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All Candidates' performance across questions

OO

Question Title Mean Max Mark Attempt %
estion Title N Mean S D Max Mark FF Attempt %
lai 147 2.3 1 3 78.2 98
1aii 150 1.3 0.7 2 65 100
1bi 145 1.2 0.7 2 61 96.7
1bii 141 0.7 0.6 2 35.8 94
1biii 133 1.1 0.8 2 53.4 88.7
1biv 128 0.7 0.6 3 22.7 85.3
1ci 150 1.8 1.3 3 60.9 100
1cii 145 0.8 0.7 2 39 96.7
1d 140 2.1 1.2 3 71.7 93.3
le 125 0.9 1.1 3 30.4 83.3
2ai 116 0.5 0.8 2 23.7 77.3
2aii 130 0.2 0.6 3 7.7 86.7
2b 128 0.2 0.5 2 10.5 85.3
3a 131 1.1 1.2 3 37.2 87.3
3b 148 1.1 0.9 3 35.4 98.7
3ci 147 0.7 0.8 3 23.1 98
3cii 142 2.8 1.2 5 55.6 94.7
4ai 144 0.8 0.8 2 41 96
4aii 128 0 0.1 2 0.8 85.3
4aiii 136 0.2 0.4 3 5.4 90.7
4b 134 1.3 0.9 3 42.5 89.3
5a 132 0.2 0.4 3 5.1 88
5b 122 0.9 1.1 6 15.3 81.3
6ai 132 0.6 0.6 2 29.2 88
6aii 113 0.7 0.9 3 24.5 75.3
6bi 110 0 0.1 1 1.8 73.3
6bii 142 0.2 0.4 1 16.2 94.7
6biii 116 0.5 0.8 3 17.8 77.3
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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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1(c) (i) Use the information in Table 2 to construct the part of the food web that depends !

on berries.
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(i) Explain why the frog can be found at more thar'n, 8ne trophic level. [2]

(d) Refer to Table 2 to construct a pyramid of biomass for a food chain of five trophic levels
starting with berries and ending with buzzards. [3]

buzzad
FH - mouse

\ng\’)i( d
Crem“L
berries

(e) Use the information in Figure 2 to calculate the efficiency of energy transfer between
the primary and secondary consumers. [3]

385 __ x\00
3368

% efficiency = \\37 .................
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

HT

(iv)

As Red Admiral population increases so does the frog
population (1)

EITHER

The population line for frogs lags behind that for the RA (1)
because there is a delay before the frog population responds
to the RA population change (1)

OR

The number of frogs never increases to the same value as the
RA (1)

because prey always outnumber the predator (1)

FT (©

(i)

greenfly - ladybird (1) - dragonfly (1) = frog
berries 2 grasshopper (1)

2 names in box (0)

HT

(i)

One food chain drawn from berries (1)
Second food chain drawn from berries (1)
Third linked food chain (1)

Dragonfly Buzzard Fox
| Frog \
{ = ‘ Snake Vi 3
Butterfly

o W

Greenfly

-

Bemies

= Titmouse
b
; Graszhopper
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Question

Marking details

Marks available

AO1

AO2

AQO3

Total

Maths

Prac

FT

(ii)

Rabbits and/or mice will decrease (1)
Less food for foxes (1)
fox numbers decrease (1)

OR

Rabbits and/or mice will decrease (1)

Foxes (compete with buzzards to) feed on titmice (1)
fox numbers decrease (1)

OR

Less food for rabbits and/or mice (1)
Numbers decrease/die out (1)

Less food for foxes/numbers decrease (1)

FT

HT

(iii)
(i)

Frogs occupy more than one food chain (1)
which consist of different (numbers of) living things (1)

OR

Frogs have more than one food source / eat many things (1)
In different (length) food chains (1)
OR

The frog is found in multiple food chains (1)
Changes level depending on the chain (1)

OR
Eats primary and tertiary consumers (2)
Treat secondary as neutral

Do not accept they are omnivores

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

FT
HT

(d)

shape (only one organism per level) (1)

labelling of 4 levels — must include berries, buzzard and two
other correct (1)

order must start with berries and end with buzzard (1)

grasshopper butterfly greenfly

| berries l I berries | | berries

If 4/6/7 levels shown (2) only

If 3 levels shown (1) only

If sequence of arrows (2) max

Sequence of lines / sequence of arrows, but one in wrong
direction (1) only

If:

buzzard

)

snake / titmouse

frog/ladybird

grasshopper/
butterfly /greenfly

berries

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
berries (2)
grasshoppe
! butterfly / gfeenfly
frog/ladybird
snake/titmouse
buzzard
FT (e) 383 (1)
HT 3368 (1)
=11.37/11.4/11 (1) 1 2 3 3
0.11/0.1137 (2)
Question 8 & 1 total 6 9 10 25 5
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		3445UB0-1 DA U2 MS S19 Q1.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.










