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Write your name, centre number and candidate number in the spaces at the top of this page.

Answer all questions.

Write your answers in the spaces provided in this booklet.
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Question 2(b) is a quality of extended response (QER) question where your writing skills will
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Answer all questions

1. Copper sulfate solution can be made by reacting copper carbonate with an acid.

(i)

(ii)

(iii)

© WJEC CBAC Ltd.

Tick (v) the boxes next to the correct statements about this reaction. [3]

Sulfuric acid is used in this reaction

Other products are water and oxygen

The solution changes to a blue colour

The temperature of the solution decreases
during the reaction

The reaction stops when fizzing stops

The fizzing is caused because oxygen is
produced.

Copper sulfate crystals can be prepared from the solution produced in part (i).

Complete the sentences below about this process. [2]

Impurities can be removed from the solution by .........................

Crystals are formed whenthe water ..............cocooiiiiiiiiiiciin,

A different salt can be made by reacting copper oxide with dilute hydrochloric
acid. Complete the word equation below for the reaction that takes place. [2]

copper oxide + hydrochloricacid = ......................... o
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2. A sports physiologist monitored the concentration of lactic acid in the blood of a
rower when he is training. The rower exercised on a rowing machine for 20 minutes
and then rested for 40 minutes.

The physiologist took a blood sample every ten minutes and tested it for lactic acid.
The results are shown in the table below.

Time (minutes) Blood concentration of lactic
acid (mmol/l)
0 2
10 8
20 15
30 10
40 6
50 2
60 2
(a) (@ Use the data to plot a graph on the grid below. [3]
Blood concentration
of lactic acid
(mmolll) 15
14
12
10
8
6
4
2
0
0 10 20 30 40 50 60 70

Time (mins)

© WJEC CBAC Ltd.
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(b)

© WJEC CBAC Ltd.

(i) State what happened to the lactic acid concentration in the blood
during exercise. [1]

(iii) Use the graph to find the concentration of lactic acid 5 minutes after
exercise has started. [1]

.............................. mmol/|

(iv) Use the graph to find the time taken for the lactic acid to return to a
normal concentration after exercise finished. [1]

time=............... minutes
Before starting exercise, the rower was respiring aerobically.

Describe the process of aerobic respiration. Include a word equation in your
answer. [6 QER]
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(c) Complete the sentences by underlining the correct word(s) in the brackets. [2]

0] During vigorous exercise, the muscles do not get (carbon dioxide,
nitrogen, oxygen) quickly enough.

(i) After vigorous exercise, athletes still breathe quickly because of
(oxygen credit, oxygen balance, oxygen debt).

© WJEC CBAC Ltd.
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3. Wind turbines need to be placed in windy locations to produce electricity. Before the
wind turbines are built, wind speeds are measured in the area to see if they are
suitable to drive the turbine.

The amount of electricity generated will also depend upon the size of the blades of
the wind turbine.
Table 1 gives information about different wind turbines. The blades are not identical
in shape.
Table 1
: Blade | Swept Power |Number| Min wind Nom'”a' Max wind Max
wind di d . f d wind d power
turbine iameter areza eg/ilty N od spe/e speed spe/e output
(m) (m*9) (M“/kW) ades (m/s) (mls) (m/s) (kW)
A 44 1520 1.69 3 3 14 34 900
B 70 3959 1.72 3 3 14 34 2300
C 90 6361 2.54 3 6 13 25 2500

Table 2 shows how the mean wind speed and density of air vary with altitude.

Table 2
Altitude Annual mean wind Density of air
(m) speed (m/s) (kg/m?)
12 7.8 1.192
60 9.5 1.187
100 10.3 1.182
160 10.9 1.173
200 11.3 1.167

The kinetic energy (KE) of wind delivered to a wind turbine every second is given by:

KE/second = % x Air Density x Swept Area x (Wind Speed)?

© WJEC CBAC Ltd.
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(@) Use the information in the tables to answer the questions below.

0] State the range of wind speeds that wind turbine B will operate in. [1]
(i) State the value of the swept area for wind turbine C. .................. [1]
(iii) State the maximum power output of wind turbine A. ................... [1]

(iv) Explain the effect of altitude on the kinetic energy delivered to the
wind turbine every second. [2]

(b) A wind turbine of blade diameter 80m is placed at an altitude of 160m.

0] Calculate the radius of the blades. [1]
radius = ............ m
(i) Calculate the swept area of the blades using the equation: [2]

area=rzr* (r=3.14)

sweptarea=............. m

© WJEC CBAC Ltd.
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(iii) State the air density at 160m. [1]

air density = ............ kg/m

(iv) Calculate the mean kinetic energy/second delivered to the turbine,
using the equation: [2]

KE/second = %2 x Air Density x Swept Area x 1300

KE/second = ............ J/s

11

© WJEC CBAC Ltd.
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4. The graph shows how the current depends upon the voltage for a torch bulb (T) and
a long copper wire (W).

Current (A)
A
0.5 W
0.4
- T 1
0.3 ]
0.2 Za
I
{J
r,
0.1 /
.f"
I
0 » Voltage (V)
0 0.5 1.0 1.5 2.0 25
(a) (@ Compare how the current in the wire and bulb varies as the voltage
increases from0to 2.5 V. [3]

(i) Use the graph to find the voltage at which the currents in the bulb and
wire are the same. [1]

current=............... A

© WJEC CBAC Ltd.
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(b)

© WJEC CBAC Ltd.

(iii) Calculate the resistance of the wire at this voltage using the equation:

(3]
voltage
current

resistance=

resistance = ................... Q

The torch bulb and wire are shown connected in series with a current of 0-2 A
flowing through them.

0.2A ® . w

Use the graph to calculate the reading on the voltmeter. [3]

voltmeter reading = .............. Vv

10
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5. The diagram below shows the blast furnace which is used to extract iron.

coke, limestone and haematite —l

hot air ——

Hottest

Hot

-7

waste gas

«—— hot air

—
molten slag -
—n molten iron

(@)

process.
Complete the table.

The table shows some information about the raw materials used in the

[3]

Raw material Chemical name S]}/Or?r?]%llgr Type of material
haematite | ... Fe,O; compound
coke carbon C |
limestone calcium carbonate | ... compound

© WJEC CBAC Ltd.
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(b)

© WJEC CBAC Ltd.

In the blast furnace there are several chemical reactions taking place that
result in iron being extracted.

The coke burns with oxygen to produce carbon dioxide. This reaction is
exothermic. The carbon dioxide then reacts with more coke to give carbon
monoxide.

Carbon monoxide reacts with the iron oxide to give molten iron, which trickles
to the bottom of the furnace where it is collected.

Carbon dioxide is also produced as a waste gas.

0] State what happens in an exothermic reaction. [1]

(i) Give one reason why an exothermic reaction is important in this
process. [1]

(iii) Waste plastic can be used in the blast furnace as a reducing agent
instead of coke. By using 220000 tonnes of mixed plastic the following
savings can be made:

1. 880000m? of saved landfill, amounting to 11000 trailer truck-loads.

2. Over 10million GJ of energy saved, equal to the heating and warm
water supply for 410000 inhabitants in Germany per year.

3. Over 400000 tonnes of CO, saved per year and further reduction
in emissions such as SO, and dust into the air.

State one way in which each of the savings identified above is

beneficial to the environment. [3]

SaAVING T o
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6. Engineers for a car manufacturer are investigating the efficiency of different energy
sources. They test model cars running on diesel, gas, batteries and hydrogen. The
results of their tests are shown in the table below.

Useful
Energy Input output Wasted Efficiency Range on full Time to
source energy energy energy (%) energy refuel
J) ) J) source (km)
gas 1000 350 650 35 400 5 minutes
batteries 1000 800 200 80 100 5 hours
diesel 1000 200 800 20 600 3 minutes
hydrogen 1000 400 600
(a) (@ Explain what is meant by the statement ‘the efficiency of a gas-fuelled
caris 35%’. [2]
(i) Explain why no energy source can be 100% efficient. [2]
(b) Calculate the % efficiency of hydrogen as an energy source using the

© WJEC CBAC Ltd.

equation:

[2]

energy usefully transferred
total energy supplied

% efficiency =

% efficiency = .........oooiiinis
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(© Use the data in the table to state two disadvantages of cars running on

batteries. [2]
PP
e
(d) 0] The batteries are charged with a 2 kW power source. Calculate the

energy used when charging the batteries for 5 hours using the
equation: [2]

energy used (kwh) = power (kW) x time (h)

energyused=............... kWh

(i) One unit of electricity costs16 p. Calculate the cost of charging the
batteries for this time using the equation: [2]

total cost = energy used (KkWh) x cost per unit (p)

totalcost=............. p

12

© WJEC CBAC Ltd.
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7. (@) The diagram below is of the human digestive system.

Label parts A, B and C. [3]

© WJEC CBAC Ltd.
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(b) An experiment was set up to investigate the digestion of starch by enzymes.

Five test tubes were set up as follows and kept in a water bath at 35°C.

NN AN N

starch carbohydrase carbohydrase boiled protease
solution enzyme enzyme and carbohydrase enzyme and
starch enzyme and starch
solution starch solution
solution

After 2 minutes a drop was taken from each tube and added to iodine solution
on a white tile.

This was repeated after 60 minutes. lodine is a yellow-brown solution which
changes colour in the presence of starch.

The results are shown below.

Tube number Colour after 2 minutes Colour after 60 minutes
1 blue black blue black
2 brown brown
3 blue black brown
4 blue black blue black
5 blue black blue black
() Explain why a colour change occurs in tube 3 but not in tube 4. [3]

© WJEC CBAC Ltd.
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(i) Explain why tube 1 and tube 2 were included in the experiment. [2]

(iv) On the diagram of the digestive system in part (a), mark with the
letter X where you could expect the reaction in tube 3 to take place.

[1]

(V) Describe the test for simple sugars and the expected positive result.

[3]

END OF PAPER

13
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PERIODIC TABLE OF ELEMENTS

1 2 Group 3 4 5 6 7 0
'H ‘{He
Hydrogen Helium
71 ] 1 12 14 16 19 20
iLi | $Be 1B | 2C | N | 8O | "F | ®Ne
Lithium | Berylum Boron | Carbon | Ntrogen | Oxygen | Fluorine | Neon
2Na | % ZAl | 2Si | 2P | ¥s | O | LAr
Sodium | Magnesaum Aumnium | Silicon | Phosphorus | Sulfur | Chiorine | Argon
WK [49Ca | 4$Sc | 4Ti | iV | 2Cr | $Mn | %Fe | #Co | £Ni | %Cu | %2Zn | BGa | 2Ge | 15As | %%Se | ¥Br | UKr
Petassum | Calcium | Scandium | TRankum | Vanadum | Chromum | Manganese | Iron | Cobalt | Nickel | Copper | Zinc | Gallium | Germanum | Arsenic | Selenum | Bromine | Krypton
%Ro | $Sr | BY | $2Zr [ BNb | %Mo | %Tc | 'URu | 'ERh | %Pd [ %Ag | 2Cd | "Sin [4gSn [ 2Sb | 2Te | 1271 | UiXe
Rubidium | Strotium | Yttrium | Zeconium | Niobium | Molybdem | Technetum | Ruthenium | Rhodium | Palladum | Silver | Cadmium | Indium Tin | Antmony | Telurium | lodine | Xenon
133 137 138 17 181 184 186 190 192 195 197 201 204 207 200R; | 2% 210 222
2Cs | ';Ba| Fla an nia | W | 2Re nOs oir | 'RPt | AU ”Hg o 1! °sz ”Bl uPo | Z2At [#2Rn
Caesum | Barium | Lantharum | Hafnium | Tantaum | Tungsten | Rhenium | Osmium | Iridium | Platinum | Gold | Mercury | Thalium | Lead | Bismuth | Polonium | Astatine | Radon
23 226 27
o Fr | %sRa | %l Ac
Francium | Radium | Actinium
Key:

© WJEC CBAC Ltd.

