
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only 
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(iii) Calculate the. BMI for a person of body mass 75 kg f!ia height 1.6 m. [21 


'TS fl�


\ .b(\(\ �-� 
� 4bo � -·-S. 


L}�u q (i .())
. XJ)<J 


BMI = .... 4.6. .. � .. 9 .. kg/m2 


(e) (i) A woman suffers from maturity onset diabetes of the young (MODY). This is caused
when one parent is eterozygous for the condition. Her partner is not diabetic. 
Complete the Punnet guare, using D as the tj_orninant allele, to show the possible 
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(ii) State the chance of a child being born with MODY.
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Sticky Note

Correct selection of data. 



Sticky Note

The statements are true but they do not answer the question. What do you understand by the term proportional? Examine the data. What happens to the BMI when the mass doubles for the same height?



Sticky Note

The answer is incorrect. What must be done to the height before dividing it into the mass?



Sticky Note

The Punnett square has been completed correctly. The added notes are helpful to the candidate. 



Sticky Note

This is the correct chance. 
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Section A 


Answer all questions in the spaces provided. 


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


1. (a) Use the information in Figure 3 to answer the following questions.
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(b) 


(i) A man drinks six 175 ml glasses of wine, three pints of lager and two 25 ml glasses
of spirits. Calculate the total number of units of alcohol consumed. [1]


w-.�e ·: l7Sxb::: )!.\ (/l�r.t�S 1!fj; 
°tt.H3t1r ·: Pi(�tx?i :::- 7 l/\fl��) _jL 
Spi rf t S.' 2 Sr-..l?<,-_:- '2 vi n I tS 


!Cft ·1 ·t-2 _:- J.. J Number of units = ...... 2 . .3. ............. . 
(ii) He stopped drinking at 11 pm. He is planning to drive at 1 pm the following day.


Explain whether he can be certain that all units of alcohol will have been processed
by this time so it will be safe for him to drive. Show your calculations. 1 '('\ '-,_ [2]
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Use the information in Figures 4 and 5 to answer the following questions. 


(i) Explain why it is difficult to accurately compare the nutritk>n facts for the three
cereals shown. [2] 
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(ii) Explain which cereal you would recommend for a 7-year-old child. [2] 
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(c) Calculate the daily personal energy requirement (PER) for a 70 kg athlete who trains for
4 hours a day. pf p_.:.- J 21--to+ 1-) go


I 
[3] 


Pfr<-==- 1)£�+- f f'R := 4-cw //j 
Gtl2= �2x:70 


� 1, 2{-fo 


£ff2;: g.s.x 4--:x7° 
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PER = . ..... ¼b..')O ................. units
(3445UB0-1) 
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Sticky Note

Correct answer shown.



Sticky Note

The correct time difference has been calculated as 14 h. The extra time required to process all the alcohol has also been found. The conclusion is correct. 



Sticky Note

The answer covers the first marking point. What would you have to do with the data to make a fair comparison?



Sticky Note

This is the correct selection. Also a nutrition fact has been stated that makes it suitable. 



Sticky Note

The correct calculation has been made. The workings are set out well and easy to follow. 
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(d) Use the information in Figures 6, 7 and 8 to answer the following questions.


(i) State the mass at which a person of height 1.7 m has a high risk of developing
health problems.


Mass = .. "J QI�� 
(ii) Explain whether you agree with the statement that 'BMI is proportional to body


m�� � 
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(iii) Calculate the BMI for a person of body mass 75 kg and height 1.6 m. [2] 


firfl'! .: 
7': i.
L // 


BMI = ..... 2.l, .. '."?l ...... l<g/m2 


(e) (i) A woman suffers from maturity onset diabetes of the young (MODY). This is caused
when one parent is heterozygous for the condition. Her partner is not diabetic. 
Complete the Punnett square, using D as the dominant allele, to show the possible 
genotypes of the children. [3] 
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D IJ 
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(ii) State the chance of a child being born with MODY.
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Sticky Note

Correct selection of data. 



Sticky Note

What do you understand by the term proportional? Examine the data. What happens to the BMI when the mass doubles for the same height?



Sticky Note

The height has been squared before dividing into the mass. The calculation is correct. 



Sticky Note

The Punnett square has been completed correctly. 



Sticky Note

This is the correct chance. 
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Section A 


Answer all questions in the spaces provided. 