0 mark



Highlight



Highlight

Each living thing should only appear once in a food web. Snakes appear twice. 



Highlight



Highlight

The titmouse also appears twice. 



Rectangle

The question asks for the food web that depends on berries. Plantain should not have been included. 



Rectangle

The snake here is the top predator. However, snakes are prey for another predator. Which is it?



Sticky Note

None of the food chains, starting with berries are complete or correct. 
For example, berries -> grasshopper -> frog -> snake should have another stage added, -> buzzard. Have a look at the chain starting berries -> titmouse. Is the snake the only predator of the titmouse?
Can you find the errors elsewhere? 



Sticky Note

Zero marks since not one of the food chains is complete or correct. 





1 mark

1

hark

0 mark



Sticky Note

The answer is not structured well and a bit unclear. Read as a whole it likely means frogs have more than 1 prey. This gets 1 mark. Have a look at the food chains including frogs. Counting berries as level 1, how many levels until you get to the frog? Is it at the same level in all food chains? 



Rectangle

This pyramid contains 4 trophic levels. 



Rectangle

This pyramid contains 3 trophic levels. 



Sticky Note

Neither of the pyramids drawn include 5 trophic levels as asked by the question. The bottom level may be labelled berries but the top level is definitely not labelled buzzards. The only reason for 1 mark is that the pyramids are the right general shape. Can you work out a food chain of 5 levels starting with berries and ending with buzzards? 



Rectangle

These are not the correct numbers. One of the numbers should have been 3368. Look at the resource folder to find the other number. 










0 mark



Sticky Note

This diagram just shows the animals that feed on berries. No food chains are shown so no marks are awarded. For example, a food chain including grasshoppers would be berries -> grasshopper -> frog -> snake -> buzzard. Can you complete the other food chains? 





2 mark

2 marks

1 mark




Sticky Note

The frog has been correctly identified as a secondary and tertiary consumer so full marks awarded. 



Sticky Note

5 trophic levels are included, the labelling and order are also correct. However, each level should be narrower than the one below it. 2 marks are given. 



Rectangle

There is a mark for selecting 3368. The other number is incorrect. It is not the energy value for secondary consumers. Look at the resource folder to find this value. Also, 3368 should not be the numerator in the equation.  
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1(c) (i) Use the information in Table 2 to construct the part of the food web that depends !
on berries. [3]
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Sticky Note

The diagram has shown all the food chains that depend on berries. The food chains are also interlinked. This food web earned full marks. 





(i) Explain why the frog can be found at more thar'n, 8ne trophic level. [2]

(d) Refer to Table 2 to construct a pyramid of biomass for a food chain of five trophic levels
starting with berries and ending with buzzards. [3]

buzzad
FH - mouse

\ QM\’)\ (d 3 marks
Crem“L
berries

(e) Use the information in Figure 2 to calculate the efficiency of energy transfer between
the primary and secondary consumers. [3]

385 __ x\00
3368

3 marks

% efficiency = \\37 .................
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Sticky Note

This was considered to mean different types of animals for 1 mark. Have a look at the food chains including frogs. Counting berries as level 1, how many levels until you get to the frog? Is it at the same level in all food chains? 



Sticky Note

5 trophic levels are included. The labelling and order are both correct. The shape of the pyramid is also correct. Full marks. 



Sticky Note

The correct values have been selected and substitution into the efficiency equation is correct. Full marks awarded. 










1 © ()

Use the information in Table 2 to construct the part of the food web that depends

on berries.