Mass number ———> A

Atomic number ——» Z

Name

X <——Element Symbol
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UNIT 1: (Double Award) ENERGY, RESOURCES AND THE ENVIRONMENT
FOUNDATION TIER
MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

One tick must equate to one mark (apart from the questions where a level of response mark scheme is applied).

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

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Marking schemes will indicate when explicit working is deemed to be a necessary part of a correct answer.

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.

Extended response guestion

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statements.

© WJEC CBAC Ltd.



GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 24

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao
ecf
bod

correct answer only
error carried forward
benefit of doubt

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
(i) Ticks in boxes 1,3 & 5 (3) 3 3 3
(i) Filtration (1) 2 2 2
evaporates (1)
(iii) Copper chloride (1) 2 2
water (1)
Question 1 total 2 5 0 7 0 5

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
@ | (@ Points all correct — 2 marks; six points correct — 1 mark; less 3 3 3
than six points correct — 0 marks
Point to point line (Not: best fit) (1)
(i) (Lactic acid) increases 1 1
(iii) 5 (mmol/l) 1 1
(iv) 30 (minutes) 1 1 1
(b) Indicative content 6 6

Aerobic respiration is a process that occurs in cells when oxygen is
present. It involves a series of enzyme-controlled reactions. Glucose
and oxygen react to release energy. Waste products produced are
carbon dioxide and water.

oxygen + glucose > carbon dioxide + water

5 -6 marks

Detailed description of the process including reactants, products and a
correct word equation.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3 -4 marks

Description includes reactants and products. May not include an
equation.

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

A basic description is given.

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.

© WJEC CBAC Ltd.
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© | 0 oxygen 1 1
(i) oxygen debt 1
Question 2 total 8 4 2 14 4 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 (@) AO3 Total Maths Prac
@ | () 3to34 m/s 1 1
(ii) 6 361 m° 1 1
(iii) 900 kKW 1 1
(iv) As altitude increase the wind speed increases (1) 2 2
When wind speed increases more kinetic energy is delivered (1)
or
as altitude increases density decreases (1)
therefore kinetic energy decreases (1)
(b) | () 40 m 1 1 1
(ii) r’ = 1600 (1) 2 2 2
= 5027.2 m*/ accept 5027 (1)
(iii) 1.173 1 1
(iv) subs % x 1.173 x 5027 (allow ecf) x 1300 (1) 1 2 2
Answer 3 832 836 (accept correctly rounded answers) (1) 1
Question 3 total 1 8 2 11 5 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@ | () Current increases as voltage increases in both wire and bulb (1) 3 3
They are proportional to each other for the wire (1)
The rate of increase reduces with the bulb (1)
(i) 15V 1 1 1
(iii) Current read from graph = 0.3 A (1) 1 3 3
Sub 1.5 L 1
ubs —
03 1
=50 (1)
(b) 1.0V read from graph (1) 3 3 3
0.5 V read from graph (1)
so total voltage = 1.5V (1)
Question 4 total 1 6 3 10 7 0

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
(a) Iron oxide (1) 3 3
element (1)
CaCO3(1)
(b) | () Energy released / temperature rises 1 1
(i) To melt the iron ore 1 1
(i) 1. Less land used for landfill / so less effect on habitats. (1) 3 3
2. Less fossil fuels used /last longer/less drilling/mining. (1)
3. Lowers additions to greenhouse effect / reduces acid rain. (1)
Question 5 total 5 0 3 8 0 0

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
@ | (@ 35% of input energy (1) 2 2
is transferred usefully (1)
(i) Always some wasted energy (1) 2 2
so useful output energy always less than input energy (1)
(b) Subs of 400 (1) 1 2 2
40% (1) 1
(©) Short range(1) 2 2
long recharge time(1)
d) | () Energy used =2 x 5 (1) 1 2 2
=10 (1) 1
(i) Cost =10 (ecf) x 16 (1) 1 2 2
=160 p (1) 1
Question 6 total 5 5 2 12 6 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AQO3 Total Maths Prac
@) Oesophagus (1) 3 3
gall bladder (1)
small intestine (1)
(b) | () tube 3 - carbohydrase digests all starch/no starch left (to react 3 3 3
with iodine) (not: starch there/starch used up) (1)
tube 4 — (boiling) denatures /destroys enzyme (1)
S0 no digestion of starch/starch remains(1)
(i) to show that both starch (1) 2 2 2
and enzyme are required (for reaction to occur) (1)
Award one mark only for they are controls (1)
(iii) tube 5 - protease does not digest starch/only carbohydrase 1 1 1
(digests starch)
(iv) X in mouth or small intestine 1 1
(V) Benedict’s test for simple sugar (1) 3 3 3
Heated strongly/boiled (not: heated/warmed) (1)
Result - blue to red/orange (1)
Question 7 total 8 2 3 13 0 9

© WJEC CBAC Ltd.
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 2 5 0 7 0 5
2 8 4 2 14 4 0
3 1 8 2 11 5 0
4 1 6 3 10 7 0
5 5 0 3 8 0 0
6 5 5 2 12 6 0
7 8 2 3 13 0 9
TOTAL 30 30 15 75 22 14

© WJEC CBAC Ltd.







GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 35
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INSTRUCTIONS TO CANDIDATES
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Answer all questions

1. (@) The diagram below is of the human digestive system.

Label parts A, B and C. [3]

© WJEC CBAC Ltd.
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(b) An experiment was set up to investigate the digestion of starch by enzymes.

Five test tubes were set up as follows and kept in a water bath at 35°C.

\_/ /Y /U

starch carbohydrase carbohydrase boiled protease
solution ENnZyme enzyme and carbohydrase enzyme and
starch enzyme and starch
solution starch solution
solution

After 2 minutes a drop was taken from each tube and added to iodine solution
on a white tile.

This was repeated after 60 minutes. lodine is a yellow-brown solution which
changes colour in the presence of starch.

The results are shown below.

Tube number Colour after 2 minutes Colour after 60 minutes
1 blue black blue black
2 brown brown
3 blue black brown
4 blue black blue black
5 blue black blue black
(1) Explain why a colour change occurs in tube 3 but not in tube 4. [3]

© WJEC CBAC Ltd.
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(i) Explain why tube 1 and tube 2 were included in the experiment. [2]

(iv) On the diagram of the digestive system in part (a), mark with the
letter X where you could expect the reaction in tube 3 to take place. [1]

(V) Describe the test for simple sugars and the expected colour change.

[3]

© WJEC CBAC Ltd.
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2. Engineers for a car manufacturer are investigating the efficiency of different energy
sources. They test model cars running on diesel, gas, batteries and hydrogen. The
results of their tests are shown in the table below.

Useful
Input Wasted . Range on full .
Energy energy output energy Efflcol/ency energy Tm;e tlo
source Q) enér)gy ) (%) source (km) retue
gas 1000 350 650 35 400 5 minutes
batteries 1000 800 200 80 100 5 hours
diesel 1000 200 800 20 600 3 minutes
hydrogen 1000 400 600
(a) (@ Explain what is meant by the statement ‘the efficiency of a gas-fuelled
caris 35%’. [2]
(ii) Explain why no energy source can be 100% efficient. [2]
(b) Calculate the efficiency of hydrogen as an energy source using the equation:

© WJEC CBAC Ltd.

% efficiency=

energy usefully transferred

total energy supplied

% efficiency =

[2]
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(© Use the data in the table to explain why cars using batteries as the energy
source are currently not very popular. [2]

(d) The batteries are charged with a 2 kW power source.

Find the cost of charging the batteries for 5 hours (h) if one unit of electricity
costs 16 p using the equations: [3]

energy used (kWh) = power (kW) x time (h)

total cost = energy used (kWh) x cost per unit (p)

totalcost=....................

© WJEC CBAC Ltd.
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3. Copper(ll) sulfate can be made by reacting copper(ll) carbonate with an acid.

0] State the name of the acid used. [1]

(i) The first stage of the preparation is the addition of excess copper(ll)
carbonate to the acid. State two observations that show a reaction is taking
place. (2]
L s
2

(iii) Describe how you would prepare copper(ll) sulfate crystals from the mixture
obtained by mixing excess copper(ll) carbonate to the acid in part (i). [2]

(iv) A different salt can be made by reacting copper(ll) oxide with dilute

© WJEC CBAC Ltd.

hydrochloric acid. Complete the balanced equation for the reaction that takes
place. [3]

CuO + ... HCl & ... F o
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4, A sports physiologist monitored the concentration of lactic acid in the blood of a
rower while he was training. The rower exercised on a rowing machine for 20
minutes and then rested for 40 minutes. The physiologist took a blood sample every
ten minutes and tested it for lactic acid. The results are shown in the table.

Time (minutes) Blood concentration of lactic acid (mmol/l)
0 2
10 8
20 15
30 10
40 6
50 2
60 2
(a) (@ Use the data to plot a graph on the grid below. [3]
Blood concentration
of lactic acid
(mmoalfl)y 15
14
12
10
8
6
4
2
0
0 10 20 30 40 50 60 70
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(i) Explain the pattern shown by the graph. [2]

(b) Before starting exercise, the rower was respiring aerobically. Describe the
process of aerobic respiration and write down the word equation. [4]

(© Explain the changes in concentration of lactic acid during exercise. [2]

(d) When exercise stopped, the physiologist monitored the oxygen debt.

0] For how long was there an oxygen debt? ..................ccoiiiill [1]

(i) Explain what is meant by the term 'oxygen debt'. [2]

© WJEC CBAC Ltd.

14




GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 44

5. Wind turbines need to be placed in windy locations to produce electricity. Before the
wind turbines are built, wind speeds are measured in the area to see if they are
suitable to drive the turbine.

The amount of energy generated will also depend on the size of the blades of the
wind turbine

Table 1 gives information about different wind turbines. The blades are not identical

in shape.
Table 1
Blade | Swept Power |Number |Min wind Nor_nlnal Max wind Max
, . wind power
diameter| area density of speed speed speed output
2 2
(m) (m*) (m“/kW) | blades (m/s) (mls) (m/s) (kW)
44 1520 1.69 3 3 14 34 900
70 3959 1.72 3 3 14 34 2300
90 6361 2.54 3 6 13 25 2500

Table 2 shows how the mean wind speed and density of air vary with altitude.

Table 2
Altitude(m) Annsupaelerge(ﬁqnlsv;/ind Derzlfg}/mos; air
12 7.8 1.192
60 9.5 1.187
100 10.3 1.182
160 10.9 1.173
200 11.3 1.167

The kinetic energy (KE) of wind delivered to a wind turbine every second is given by:

KE/second = % x Air Density x Swept Area x (Wind Speed)?

© WJEC CBAC Ltd.
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@) Use the information in Table 1 to answer the questions below.

0] State the two properties that affect power density. [2]
(i) Complete the equation below. [1]
POWET AENSIY = L.t e e

(b) A wind turbine of blade diameter 80 m is placed at an altitude of 160m.

(@ Calculate the swept area of the blades. [2]

(Use T =3.142)

sweptarea = ............. m?

(i) Calculate the mean kinetic energy/second delivered to the turbine.
3]
mean kinetic energy/second = ............ J/s

(iii) Explain how and why your answer in (b)(ii) will be different if the wind
turbine is placed at an altitude of 60m. [2]

© WJEC CBAC Ltd.
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6. The graph shows how the current depends upon the voltage for a torch bulb (T) and
a long copper wire (W) of resistance 5 Q.