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


1. (a) Use the information in Figure 3 to answer the following questions.


(i) A man drinks six 175 ml glasses of wine, three pints of lager and two 25 ml glasses
of spirits. Calculate the total number of units of alcohol consumed. [1]


I 4 .'..:-G --= '1 ·:; u,):1:-s \?2..< n'c,ss


(+. 1 �-V<P.c + 7
. (t_3·-�-' 4 l> •() '. \ s. \,.}<°') .: l � Z;r'9 � 


Number of units = .......... � ............ .. 


(ii) He stopped drinking at 11 pm. He is planning to drive at 1 pm the following day.
Explain whether he can be certain that all units of alcohol will have been processed
by this time so it will be safe for him to drive. Show your calculations. [2]
,,,,.---. ---- � .,..--...,. r-"\ ·" .......... ,...-.... � ,,,,.._ ,---.... __..., ..--... ,,,,,,.--... I) -- \ ·2 ·- \ ·- 2 - 3 ·- � - s -G. ·- 7 � <;s ·- q - IO -- \ ·1 - I '2. ·- \ ·3 p M
\)Ml -z_ ", ·


;_,_ 
�-,·


4
6 7\ 'b. o��ol \'L l') 14 


hOV< / 
'}. 3 - \ 4 ·,c C\ 


H"', C9nn�t k.,, C�h::<;D D'.$ \:," 0.100.J sb\\ r'J� fo
w..a.1.b ........ \ ...... HO� ........ h.ovt-S ....... P.D .. (:t.�.U ...... h.? ...... b9.f1 ...... v..o ... ol.c.◊bd .... i.n .... .b.; ... >:'! .. :.


(b) Use the information in Figures 4 and 5 to answer the following questions.


(i) Explain why it is difficult to accurately compare the nutrition facts for the three
cereals shown. . [2] 


............. ��··········{i·�·············�k\e. ......... ) .. D. ........ 
�


.::.�:�� ........... 5 ....... 0.>..� ......... d.o.n:�:.t)\� ......
Itson w J � Dr" H= , \ S;>½A� Ot cl :JJ "'""' , Ah()


11,. £ erJ, 'ti '"
::.
"-':i S<::-N ; "'� S ; z = 0-<::"' d ; Q �.<>-c\'-!1 � -


(ii) Explain which cereal you would recommend for a 7-year-old child. [2] 


(OLD 0Jc.G:""" hb��c,?�"½'>gJ 0.$ it ),q'.:, � J�'.',} 
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A
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(c) Calculate the daily personal energy requirement (PER) for a 70 kg athlete who trains for
4 hours a day. [3]


Ge R � �,2-.--;.·, o
� I),_ '24-0 


(: e��i.s·1 41-70


Q ·:;so
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Sticky Note

Correct answer shown.



Sticky Note

The correct time difference has been calculated as 14 h. The extra time required to process all the alcohol has also been found. The conclusion is correct. 



Sticky Note

The answer covers the first marking point. What would you have to do with the data to make a fair comparison?



Sticky Note

This is an incorrect selection. Look at the nutrition facts and select one which makes it suitable. 



Sticky Note

The correct calculation has been made. The workings are set out well and easy to follow. 
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(d) Use the information in Figures 6, 7 and 8 to answer the following questions.


(i) State the mass at which a person of height 1.7 m has a high risk of developing
health problems . [1]


Mass = q ¢:) /49


(ii) Explain whether you agree with the statement that 'BMI is proportional to body
mass'. [2]


....... .\\10. ......... 0.?.� ...... ...} .. k ................ do..?:� .. P.�+ ......... to . .L:<:.� ........... \.vJ:r.O. .................................... .. 


.. . ... C0:<.1. .� : .. d .. �.c\�.� .. <?:v�.1 .................... H .Y.."?..C..\.� .............. .0 .. \. ...... · · · · .P,.t:"g ·z5 .'?.v.? .. �6�. · · · .. 


.................................................................................................................... '}j_ .. )1 ........................................................ .. 
(iii) Calculate the BMI for a person of body mass 75 kg and height 1.6 m. [2] 


7S 
� 


I· <o II 
BMI = .. 2 ... 9 .. : .. '3?. ...... kg/m2 


(e) (i) A woman suffers from maturity onset diabetes of the young (MODY). This is caused
when one parent is heterozygous for the condition. Her partner is not diabetic. 
Complete the Punnett square, using D as the dominant allele, to show the possible 
genotypes of the children. [3] 


/ 


D d 


D / DD De\ 
I 


Do\ c\ J d 


(ii) State the chance of a child being born with MODY.


