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SCIENCE B: UNIT 1 | | UNIT 1 HIGHER (02)

All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 23 3 0.9 6 49.3 100

9 23 3.9 1.5 10 39.1 100

SCIENCE B: UNIT 1 | | UNIT 1 HIGHER (02)

Question
R N W b U1 O N 0 O

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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5.

SECTION B
Answer all questions in the spaces provided.
The table shows what happens to the energy taken in each day by organisms in a food chain.
Energy (MJ) per day
Organism As waste Relrzzi?gt?;:mg Used for growth
plant 18 12 8
caterpillar 14 22 4
bird Y. 26 4
(@ () Calculate the total energy taken in by the plant each day. 1]
g+ V243
Energy taken in = L8 MJ
(i) The bird releases 60% of its energy during respiration and for growth.
Calculate how much energy is released in waste. [2]
% = K \NOO
26 +4 = ’SQ/ oo =0.%
O . g X Lf"O = 1 Energy in waste = \?— ................. MJ

(i) Explain why the amount of energy released during respiration changes as you
move higher in the food chain shown in the table.

[3]

T NCeaSeS... obue ...... 0. £he... amcru,ni ........ Ao

mgg ........ tng..orgauu
The. sl of G
0 doentng QMOUANE. . respua o o reloosed

(b) Crops can be sprayed with a pesticide which kills large numbers of caterpillars.
Explain the effect of spraying crops on the other living things in this food chain. [3]

4 P e e O/l ......................
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5.

Answer all questions in the spaces provided.

SECTION B

The table shows what happens to the energy taken in each day by organisms in a food chain.

Energy (MJ) per day
Organism As waste ReLtaez:sp(iar(iatcilotxr:ing Used for growth
plant 18 | 12 8
caterpillar 14 22 4
S 2.10 26 4
(a) (i) Calculate the total energy taken in by the plant each day. 1]
Energy taken in = ... 58 ............ MJ

(i) The bird releases 60% of its energy during respiration and for growth.
Calculate how much energy is released in waste.

(i)

[2]

Energy in waste = ... Z_Q ................ MJ

move higher in the food chain shown in the table.

Explain why the amount of energy released during respiration changes as you

[3]

MQh@hQ(op+heFmdcnumr\%m&mﬁ\om, ...............
w%myoscﬂ\Q,mm%puammmﬁcd ...............
Mouem@hunmshffbod%esmm ..............................

..... ends &9

(b) Crops can be sprayed with a pesticide which kills large numbers of caterpillars.
Explain the effect of spraying crops on the other living things in this food chain. [3]
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5.

SECTION B
Answer all questions in the spaces provided.

The table shows what happens to the energy taken in each day by organisms in a food chain.

Energy (MJ) per day
Organism As waste Rei%zs‘;?gtcijgging Used for growth
plant 18 12 8
caterpillar 14 22 4
blrd ......................... 26 - 4
(a) (i) Calculate the total energy taken in by the plant each day. 1]
Energy taken in = ... 3 <5 .......... MJ

(i)  The bird releases 60% of its energy during respiration and for growth.
Calculate how much energy is released in waste. [2]

Sttt 30-6o% 16%=3

lpoYe = 2
Energy in waste = ... 2. MJ

(i) Explain why the amount of energy released during respiration changes as you
move higher in the food chain shown in the table. [3]

Thae amcuosic - en rekeose N c&x:.xrcn
...................................................................................................................................... R

................................................. Mcreeses. s onaneds an Be

..... QAL CYMESS TR Mow&@/\ﬁfﬁa%c

(b) Crops can be sprayed with a pesticide which kills large numbers of caterpillars.
Explain the effect of spraying crops on the other living things in this food chain. [3]
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Section B

Question

Marking point

Marks

5.(a) (i)
(i)
(iii)

(b)

38 (MJ)

Method (1) e.g. 60% = 30 so 40% is 2/3 Answer = 20 (1)

Producer doesn’t move (1)

but the consumers do need to move (1)

secondary consumer needs more energy (in movement because it
needs) to catch prey (1)

The third point can be awarded for coherently and correctly linking the
points

Less food for birds (that feed on caterpillars) (1)

so their numbers drop / search for other food (1)

birds will eat less (seed from) plants so these increase (1)

The third point can be awarded for coherently and correctly linking the
points

© WJEC CBAC Ltd.