Current (A)
A
0.5 W
0.4
T H
0.3 e
0.2 Ze
{}
K,
0.1/
,a-"
I
0 » Voltage (V)
0 0.5 1.0 1.5 20 25

(a) Compare the resistances of the wire and bulb as the voltage increases from 0
to 2.5V. [3]

© WJEC CBAC Ltd.
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(b) The torch bulb and wire are shown connected in series with a current of 0-2 A
through them.

(]
[#]

—) -

Answer the following questions using the equation:

voltage

current= ————

resistance
0] Use data from the graph to calculate the resistance of the torch bulb in
this arrangement. [2]
resistance = .................. Q

(i) Calculate the voltage required to drive a current of 0-2 A through the

two components connected in series. [2]

voltage = .............. V

© WJEC CBAC Ltd.
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7. @ The diagram below shows the blast furnace which is used to extract iron.
coke, limestone and haematite
waste gas
L//___,_,.:r 9
Hot

hot air — Hottest <«— hot air

molten slag <
molten iron

Give a detailed description, including chemical equations, of the extraction of
iron. [6 QER]

© WJEC CBAC Ltd.
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Waste plastic can be used in the blast furnace as a reducing agent instead of
coke. By using 220000 tonnes of mixed plastic the following savings can be
made:

1. 880000m? of saved landfill, amounting to 11000 trailer truck-loads.

2. Over 10million GJ of energy saved, equal to the heating and warm water
supply for 410000 inhabitants in Germany per yeatr.

3. Over 400000 tonnes of CO, saved per year and further reduction in
emissions such as SO, and dust into the air.

Explain why each of the savings identified in the information above is beneficial
to the environment. [6]

12

END OF PAPER
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PERIODIC TABLE OF ELEMENTS

1 2 Group 3 4 5 6 7 0
'H zHe
Hydrodgan Helium

ILi | %Be 4B | BC | YN | R0 | UF | {Ne
Lithium | Barylium Boron | Carbon | Nirogen | Oxygen | Fluorine | Meon
fiNa | :Mg RAL | S8 | EP | S | $CO | BAr
Sodium | Magesim Kyminym | Silicon | Pheghons | Sulfur | Chiorine | Argon
BK |9Ca | 45Sc | £Ti | 2V | 2Cr [ £Mn | BFe | 2Co | £Ni | %Cu | %2Zn | BGa | 2Ge | BAs | BiSe | BBr | YKr
Potgssum | Calcium | Scandum | Tianum | Vanadum | Cheomism | Mangenese (| lron | Cobalt | Nickel | Copper | Zinc | Galliem | Gemaium | Arsenic | Selenium | Bromine | Krypton
%Rb | #Sr | BY | @42 | BNb | %Mo | BTc |'URu['ERN| UPd | BAg | BCd | Uin | UgSn [ BSb | ATe | I | UXe
Rubwdiam | Strontium | Yitrium | Jrconiem | MNiobum | Moybdaum | Technetum | Rutenum | Rhodum | Palbdum | Silver | Cadmium | Indium Tin Antmony | Telurium | lodine | Xenon
"Cs|'ZBa | "SLa | 'RHf | "Ta | "W | “Re |'™00s| "Ir | 'SPt | "W Au|WHg | 2Tl | 2 Pb | 28Bi | 25Po | 42At | ZRn
Caesum | Barium | Lenthenum | Hafnium | Tantalem | Tungsten | Rheniem | Osmium | Irdium | Platinum | Gold | Mercury | Thalium | Lead | Bismwth | Polonium | Astating | Radon
2Fr | Ra | ' Ac
Francium | Radium | Actinium

Key:

Mass number —— A

X =t——Element Symbol
Atomic number ——» Z
Marre
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UNIT 1: (Double Award) ENERGY, RESOURCES AND THE ENVIRONMENT
HIGHER TIER
MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

One tick must equate to one mark (apart from the questions where a level of response mark scheme is applied).

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

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Marking schemes will indicate when explicit working is deemed to be a necessary part of a correct answer.

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.

Extended response guestion

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statements.

© WJEC CBAC Ltd.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao
ecf
bod

correct answer only
error carried forward
benefit of doubt

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@) Oesophagus (1) 3 3
gall bladder (1)
small intestine (1)
() | () tube 3 - carbohydrase digests all starch/no starch left (to react 3 3 3
with iodine) (not: starch there/starch used up) (1)
tube 4 — (boiling) denatures /destroys enzyme, (1)
S0 no digestion of starch/starch remains (1)
(i) to show that both starch (1) 2 2 2
and enzyme are required (for reaction to occur) (1)
Award one mark for they are controls (1)
(iii) tube 5 - protease does not digest starch/only carbohydrase 1 1 1
(digests starch)
(iv) X in mouth or small intestine 1 1
V) Benedict’s test for simple sugar (1) 3 3 3
Heated strongly/boiled (not: heated/warmed) (1)
Result - blue to red/orange (1)
Question 1 total 8 2 3 13 0 9

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
@ | (@ 35% of input energy (1) 2 2
is transferred usefully (1)
(i) Always some wasted energy (1) 2 2
so useful output energy always less than input energy (1)
(b) Subs of 400, (1) 1 2 2
40% (1) 1
(©) Short range (1) 2 2
long recharge time (1)
(d) Energy used =2 x5 =10 (1) 1 3 3
Cost=10x 16 (1) 2
=160 p or £1.60 (1)
Question 2 total 4 5 2 11 5 0

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AO1L AO2 AO3 | Total | Maths | Prac
(i) sulfuric acid 1 1
(i) Any 2 x (1) from: 2 2 2
e bubbles / fizzing / effervescence
e Dblue solution / colour change
e temperature increases
(iii) Filter (1) 2 2 2
evaporate (water) (1)
(iv) CuO + 2HCI (1) » CuCl, (1) + H,0 (1) 3 3
Question 3 total 3 5 0 8 0 4

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
@ | () Scales - x-axis in 10s & y-axis in 2s (1) 3 3 3
Points all correct (1)
Point to point line (Not: best fit) (1)
(i) Lactic acid increases during exercise/anaerobic respiration (1) 2 2
Then (gradually) drops to normal (not just ‘drops’) (1)
(b) Reaction between glucose and oxygen (1) 4 4
Releasing energy (1)
And producing carbon dioxide and water (1)
Oxygen + glucose - carbon dioxide + water (1)
(©) Lack of oxygen (1) 2 2
Glucose not completely broken down (1)
d) | () 30 minutes 1 1 1
(i) amount of oxygen required (1) 2 2
To break down lactic acid (1)
Question 4 total 8 4 2 14 4 0

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
@ | () swept area (1) 2 2
& maximum power (1)
(i) power density = swept area/maximum power 1 1
() | (@) radius 40m (1) 2 2 2
= 5027.2 m?/ accept 5027 (1)
(i) extraction of 1.173 and 10.9 (1) 1 3 3
subs ¥ x 1.173 x 5027 (allow ecf) x 10.9% (1) 1
Answer 3818 180 (1) 1
(iii) Then wind speed decreases the air density is hardly changed (1) 2 2
SO0 power output decreases (1)
or
wind speed is cubed its change has greater effect (1)
so power decreases (1)
1 7 2 10 5 0

Question 5 total

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
(a) From O to 1.5 V the resistance of the bulb is lower, (1) 3 3
At 1.5 V their resistances are the same (1)
Above 1.5 V the resistance of the bulb is greater.(1)
b) | () 0.5 V read from graph (1) 2 2 2
= =250(1)
(i) 1.0 V read from graph (1) 2 2 2
so total voltage = 1.5 V (1)
or
Total resistance =2.5+5=7.5 (1)
V=02x75=15V Q)
0 7 0 7 4 0

Question 6 total

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AOl1 | AO2 AQO3 Total Maths Prac
0) Indicative content 6 6
Temperature very high. Coke is oxidized to carbon monoxide. (2C +
0, — 2C0)
Carbon monoxide reduced the iron ore to iron. (3CO + Fe,O; — 2Fe
+ 3C0O,)
Molten iron flows to the bottom of the furnace. Limestone is
decomposed by heat to calcium oxide and carbon dioxide. The
calcium oxide reacts with the impurities (sand/silica) to form slag
which flows to the bottom of the furnace and floats on the molten iron.
5 -6 marks
Detailed description of stages including correctly balanced equations.
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 grammatr.
3 -4 marks
Detailed description of stages which may not include equations.
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
A basic description of some stages is given.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.
The candidate used limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
(i) 1. Less land used for landfill (1) 6 6
so less effect on habitats (1)
2. Less fossil fuels used (1)
last longer/less drilling/mining. (1)
3. Lowers additions to greenhouse effect (1)
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reduces acid rain. (1)

Question 7 total

12

© WJEC CBAC Ltd.
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 8 2 3 13 0 9
2 4 5 2 11 5 0
3 3 5 0 8 0 4
4 8 4 2 14 4 0
5 1 7 2 10 5 0
6 0 7 0 7 4 0
7 6 0 6 12 0 0
TOTAL 30 30 15 75 18 13
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Information

The pre-release sets the scene for the questions in Section B of the foundation tier and
Section A of the higher tier. Questions will be based around pre-release and related
specification content.

There will be an emphasis on data handling/ analysis in this section. These questions will be
worth 25 marks. Of these 25 marks, 19 will be common between the two tiers.

No recall or terminology is required over and above that in the specification.

Students will be expected to have discussed and studied the article together with relevant
specification content prior to the examination. However, they will not be expected to
memorise any part of it as a copy will be provided in the examination paper.
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Feeding relationships and energy transfer in a food web

Feeding relationships and energy transfer in an ecosystem can be represented by food
chains, food webs and pyramids. Table 1 shows the feeding relationships between living
organisms present in a woodland habitat.

food source eaten by
fruits and seeds mice, badgers, blackbirds
leaves aphids, rabbits
flowers butterflies & bees
mice kestrels & shrews
aphids ladybirds
rabbits badgers and stoats
butterflies spiders
bees spiders
ladybirds spiders
blackbirds stoats & kestrels
spiders shrews
shrews stoats & kestrels

Table 1 Living organisms in a woodland habitat

Badgers, kestrels & stoats have no natural predators.

Food chains vary in length from three trophic levels to four or more. A food chain consisting
of fruits, mice and kestrels consists of three levels; whereas a food chain consisting of fruits,
mice, shrews and finally a kestrel consists of four levels.

Diagrams of food chains and food webs only show qualitative information. Pyramids of
numbers, biomass and energy provide us with quantitative information. Table 2 shows the
appearance of these ecological pyramids for two food chains, taken from a different habitat.

Fox Two-spot ladybird
Rabbit Small nettle aphid
Nettle plant Nettle plant

Pyramid of numbers compares
the number of organisms at
each trophic level

—

0

Pyramid of biomass compares
the mass of biological material
at each trophic level

-

1

Pyramid of energy compares
the amount of energy passing
though each trophic level over
a period of time

—

1

Table 2 Pyramids of numbers, biomass and energy for two food chains

© WJEC CBAC Ltd.
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Pyramid of numbers

Organisms are counted in a given area and grouped into trophic levels. The number of
organisms is represented as a rectangle whose length is proportional to the number of
organisms counted in the given area.

Usually there are decreasing numbers as you go through the trophic levels but there can be
exceptions as shown in table 2. The problems associated with pyramids of numbers are
overcome if a pyramid of biomass is used.