I 


I 
Examiner 


only 
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Chance = . . . . . . . . . . . :?. ... : .. � ...... � 
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Sticky Note

Correct selection of data. 



Sticky Note

What do you understand by the term proportional? Examine the data. What happens to the BMI when the mass doubles for the same height?



Sticky Note

The height has been squared before dividing into the mass. The calculation is correct. 



Sticky Note

The Punnett square is incorrect. The alleles for one parent are incorrect. Both sets shown are heterozygous but one parent is a homozygous non diabetic. What is the error? An ecf is allowed for the crosses. 



Sticky Note

This is the correct chance for the crossing in the square. 
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Section A


Answer all questions in the spaces provided.


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


1. (a)	 Use the information in Figure 3 to answer the following questions.


(i) A man drinks six 175 ml glasses of wine, three pints of lager and two 25 ml glasses
of spirits. Calculate the total number of units of alcohol consumed.	 [1]


Number of units = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii) He stopped drinking at 11 pm. He is planning to drive at 1 pm the following day.
Explain whether he can be certain that all units of alcohol will have been processed
by this time so it will be safe for him to drive. Show your calculations.	 [2]


(b) Use the information in Figures 4 and 5 to answer the following questions.


(i) Explain why it is difficult to accurately compare the nutrition facts for the three
cereals shown.	 [2]


(ii) Explain which cereal you would recommend for a 7-year-old child. [2]


(c) Calculate the daily personal energy requirement (PER) for a 70 kg athlete who trains for
4 hours a day.	 [3]


PER = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units
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(d) Use the information in Figures 6, 7 and 8 to answer the following questions.


(i) State the mass at which a person of height 1.7 m has a high risk of developing
health problems.	 [1]


Mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg


(ii) Explain whether you agree with the statement that ‘BMI is proportional to body
mass’.	 [2]


(iii) Calculate the BMI for a person of body mass 75 kg and height 1.6 m. [2]


BMI = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg / m2


(e) (i)	 A woman suffers from maturity onset diabetes of the young (MODY). This is caused
when one parent is heterozygous for the condition. Her partner is not diabetic. 
Complete the Punnett square, using D as the dominant allele, to show the possible 
genotypes of the children.	 [3]


(ii) State the chance of a child being born with MODY. [1]


Chance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(a) The following measurements were recorded during one trial of the experiment.


Range = 45cm 
Time to travel the range = 0.5s 
Time to travel down the ramp = 1.2 s 


Use the equations and information above to calculate the acceleration of the marble down 
the ramp in m/s2 . . _ . [ 


·-


{ .(_ 
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(b) 
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An experiment is then carried out to find out how the acceleration of the marble depends 


on the hei ht h
1
. Throughout this experiment height h


2 
is constant. The results of the 


experiment are shown in the table below. 


Height h
1 


(m) Acceleration (m / s2) 


0 0 
0.2 0.14 
0.5 0.36 
0.6 0.43 
0.9 0.62 
1.0 0.74 


(i) Use the data in the table to plot a graph on the grid below and draw a suitable
line. [3]
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(ii) 
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Use the graph to find the height required to produce an acceleration of 0.5 m / s2
. 


[1] 


(iii) Describe how the experiment can be extended to determine how the range depends
on the height hL [2] 


1 ..... � ......... CCXD.p. ............ �o.L>W ......... k ...... �� .. ���9. .. ./. ...............
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(a) The following measurements were recorded during one trial of the experiment.


Range = 45cm 
Time to travel the range = 0.5 s 
Time to travel down the ramp = 1.2 s


Use the equations and information above to calculate the acceleration of the marble down
the ramp in m/s2. [4]


/luim4 �-::: 4 s
v o�s 
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An experiment is then carried out to find out how the acceleration of the marble depends 


on the height h
1


. Throughout this experiment height h
2 


is constant. The results of the 


experiment are shown in the table below. 