Berries

(3]
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(d)

)

(i)  Explain why the frog can be found at more than one trophic level. [2]

Refer to Table 2 to construct a pyramid of biomass for a food chain of five trophic levels
starting with berries and ending with buzzards. [3]

Use the information in Figure 2 to calculate the efficiency of energy transfer between
the primary and secondary consumers. [3]

% efficiency = ...
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‘ 3 (c) Two athletes, Dafydd and Tom, compete in @ 400m training race and their finish times
| are identical. Their times to travel certain distances within the race are measured and
| are shown in the table below.

|

Distance (m) 0 50 100 150 200 300 L4Dﬂ

Tom's lime (s) 0 7.65 1365 | 2048 | 27.30
2465 £ IRy el 4.

Dafydd's time (s) 0 610 | 11.40 | 1840 | 2540

=z | T T -5 \
(i) Dafydd thought his fastest speed was for the last 100m of the race. Explain
whether you agree. (3]

T _doo't Aoy te Secquse the bime (b Faok

fo eel prott O redres o \Oomckrts was
I\ LL"JO ‘y«g...:{,\rtr e twme t tede hm [o run
e logk \oow wag  [S. éccr;onc‘ka,‘ﬂ T don't A
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| 3 () Two athletes, Dafydd and Tom, compete in a 400 m training race and their finish times
‘ are identical. Their times to travel certain distances within the race are measured and
are shown in the table below.

‘ Distance (m) 0 50 100 150 200 300 400

1 Tom's time (s) 0 7.65 13.65 | 2048 | 2730 | 41.93 | 56.55

‘ Dafydd’s time (s) 0 6.10 11.40 | 18.40 | 25.40 | 40.95 | 56.55

(i) Dafydd thought his fastest speed was for the last 100m of the race. Explain

whether you agree. [3]
No. s fadesr Specel con. 610 Secadtd an
He Som.dale o

W
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Examiner
(i) Since they finished the race in the same time, Tom thought their maximum speed L
must have been the same. Plot graphs of distance against time for Tom and
Dafydd and explain whether you agree with Tom. [5]
: [T i
3 ez
= F e - a
Z 400 =it = —e—
L8l =y I o . Tr=
300—H—F—F —
200 i -
H E
E 7 L J : Lir -4
100
— _‘ I l V HE :VA — 1 i -
G0 ;o R ) ~
los 5 305 465 56 6o
5 Time (s)
. \ N
Mavning. Dos.%c}d wor Yo {osyest
14
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(@) One muscle contracts (1)
The other muscle relaxes (1)
Dorsalextension produced by contraction of tibialis anterior / 1 2 3
Plantarflexion produced by contraction of calf muscle (1)
(b) (Can’t train or compete due to) pain (1)
Due to bone rubbing bone / cartilage breakdown (1)
Stiffness / swelling / unable to put weight on leg / joint feels 3 3
loose (1)
(© 0] Speed = distance/time/The faster the speed the shorter the
time (1)
Last 100 m was ran in 15.6 s/ 1st 100 meters ran in 11.4 s/
2" 100 metres ran in 14s/ 3 100 metres ran in 15.55 s (1)
3 3 3 3
This isn’t the shortest time to travel 100m / all other 100m
times are shorter / the shortest time was in the 15t 100 metres
(so disagree) (1)
(i) Scale on x-axis (10s/2cm) (1)
Plots for Tom or Dafydd (1)
line of best fit (1)
plots (and line) for second person (1)
{Curve/ line} for Dafydd is steeper so greater max speed (do 5 5 5 5
disagree) (1)
Penalty of (1) if lines do not go back to origin
Question 3 total 4 7 3 14 8 8

© WJEC CBAC Ltd.
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		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.










3 (c) Two athletes, Dafydd and Tom, compete in @ 400m training race and their finish times
are identical. Their times to travel certain distances within the race are measured and
are shown in the table below.

Distance (m) 0 50 100 150 200 300 400

Tom's time (s) 0 | 765 | 1365 | 2048 | 2730 | 41.93 | 56.55
25 4 ey elf M. e |

Dafydd's time (s) 0 610 | 11.40 | 1840 | 2540 | 4095 | 56.55
T 55— 15Le

(i) Dafydd thought his fastest speed was for the last 100m of the race. Explain
whether you agree. (3]

T _doo't doyte fecause the bime b ook
Fo eet prott O medres © \Oomekrts (wad 2 mart
\\ ";?}0 rowever e Tvme f tode i [o run
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Sticky Note

The time for the first 100m has been extracted from the table. The subtraction to calculate time for the last 100m is correct. How can you tell from the times in which section the speed is fastest? 