Pyramid of biomass

A pyramid of biomass shows the dry mass of living tissue at each stage of the food chain at
any one time. It is measured in units of mass per unit area e.g. grams per square metre. In
water ecosystems it is measured in mass per unit volume. There is a smaller amount of
biomass at each level of a food chain.

Pyramid of energy

The third type of pyramid is a pyramid of energy. An example of a pyramid of energy is
shown in figure 1. This shows the amount of energy at each trophic level of a food chain.
Due to the energy losses between each stage of the food chain, a pyramid of energy is
always pyramid-shaped. Each rectangle represents energy per unit area or volume per unit
time. An example of a unit is kJ/m?yr. The idea of the transfer of energy allows us to
consider the efficiency with which light energy is transferred to energy in producers, as well
as the efficiency with which energy in the producers is then transferred from one trophic level
to the next.

Secondary Consumers
100 kJ / m?/ year

Primary Consumers
1000 kJ / m?/ year

. Producers
10 000 kJ / m?/ year

Figure 1 Pyramid of Energy
http://www.world-builders.org/worlds/planets 03/kronos/kh10b.htm

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

useful energy at next trophic level
available energy at previous trophic level

efficiency=

© WJEC CBAC Ltd.
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Candidate Name Centre Number Candidate Number
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CbQC UNIT 2: (Double Award) SPACE, HEALTH AND LIFE

FOUNDATION TIER

SAMPLE ASSESSMENT MATERIALS

(2 hour 30 minutes)

For Examiner's use only

Question

Maximum
Mark

Mark
Awarded

10

9

7

10

N |galrw NP

25

Total

75

ADDITIONAL MATERIALS
In addition to this paper you will require a calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.

Write your name, centre hnumber and candidate number in the spaces at the top of this page.

Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

Section B is based upon the Pre-Release Article.

The number of marks is given in brackets at the end of each question or part-question.

Question 6(a) is a quality of extended response (QER) question where your writing skills will

be assessed.
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SECTION A

Answer all questions

1. The graph shows the velocity of a top athlete running a 100m race.
Velocity (m/s)
A
14
C D
12 r
10 d
r}
8 B/
I
I
6 I
I
fi
4
I
I
I
2404
I
0 A =
0 2 4 6 8 10 12 14
Time (s)
(@) 0] State the change in velocity of the athlete between A and B.
change in velocity = ...............

© WJEC CBAC Ltd.

[1]



(b)

(€)

(d)
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Calculate the athlete’s acceleration between A and B using the
equation: (2]

change in velocity

acceleration=

time
acceleration = .........c.cceveveveveeeenennnns m/s?
How long did the athlete run at a constant velocity (CD)? [1]

Calculate the distance ran by the athlete between points C and D. [2]

diStanCe = ..o m

The distance ran by the athlete between A and D is 102m.

Calculate the mean velocity of the athlete between points A and D using the

equation: [2]
] distance
velocity= ———
time
mean VelOCity = .......coovvvviveeeeeneee m/s

At the end of the race the athlete takes 4 s to uniformly slow down to rest.
Complete the graph to show this. [2]

10
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2. (@) The table gives some information about the planets in our solar system. Use
the information in the table to answer the questions that follow.
Mean T!meto Time to
distance ; spin once orbit Sun Average
Diameter on axis temperature Content of Known
Planet from sun t h
(Earth atmosphere moons
(AU) (1000s km) (Earth ears) (°C)
days) y
Mercury 0.4 5 59 0.2 a2t none 0
carbon
dioxide
(96%),
Venus 0.7 12 243 0.6 480 0
nitrogen
(3.5%)
nitrogen
(77%),
Earth 1.0 13 1 1 14 oxygen 1
(21%)
carbon
Mars 15 7 1 2 -63 dioxide 2
: (95.3%),
argon
Jupiter 5.2 143 0.4 12 1130 hydrogen, 63
helium
Saturn 9.5 120 0.4 29 -130 hydrogen, 61
helium
hydrogen,
Uranus 19.2 51 0.7 84 -200 helium, 27
methane
hydrogen,
Neptune 30.0 50 0.7 165 -200 helium, 13

methane

© WJEC CBAC Ltd.
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http://www.bobthealien.co.uk/neptmoon.htm

(b)
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@ Place a tick (v') in the box next to the correct statements. [3]
Gas giant planets have more moons than rocky planets.
The time taken by Earth to spin once on its axis is the same
as the time taken to orbit the Sun once.
The further a planet from the Sun the bigger it is.
A day on Mars is the same duration as on Earth.
There is no greenhouse effect on Mercury.
Mars has the closest orbit to Earth.
(i) The dwarf planet Ceres is the largest object in the asteroid belt, which
lies between the orbits of Mars and Jupiter. Estimate the temperature
on Ceres. [1]
temperature = ............. °C
Complete the sentences below about the Universe. [5]
0] The Universe began as theresultofan ....................... known as
the Big Bang.
(i) The Universe continues to ..............ccoooviiiiiiininnnnnnn. away from the
Big Bang.

(iif)

The Universe is estimated tobe 13.5thousand .............ccoovvviiinan...
years old.
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3.
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Over 80% of sea pollution comes from land-based activities. Rivers are one
common path of entry of pollution into the sea. The map shows the main pollution
levels in some rivers that enter the North Sea.
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@) Use the information above to answer this question.
0] State one way farming adds to water pollution. [1]
(i) State one way industry adds to water pollution. [1]

(b) Explain why the lowest concentration of oxygen is found at the mouth of the
river Rhine. Use the information above to give one reason why. [2]

(©) It is observed that many fish-eating birds have been found dead near
the mouth of the rivers Elbe and Rhine.

(1) Use the information above to give one reason why. [1]
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(i) Explain why dead birds are found rather than dead fish. [2]

© WJEC CBAC Ltd.
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4, (@) The table shows how lions and tigers are classified by zoologists.
Classification e . .
Feature of classification group Lion Tiger
group
Kingdom moves in search of its food Animalia Animalia
Phylum have a vertebral column Chordata Chordata
Class feed young on milk Mammalia | Mammalia
Order canine teeth with jaws that move up and Carnivora | Carmnivora
down
Family can sheath their claws Felidae Felidae
Genus roaring cats over 3 m long Panthera Panthera
Species produce fertile offspring when they breed leo tigris
(1) What information shows that lions and tigers both belong to the

© WJEC CBAC Ltd.

Kingdom Animalia?

(i) The scientific name for a tiger is Panthera tigris. What is the scientific

name for a lion?

[1]

(iii) Give one reason why zoologists use scientific names rather than

common names.



(b)
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Hyenas are meat-eating vertebrates that feed their young on milk. They have
the scientific name Crocuta crocuta. Use this information to complete the

table below for hyenas.

[3]

Classification group

Hyenas

Kingdom

Animalia

Phylum

Class

Order

Family

Genus

Species
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5. Radiotherapy is a branch of medicine used for the treatment of cancerous tumours.

External radiotherapy uses a powerful gamma emitter which is heavily shielded. The
gamma-ray beam is aimed at the tumour for short periods of time from different
directions. The tumour cells are killed by absorbing large amounts of heat from the
energy of the radiation.

Internal radiotherapy is carried out by inserting a small radioactive source, which has
a short half-life, directly into the tumour. They give a very high dose of radiation to the
area of the cancer cells. The radiation emitted by the source destroys the tumour
from the inside. Internal radiotherapy is generally more effective than external

radiotherapy.
(@) () State one reason why the therapist may shield parts of the patient’s
body. [1]
(i) State one reason why the gamma-ray beam in external radiotherapy
is directed at the tumour for short periods of time from different
directions. [1]

(iii) State two reasons why internal radiotherapy is considered to be more
effective than external radiotherapy. [2]

© WJEC CBAC Ltd.
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(b) A patient receives an implant of 200 units of iodine-125 directly into a
prostate gland tumour. The patient was injected with the implant on

Jan 1512015, On March 2™ only 100 units remain.

0] Calculate how many units of the implant remain on May 15t 2015, [2]
January February March

| suw | won| TuE | we|THy | PR | saT mmmmmmm sum [mow| rue | wep|mu | Fra | sar |

_Il_ 2| 3 _Il_ 1 2] 3] 4] s[ 8] 7

4 5| 6| 7 Bgm Bg 121314 8| a| 10| 1] 12| 13| 14

11) 12) 13| 14) 15] 16] 17| | 15] 16 1? 1 10) 20 21| [ 15] 16] 17] 18] 19] 20] 21

18 19,@0&&&& | 22 23] 24) 25| 26 27| 28| | 22) 23] 24] 25] 26 27| 28
25| 26| 27 28| 29] 30] 31 29| 30] 31

April May June
[ sun | won| Tue [ weo| iy | rr | sar Il suw [wow] Tue | weo|ru | Frs | sar [l sun |won| Tue | we|miu | Fru | sat |

1 2] 3] a4 1] 2 1] 2] 3] 4] 5] &
5| 6| 7| 8| g 10| 11 3l 4 s & 7 8 g [ 7] 8] 910]11]12]13
12| 13| 14 15 18] 17 18] [10] 11] 12] 13] 14) 18] 16| | 14] 15] 18] 17] 18] 19] 20
19 20| 21 22| 23| 24| 25| [17] 18] 19] 20 21) 22| 23| | 21| 22| 23] 24| 25| 26| 27

26| 27| 28| 29| 30 24| 25| 26| 27| 28/ 29| 30| | 28| 29| 30
a1 |

numberof units=................
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(i) Patients who have undergone this treatment are given the following
advice:
DO NOT:

e use public transport

e share cups, glasses, utensils or
towels

e visit young children or pregnant
mothers

e spend more than 30 minutes with
visitors

Explain why the patient should not visit young children and pregnant mothers.

[2]
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6. The apparatus below is set up to find the energy content of food.

Thermometer

Clamp
Test-tube

20cm? water

Wooden handle

Burning food MNeedle

T

-]

|

Heat resistant mat

In one experiment, the energy content of a food was found to be 6450 J/g. When the
experiment was repeated the following results were obtained.

Repeat Energy cczg/tge)nt of food
1 5049
2 7260
3 6800
4 4896
> 5724

© WJEC CBAC Ltd.
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(@) Describe how the measurements are taken to arrive at these results and
explain why there is such a variation between them. [6 QER]

© WJEC CBAC Ltd.
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(b) Food energy is measured in kilojoules (kJ) and kilocalories (kcal). These units
of measurement allow us to talk about how much energy a food contains and
how much energy is burned up during exercise.

The energy value per gram of various food components includes:

fat — 37 kJ
carbohydrates — 16 kJ
protein — 17 kJ
dietary fibre — 13 kJ
water — 0 kJ

When we regularly eat more energy than our body needs, the excess is
stored inside fat cells.

(i)

(iv)

© WJEC CBAC Ltd.

State one reason why foods high in fat should be eaten in moderation.

[1]

State two medical problems linked to obesity. [2]
Calculate the energy content of 1 kg of fat. [1]
energy content=............... kJ

An overweight person hopes to lose 1 kg of body fat in 30 days.
Calculate by how much they need to reduce their calorie intake each
day. (2]

The conversion factors for joules and calories are:

1 kJ =0.24 kcal

answer = ............. kcal /day

12
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SECTION B

Answer all questions

7. National Trust wardens supervise a group of students who are monitoring the wildlife
living in woodland.

(a) Table 1 shows their observations about the feeding relationships between
organisms. Use the information in Table 1 to complete a food web for the
woodland habitat in the space below. [5]

Fruits & seeds leaves flowers

© WJEC CBAC Ltd.