Height h
1 


(m) Acceleration (m / s2) 


0 0 


0.2 0.14 


0.5 0.36 


0.6 0.43 


0.9 0.62 


1.0 0.74 


(i) Use the data in the table to plot a graph on the grid below and draw a suitable
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(ii) 
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Use the graph to find the height required to produce an acceleration of 0.5 m / s2 . 
[1] 
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Height - ............................. .
. _ o, 72.   


(iii) Describe how the experiment can be extended to determine how the range depends
on the height h


2
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(a) 
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The following measurements were recorded during one trial of the experiment. 
V= �ait:J.e, 


Range = 45 cm L l(u1 Time to travel the range = 0.5 s �111'!.L :-z'.it 
Time to travel down the ramp = 1.2 s 


A - , --t/7_ V
Use the equations and information above to calculat:th� -��e�a�t�e marble down
the ramp in m/s2


. 
_ r' liJ [4] 
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Acceleration = .. ?.f;�---··· m / s2 


© WJEC CBAC Ltd. (3445UB0-1) Turn over. 


Examiner 
only 


4.







(b) 
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An experiment is then carried out to find out how the acceleration of the marble depends 


on the height h1. Throughout this experiment height h
2 


is constant. The results of the


experiment are shown in the table below. 


Height h
1 


(m) Acceleration (m / s2)


0 0 


0.2 0.14 


0.5 0.36 


0.6 0.43 


0.9 0.62 


1.0 0.74 


(i) Use the data in the table to plot a graph on the grid below and draw a suitable


o-8


0-7


-


o·4


line. [3]
"I'


' .___,_i -� ·:=1= ---!,_J ! t+ I I I I I I f-+-t--:---1I -+-------+-- I I I ___;__j . · -


I r-!--f-'-- I. -� -� 
I -+---i-+-'---,-J--- �- �----'--l-1-- -+-+-,--.- � I  I I I I I I I I I I I 'I I I 1 -I T I I I I I !-.-+-+·11 I --I ' I --i---


I . ----.--1 t � 
I -rf


ffi +++- . I :-4+-1-, ·• -1--t- ¥.L__'.__,-' I ,----,-f -+t+-+- t]Z-t
7 I I I I I I I I I I i" I I I 1· . 


I I I I I I I I ' � t 
I I j_ 


f_+_:_ 
:----4-:----· -- �-


- - -- -;!'i-- ' 
! I I I I I I I I i- / I 


tt 
/' 


I , I I I I I 'I I I I I I , I I I �- I I I ----;--r- I I I I -- 1 ' I I I.·


-,� 


I I 
1 J ---+ I II I I I I I I' I I I I I I I __j_ --,---'-.-+ I I I I I I I I I I I , I I I I +-I 


-7 
--r 


! I I I I I I . I I I 
4 I+ I I I I I I H -+-i-+ � C 


I++- -+--1 I I I I � 
I+ +tf+- ¥ -1 j-H-t l -1-I--'--I t- -


--


I :=r -
� i---I -- ' +-: I 


I I I ! t 
-� ,· 


- -- j I I I I I I I I I I I I I ,-H- . '-1- I I I I I I I , I I I I! L.:=...: I I I I I I I I 
--,--,-f--- ! I - �-- I ' __,__:II I I I 


I - � +------W --j-----J 
�,-- >-------- : I I I I I I i r---t I I I : I I - ' I I I ' / i I I I I I I I I 


I I -I A - :-.:- I I I � I I 
! I I 


I ' 
I , I 


0 ·'2
I 


l/ 
I II I I I I I I I 


I I-+-----I I • '' I r 
ii 1--+--t+-: I I I 


' - -- I I I I I I I I I I , I I I I I I I 1 I I I I I
f-- -+---- I ------+ -� 


0- \
- I I I I , I 'i I - �--i-,- t i I I I I 


I'. I/ I'I I
I j 


( �'if 


.r
' 


TTH-- ri-+1.T I I I 


0. 7._
©WJEC CBAC Ltd. 


I I I I I I I I I I I I I I I I I -+- I I ! I I I I I I I
I I I I I 


; II I I I I I I I I! I I! I I I I I I I I I I I 


0 'Lr (3445UB�) b
O -f 


kr8hl:- h1(r") 


I I ! I
p I 


·-, 


...L:--4 1-4+ 


Examiner 
only 
















16 
© WJEC CBAC Ltd. 


Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


4 (a) Velocity = 0.45/0.5 subs and conversion (1) 
= 0.9 m/s (1) 
acceleration = 0.9/1.2 (ecf) subs of selected data (1) 
= 0.75 (m/s2) (1) 


Answer of 75 m/s2 (3) 
Answer of 90 (1) 


4 4 4 4 


(b) (i) Axes labels including units with scales starting form 0,0 
shown(1) 
5 Points (±<1 small square)(1)   Ignore 0,0 
Straight line of best fit must go through the origin(1) 


3 3 3 3 


(ii) 
Reading from their graph (0.7) 1 1 1 1 


(iii) Vary h2 (1)  
Keep shape and h1 constant (1) 


2 2 2 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


(c) (i) 


3 3 


(ii) increases friction in the joint (1) 
(Will be painful if) bones rub together (1) 


2 2 


(iii) 
Compound 1 1 


Question 4 total 4 10 2 16 8 10 
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(a) The following measurements were recorded during one trial of the experiment.


Range = 45cm 
Time to travel the range = 0.5s 
Time to travel down the ramp = 1.2 s 


Use the equations and information above to calculate the acceleration of the marble down 
the ramp in m/s2 . . _ . [ 
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Sticky Note

The question requires a conversion from 45cm into m. This has not been done so the first mark is lost. That error is carried forward. The answer is well structured and the workings are clear. Three marks are given. What is 45cm in m? What would the final answer be? 







0 
,_ 


(b) 
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An experiment is then carried out to find out how the acceleration of the marble depends 


on the hei ht h
1
. Throughout this experiment height h


2 
is constant. The results of the 


experiment are shown in the table below. 


Height h
1 


(m) Acceleration (m / s2) 


0 0 
0.2 0.14 
0.5 0.36 
0.6 0.43 
0.9 0.62 
1.0 0.74 


(i) Use the data in the table to plot a graph on the grid below and draw a suitable
line. [3]
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Sticky Note

The axes are labelled and the scales include 0,0. However each scale must go up in equal steps. This hasn't happened along the x-axis. The values of height from the table have just been copied in order along the scale. The points are plotted correctly for these scales and a line of best fit has been drawn. 
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Use the graph to find the height required to produce an acceleration of 0.5 m / s2
. 


[1] 


(iii) Describe how the experiment can be extended to determine how the range depends
on the height hL [2] 


1 ..... � ......... CCXD.p. ............ �o.L>W ......... k ...... �� .. ���9. .. ./. ...............
...... � .. � .. � .. �•�·····9'.Y.\·0.··········!·.ov<-=>.0. ......... �ct.he__o ...............


.. �s? .......... � .......... ��·········�········�·�··································· 
u--..)1" �V\__ ex___ S V\_C)'c- �c) 
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Sticky Note

The graph has not been interpreted correctly. Candidates are encouraged to add lines to their graph to find the required value. How would you explain to your friend how to do this? 



Sticky Note

The details are incorrect. All that is required here is details about which variable will be changed (independent variable) and which variable(s) will be controlled. What are they?
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(a) The following measurements were recorded during one trial of the experiment.


Range = 45cm 
Time to travel the range = 0.5 s 
Time to travel down the ramp = 1.2 s


Use the equations and information above to calculate the acceleration of the marble down
the ramp in m/s2. [4]


/luim4 �-::: 4 s
v o�s 


A {,{lhvalb/l '.CO </-o
/-2-


© WJEC CBAC Ltd. (3445UB0-1) 
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Acceleration = .......... � ...... m / s2 


Turn over. 
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Sticky Note

The question requires a conversion from 45cm into m. This has not been done so the first mark is lost. That error is carried forward. Due to the error the answer should be 75. This has been calculated but another error has been made by dividing 75 by 60. Each error here loses a mark so the mark awarded is 2. What is 45cm in m? What would the final answer be? 
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An experiment is then carried out to find out how the acceleration of the marble depends 


on the height h
1


. Throughout this experiment height h
2 


is constant. The results of the 


experiment are shown in the table below. 