4 marks



Sticky Note

The scale is suitable - 1 mark. 



Sticky Note

The points for Tom and Dafydd have all been plotted correctly and the lines joining them are fine. Marks 2, 3 and 4 are given. 



Sticky Note

The conclusion is incorrect. How do you work out speed from a distance time graph? How can you tell from a distance time graph which section is fastest? 










marks



Sticky Note

The time for the first 100m has been extracted from the table. The subtraction to calculate time for the last 100m is incorrect. What should the answer be? 2 marks awarded. 





2 marks



Sticky Note

Insufficient detail here. How do you work out speed from a distance time graph? How can you tell from a distance time graph which section is fastest? 



Sticky Note

It looks as if the numbers 100, 200 etc have been crossed out, some more clearly than others. It is important when changing an answer that the previous answer is very clearly crossed out. The other numbers 10, 20 etc are the expected scale- 1 mark. 



Sticky Note

The points for one runner are correct - 1 mark. The lines are not straight. 










| 3 () Two athletes, Dafydd and Tom, compete in a 400 m training race and their finish times
‘ are identical. Their times to travel certain distances within the race are measured and
are shown in the table below.

‘ Distance (m) 0 50 100 150 200 300 400

1 Tom's time (s) 0 7.65 13.65 | 2048 | 2730 | 41.93 | 56.55

‘ Dafydd’s time (s) 0 6.10 11.40 | 18.40 | 25.40 | 40.95 | 56.55

(i) Dafydd thought his fastest speed was for the last 100m of the race. Explain

whether you agree. [3]
No. s fadesr Specel con. 610 Secadtd an
He Som.dale o

W
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Sticky Note

The question has been misunderstood. There is no 50m race. The answer states that the fastest speed is for 50m but this is incorrect. The fastest speed is between 50m and 100m, where the time taken is 5.30s. Zero marks. 





(ii)

Since they finished the race in the same time, Tom thought their maximum speed
must have been the same. Plot graphs of distance against time for Tom and

Dafydd and explain whether you agree with Tom. [5]

e [ | i
0] | | ST I 52 N 5
o | ! | NN 30N .
s =t s ; ¥
> S
2 4001— s . e e
300 e , - ==
200 i =
4]
S | b SR [ i [ A )
100
0 "O_ﬁ" - - - =
'05 8 ? >R o 5)5 6o Time (s)

Examiner
only

14

09
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Sticky Note

The scale is suitable - 1 mark. 



Sticky Note

The points for Tom and Dafydd have all been plotted correctly and the lines joining them are fine. Marks 2, 3 and 4 are given. 



Sticky Note

The conclusion is confused. What does behind mean here? How do you work out speed from a distance time graph? How can you tell from a distance time graph which section is fastest? 










3 (c) Two athletes, Dafydd and Tom, compete in a 400m training race and their finish times
are identical. Their times to travel certain distances within the race are measured and
are shown in the table below.

Distance (m) 0 50 100 150 200 300 400

Tom’s time (s) 0 7.65 13.65 | 20.48 | 27.30 | 41.93 | 56.55

Dafydd’s time (s) 0 6.10 11.40 | 18.40 | 25.40 | 40.95 | 56.55

(i) Dafydd thought his fastest speed was for the last 100 m of the race. Explain
whether you agree. (3]

08
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Examiner
|
(ii)  Since they finished the race in the same time, Tom thought their maximum speed o
must have been the same. Plot graphs of distance against time for Tom and
Dafydd and explain whether you agree with Tom. [5]
E
[0
o
c
8
(2]
= 400
300
200
100
0
0
Time (s)
14

09
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JExamint
. Three images have been combined below to show colliding galaxy clusters 5 billion light years "
from Earth. The background is a Hubble Space Telescope image taken using visible light;
the blue area is an X-ray image from the Chandra Space Observatory, and the red area is an

image from a radio telescope.

(a) (i) Compare the use of Earth-based and space-based telescopes to produce images
of objects in space. 2]

Spacebosed Yeescopes are hekker becousse ey
Qive . yov o Ceaser nd tore dekailed Image,
whereaS. Corth-bosed Felescopes give. a simgle Wnage

(i) Explain how the visible light received by the Hubble Space Telescope provides

evidence for the origin of the Universe. [3]
The Visibe gt provides exidence. of & the
big Yong teorg , (MBR which meons Cosmec

?