(b)

(€)
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Give one example, from this food web, of a woodland organism that is: [6]

(i)

(i)
(i)
(iv)
v)
(vi)

at more than one trophiclevel ...,
A PriMAry CONSUMET ...ttt et ettt e e e e e e
2 SECONAANY CONSUMIET .. ...uie ettt ettt e e et e e eeaeeeeaenes
a tertiary CONSUMET .. ... e

aherbivore ...

b= or= 1 0 0110 ] (= T

The government has announced that badger culls (killing) will be allowed. The
Mammalian Society is against this policy since badgers could disappear in
certain areas. This would affect woodland habitats.

(ii)

Explain the effect of badger culling on the number of stoats. [2]
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(d) @ Complete the table below for one food chain in the woodland habitat.
[1]
Organism | Number in chain | Average mass of each organism (g) | Total mass (g)
leaves 100 0.5
caterpillars 20 1.0
shrew 1 2.0 5

(ii)

chain shown in the table above.

Draw on the grid below, a pyramid of biomass to scale, for the food

[3]
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(e) The table shows information about the energy transfer through the trophic
levels of the woodland habitat.

. Energy i
Trophic level 2 Efficiency of energy transfer
(J/m*lyear) to next level
1 25000 15.0%
2 3750 12.3%
3 460
(@ Calculate the energy loss between trophic level 1 and level 4. [1]
energy loss = ............. Jim?lyear
(i) Complete the table. [2]
(Space for working)
) Explain the role of green plants in energy transfer in a food web. [2]
25

END OF PAPER
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PERIODIC TABLE OF ELEMENTS

1 2 Group 3 4 5 6 7 0
iH 4He
Hydrogen Hedium
ILi | %Be UB | 2C | N | %O | F | ®Ne
Lithium | Berylium Boron | Carbon | Nitrogen | Oxygen | Fluorine | Meon
fiNa | $iMg AL RS GP | %S | B0 | 2Ar
Sodium | Magnesam Aumnum | Silicon | Phephons | Sulfur | Chionine | Argon
BK |9Ca | £Sc | £Ti | 2V | 2Cr [ £Mn | %Fe | #Co | #Ni | %Cu | %2Zn | 5Ga | 3Ge | 1 As | Se | ¥Br | ¥Kr
Potassum | Calcium | Scandium | Tanum | Vanadum | Chromium | Manganess | Iron | Cobalt | Nickel | Copper| Zinc | Gallium | Gemaum | Arsenic | Selenium | Bromine | Kryplon
%Rb | 2Sr | BY | 52 | §Nb | %Mo | @Tc | '%iRu [ 'ERh [ "EPd | “SAg | 'BCd | "SIn | S | 'ZSb | 2Te | Ul | UXe
Rubidium | Strontium | Yitrium | Zrconium | Miobiam | Maybdenum | Technetum | Ruthenium | Rhodium | Pallasdum | Silver | Cadmium | Indium Tin Antimony | Telwium | lodine | Xenon
& 97 1
Cs|'¥Ba | '¥la | 'BHf | iTa | W | “SRe | %20s | "WIr | WPt | T Au | 01Hg | 2TI | Pb | 2%Bi | 25Po | At [ #ZRn
Caesum | Barium | Lanthenum | Hafnium | Tantakam | Tungslen | Rhenium | Osmium | Iridium | Platinum | Gold | Mercury | Thalium | Lead | Bismuth | Polonium | Astating | Radon
=3 226 =27
T | Sy Ra | L Ac
Francium | Radium | Actinium
Key:

© WJEC CBAC Ltd.

Mass number —— A

Atomic number ———=(Z

X =1——Element Symbol
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UNIT 2: (Double Award) SPACE, HEALTH AND LIFE
FOUNDATION TIER
MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

One tick must equate to one mark (apart from the questions where a level of response mark scheme is applied).

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

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Marking schemes will indicate when explicit working is deemed to be a necessary part of a correct answer.

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.

Extended response question

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statements.

© WJEC CBAC Ltd.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao
ecf
bod

correct answer only
error carried forward
benefit of doubt

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
(@ | @ 8 m/s 1 1 1
(i) Subs of change in v of 8 m/s and time of 2 s (1) 1 2 2
Answer = 4 m/s? (1) 1
() | (@) 5s 1 1 1
(i) 5x12.5(1) 2 2 2
62.5m (1)
€ | @ Subs <= (1) 1 . 2 2
=10.2m/s (1)
(d) Straight line (1) 2 2 2
to0 0,14 (1)
Question 1 total 2 8 0 10 10 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@ | () Ticks in boxes 1,4 and 5 3 3
(i) Values within the range -70 to -120 °C 1 1
(b) | () explosion 1 1
(i) expand 1 1
(iii) million 1 1
Question 2 total 3 0 4 7 0 0
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@ | () run off/leaching of (fertiliser / pesticides) 1 1
(i) Heavy metal pollution or named copper/Cu, lead/Pb, zinc/Zn. 1 1
(b) Most/highest nitrate/nitrogen OR phosphate. (1) 2 2
eutrophication / Fish suffocate. (1)
© | (@) High levels of heavy metal pollution 1 1
(i) Heavy metal/lead cause poisoning (1) 2 2
build up to a toxic level / bioaccumulation in birds (1)
Question 3 total 4 0 3 7 0 0
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
@ | () Move in search of food 1 1
(i) Panthera leo 1 1
(iii) No confusion between different common names used in different 1 1
parts of the world
(b) Down: 3
Chordata, Mammalia, Carnivora (1) 3
Crocuta (1)
crocuta (1)
Question 4 total 1 5 0 6 0 0
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@ | (@ Prevent radiation passing through healthy organs 1 1
(i) Different directions so does not always pass through the same 1 1
healthy tissue / Short time so dose to healthy tissues is limited
(iii) Provides a steady & continuous source of radiation to the 2 2
tumour (1)
Less risk of damaging healthy surrounding tissue (1)
(b) | () Time difference is same or 60 days (1) 1 2 2
So halves again to 50 units (1) 1
(i) Radiation more damaging to {growing/dividing} cells (1) 2 2
Radiation is ionising / damages DNA (1)
Question 5 total 5 2 1 8 2 0
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

@ | O

Indicative content:

Measure and record the mass of the water in a boiling tube.

Measure and record the temperature of the water. Measure the mass of
the food sample. When the flame goes out measure and record the
temperature of the water.

The variation in the results could be due to differing times between igniting
the food and placing it under the boiling tube. The distance of the burning
food from the boiling tube could have varied/ not been placed in the same
spot. Also there could have been incomplete burning of the food.

5 -6 marks

Describes fully all measurements and possible causes of the variation.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3 -4 marks

Describes measurements and possible causes of the variation with few
omissions

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

Some relevant measurements or causes of variation included.

There is a basic line of reasoning which is not coherent, largely irrelevant,
supported by limited evidence and with very little structure. The candidate
used limited scientific terminology and inaccuracies in spelling,
punctuation and grammar.

0 marks

No attempt made or no response worthy of credit.

3

6
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. . . Marks Available
Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
(o) | () They have the highest energy content. 1 1
(i) Diabetes (1) 2 2
Cardiovascular disease (1)
(iii) 37 000 kJ 1 1 1
(iv) kcal equivalent = 37 000 x 0.24 = 8 880 kcal/month (1) 2 2 2
= 296 kcal/day (1)
Question 6 total 6 3 3 12 3 6
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
@) 5 5
badgers
spiders
ladybirds
‘ rabbits | ‘ aphids ‘ ‘ butterflies ‘ ‘ bees ‘
o
Any 5 x (1) from:
e Flowers to butterflies/bees to spiders to shrews to 5

kestrels/stoats

Leaves to aphids to ladybirds to spiders
Leaves to rabbits to badgers/stoats

Fruits & seeds to badgers

Fruits & seeds to mice to kestrel

Fruits & seeds to blackbirds to kestrels/stoats
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(b) | () badgers/spiders/ kestrels/ stoats/spiders 1 1
(i) blackbirds/mice/rabbits/aphids/butterflies/bees 1 1
(iii) kestrels/badgers/ladybirds/spiders/stoats 1 1
(iv) spiders/shrews 1 1
(V) blackbirds/mice/rabbits/aphids/butterflies/bees 1 1
(vi) kestrels/ spiders/ ladybirds/shrews/ stoats 1 1
© | (@) two food sources named(1) 1 3
rabbits would increase (1) 2
fruits & seeds would increase (1)
(i) Less competition for food (1) 2 2
so numbers increase (1)
d) | () 50, 20, (all correct for 1 mark)
(i) labelling of levels, (1) 3 3 3 3
appropriate scale (1)
correct ratio between levels (25-10-1) (1)
e | @) 24 977 1 1 1
(i) substitution of values % 1) 1 2 2
answer 5% (1) 1
() Transfer energy from sunlight by photosynthesis (1) 2 2
Into chemical energy for food web. (1)
Question 7 total 9 12 4 25 7 8
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 2 8 0 10 10 0
2 3 0 4 7 0 0
3 4 0 3 7 0 0
4 1 5 0 6 0 0
5 5 2 1 8 2 0
6 6 3 3 12 3 6
7 9 12 4 25 7 8
TOTAL 30 30 15 75 22 14
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Candidate Name

Centre Number

Candidate Number

] Jof | |
GCSE
-
wJ e C APPLIED SCIENCE (Double Award)
C b QC UNIT 2: (Double Award) SPACE, HEALTH AND LIFE
HIGHER TIER

SAMPLE ASSESSMENT MATERIALS

(2 hour 30 minutes)

ADDITIONAL MATERIALS

For Examiner's use only

Question

Maximum
Mark

Mark
Awarded

25

11

10

10

7

2 IR o I S A

12

Total

75

In addition to this paper you will require a calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.

Write your name, centre number and candidate number in the spaces at the top of this page.

Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

Section A is based upon the Pre-Release Article

The number of marks is given in brackets at the end of each question or part-question.

Question 1(f) is a quality of extended response (QER) question where your writing skills will

be assessed.

© WJEC CBAC Ltd.




GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 100

SECTION A

Answer all questions

1. National Trust wardens supervise a group of students who are monitoring the wildlife
living in woodland.

(@) Table 1 shows their observations about the feeding relationships between
organisms. Use the information in Table 1 to complete a food web for the
woodland habitat in the space below. [5]

fruits & seeds leaves flowers

© WJEC CBAC Ltd.
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(b) Give one example, from this food web, of a woodland organism that is: [6]

0] at more than one trophiclevel ...

(i) A PrIMArY CONSUMET ...vuuitite ettt et et e et et ae e e et e e neaeaes

(iii) A SECONAANY CONSUMIET ....uii ittt et e e e e e e e e eere e e e

(iv) atertiary CONSUMET .. ...

()] A herbivore ...

(vi) = R o= | 0 0] 1/ 0] =TT
(© (@ Complete the table below for one food chain in the woodland habitat.

[1]
Organism | Number in chain | Average mass of each organism (g) | Total mass (g)

leaves 100 0.5

T — T B
— - e 2 ..........

(ii)

Draw on the grid below, a pyramid of biomass to scale, for the food
chain shown in the table above. [3]
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(d) The table shows information about the energy transfer through the trophic
levels of the woodland habitat.

Trophic level (J/Enr:ze/;r/%);r) Efficien(i)é Onfei?:eer\?gl transfer
1 25000 15.0%
2 3750 12.3%
3 460
y e
Complete the table. [2]

(Space for working)

(e) Explain the role of green plants in energy transfer in a food web. [2]

© WJEC CBAC Ltd.