SECTION B
Answer all questions in the spaces provided.

5. The table shows what happens to the energy taken in each day by organisms in a food chain.

Energy (MJ) per day
Organism As waste Relrzzi?gt?;:mg Used for growth
plant 18 12 8
caterpillar 14 22 4
bird Y. 26 4
(@ () Calculate the total energy taken in by the plant each day. 1]

'Q + V243 ®)

Energy taken in = L8 MJ

(i) The bird releases 60% of its energy during respiration and for growth.
Calculate how much energy is released in waste. [2]

% = AK\NCO
S0 00 203 =)

O . g X Lf"O = 1 Energy in waste—..\..z: ................. MJ
(i) Explain why the amount of energy released during respiration changes as you
move higher in the food chain shown in the table. [3]

T NCeaSeS... obue ...... 0. £he... amcru,ni ........ Ao

(b) Crops can be sprayed with a pesticide which kills Iarge numbers of caterpillars.
Explain the effect of spraying crops on the other living things in this food chain. [3]

fect 0N 4ho /b ol
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Sticky Note

Correct data and addition shown.



Sticky Note

The mistake is to divide 30 by 100 instead of 60. 



Sticky Note

There is no explanation why the energy release increases. There is no recognition of the increased motion of each living thing. 



Sticky Note

One mark is awarded for referring to less food for predators. This wasn't developed further however. 










5.

SECTION B

Answer all questions in the spaces provided.

The table shows what happens to the energy taken in each day by organisms in a food chain.

Energy (MJ) per day

Organism Released during
As waste re spiration Used for growth

plant 18 12 8

caterpillar 14 22 4

bird 2 10 26 4
(a) (i) Calculate the total energy taken in by the plant each day. 1]
Energy taken in = ... 58 ............ MJ

(i) The bird releases 60% of its energy during respiration and for growth.

Calculate how much energy is released in waste. [2]
Energy in waste = ... Z_Q ................ MJ
(iiy Explain why the amount of energy released during respiration changes as you

move higher in the food chain shown in the table. [3]

MQh@hQ(op+heFmdcnumr\%m&mﬁ\om, ...............
w%myoscﬂ\Q,mm%puammmﬁcd ...............
Mouem@hunmshffbod%esmm ..............................

..... YA -

(b) Crops can be sprayed with a pesticide which kills large numbers of caterpillars.
Explain the effect of spraying crops on the other living things in this food chain. [3]
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Sticky Note

Correct answer. 



Sticky Note

Correct calculation to earn both marks. However no workings shown. 



Sticky Note

There are two credit worthy statements here. The fact that there is more movement and this is linked with hunting for prey. The missing piece of information is that producers don't move. 



Sticky Note

This infers there is less food for the birds so earns a mark. 










5.

SECTION B
Answer all questions in the spaces provided.

The table shows what happens to the energy taken in each day by organisms in a food chain.

Energy (MJ) per day
Organism As waste Rei%zs‘;?gtcijgging Used for growth

plant 18 12 8

caterpillar 14 22 4

blrd ......................... 26 - 4
(a) (i) Calculate the total energy taken in by the plant each day. 1]

(=)

Energy taken in = ... 3 <5 .......... MJ

(i)  The bird releases 60% of its energy during respiration and for growth.
Calculate how much energy is released in waste. [2]

1 36 = 600 m%ﬁSE

lpoYe = 2

Energy in waste = ... 2. MJ

(i) Explain why the amount of energy released during respiration changes as you

move higher in the food chain shown in the table. [3]
Thae amcuosic - en rekeose AN ci‘U:.ern

..................................................................................................................................... R

(b) Crops can be sprayed with a pesticide which kills large numbers of caterpillars.
Explain the effect of spraying crops on the other living things in this food chain. [3]
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Sticky Note

Correct answer.