CTowoNe bocke TDU% radiakion  becose \'lS\b\e
\\%\\L 5.0 “3?@ of  voduQleton .

14
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15

(b) ()

(i)

(iii)

State how long it takes radio waves to travel from the colliding galaxy clusters to
reach the Earth. [1]

time = .. bl\\\gﬁ\\%N%QQ(S ............... :

X-rays have a higher frequency than radio waves. Tick (V) the box next to the
correct statement below. [1]

X-rays take less time to travel the same distance as radio waves. \/

X-rays take the same time to travel the same distance as radio waves.

X-rays take more time to travel the same distance as radio waves.

The X-rays detected by the Chandra Observatory have a frequency range of
3 x 10" Hz to 3 x 10'® Hz. They travel through space at a speed of 3 x 10% m/s.

Use the equation
wave speed = frequency x wavelength

to calculate the maximum wavelength of these X-rays. [3]

Wove Speed ~ Frequency
34\ = 3x\0"?

25

maximum wavelength = A0 m

END OF PAPER
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6. Three images have been combined below to show colliding galaxy clusters 5 billion light years
from Earth. The background is a Hubble Space Telescope image taken using visible light;
the blue area is an X-ray image from the Chandra Space Observatory, and the red area is an
image from a radio telescope.

(a) (i) Compare the use of Earth-based and space-based telescopes to produce images
of objects in space. [2]

Eacd\n-\oodeel kiexxcees oce. Qe el 4 Moy, ke
d@mpk@w\b«:ﬁ(‘/\m:,mdbaﬂ Spade. Aoude)

(i) Explain how the visible light received by the Hubble Space Telescope provides
evidence for the origin of the Universe. [3]

T2 D00ws. s thak Ke reek area s cun. WWage
fromn o oMo Yeaccpe . e meens Hoak .
W He vaeko. K,c,:_,boqe.& P\UC_uA W UP

(ALCCJ(\ ..... See. CMBR o He onvese. [

W%J Q. vereh O aied
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(i)

(iii)

State how long it takes radio waves to travel from the colliding galaxy clusters to
reach the Earth. (11

time = S._illon I@M—ag;g

X-rays have a higher frequency than radio waves. Tick (/) the box next to the
correct statement below. [1]

/.

X-rays take less time to travel the same distance as radio waves. ./

X-rays take the same time to travel the same distance as radio waves.

X-rays take more time to travel the same distance as radio waves.

The X-rays detected by the Chandra Observatory have a frequengy range of
3 x 10" Hz to 3 x 10'® Hz. They travel through space at a speed of 3 x 10% m/s.

Use the equation

wave speed = frequency x wavelength

to calculate the maximum wavelength of these X-rays. [3]
é
i 30\4,&&(\8*3”\ :’w 3X10
?ﬂrtq/w\c\\) 35X \Om -
=

2 ARBID

1 z?
maximum wavelength = \ X MO . m

END OF PAPER
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Examin
I
Three images have been combined below to show colliding galaxy clusters 5 billion light years =
from Earth. The background is a Hubble Space Telescope image taken using visible light;

the blue area is an X-ray image from the Chandra Space Observatory, and the red area is an '
image from a radio telescope.

6.

(@) () Compare the use of Earth-based and space-based telescopes to produce images
of objects in space.

’ﬂ'\e Space é((SQO‘ ée/é’S(oPes (an/USC é[- _____

eMisson  Seectra bo under Séamj whj&jpes
Colours are. glle"f

(i) Explain how the visible light received by the Hubble Space Telescope prov:des
evidence for the origin of the ;]werse

| ﬂ Prolides ev ance 5 %hOW;nj ng
BleckroMagnel.c Spectrum, éo Shou how ‘
,,,,, HWUM@" s bieng red shitted, |

Theor , bamdron fays bieng
Sf]r g j S— j .
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(b) (i)

(i)

(iif)

State how long it takes radlo waves to travel from the collldujxf[alaxy clusters to

reach the Earth. (1]
\jga r

time=_..