(f)
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The government has announced that badger culls (killing) will be allowed. The
Mammalian Society is against this policy since badgers could disappear in
certain areas. This would affect woodland habitats. Explain how the culling of
badgers could affect the other organisms living in the woodland. [6 QER]

25
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SECTION B
Answer all questions

2. The graph shows the velocity of a top athlete running a 100 m race. The gun is fired
at O s to start the race.

Velocity (m/s)
A

14

12 /

10 i

—

—]

—

Time (s)
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(ii)

(b)

(€)
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Use the graph to find the athlete’s reaction time. [1]

............. s
Calculate the athlete’s acceleration between A and B using the
equation: [3]
. change in velocity
acceleration= .
time
acceleration = ..........cooeiiiiien
At the end of the race the athlete takes 2.5 s to slow down uniformly to rest.
Complete the graph to show this. [2]
0] Calculate the distance ran by the athlete between points B and D. [3]
distance = ......cccccvvveiviiiieerieeeee, m
(ii) Calculate the mean velocity of the athlete between points B and D
using the equation: [2]
] distance
velocity= ———
time
mean VElOCItY = ......ovvvviiiiiiieeneeenns m/s

11
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3. Over 80% of sea pollution comes from land-based activities. Rivers are one common
path of entry of contaminants to the sea. The map shows the main pollution levels in

some rivers that enter the North Sea.

River Rhine EREEver Elbe‘ hﬁ,
North Sea 100 0 m

River Weser U
|

River Humber 50 0
40 - o Ida
N PCuPbzn C/%
a——c_& Pl e o= | DNPCuF’bZn

\ N PCuPbZn
; 1 o= =
0 NP CuPbZn v \

& (’ )
. \ 0 L
BRITAIN /} /f @i_ J

per year of:

N nitrogen

P phosphorus

[*4Cu copper

L |Pb lead }Heaw
'Zn  zinc Imetals

/' Thousands of tonnes

Use the information above to answer this question.

(a) Explain how farming and industry cause water pollution.

(b) (@ At the mouth of which river would you expect to find the lowest
concentration of oxygen?

(i) Explain why this is the case.

© WJEC CBAC Ltd.
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https://en.wikipedia.org/wiki/Contaminants

(c)
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@ Many birds die as a result of bioaccumulation. Explain what is meant
by the term bioaccumulation. [2]

(i) At the mouth of which river will this have the most significant effect?

[1]

10
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4, Radiotherapy is a branch of medicine used for the treatment of cancerous tumours.

External radiotherapy uses a powerful gamma emitter which is heavily shielded. The
gamma-ray beam is aimed at the tumour for short periods of time from different
directions. The tumour cells are killed by absorbing large amounts of heat from the
energy of the radiation.

Internal radiotherapy is carried out by inserting a small radioactive source, which has
a short half-life, directly into the tumour. They give a very high dose of radiation to the
area of the cancer cells. The radiation emitted by the source destroys the tumour
from the inside. Internal radiotherapy is generally more effective than external

radiotherapy.

(@) 0] Give two reasons why the gamma-ray beam in external radiotherapy
is directed at the tumour for short periods of time from different
directions. [2]
PP
e

(ii) Explain why internal radiotherapy is considered to be more effective
than external radiotherapy. [2]

© WJEC CBAC Ltd.
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(b) A patient receives an implant of 200 units of iodine-125 directly into a prostate
gland tumour. The half life of iodine-125 is 60 days.
0] If the patient was injected with iodine-125 on Jan 15t 2015. Calculate
the activity of the implant on May 15t 2015, [3]
January February March
T 1 1 2 3] [ 1] 2[ 3] 4] 5] e[ 7| [ 1] 2] 3] 4] 5] &[] 7]
4| 5] 6] 7| 8| 9| 10 8| 9| 10 11} 12| 13| 14 8| 9| 10| 11| 12| 13| 14
11| 12| 13| 14| 15| 16| 17 15| 16| 17[ 18| 19| 20| 21 15| 16| 17| 18| 19| 20| 21
18] 19| 20| 21| 22| 23] 24 22| 23| 24| 25| 26| 27| 28 22| 23| 24| 25| 26| 27| 28
25| 26| 27( 28] 29| 30 31 29| 30| 31
April May June
11 2| 3| 4 1 2 1) 2| 3| 4| 5] 6
5| 6| 7| 8] 9| 10| 1 3| 4| 5| 6] 7| 8] 9 7| 8| 9| 10| 11| 12| 13
12 13| 14| 15| 16| 17| 18 10| 1] 12 13| 14| 15| 16 14| 15| 16| 17| 18| 19| 20
19] 20| 21| 22| 23| 24| 25 17 18] 19 20( 21| 22| 23 21| 22| 23| 24| 25| 26| 27
26| 27| 28] 29| 30 24| 25| 26| 27| 28| 29| 30 28| 29| 30
31
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activity = ................ units



GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 110

© WJEC CBAC Ltd.

(ii)

Patients who have undergone this treatment are given the following
advice:

DO NOT:
e use public transport

e share cups, glasses, utensils or
towels

e visit young children or pregnant
mothers

e spend more than 30 minutes with
visitors

Explain why this advice should be strictly followed. [3]

10




5. The table gives some information about the planets in our solar system. Use the
information in the table to answer the questions that follow.
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Mean Time to
T Diameter spin once Time to Average
Planet f on axis orbit Sun | temperature | Content of Known
o S (Mm or (Earth atmosphere | moons
10° m) (Earth years) (°C)
(AU)
days)
Mercury 0.4 5 59 0.2 2 none 0
carbon
dioxide
Venus 0.7 12 243 0.6 480 (96%), 0
nitrogen
(3.5%)
nitrogen
0,
Earth 1.0 13 1 1 14 (77%), 1
oxygen
(21%)
carbon
Mars 15 7 1 2 -63 dioxide 2
: (95.3%),
argon
Jupiter 5.2 143 0.4 12 -130 hydrogen, 63
helium
Saturn 9.5 120 0.4 29 -130 hﬁdr‘.’ge”' 61
elium
hydrogen,
Uranus 19.2 51 0.7 84 -200 helium, 27
methane
hydrogen,
Neptune 30.0 50 0.7 165 -200 helium, 13
methane
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@ Place a tick in the box next to the correct statements. [3]

Larger rocky planets have more moons than smaller planets

The time a planet takes to spin on its axis is proportional to
distance from the Sun

The asteroid Ceres has a temperature of -50°C

The asteroid Ceres is 3.1 Au from the Sun

Venus has a day length longer than its year

The days on all the gas giants are shorter than on Earth

(i) It was once thought that the time of orbit of a planet around the
Sun would be proportional to distance from the Sun.

Use data from the table to plot a graph to determine whether this
statement is true. Only include the planets Earth, Mars, Jupiter,
Saturn and Uranus in your graph. [4]

© WJEC CBAC Ltd.
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(i) In one experiment, the energy content of a food was found to be
6450 J/g. When the experiment was repeated the following results
were obtained.

Energy content of food

(J/9)
5049

7260
6800
4896
5724

Repeat

galbh|lw]|dN

State three possible causes for the variation in results. [3]

© WJEC CBAC Ltd.
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(b)

© WJEC CBAC Ltd.

We eat food to fuel our bodies for energy. Carbohydrates are the body’s
preferred fuel, although proteins and fats can also be converted into energy.
Food energy is measured in kilojoules (kJ) and kilocalories (kcal). These units
of measurement allow us to talk about how much energy a food contains and
how much energy is burned up during exercise.

The conversion factors for joules and calories are:
1 kJ =0.239 kcal; and 1 kcal =4.184 kJ

Foods which are high in fats, added sugars or alcohol are by far the most
energy-dense foods. This is why they should only be consumed in
moderation, particularly if you are overweight or obese.

The energy value per gram of various food components includes:

fat — 37 kJ
carbohydrates — 16 kJ
protein — 17 kJ
dietary fibre — 13 kJ
water — 0 kJ

When we regularly eat more energy than our body needs, the excess is
stored inside fat cells. Just one kg of body fat contains the equivalent of
37000 kJ.

Use the information above to describe the advice you would give an
overweight person who plans to lose 1 kg of body fat in a month. Include in
your answer a calculation of the daily reduction of kcal consumption. [4]

(Space for calculation)

END OF PAPER
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PERIODIC TABLE OF ELEMENTS

1 2 Group 3 4 5 6 7 0

iH ‘He

Hydrogen Helium
ILi | %Be 4B | 2C | N | %O | F | ®Ne
Lithium | Beryfium Boron | Carbon | Nitrogen | Oxygen | Flucrine | Neon
“Na | % ZAL | 2si | 1P | %s | %0 | A
Sodium | Nagesun Aumnum | Silicon | Phosphorus | Sulfur | Chiorine | Argon

WK [9Ca | $Sc | 84Ti | 3V | RCr | Mn | $Fe | 3Co | 33Ni | %Cu [ $Zn | FGa | 3,Ge | BAs | %Se | 3Br [ HKr

Potassum | Calcium | Scandum | TRanium | Vanadum | Cheomium | Manganese | Iron | Cobait | Nickel | Copper | Zinc | Gallium | Gemanum | Arsenic | Selenium | Bromine | Krypton

%Rb | ¥Sr | BY | %2 [ BNb [ %Mo | BTc ['%Ru ['28Rn | %Pd | %Ag | BCd | "Sin |'8Sn | 2Sb | 2Te | 1 | BiXe

Rubdum | Strontium | Yitrium | Zrconum | Niobium | Maybdenm | Tednetum | Ruthenium | Rhodum | Palledum | Silver | Cadmium | Indium Tin | Antmony | Telurium | lodine | Xenon

133 1% 139 170 181 184 186 190 192 195 197 201 204 20 2003 | 210 210 222
3Cs |'¥Ba | "Sla | 'RHf | ®iTa | W | %Re | %00s | "2ir | WSPt [ %A [ 1Hg | 4TI [27pp | 20Bi | 28P0 | #%At [2ZRn

Caesum | Barium | Lanthanum | Hafnium | Tantaksm | Tungsten | Rhenum | Osmium | Iridium | Platinum | Gold | Mercury | Thalium | Lead | Bismuth | Polonium | Astatine | Radon

@3F | 2Ra | 27 A

Francum | Radium | Actinium

Key:

Mass number ———{ A
X <«—— Element Symbol
Atomic number ——» Z

Name

© WJEC CBAC Ltd.
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UNIT 2: (Double Award) SPACE, HEALTH AND LIFE
HIGHER TIER
MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

One tick must equate to one mark (apart from the questions where a level of response mark scheme is applied).

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

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Marking schemes will indicate when explicit working is deemed to be a necessary part of a correct answer.

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.

Extended response question

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statements.

© WJEC CBAC Ltd.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao
ecf
bod

correct answer only
error carried forward
benefit of doubt

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(@)

kestrels

spiders

ladybirds

blackbirds

rabbits aphids butterflies

bees

Fruits &

leaves
seeds

flowers

Any 5x (1) from:
e Flowers to butterflies/bees to spiders to shrews to
kestrels/stoats
Leaves to aphids to ladybirds to spiders
Leaves to rabbits to badgers/stoats
Fruits & seeds to badgers
Fruits & seeds to mice to kestrel
Fruits & seeds to blackbirds to kestrels/stoats

5

(b) | O

badgers/spiders/ kestrels/ stoats/spiders

(ii)

blackbirds/mice/rabbits/aphids/butterflies/bees

=

=

(iil)

kestrels/badgers/ladybirds/spiders/stoats

© WJEC CBAC Ltd.
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(iv) spiders/shrews 1 1
(v) blackbirds/mice/rabbits/aphids/butterflies/bees 1 1
(vi) kestrels/ spiders/ ladybirds/shrews/ stoats 1 1
© | @ 50, 20 (all correct for mark) 1
(ii) labelling of trophic levels (1) 3
appropriate scale (1)
correct ratio between levels (25 -10-1) (1)
(d) substitution of values (=) (1) 1 2
=5% (1)
(e) Transfer energy from sunlight by photosynthesis (1) 2 2
into chemical energy for food web(1)
4) Organisms that badgers feed on (rabbits, fruits & seeds) will become more 6

plentiful; more availability of fruits & seeds will cause an increase in herbivores
that feed on them (mice & blackbirds); more food available for kestrels & stoats
could increase their numbers; rabbit population will increase; lower supply of
leaves so aphids may decrease; result in decrease in ladybirds; spiders will
depend more on butterflies & bees so their numbers will decrease.