Sticky Note

Reasoning shown and correct answer arrived at. 



Sticky Note

Credit is earned for recognising energy is required for catching prey. 



Sticky Note

The answer recognises there is a decrease in food for birds and this is linked to a decrease in bird numbers. This earns two marks. However there is no reference to the effect on the plants. 










5.

SECTION B

Answer all questions in the spaces provided.

The table shows what happens to the energy taken in each day by organisms in a food chain.

Energy (MJ) per day
Organism Released during
As waste respiration Used for growth

plant 18 12 8

caterpillar 14 22 4

bird 26 4
(a) (i) Calculate the total energy taken in by the plant each day. 1]
Energy takenin = ... MJ

(i)  The bird releases 60% of its energy during respiration and for growth.

Calculate how much energy is released in waste. 2]
Energy inwaste = ... MJ
(i) Explain why the amount of energy released during respiration changes as you

move higher in the food chain shown in the table. [3]

(b) Crops can be sprayed with a pesticide which kills large numbers of caterpillars.
Explain the effect of spraying crops on the other living things in this food chain. [3]
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Examiner
omeowners who generate electricity from solar poWer get paid for energy they produce under only
a scheme called ‘Feed-in Tariff’. ,
They are paid for the energy they produce and use themselves. They are also paid for any
electricity they produce and put into the grid. They will also see their energy bills fall slightly. The
initial cost of installing solar panels is £7 800.
The total return for a typical 2.4 kW household installation:
» £1100 a year from the Generation Tariff;
» £80 a year from the Export Tariff;
» £120 a year reduction of current electricity bills.
(a) Explain how the use of solar panels will impact on CO, emissions. [2]
SDd\Ou” ..... - anals...arg...ofenenable . ener
el fﬁMC&, LAy ewus.)mns as. b Oi’\\ﬂ
NRoAS..S u\r\)\\o\\/\t .........
ot A ve QSS
(b) Use the information above to calculate the payback time of the cost of installing the solar
anels. 2
panels. 17,500 2
100 7,6@}'
50O 300 Sﬂ*’“‘rﬂs
120 / Payback time = ........ é} ................ years
1300 _ retorn 194/’
Heas,

(c) (i) Calculate how long it would take for a 2.4kW installation of solar panels pro\ iding
maximum power to produce enough electricity to save the homeowner{£120 Use
the equatlons

A [uzlts used/ power (kW) x me (h)\
O,2&0st = umts used x cos e unit™0.34%
s Jopu'sP M,

One unit of electr|0|ty costs 15p.
TiMe = e,
(i)  The power output from an installation of solar panels is only 1.2kW. State how long
this installation will take to save £120. 1]

S yearns .
(i)  Explain why the power output from an installation of solar panels may be less than
2.4kW during daylight hours. [2]
SJ\CJQCM’\Q/\S ........ Hor\LOr\&muo&lx\‘k N
................................ ‘rpudtsmw ”
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7.

Homeowners who generate electricity from solar power get paid for energy they produce under
a scheme called ‘Feed-in Tariff’, '

They are paid for the energy they produce and use themselves. They are also paid for any

electricity they produce and put into the grid. They will also see their energy bills fall slightly. The
initial cost of installing solar panels is £7 800. ;

The total return for a typical 2.4 kW household installation:
* £1100 a year from the Generation Tariff;
* £80 a year from the Export Tariff;
« £120 a year reduction of current electricity bills.

[2]

(@) Explain how the use of solar panels will impact on CO, emissions.

3
i

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

(b) Use the information above to calculate the payback time of the cost of installing the solar
panels. [2]

HIOI W0 1440 #1300 pit gect Aty

D gy b vt
J/Z%[jffw 1300 / Payback time = ... 7 s years

(c) (i) Calculate how long it would take for a 2.4kW installation of solar panels providing
maximum power to produce enough electricity to save the homeowner £120. Use
the equations: ' [3]

uﬁ%ed = power (kW) x time (h) y’UO (j%’,ér\//: AL/ )‘(/L )
cost = units used x cost per unit A/ B :,QQ

One unit of electricity costs 15p.
100 =y v0./8 o
X= 10;%’ - 509 ,y//]ﬁ Time = 53'))“5;(

(i)  The power output from an installation of solar panels is only 1.2kW. State how long

this installation will take to save £120. /50/01 (T = 149, [1]
......... boo b haw. g00=1.2x |k L ]

&

(iii)  Explain why the power output from an installation of solar panels may be less than
2.4 kW during daylight hours.