X-rays have a higher frequency than radio waves. Tick (/) the box next to the
correct statement below. [1]

X-rays take less time to travel the same distance as radio waves. %%i#

X-rays take the same time to travel the same distance as radio waves. \/

X-rays take more time to travel the same distance as radio waves.

The X-rays detected by the Chandra Observatory have a frequency range of
3 x 10"® Hz to 3 x 10"® Hz. They travel through space at a speed of 3 x 10® m/s.

Use the equation
wave speed = frequency x wavelength

to calculate the maximum wavelength of these X-rays. W 5 [3]

walespee l P
C
\Wave lerﬁé\t\ Frea/uengj

3yi0°®

Wove lengh ===

wq

Examiner
only

maximum wavelength = \){ IO m ——

END OF PAPER
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
(@) 0] Earth based are cheaper /some wavelengths do not penetrate
atmosphere / can use a larger telescope on Earth (1)
Space based clearer / detects more regions of em 5 5
spectrum (1)
Accept converse
(i) (the absorption spectra/light) is red shifted (1)
Wavelengths have increased / as Universe expanded (1)
following the Big Bang (1) 3 3
Not CMBR
(b) (1) 5 billion years 1 1
(i) Tick in 2" box
X-rays take the same time to travel the same distance as radio 1 1
waves.
(iii) 3 x 108 = 3 x 106 (1) x wavelength (1) (use of correct
frequency)
wavelength = 3 x 108/3 x 106 (1)
=1x10%m (1)
3 3 3
Ans of 1 x 101! (2)
9 x 10%* (1)
Correct manipulation of the written equation (1)
Question 6 total 5 5 10 3
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JExamint
. Three images have been combined below to show colliding galaxy clusters 5 billion light years "
from Earth. The background is a Hubble Space Telescope image taken using visible light;
the blue area is an X-ray image from the Chandra Space Observatory, and the red area is an

image from a radio telescope.

(a) (i) Compare the use of Earth-based and space-based telescopes to produce images
of objects in space. 2]

Spacebosed Yeescopes are hekker becousse ey
Qive gou . Ceoser and tore dekasled image, et
whereaS. Corth-bosed Felescopes give. a simgle Wnage

(i) Explain how the visible light received by the Hubble Space Telescope provides

evidence for the origin of the Universe. [3]
The Wisibe hghn provides enidence of Gthe |
big Yong teorg , (MBR which means Cosmee -7

?

CTowoNe bocke TDU% radiakion  becose \'lS\b\e
\\%\\L 5.0 “3?@ of  voduQleton .
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Sticky Note

The answer refers to quality of image in both parts of the sentence. This earns 1 mark. Can you think of a disadvantage of space-based telescopes? 



Sticky Note

CMBR is not visible light. Microwaves cannot be seen by eye. However the answer refers to the Big Bang so gets 1 mark. 
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(b) ()

(i)

(iii)

State how long it takes radio waves to travel from the colliding galaxy clusters to
reach the Earth. [1]

X-rays have a higher frequency than radio waves. Tick (V) the box next to the
correct statement below. [1]

X-rays take less time to travel the same distance as radio waves. \/

X-rays take the same time to travel the same distance as radio waves.

X-rays take more time to travel the same distance as radio waves.

The X-rays detected by the Chandra Observatory have a frequency range of
3 x 10" Hz to 3 x 10'® Hz. They travel through space at a speed of 3 x 10% m/s.

Use the equation
wave speed = frequency x wavelength

to calculate the maximum wavelength of these X-rays. [3]

Wove Speed ~ Frequency
34\ = 3x\0"?

1 mark

25

maximum wavelength = A0 m

END OF PAPER
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Sticky Note

This is incorrect. 5 billion light years is a distance. If the word 'light' is removed then 5 billion years is a time. 



Sticky Note

All em waves travel at the same speed through space. Which box should have been ticked?



Sticky Note

This is not a frequency stated in the question. The mean of the indices 16 + 19 has been found. This does not get a mark. However, the equation has been manipulated correctly so 1 mark is earned. To give maximum wavelength, which frequency should have been used?