5 -6 marks

Detailed description of effects on prey and predators linked with consequential
effects on other organisms.

There is a sustained line of reasoning which is coherent, relevant, substantiated
and logically structured. The candidate uses appropriate scientific terminology
and accurate spelling, punctuation and grammar.

3 —4 marks

Detailed description of effects on direct prey and predators.

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

A basic description of some effects is given.

There is a basic line of reasoning which is not coherent, largely irrelevant,
supported by limited evidence and with very little structure. The candidate used

© WJEC CBAC Ltd.
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limited scientific terminology and inaccuracies in spelling, punctuation and
grammar.

0 marks
No attempt made or no response worthy of credit.

Question 1 total

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@ | (@ 0.2 (s) 1 1
(i) correct values (8 m/s) (1) 1 3 2
Subs of time of 1.8 s (1) 1
Answer = 4.4 m/s? (1) 1
(b) Straight line (1) 2 2 2
t0 0,12.5 (1)
© | @ 5x125=62.5m (1) 3 3 3
22x3=30.75m (1)
=93.25m (1)
OR
8x8=64m(1)
13
—Xx4.5=29.25m (1)
=93.25m (1)
(i) 93.25 (ecf) /8 (1) 1 2 2
=11.66 m/sor 11.7 m/s (1) 1
Question 2 total 3 8 0 11 9 0

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
(a) Fertiliser/nitrates/phosphates (1) 3 3
Leaching into water/rivers/sea (1)
Heavy metal pollution or named copper/Cu, lead/Pb, zinc/Zn. (1)
() | () Rhine 1 1
(i) Most/highest nitrate/nitrogen OR phosphate (1) 3 3
Plant/algal growth (1)
Decay/decompose by bacteria which takes out oxygen (1)
© | (@) Heavy metal/lead build/more concentrated (1) 2 2
to a toxic level at the end of the food chain (1)
(i) Elbe 1 1
Question 3 total 8 0 2 10 0 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@ | () Short time because gamma rays are harmful (1) 2 2
Different directions so does not always pass through the same
healthy tissue (1)
(i) Less risk of damaging healthy surrounding tissue (1) 2 2
Provides a steady & continuous source of radiation to the
tumour (1)
(b) | () Time = 120 days (1) 1 3 3
Equivalent to 2 half lives (1) 1
50 units (1) 1
(i) Reduce exposure of other people to radiation (1) 3 3
Radiation more damaging to {growing/dividing} cells(1)
Radiation is ionising / damages DNA (1)
Question 4 total 5 5 0 10 3 0

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
0] Ticks in boxes 4,5 & 6 3 3
(i) Scales occupying at least half of the grid on both axes (1) 3 4 2
all points correct (1)
Line of best fit (1)
Line is curved so statement is incorrect. (1) 1
Question 5 total 0 3 4 7 2 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac

@ | () Measure and record the mass of the water in a boiling tube. (1) 5 5 5
Measure and record the temperature of the water. (1)
Measure the mass of the food sample. (1)
Hold the burning food sample close to the base of the boiling
tube. (1)
When the flame goes out measure and record the temperature
of the water. (1)

(i) Time between igniting the food and placing it under the boiling 3 3 3

tube varies (OWTTE) (1)
Distance of the burning food from the boiling tube varied/ not
placed in the same spot (1)
Incomplete burning (1)
Do not accept {mass/size} of food varied/different volume of
water/ not burnt for same length of time/ different food

(b) kcal equivalent = 37099 (2) 4 4 2

4.184

= 8 843.2 kcal/month (1)
= 295 kcal/day (1)
Dietary intake/fat intake needs to reduce by 295 kcal per day. (1)
Question 6 total S 4 3 12 2 8

© WJEC CBAC Ltd.
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 9 10 6 25 6 8
2 3 8 0 11 9 0
3 8 0 2 10 0 0
4 5 5 0 10 3 0
5 0 3 4 7 2 0
6 5 4 3 12 2 8
TOTAL 30 30 15 75 22 16

© WJEC CBAC Ltd.







GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 129

Candidate Name

Centre Number

Candidate Number

o] |

1]
GCSE
-
wJ e C APPLIED SCIENCE (Double Award)
CbQC UNIT 3: (Double Award) FOOD, MATERIALS

AND PROCESSES

FOUNDATION TIER

SAMPLE ASSESSMENT PAPER

(2 hour 30 minutes)

ADDITIONAL MATERIALS

For Examiner's use only

Question

Maximum
Mark

Mark
Awarded

6

15

6

11

© Nl ||~ w|DdRF

11

Total

75

In addition to this paper you will require a calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.

Write your name, centre number and candidate number in the spaces at the top of this page.

Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.

Question 3 is a quality of extended response (QER) question where your writing skills will be

assessed.
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Answer all questions

1. The table below contains information on the density of metals.
Metal Meltl(r:)%)p0|nt I(Dge/r;zg))/

lead 327 11.3

cobalt 1495 8.9

aluminum 660 2.7

stainless steel 1489 8.0

(a) A block of metal has been found in a laboratory. It has a mass of 72.0g with
three sides of the same length (3 cm).

3.0 cm
W 3.0 cm
A 3.0 cm -
0] Calculate the volume of the metal block using the equation:
volume = width x depth x length [1]

© WJEC CBAC Ltd.
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(i) Identify the metal in the block. You will need to use your answer to
part (i) and the equation below. [2]

mass (g)

density= ————
= Jolume ( cm3)
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(b) The table below shows some information about three alloys of iron.

Alloy of iron

Composition

Properties

mild steel

99.8% iron
0.2% carbon

easily pressed into shape

will rust

high carbon steel

98% iron
1.7% carbon
0.3% manganese

hard but brittle

stainless steel

74% iron
0.3% carbon
...... % chromium
7.7% nickel

hard
rust resistant

0] State which diagram below represents the stainless steel. Give one

reason for your choice.

A

90000

C

ey

Stainless steel: .......cccovveiiiii,

[2]

R B A ON: . et
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(i) Calculate the percentage (%) chromium in stainless steel. Use your
answer to complete the table. [1]

© WJEC CBAC Ltd.
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2. Students are investigating photosynthesis. They started by observing the structure
of a leaf under the microscope.

@) 0] Complete the labelling of the leaf below using only the terms in the
box. [2]
palisade mesophyll layer waxy cuticle spongy mesophyll layer

Epidermis
L) e . . L] ]
DN e e i
. . e * 9 - L ]
. * . "' . ® .:: LI |
L ¢ * . : . I...
*, LT Ly Y iy % e!
- . .y - L™ . ..
., AR B = _
L ] . —_
" .' (] . * []
) ] - Air ..i.'. .. :
.. :.-. Space " P e
: : . oo’ ot
- - ]
e ) Uy .'.' ..'- .o-'
L] - [
. .'.o.‘...: .l...
. » . s g0
oo " ® L ".
a® . .... e Ve
. s 0 e, et
s * B '.l... ..
. *e

®
Upper
Epidermis

Guard Cell with Chloroplasts

(i) The letter B is used on the diagram to label the space between two
guard cells. State its scientific name and describe its function in
photosynthesis. [2]
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(b) The diagram below shows an experiment to investigate the effect of light
intensity on the rate of photosynthesis.

lamp — -

{

~ % \r—boiling tube
. | \' \.\ \\‘\\
water

\\ pondweed weighted with paper clip

11 | I | I | I I I I I I I I I
tank or beaker of water between pondweed and lamp metre rule
(@ Complete the word equation for photosynthesis. [2]
carbon dioxide + ... 2glucose + ...

(i) The number of bubbles produced by the pondweed per minute was
counted.

The experiment was repeated with the lamp at different distances from
the pondweed and the results shown in the table. In each case the
temperature was kept constant.

Distance from lamp to the beaker (cm) Bubbles of gas per minute
40 49
80 39
120 25
160 12
200 12

© WJEC CBAC Ltd.
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Use the data to plot a graph on the grid below. [4]
o
5
£
S
@
£
(%)
s
(@)
©
(%)
Q
Q
Q
=]
a]
40 80 120 140 160 200

Distance from the lamp (cm)
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Use your graph to estimate the rate of photosynthesis at a distance of
100cm [1]

Use the results of the experiment to describe the effect of light
intensity on the rate of photosynthesis. [2]

(© It was necessary to carefully control the conditions in the investigation.

(i)

© WJEC CBAC Ltd.

Give one reason why it was necessary to keep the temperature
constant in the investigation. [1]

State one other condition that needs to be controlled in the
investigation. [1]

15
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3. Recent food poisoning studies have found that there are more than 500000 cases of
food poisoning per year from known pathogens in the UK. This figure would more
than double if it included food poisoning cases from unknown pathogens.

The Food Standards Agency carried out a survey to explain why there has been an
increase of food poisoning. One of the findings from the survey was that one in five
(21%) of us don't wash our hands with soap after handling raw meat.

Explain the actions that staff working in a restaurant kitchen should take to reduce

the risk of causing food poisoning (other than personal hygiene).
[6 QER]

© WJEC CBAC Ltd.
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4, Vinegar contains a weak acid called ethanoic acid. The concentration of ethanoic
acid in vinegar can be found using a titration with sodium hydroxide.

@) Complete the word equation for the reaction. [2]

ethanoic acid + sodium hydroxide > ................... ethanoate + ......................

(b) A laboratory technician is checking the concentration of ethanoic acid in
vinegar which is to be sold in a local supermarket.

He measures exactly 25.00 cm?® of sodium hydroxide solution into a conical
flask. State the letter of the instrument that he should use to measure this
volume. [1]

4

answer: .............

© WJEC CBAC Ltd.
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(© The technician carries out the titration by adding ethanoic acid to the sodium
hydroxide using a 50.0 cm® burette. He records his results in the table below.

Rough titration Titration 1 Titration 2 Titration 3
Final volume
.............. 24.30 24.30 24.50
(T )
Start Volume
0.05 0.20 0.25 0.50
(cevreenanns )
Titre
.............. 24.10 24.05 24.00
(cevreenanns )

(ii)

(iii)

© WJEC CBAC Ltd.

The technician has not added the units used in the titration to his

table. Add the units to the table.

[1]

The first burette reading is shown in the diagram below. Add this

volume to the table and use it to find the missing titre.

24

T
)

26

Calculate the mean titre.

mean titre

[2]

[3]
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(iv) The vinegar should have a concentration between 0.780 and 0.860
mol/dm?®. If it does not the technician must report the vinegar as ‘out of
range’.

The concentration of the ethanoic acid in vinegar can be found by
multiplying the mean titre by 0.0327. Explain whether the technician
should report the vinegar as ‘out of range’. [2]

11
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5. In a nuclear reactor, energy is released by fission and is the result of a controlled
chain reaction. Fuel rods are made of uranium. The graphite moderator surrounds
the fuel rods. The boron control rods can be raised and lowered.