Ve

(A Y U L)
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Homeowners who generate electricity from solar power get paid for energy they produce under
a scheme called ‘Feed-in Tariff’.

They

electricity they produce and put into the grid. They will also see their energy bills fall slightly. The

initial

The total return for a typical 2.4 kW household installation-

(@)

(6)

(c)

are paid for the energy they produce and use themselves. They are also paid for any

cost of installing solar panels is £7 800.

* £1100 a year from the Generation Tariff:
 £80 a year from the Export Tariff;
* £120 a year reduction of current electricity bills.

Explain how the use of solar panels will impact on CO, emissions. [2]

Use the information above to calculate the payback time of the cost of installing the solar
panels. [2]

oo fOF120 = | 30C
&0 - 12co b

Payback time = (i) ................ years

(i) Calculate how long it would take for a 2.4 kW installation of solar panels providing
maximum power to produce enough electricity to save the homeowner £120. Use
the equations: [3]

units used = power (kW) x time (h)
cost = units used x cost per unit

One unit of electricity costs 15p.

11578l o

2L oA
\Z-O /\b -
Time = 1}535%
(i) The power output from an installation of solar panels is only 1.2kW. State how long
this installation will take to save £120. i i@,\f}:& 1]

157@6 ........................... 15

(i) Explain why the power output from an installation of solar panels may be less than
2.4KkW during daylight hours. [2]

Examine;

only

10
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Section B

7.(3)
(b)
(ORN0)
(ii)
(i)

There will be a reduction in CO, emissions (1) since less coal/gas/oil
will be needed to be burnt producing electricity (1)

The second point can be awarded for coherently and correctly linking
the points

Annual return = £1300 (1) payback time = 7800/1300 = 6 years (1)

Two points can be awarded for coherently and correctly linking the
points

Conversion of £120 to 12000p or 15p to £0.15 (1)
Units used = £120/0.15 = 800 (1)

Time = 800/2.4 (1)

Answer = 333(.33) gains full credit.

Take twice as long as c(i) / 2 x 800/2.4
Allow ECF

The amount of (solar) radiation/energy reaching the panel may be less

(1)

due to cloudy weather/facing wrong way (1)

© WJEC CBAC Ltd.











omeowners who generate electricity from solar power get paid for energy they produce under
a scheme called ‘Feed-in Tariff’. ,

They are paid for the energy they produce and use themselves. They are also paid for any
electricity they produce and put into the grid. They will also see their energy bills fall slightly. The
initial cost of installing solar panels is £7 800.

The total return for a typical 2.4 kW household installation:
» £1100 a year from the Generation Tariff;
» £80 a year from the Export Tariff;
» £120 a year reduction of current electricity bills. @

(a) Explain how the use of solar panels will impact on CO, emissions. [2]

NROAS....S u\r\)\\o\\/\t .........
ava\y %\\)a QSS

(b) Use the information above to calculate the payback time of the cost of installing the solar

panels. 4_);17}3 O O [2]
[O O 7/’@’
§ O ; Soengs
120 (1,320 Payback time = .| é} ................ years
. _ retorn ’DM
1300 Hear,

(c) (i) Calculate how long it would take for a 2.4kW installation of solar panels pro\ iding
maximum power to produce enough electricity to save the homeowner{£120 Use
the equatlons

A [uzlts used/ power (kW) x me (h)\ /
O,2&0st = umts used x cos e unit™0.34%
s JoTpu's? R

One unit of electr|0|ty costs 15p.

=l

(i)  The power output from an installation of solar panels is only 1.2kW. State how long
this installation will take to save £120. -]

© WJEC CBAC Ltd. (4781-02)
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Sticky Note

The reduction in emissions is recognised but there is no second statement as to why this reduction occurs. 