14

Examin
I
6. Three images have been combined below to show colliding galaxy clusters 5 billion light years e
from Earth. The background is a Hubble Space Telescope image taken using visible light;
the blue area is an X-ray image from the Chandra Space Observatory, and the red area is an
image from a radio telescope.
|
6ai: 2
6aii: 0

(a) (i) Compare the use of Earth-based and space-based telescopes to produce images
of objects in space. [2]

Eac\n- bowﬁwamﬂu%md@m@m ........
chSrupkeed. b«:) Choods_ened Jocel £ Spade. Aoude)

Con Sea- unifivng. Clomly oudl. L gt . o0

(i) Explain how the visible light received by the Hubble Space Telescope provides
evidence for the origin of the Universe. [3]

T2 D00ws. s thak Ke reek area s cun. WWage
fromn o oMo Yeaccpe . e meens Hoak .
W He vaeko. K,c,:_,boqe.& P\UC_uA W UP

(ALCCJ(\ ..... See. CMBR o He onvese. [
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Sticky Note

Two valid points have been made for 2 marks. 



Highlight



Highlight



Sticky Note

CMBR is not visible light. Microwaves cannot be seen by eye. 
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(b) (i) State how long it takes radio waves to travel from the colliding galaxy clusters to o
‘ reach the Earth. 1]

time = S._illon I@M—ag;g

(i) X-rays have a higher frequency than radio waves. Tick (/) the box next to the
correct statement below. [1]

/.

X-rays take less time to travel the same distance as radio waves. ./

X-rays take the same time to travel the same distance as radio waves.

X-rays take more time to travel the same distance as radio waves.

(ii)  The X-rays detected by the Chandra Observatory have a frequengy range of
3 x 10" Hz to 3 x 10'® Hz. They travel through space at a speed of 3 x 10% m/s.
6bi: 0
Use the equation 6bii: 0
wave speed = frequency x wavelength 6biii: 1

to calculate the maximum wavelength of these X-rays. [3]

wondangh = waeskezdh - B10°
'%';-cq/w\c\j 3 x 0™ 1

-

2 ARBID

1 z?
maximum wavelength = .\ X O m

10
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15

© WJEC CBAC Lid (3445U80-1) Turn over.



Sticky Note

This is incorrect. 5 billion light years is a distance. If the word 'light' is removed then 5 billion years is a time. 



Sticky Note

All em waves travel at the same speed through space. Which box should have been ticked?



Sticky Note

The incorrect frequency has been selected. However, substitution and manipulation are correct so 1 mark has been given. 



Sticky Note

The division of the indices is incorrect. The power of 10 should not be 27. What should it be? 
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6. Three images have been combined below to show colliding galaxy clusters 5 billion light years =

from Earth. The background is a Hubble Space Telescope image taken using visible light;

the blue area is an X-ray image from the Chandra Space Observatory, and the red area is an '
image from a radio telescope.

(@) () Compare the use of Earth-based and space-based telescopes to produce images
of objects in space.

’ﬂ'\e Space é((SQO‘ ée/é’S(oPes (an/USC é[- _____

eMisson  Seectra bo under Séamj whj&jpes
Colours are. glle"f

(i) Explain how the visible light received by the Hubble Space Telescope prov:des
evidence for the origin of the ;]werse
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Sticky Note

Both telescopes can do this. Can you think of any advanatge/disadvantage of either telescope?



Sticky Note

Red shift and Big Bang have been referred to. The explanation could have been better but both marks are earned. 
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T 1Examiner
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(b) (i) State how long it takes radlo waves to travel from the collldujxf[alaxy clusters to i

reach the Earth. [
\jga r

time=_..

(i) X-rays have a higher frequency than radio waves. Tick (/) the box next to the
correct statement below. [1]

X-rays take less time to travel the same distance as radio waves. %%i#

X-rays tdke the same time to travel the same distance as radio waves. \/

X-rays take more time to travel the same distance as radio waves.

(iii) The X-rays detected by the Chandra Observatory have a frequency range of
3 x 10"® Hz to 3 x 10"® Hz. They travel through space at a speed of 3 x 10® m/s.

6bi: 0
Use the equation 6biic 1
wave speed = frequency x wavelength 6biii: 3

to calculate the maximum wavelength of these X-rays. W 5 [3]

walespee l P
C
\Wave lerﬁé\t\ Frea/uengj

Wave len\cjkk - 3xl0”

wq

maximum wavelength = \){ IO m ——

END OF PAPER
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Sticky Note

This is incorrect. A light year is a distance. 5 billion light years is a distance. If the word 'light' is removed then 5 billion years is a time. 