Height h
1 


(m) Acceleration (m / s2) 


0 0 


0.2 0.14 


0.5 0.36 


0.6 0.43 


0.9 0.62 


1.0 0.74 


(i) Use the data in the table to plot a graph on the grid below and draw a suitable
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Sticky Note

The axes are labelled and the scales are correct and include 0,0. The points are plotted correctly but a line of best fit has not been drawn. Some of the plotted points are very faint and possibly one could be missing. However since the line went through the points (within tolerance) a benefit of doubt was given. Candidates are to be encouraged to draw a clear 'x' for each point. 
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Use the graph to find the height required to produce an acceleration of 0.5 m / s2 . 
[1] 
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. _ o, 72. / Height - ............................. . 


(iii) Describe how the experiment can be extended to determine how the range depends
on the height h


2
. [2]X � ¼ft
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�·� .. � /5 1h�su
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Sticky Note

The graph has been interpreted correctly. 



Sticky Note

The details are vague. Which height is increased? It reads as if refers to h1. All that is required here is details about which variable will be changed (independent variable) and which variable(s) will be controlled. What are they?
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The following measurements were recorded during one trial of the experiment. 
V= �ait:J.e, 


Range = 45 cm L l(u1 Time to travel the range = 0.5 s �111'!.L :-z'.it 
Time to travel down the ramp = 1.2 s 


A - , --t/7_ V
Use the equations and information above to calculat:th� -��e�a�t�e marble down
the ramp in m/s2


. 
_ r' liJ [4] 


V.tloci· &y-::= Lt� c__ Cf OM/s � 
0-6


Acceleration = .. ?.f;�---··· m / s2 
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Sticky Note

The question requires a conversion from 45cm into m. This has not been done so the first mark is lost. That error is carried forward. The answer is well structured and the workings are clear. Three marks are given. What is 45cm in m? What would the final answer be? 
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An experiment is then carried out to find out how the acceleration of the marble depends 


on the height h1. Throughout this experiment height h
2 


is constant. The results of the


experiment are shown in the table below. 


Height h
1 


(m) Acceleration (m / s2)


0 0 


0.2 0.14 


0.5 0.36 


0.6 0.43 


0.9 0.62 


1.0 0.74 


(i) Use the data in the table to plot a graph on the grid below and draw a suitable
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Sticky Note

The axes are labelled but the scales do not include 0,0. The points are plotted correctly but a line of best fit has not been drawn. 
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. (ii) Use the graph to find the height required to produce an acceleration of 0.5m/s2
. 


[1 l 


. �a-� Height - ... ...................... .. 


(iii) Describe how the experiment can be extended to determine how the range depends
on the height h


2
. 


_ [2] 


............ /...0.0. ......... cq�O ......... c.c.:tv.1 . .P.� ............ t!.k ...... .r.e.gv.1..l .. &..S ....... W..i.01 ...... ..


h�:j�f�
t


� � �� ��
i


�� ��� �� 
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Sticky Note

The graph has been interpreted correctly. Notice the presence of construction lines. This is encouraged. 



Sticky Note

The details are incorrect. All that is required here is details about which variable will be changed (independent variable) and which variable(s) will be controlled. What are they?
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velocity =
range


time to travel the range


acceleration =
velocity of marble as it leaves the ramp


time to travel down the ramp


4. A model ski jump can be set up on a bench as shown in the diagram below.


h1


h2


bench


marble


ramp


sand pit


range


The marble is released from rest at the top of a ramp. It leaves the bottom of the ramp with 
a certain velocity. It moves through the air and lands in a sand pit. The horizontal distance 
travelled in the air is called the range.


The velocity of the marble as it leaves the ramp is calculated using the equation:


The acceleration of the marble down the ramp is calculated using the equation:
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(a) The following measurements were recorded during one trial of the experiment.


Range = 45 cm
Time to travel the range = 0.5 s
Time to travel down the ramp = 1.2 s


Use the equations and information above to calculate the acceleration of the marble down 
the ramp in m / s2.	 [4]


Acceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m / s2
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(b) An experiment is then carried out to find out how the acceleration of the marble depends
on the height h1. Throughout this experiment height h2 is constant. The results of the
experiment are shown in the table below.


Height h1 (m) Acceleration (m / s2)


0 0
0.2 0.14
0.5 0.36
0.6 0.43
0.9 0.62
1.0 0.74


(i) Use the data in the table to plot a graph on the grid below and draw a suitable
line.	 [3]
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(ii) Use the graph to find the height required to produce an acceleration of 0.5 m / s2.
[1]


Height = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii) Describe how the experiment can be extended to determine how the range depends
on the height h2.	 [2]
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7. In 1802, spectra from stars and galaxies were first observed.