Sticky Note

All workings shown and a correct answer. 



Sticky Note

There is some confused thinking here. Notice the values being substituted in the two triangles. 



Sticky Note

An incorrect value. 



Sticky Note

This does not address the question asked. 










7.

Homeowners who generate electricity from solar power get paid for energy they produce under
a scheme called ‘Feed-in Tariff’, '

They are paid for the energy they produce and use themselves. They are also paid for any

electricity they produce and put into the grid. They will also see their energy bills fall slightly. The
initial cost of installing solar panels is £7 800. ;

The total return for a typical 2.4 kW household installation:
* £1100 a year from the Generation Tariff;
* £80 a year from the Export Tariff;
« £120 a year reduction of current electricity bills.

[2]

(@) Explain how the use of solar panels will impact on CO, emissions.

3
i

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

(b) Use the information above to calculate the payback time of the cost of installing the solar
panels. [2]

HIOI W0 1440 #1300 pit gect Aty

WL gy b v =
J/Z%[jffw 1300 / Payback time = ... 7 s years

(c) (i) Calculate how long it would take for a 2.4kW installation of solar panels providing
maximum power to produce enough electricity to save the homeowner £120. Use
the equations: ' [3]

uﬁ%ed = power (kW) x time (h) y’UO (j%’,ér\//: AL/ )‘(/L )
cost = units used x cost per unit A/ B :,QQ

One unit of electricity costs 15p.
=4y 05 =
130 =y vO./15 -
X - 10‘2%’ ol 509 ,y//]ﬁ Time = 53'))“5;(

(i)  The power output from an installation of solar panels is only 1.2kW. State how long

this installation will take to save £120. /50/01 (T = &‘? [1]

......... bo0h havy. g00=10x b -

(iii)  Explain why the power output from an installation of solar panels may be less than
2.4 kW during daylight hours.

Ve

A G U L), gt e,
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Sticky Note

The reduction in emissions is recognised and it is linked to less production from other power stations. However this is too vague to earn the second mark. References to burning of less fossil fuels are required.  



Sticky Note

All workings shown and a correct answer.



Sticky Note

The workings are clearly shown and the correct answer is arrived at. Full marks gained. 



Sticky Note

Correct answer given. 



Sticky Note

The statement about less sunlight earns a mark. A linked statement is required to earn the second mark. For example, a reference to more cloud cover would suffice. 










Homeowners who generate electricity from solar power get paid for energy they produce under
a scheme called ‘Feed-in Tariff’.

They

electricity they produce and put into the grid. They will also see their energy bills fall slightly. The

initial

The total return for a typical 2.4 kW household installation-

(@)

(6)

(c)

are paid for the energy they produce and use themselves. They are also paid for any

cost of installing solar panels is £7 800.

* £1100 a year from the Generation Tariff:
 £80 a year from the Export Tariff;
* £120 a year reduction of current electricity bills.

Explain how the use of solar panels will impact on CO, emissions. [2]

Use the information above to calculate the payback time of cost of installing the solar
panels. [2]

oo+ fOF120 = | 300
&0 - 12co b .

Payback time = (i) ................ years

(i) Calculate how long it would take for a 2.4 kW installation of solar panels providing
maximum power to produce enough electricity to save the homeowner £120. Use
the equations: [3]

units used = power (kW) x time (h)
cost = units used x cost per unit

One unit of electricity costs 15p.

2L oA
\Z-O /\b -
Time = 1}535%
(i) The power output from an installation of solar panels is only 1.2kW. State how long
this installation will take to save £120. i i@,\f}:& 1]

157@6 ........................... 15

(i)  Explain why the power output fr@an installation of solar panels may be less than
2.4KkW during daylight hours. [2]

Examine;

only

10
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Sticky Note

This response didn't apply in the context of the question. 



Sticky Note

Workings shown and a correct calculation. 



Sticky Note

Muddled use of data. A power is divided by a cost per unit. 



Sticky Note

This is double the answer in i. above so earns credit as an ecf. 