Sticky Note

All em waves travel at the same speed through space. Correct box has been ticked. 



Sticky Note

The equation has been manipulated correctly. The value of frequency has not been substituted into the equation but we know the correct value is chosen from the final answer. It is a benefit of doubt that the minus in -8 has not been crossed out. Full marks given. 
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6. Three images have been combined below to show colliding galaxy clusters 5 billion light years o

from Earth. The background is a Hubble Space Telescope image taken using visible light;
the blue area is an X-ray image from the Chandra Space Observatory, and the red area is an
image from a radio telescope.

(@ (i) Compare the use of Earth-based and space-based telescopes to produce images
of objects in space. 2]

(i) Explain how the visible light received by the Hubble Space Telescope provides
evidence for the origin of the Universe. [3]
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(b)

(i)

(ii)

(iii)

State how long it takes radio waves to travel from the colliding galaxy clusters to
reach the Earth. [1]

X-rays have a higher frequency than radio waves. Tick (/) the box next to the
correct statement below. [1]

X-rays take less time to travel the same distance as radio waves.

X-rays take the same time to travel the same distance as radio waves.

X-rays take more time to travel the same distance as radio waves.

The X-rays detected by the Chandra Observatory have a frequency range of
3 x 10'® Hz to 3 x 10"® Hz. They travel through space at a speed of 3 x 108 m/s.

Use the equation
wave speed = frequency X wavelength

to calculate the maximum wavelength of these X-rays. [3]

maximum wavelength = ... m

END OF PAPER
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The Red Admiral butterfly

Red Admiral is the common name for one species of butterfly that visits the UK.

It has the scientific name Vanessa atalanta. Its classification is shown in Table 1.

Table 1: Scientific classification of the Red Admiral

Scientific classification
Kingdom: Animalia
Phylum: Arthropoda
Class: Insecta
Order: Lepidoptera
Family: Nymphalidae
Genus: Vanessa
Species: atalanta
Scientific name: Vanessa atalanta

Adult Red Admirals may be seen in the UK throughout the year. There is a seasonal increase in
number in May and June as more travel from southern Europe. The Red Admirals breed and give
rise to the next generation of adults which peak between mid-August and early October. They
breed once a year. In autumn the offspring travel southwards.

© WJEC CBAC Ltd. (3445U20-1A)
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The variation in the adult population at Oxwich Bay is shown in Figure 1 below.

The solid line gives the mean count from 1976 to 2019, and the dashed line gives the mean count

for 2019.

Figure 1

Mean count

-

—/

Apr May Jun Jul Aug Sep Oct

Month

Food webs

Table 2 shows the feeding relationships in a typical woodland habitat.

Table 2
Food source Eaten by
berries greenfly, butterfly, titmouse, grasshopper
plantain grasshopper, mouse, rabbit
greenfly ladybird
butterfly frog
grasshopper frog
titmouse snake, buzzard, fox
mouse buzzard, fox
rabbit buzzard, fox
ladybird dragonfly, titmouse
dragonfly frog
frog snake
snake buzzard

Food chains and a food web can be drawn using this information. The food web shows how each

living thing is linked to the others.

The living things are also grouped into trophic levels.

In the simplest scheme, the first trophic level is usually plants, the second trophic level is usually
herbivores, and subsequent levels are carnivores. In a food web some organisms can appear in

more than one trophic level.
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Ecological pyramids

These are pyramid-shaped diagrams representing the numbers of organisms, energy levels, and

biomass of an ecosystem. Values are usually high for the lowest trophic level and low for the
highest trophic level.

Figure 2 shows different types of ecological pyramids from various habitats throughout the world.

Figure 2: Ecological pyramids

1 [2
90000 [ 120000 ]
Numbers HEp 200000 [ 150000 |
(Individuals/0.1 ha) | 1500000 | [200]
Grassland (summer) Temperate forest (summer)
4 IJ_(|).O1 12
Biomass 11 1 132
2
(9/m?) % 500 703
Wisconsin Lake Georgia old Eniwetok coral
field reef
21
383
Energy
(kJlm2lyr) 3368
20810

Silver Springs, Florida

The efficiency of transferring energy between trophic levels can be calculated using the equation

useful energy at a trophic level
available energy at previous trophic level

% efficiency = x 100
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