In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred 
Hoyle and other scientists. 


In 1964, American astronomers discovered there was electromagnetic interference coming 
from all parts of the sky at all times. This is shown in the image below. 


(a) State the name of the region of the electromagnetic spectrum that is recorded on the
image shown above. [1]


........... C.f.QBR .....  .........................................


(b) Explain the evidence that led to an alternative, different theory of the origin of the Universe
to the Steady State Theory. [6 QER]


.:h ...... � ..... o.1:.kdlClf,v.e. ......... +o ...... � ..... � ...... 5+eQq .. � ..................
�k 1� )� �. :1?i/9 'loM �d��; 


... e?0 .. 1den.CQ ........... \e,c ....... ::t..ha.+. .......... i5 ......... )ba_.t.: ......... ... · ................................ fD., ..............


.... t.he.�e..:. ......... NQ.5. ......... Cl. ........ 6}5 ....... e�.p.lG:")1 .. DO .......... .'; .. n .... � .........................


...... Ld.n� . .v.er.s..� ......... o.o&. ......... fu .......... un\'✓-� ......... .'.1 .. � ........... &±:1 .. l .. l ..........................
e6pood:,n5 , 13uJ: a.be, � HMD ::l:be.


..... N.Ove..leo8lli ......... ).n. ....... :fh.9 .......... U.o:�,."J.e.<§<s .......... tod ......... �.e.o ..........................
····�·····f;dce,:1.C.ha.d ....... tr:cffi......... . . ·········�{Y.);t ...... r.-etl'CT.) .......
..... :lf:? ............. +k .............. mJ.o.:c.Na.\1. .......... _ ;,C:£) ............... A. .. ,.�.o ....... � ..
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© WJEC CBAC Ltd. (3445UB0-1) 


Examiner 
only 
















r ··------ - ------� 


16 


7. In 1802, spectra from stars and galaxies were first observed.


In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred 
Hoyle and other scientists. 


In 1964, American astronomers discovered there was electromagnetic interference coming 
from all parts of the sky at all times. This is shown in the image below. 


Examiner 
only 


(a) State the name of the region of the electromagnetic spectrum that is recorded on the
image shown above. [1]


·········/:1 .... 0��Y.�\�� ................................. . 


(b) Explain the evidence that led to an alternative, different theory of the origin of the Universe
to the Steady State Theory. [6 QER]
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7. In 1802, spectra from stars and galaxies were first observed.


In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred 
Hoyle and other scientists. 


In 1964, American astronomers discovered there was electromagnetic interference coming 
from all parts of the sky at all times. This is shown in the image below. 


(a) State the name of the region of the electromagnetic spectrum that is recorded on the
image shown above. [1]


.... w,.p.r.a.x..td .................................................... . 


(b) Explain the evidence that led to an alternative, different theory of the origin of the Universe
to the Steady State Theory. [6 QER]
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


7 (a) microwaves 1 1 


(b) Indicative content: 


The Steady State Theory suggests that the Universe is always 
expanding with matter being continuously created to form new 
stars and galaxies to fill in the gaps 


Evidence 
The wavelength of the early radiation in the form of short 
wavelength/high energy radiation (gamma rays) has become 
longer wavelength / stretched (microwave) radiation.  This is 
CMBR that presently pervades the Universe.  


Cosmological redshift means that light stretches as space 
expands. In fact, it stretches so much that by the time light gets 
to us from distant galaxies, absorption spectra from them show 
that black lines have moved to the red end of the spectrum. 


Both of the above support the Big Bang theory. 


6 6 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


5 – 6 marks 
Full description and how evidence disagrees with Steady 
State theory.  
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 mark 
Reference to Big Bang and full description of CMBR or 
cosmological red shift or steady or partial description of 
more than one.  


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. 


1-2 marks
Any reference to Big Bang or cosmological red shift or
steady state
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. 


Question 7 total 7 7 
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		GCSE MARKING SCHEME
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		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.
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7. In 1802, spectra from stars and galaxies were first observed.


In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred 
Hoyle and other scientists. 


In 1964, American astronomers discovered there was electromagnetic interference coming 
from all parts of the sky at all times. This is shown in the image below. 