Sticky Note

The answer is very vague and doesn't answer the question. 










Homeowners who generate electricity from solar power get paid for energy they produce under
a scheme called ‘Feed-in Tariff’.

They are paid for the energy they produce and use themselves. They are also paid for any
electricity they produce and put into the grid. They will also see their energy bills fall slightly. The
initial cost of installing solar panels is £7 800.

The total return for a typical 2.4 kW household installation:
* £1100 a year from the Generation Tariff;
e £80 a year from the Export Tariff;
* £120 a year reduction of current electricity bills.

(@) Explain how the use of solar panels will impact on CO, emissions. 2]

(b) Use the information above to calculate the payback time of the cost of installing the solar
panels. (2]

Payback time = ... years

(c) (i) Calculate how long it would take for a 2.4 kW installation of solar panels providing
maximum power to produce enough electricity to save the homeowner £120. Use
the equations: [3]

units used = power (kW) x time (h)
cost = units used x cost per unit

One unit of electricity costs 15p.

(i)  The power output from an installation of solar panels is only 1.2kW. State how long
this installation will take to save £120. [1]

(i)  Explain why the power output from an installation of solar panels may be less than
2.4kW during daylight hours. [2]

© WJEC CBAC Ltd. (4781-02)
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8. The wavelength of the infra-red (I-R) radiation from the Sun ranges from 2 x 107 to 4 x 106 m.
I-R radiation travels through space at a speed of 3 x 108 m/s.

(a) Calculate the highest frequency of I-R radiation that arrives at Earth, using the equation:

[4]
€
3% 10 wavespeed = frequency x wavelength
2x 1077 2x 10° 300 000000
4 x jo-%
Frequency = ... Hz

(b) (i) [-Rradiation is one part of the electromagnetic (em) spectrum.

Complete the first column only to show the missing regions of the em spectrum in

order of decreasing frequency. [2]
Region of em Typical wavelength
spectrum (m)
Highest
visible light | 5 . frequency

I-R 4x10°

, ; N=7 | Lowest
CAAD... aves S X 10 frequency

(i) Typical wavelengths (in meters) for each region of the em spectrum are listed below
in a random order.

O 0005000 1D

4x 102 5x 107 1.5

Use these values to complete the wavelength column in the table. [2]

(c) Explain how this incoming I-R radiation eventually leads to the greenhouse effect. [4]

uxgro\fac}\roaoh&mn ....... WAL COU’\Q&EiZ ...... bf&pp@&
\Dp&v\\:‘crousondua; ..... me Xinans OJ\CKCOQ_C&G&SQS ...... uf\ ..............

Aae m&mﬂgg@f&{ETNsbwdg ....... .. N veonlnoase. o
egSeck And  Calses os\o\oa/\ »\xoxwwma\
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8. The wavelength of the infra-red (I-R) radiation from the Sun ranges from __2_>QQ'7 to4x 108 m

I-R radiation travels through space at a speed of 3 x 108 m/s.

(a) Calculate the highest frequency of I-R radiation that arrives at Earth, using the equation:

ook RORR , :

wavespeed = frequency x wavelength

Qoo wyi03- H;( % l;wo

0% /.5 KO ’
. 'f
H-‘L = ,L{ X [g“é )CIO Frequency = . 7.:2.00LY . Hz

(b) (i) I-Rradiation is one part of the electromagnetic (em) spectrum.

Complete the first column only to show the missing regions of the em spectrum in

order of decreasing frequency. A 2]
Region of em Typical wavelength i
spectrum (m)
r - Highest
visible light i A .. frequency
....... . i —,

I-R \/ 4x10° |

(il —

. g F -

gt lp L l |
/

Lowest
frequency

(i)  Typical wavelengths (in meters) for each region of the em spectrum are listed below
in a random order.

4 x 1072 5x107 1.5

Use these values to complete the wavelength column in the table. [2]

(c) Explaln how th|s mcomlng I- R radiation eventually leads to the greenhouse effect. [4]
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500 3 Ex:r:lmer
8. The wavelength of the infra-red (I-R) radiation from the Sun ranges from 2 x 1Q'7 to 4 x 10 m. Y
I-R radiation travels through space at a speed of 3 x 108 m/s. \3&5@@@0@0>

(a) Calculate the highest frequency of I-R radiation that arrives at Earth, using the equation:

4]
A

(b) (i) I-R radiation is one part of the electromagnetic (em) spectrum.

wavespeed = frequency x wavelength

Frequency = 16 ............. Hz

Complete the first column only to show the missing regions of the em spectrum in

order of decreasing frequency. [2]
Region of em Typical wavelength
spectrum (m)
—. Highest
visible light B SXI677 | frequency

Lowest
frequency

(i) Typical wavelengths (in meters) for each region of the em spectrum are listed below
in a random order.

4 x 1072 5x 107 1.5
el “Bcecco .
Use these values to complete the wavelength column in the table. [2]

(c) Explain how this incoming I-R radiation eventually leads to the greenhouse effect. 41

.......... 1Sl OLDﬂP\QCUféﬂx@ﬁ Cﬁffcm
. m.@f ........
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Question

Marking point

Marks

8 (a)

(b) ()

(ii)

(©)

Use of 2x 10" m (1)
Substitution (1)

Manipulation 3 x 10%2 x 107 (1)
Answer = 1.5 x 10"° Hz (1)

An answer of 7.5 x 10 earns 3 marks

Answers only shown. Each point 1 mark.

Region of em Typical wavelength (m)
spectrum

microwaves (1)

radio waves (1)

2 marks all correct; 1 mark for 1 or 2 correct. Answer only shown.

Region of em Typical Wavelength (m)
spectrum

5x 10”7

4x107°

15

I-R absorbed by Earth so heats up (1)
Earth emits I-R (1)

Absorbed by greenhouse gases (1)
Re-emitted back to Earth (1)

© WJEC CBAC Ltd.
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8. The wavelength of the infra-red (I-R) radiation from the Sun ranges from 2 x 107 to 4 x 106 m.

©.

I-R radiation travels through space at a speed of 3 x 108 m/s.

(a) Calculate the highest frequency of I-R radiation that arrives at Earth, using the equation:

3y i0F
2x 1077

®) @

wavespeed = frequency x wavelength

2x 10°

300 050900

4 x j0-+

Frequency =

=l

I-R radiation is one part of the electromagnetic (em) spectrum.

[4]

Complete the first column only to show the missing regions of the em spectrum in
order of decreasing frequency.

(i)

Region of em

Typical wavelength

spectrum (m)
wweian | 5.
I-R 4 x 10
macrowades | 4 S x 107 2
CAND...AANES Sx 1077

in a random order.

000CCTIID

4x 102

5x 107

1.5

Highest
frequency

Lowest
frequency

Use these values to complete the wavelength column in the table.

=]

(c) Explain how this incoming I-R radiation eventually leads to the greenhouse effect.

Qa&xokxongrom ...... Uns . Sun O& eXs.. rox_chai‘eé\

[2]

Typical wavelengths (in meters) for each region of the em spectrum are listed below

[2]

[4]

uxgro\fac}\roaoh&mn ....... WAL e Can Xhen
\Dp&v\\:‘crouso:t/xdua; ..... e XKinauns
Aae ngWrengbw

COUASRS %\o\o&\ »\xovrn/\/uma\
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Sticky Note

Values have been substituted and the equation is manipulated correctly. Two marks are awarded so far. However, there are two alternative equations using both values of wavelength. Since there is no final answer it is uncertain which equation the candidate intends to use. No further credit. 



Sticky Note

The first column is completed correctly. In the wavelength column, the top and bottom values are in reverse order. Three marks given. 



Sticky Note

There is recognition that radiation from the Sun heats up the Earth. The term absorption is omitted. Re-radiation of IR follows. No mention made that this is of longer wavelength. The next step of certain atmospheric gases trapping these waves is included. Overall this is given three marks. 










8.