(a) State the name of the region of the electromagnetic spectrum that is recorded on the
image shown above. [1]


........... C.f.QBR ..... >( .........................................


(b) Explain the evidence that led to an alternative, different theory of the origin of the Universe
to the Steady State Theory. [6 QER]
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e6pood:,n5 , 13uJ: a.be, � HMD ::l:be.
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Sticky Note

The image is of CMBR but CMBR is not a region. Which region is given by the letter M?



Sticky Note

Here is a partial description of the Big Bang. 



Sticky Note

This is a good explanation of the origin of CMBR.
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Sticky Note

It is not the Universe that is red shifted. It is light from distant galaxies that is red shifted. What is cosmological red shift? Explain why it occurs. 



Sticky Note

There is a partial description of the Big Bang and a good description of CMBR. This places the answer in the middle band of marks. There is confusion about  cosmological redshift. 
What is the steady state theory?












r ··------ - ------� 


16 


7. In 1802, spectra from stars and galaxies were first observed.


In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred 
Hoyle and other scientists. 


In 1964, American astronomers discovered there was electromagnetic interference coming 
from all parts of the sky at all times. This is shown in the image below. 


Examiner 
only 


(a) State the name of the region of the electromagnetic spectrum that is recorded on the
image shown above. [1]


·········/:1 .... 0��Y.�\�� ................................. . 


(b) Explain the evidence that led to an alternative, different theory of the origin of the Universe
to the Steady State Theory. [6 QER]


© WJEC CBAC Ltd. (3445UB0-1) 



Sticky Note

This is the correct region. 



Sticky Note

There is a reference here to the creation of matter according to the steady state theory but it says it's created at the edge.  How would you correct this statement?



Sticky Note

The Big Bang is the alternative theory to steady state and there is a description of it. 
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Sticky Note

The presence of CMBR does support the Big Bang theory. The description of it is not very detailed. What would you add to the answer?



Sticky Note

This last sentence is incorrect. 



Sticky Note

There is no reference to cosmological redshift. This automatically prevents a higher band mark. The inclusion of the Big Bang and partial descriptions of CMBR and steady state are sufficient for a middle band mark. 
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7. In 1802, spectra from stars and galaxies were first observed.


In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred 
Hoyle and other scientists. 


In 1964, American astronomers discovered there was electromagnetic interference coming 
from all parts of the sky at all times. This is shown in the image below. 


(a) State the name of the region of the electromagnetic spectrum that is recorded on the
image shown above. [1]


.... w,.p.r.a.x..td .................................................... . 


(b) Explain the evidence that led to an alternative, different theory of the origin of the Universe
to the Steady State Theory. [6 QER]
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Sticky Note

This is not the correct region. The sentence above the image gives a clue and this type of image is well known. It refers to CMBR. Which region does it refer to?



Sticky Note

There is a description of the Big Bang. 
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Sticky Note

This is a partial description of CMBR. What was the form of early radiation? What happened to the wavelength of this radiation over time as the Universe expanded? 



Sticky Note

There is a good description of the Big Bang and a partial description of CMBR. This places the answer in the middle band of marks. There is no mention of cosmological redshift. Explain how this is also evidence for the Big Bang. 
What is the steady state theory?
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7. In 1802, spectra from stars and galaxies were first observed.


In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred
Hoyle and other scientists.


In 1964, American astronomers discovered there was electromagnetic interference coming
from all parts of the sky at all times. This is shown in the image below.


(a) State the name of the region of the electromagnetic spectrum that is recorded on the
image shown above.	 [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(b) Explain the evidence that led to an alternative, different theory of the origin of the Universe
to the Steady State Theory.	 [6 QER]
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HIGHER TIER 
 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 
 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 3 10 6 19 9 
 


2  3 3 6 3  


3 3 4 1 8 4 8 


4 4 10 2 16 8 10 


5 8   8   


6 5 3 3 11  5 


7 7   7  
 


 TOTAL 
30 30 15 75 24 23 


 
 
 
 
 
 
 
 
 
 
3445U20-1 / 3445UB0-1 
WJEC GCSE APPLIED SCIENCE (DOUBLE AWARD) - UNIT 2  
SUMMER 2019 MS/ED 





		3445UB0-1 DA U2 MS S19 higher overall.pdf

		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.