The wavelength of the infra-red (I-R) radiation from the Sun ranges from 2 x 107 to 4 x 106 m

I-R radiation travels through space at a speed of 3 x 108 m/s.

e e

(a) Calculate the highest frequency of I-R radiation that arrives at Earth, using the equation:

ook RORR
fle-qooooky

®) @

(ii)

Use these values to complete the wavelength column in the table.

H‘L: 4{7‘ /0‘49 MO

'fIO

[4]
wavespe%d = frequency x wavelength ’
%[0 =} (0°F /"
fiS o li»ﬁ 5110
5
Frequency = ..7.:2.00 . Hz

I-R radiation is one part of the electromagnetic (em) spectrum.

Complete the first column only to show the missing regions of the em spectrum in
order of decreasing frequency.

Region of em

Typical wavelength

spectrum (m)
visible light ; .
....... 5,
I-R \,/ 4x10® P

¢ Jo 2 L 0L ﬂ/
Wﬁ/&ib 77
A N, /
Aoyl
- -/

/3\ [2]

Highest
frequency

=]

Lowest
frequency

Typical wavelengths (in meters) for each region of the em spectrum are listed below

in a random order.

4 x 1072

5x107

1.5

(2]

(c) Explaln how th|s mcomlng I- R radiation eventually leads to the greenhouse effect. [4]

© WJEC CBAC Ltd.
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Sticky Note

The candidate obviously changes their mind and uses the correct wavelength. The longer wavelength is not crossed out in the first equation but there is a faint line through the denominator of the second equation. Together with the amended answer this allows full marks to be credited. 



Sticky Note

No marks for first column. In the second column, the candidate indicates that two wavelengths should be reversed so both marks gained here. 



Sticky Note

This implies reflection rather than absorption and re-emission. No credit given. 










8.

Z%i =

l
? + 03 ZSCC(I)

00
bOO
The wavelength of the infra-red (I-R) radiation from the Sun ranges from 2 x 1Q'7 to 4 x 10 m.

I-R radiation travels through space at a speed of 3 x 108 m/s. \3&5@@@0@0>

(a) Calculate the highest frequency of I-R radiation that arrives at Earth, using the equation:

[4]

wavespeed = frequency x wavelength

Frequency = 16 ............. Hz

(b) (i) I-R radiation is one part of the electromagnetic (em) spectrum.

Complete the first column only to show the missing regions of the em spectrum in

order of decreasing frequency. [2]
Region of em Typical wavelength
spectrum (m)
—. Highest
visible light B SXI677 | frequency

=]

Lowest
frequency

(i) Typical wavelengths (in meters) for each region of the em spectrum are listed below
in a random order.

4 x 1072 5x 107 1.5
el “Bcecco .
Use these values to complete the wavelength column in the table. [2]

(c) Explain how this incoming I-R radiation eventually leads to the greenhouse effect. 41

.......... 1Sl OLDﬂP\QCUféﬂx@ﬁ Cﬁffcm
. m.@f ........
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Sticky Note

If workings had been shown then the candidate would earn some credit. The number work above is insufficient. 



Sticky Note

The first column is not completed. However the wavelengths are arranged in the correct order to earn both marks. 



Sticky Note

Although poorly expressed, there is an inference that outgoing IR is absorbed by the atmosphere so a mark is awarded. 










8.

The wavelength of the infra-red (I-R) radiation from the Sun ranges from 2 x 10~ to 4 x 105 m.
I-R radiation travels through space at a speed of 3 x 108 m/s.

(@) Calculate the highest frequency of I-R radiation that arrives at Earth, using the equation:
(4]

wavespeed = frequency x wavelength

Frequency = ... Hz

(b) () [|-Rradiation is one part of the electromagnetic (em) spectrum.

Complete the first column only to show the missing regions of the em spectrum in

order of decreasing frequency. 2]
Region of em Typical wavelength
spectrum (m)

Highest

visible light frequency
I-R 4x10°

Lowest

........................................................................ frequency

(ii) Typical wavelengths (in meters) for each region of the em spectrum are listed below
in a random order.

4 x107? 5x 107 1.5

Use these values to complete the wavelength column in the table. 2]

(c) Explain how this incoming I-R radiation eventually leads to the greenhouse effect.  [4]
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