The diagram shows the important parts in the core of a gas-cooled nuclear reactor.

Uranium fuel rods
Bor0|n control rods

Core

Graphite
moderator
Cold gas
Thick concrete shield
(a) In the Chernobyl disaster the reactor nearly melted down due to mistakes

made by the engineers. Which of the following statements could cause a
meltdown in a reactor? Place a tick (v') in the box next to the correct
statements. [2]

Adding more moderator

Pouring sand over the reactor

Removing the fuel rods

Withdrawing the control rods

Switching off the coolant

© WJEC CBAC Ltd.
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(b) Explain the risks caused by damaging the thick concrete shield. [2]

(© The table below shows different isotopes of uranium (U)

Isotope Nuclear symbol
U-230 2300
U-234 23U
U-235 23U
U-238 2380
Use the table to complete the sentences. [3]
All the isotopes have a nucleus that contains ..................... protons.

The isotope that contains 143 neutrons inits nucleiis .....................

The isotope containing the fewest neutronsis ..............c..ocooiiieil,

(d) Complete the following nuclear equations which show the decay of two of
these uranium isotopes listed in the table above. [2]

© WJEC CBAC Ltd.
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6. The correct choice of material can have a major effect on the success and
performance of sporting equipment.

(@) Complete the table by adding one tick (v) in each row to identify the

properties of ionic and covalent compounds.

[3]

Feature

lonic bond

Covalent bond

sharing electrons

strong electrostatic
attraction

found between non-metals

(b) The diagrams below show two forms or allotropes of carbon.

0] Identify each allotrope.

[2]

(i) State the type of bond that is common to both allotropes. [1]

© WJEC CBAC Ltd.
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(© Performance of cyclists in the Olympic Games can be improved by using the
best materials available to build their bikes.

Information about materials that can be used in racing bikes is show in the

table below.

Material Tensile strength Density Melting point
(GPa) (g/cm?) (°C)
carbon fibre 3.90 1.75 3500
steel 1.30 7.90 2 750
aluminium 0.70 2.70 660
titanium 2.02 4.50 1668

State which material is the most suitable for use in a racing bike, giving two
reasons for your answer.

[3]

© WJEC CBAC Ltd.
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7. DNA profiling is a forensic technique used to identify individuals by characteristics of
their DNA. A DNA profile is a small set of DNA variations that is very likely to be
different in all unrelated individuals. DNA profiling can be used in paternity disputes.

The image below shows the DNA profile from such a paternity dispute.

Mother Child Male 1 Male 2
-2 E————— 32 R0 EEE———
= ——_>

Rae——-- o=—————=m
—1 1
e —
- | Com——
= ==
— e  ———
=% e
E—— 31 o3
—2
k3 o
g—— =3
e -
E-———_§ E-— 3 e
K-— 3§ Re=———
= — -
Ty R e
| ———— —3

(a) Explain how the DNA profiles above show that male 1 is the father of the

child. [2]
(b) ...... Stat e tWO Other I mportan t us eS Of . gen etlc pro mmg ................................. [2]
O Desarie e rncieupon i th us of gt prfing o

identification of individuals depends. [1]

@ v one campevhen vl rabevaie. "
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(d) ‘23andMe’ is a home DNA testing kit which is on sale in the UK. Give
two reasons why there is concern about the widespread use of this type of
DNA testing. [2]

© WJEC CBAC Ltd.
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8. Students are investigating how effective the catalyst copper (Il) oxide works on the
decomposition of hydrogen peroxide. The students performed two experiments.
In both experiments 5 g of copper(ll) oxide was added to a flask containing 100 cm?
hydrogen peroxide solution. The balanced symbol equation for the reaction is given
below.
CuO
2H202 % 2H20 + 02

The gas oxygen is released.

In Procedure 1 the students counted the number of bubbles of gas given off
every 10 seconds.

In Procedure 2 the students measured the volume of gas given off with a
burette.

The results of the students' experiments are below.

Procedure 1 Procedure 2
Time (s) Number of bubbles of Total volume of gas given
oxygen off
(cm®)

10 > 25 15
20 18 27
30 15 37
40 10 45
50 4 50
60 2 51
70 1 51
80 0 51
90 0 51

© WJEC CBAC Ltd.
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Explain which method of measuring gas gives the most valid results. [2]
Describe how the rate of the reaction changes during this experiment. [2]
Use data from the table to calculate the maximum rate of reaction. [2]

rate = ..o cm®/min
Explain what is meant by the term ‘catalyst’. [2]

State how much copper(ll) oxide would be left in the flask at the end of the
reaction. [1]

State two ways that the students could speed up the rate of this reaction. [2]

END OF PAPER
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PERIODIC TABLE OF ELEMENTS

1 2 Group 3 4 5 6 7 0
iH {He
Hydrogen Helium
TLi 9 1 12 1* " 19 20
iLi | yBe 1B | 2C [ ¥N | O | F [2Ne
Lithium | Berylium Boron | Carbon | Nitrogen | Oxygen | Fluorne | Neon
WNa (5 DAL TS| EP | RS | 3O | RAr
Sodium | Magnesum Auminm | Silicon | Preshoris | Sulfur | Chionine | Argon
WK | 8Ca | %Sc | £Ti [ iV | 2Cr | 2Mn | %£Fe | 33Co | NI | %Cu | $Zn | TGa | T,.Ge | 3As | iSe | RBr | $Kr
Potassum | Calcium | Scandium | Ttanum | Vanadum | Chromium | Menganese | Iron | Cobalt | Nickel | Copper| Zinc | Gallium | Gemmanim | Arsenic | Selenium | Bromine | Krypton
$Rb | 3Sr | BY | #2Zr | GNb | %Mo | Tc [ 'ZiRu ['ERh| '¥Pd | % Cd | '3In [ 3Sn | 2Sb ‘:;Te 20 | RiXe
Rubidum | Strontium | Yitrium | Zrconum | Niobium | Maybdenum | Technetium | Ruthenium | Rhodum | Palladum | Silver | Cadmium | Indium Tin Antimony | Teluium | lodine | Xenon
133 13 129 179 181 184 186 190 192 195 197 201 204 207 200 R | 210 210 22
«Cs | 'gBa | "Gla | "BHf | NiTa | "YW [ IRe [ "550s [ 7Ir | TPt | 'TAu | 20Hg | 2071 |20 Pb | #0Bi | 25 Po | LAt [ ZZRn
Caesum | Barium | Lantharum | Hafnium | Tantalum | Tungsten | Rhenum | Osmium | Iridium | Platinum | Gold | Mercury | Thalium | Lead | Bismuth | Polonium | Astatine | Radon
23 226 27
ol [ Ra [ 5AC
Francum | Radium | Actinium
Key:

Mass number ———>{A

Atomic number ——»{ Z

X <t—— Element Symbol
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UNIT 3: (Double Award) FOOD, MATERIALS AND PROCESSES
FOUNDATION TIER
MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

One tick must equate to one mark (apart from the questions where a level of response mark scheme is applied).

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

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Marking schemes will indicate when explicit working is deemed to be a necessary part of a correct answer.

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.

Extended response question

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statements.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao
ecf
bod

correct answer only
error carried forward
benefit of doubt
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
@ | () 27 cm® 1 1 1
(i) % =2.7cm*(1) 1 2 2
metal = aluminium (1) 1
(b) | () C(1) 2 2
mixture of four elements (1)
(i) 18% (1) 1 !
Question 1 total 1 S 0 6 3 0
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
@ | () All labels correct (2) 2 2
One or two labels correct (1)
Order labels: waxy cuticle — palisade layer - spongy mesophyll
layer
(i) Name: Stoma (accept stomata) (1) 2 2
Function: Gas exchange/ transfer of gases (1) (allow - CO, in O,
out)
(b) | () water (1) 2 2
oxygen (1)
(i) Appropriate scale y axis (1) 4 4 4 4
Plot / All correct (2) Four points correctly plotted (1)
Line (1)
(iii) 32 (accept 31-33) 1 1 1
(iv) Reduce light intensity/further from lamp — {fewer bubbles / less 2 2 3
oxygen}/ less photosynthesis (1)
After 160 cm graph levels/flattens/ photosynthesis levels off (1)
© | (@) The rate of photosynthesis also depends upon the temperature 1 1 1
(i) Any 1 x (1) from : 1 1 1
e CO, concentration
e quality of light(colour)
e mineral requirements
Question 2 total 8 4 3 15 S 10
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

(@)

Indicative content

e Food poisoning is caused by bacteria

e Bacteria on raw food

e Transferred by dirty hands/ to knife / other food
preparation materials

e Use same knife — transferred to cooked food

e Uncooked food contains bacteria — transferred to human

e Use different/clean knife/cook food — reduce the transfer
of bacteria

5 -6 marks

Detailed explanation of actions that should be taken to reduce
food poisoning

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3 —4 marks

Detailed explanation of some actions that should be taken to
reduce food poisoning

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

A basic explanation of some actions that should be taken to
reduce food poisoning

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate used limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.
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0 marks
No attempt made or no response worthy of credit.

Question 3 total
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
(a) sodium (1) 2 2
water (1)
(b) C 1 1 1
) | () cm® added three times (1) 1 1 1
cm® added once or twice only (0)
(i) 24.90 (1) 2 2 2
24.85 (1) 1
(do not accept 24)
(iii) Use final three titres (1) 3 3 3
24.10+24.05+24.00 (1) 2
=24.05 (1)
(iv) The conc vinegar = 24.05 x 0.0327 = 0.80115 (mol/dm®) (1) 2 2 1 2
which means that it is within the acceptable range/ technician
does not report it out of tolerance (1)
Allow ecf. The candidate’s conclusion should be consistent with
the calculated concentration.
Question 4 total 0 6 5 11 4 9
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
(a) Tick in boxes 4(1) and 5(1) 2 2
(b) Escape of radioactive material into the environment (1) 2 2
Which may damage human health/cause cancer (1)
(c) 92 (1) 3 3
U-235 (1)
U-230 (1)
(d) 234 (1) 2 2
22U (1)
Question 5 total 2 7 0 9 0 0
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
(a)
Feature lonic Bond Covalent bond
sharing electrons V(1)
. . 3
strong electrostatic attraction v (1)
found between non-metals V(1)
(b) | () fullerene 1 1
graphite 1 1
(ii) covalent 1 1
(© carbon fibre (1) 3 3
lightest/least dense material (1)
strongest material/ material with highest tensile strength (1)
Question 6 total 6 0 3 9 0 0
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Marks Available

Question Marking details AO1 AO2 AO3 | Total | Maths | Prac
(a) All bands in child profile that do not match mothers (1) 2 2
matches male 1 profile (1) 2
(b) Forensic investigation (1) 2 2
Criminal investigations (1)
© | (@) DNA is unique to the individual 1 1
(i) In twins/clones 1 1
(d) Lack of understanding of the information (1) 2 2
Results of the test may be inappropriately used (1)
Question 7 total 4 4 0 8 0 2
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
(a) Volume of gas evolved (1) 2 2 2
since all gas is captured in the burette where it is relatively easy
to measure the volume / it is difficult to count bubbles accurately
/ easy miss a bubble when counting in other method (1)
(b) High rate at the start (1) 2 2 2
Rate drops (1)
(c) 15x6 (1) 2 2 2
=90 (1) cm®*min
(d) Substance that increases the rate (1) 2 2
remaining chemically unchanged (1)
(e) 5¢g 1 1 1
) Any 2 x (1) from: 2 2 2
® Increase temp
e add more CuO
e Stir
e increase conc of H,O, (do not accept the term amount)
Question 8 total 5 2 4 11 2 7
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 1 5 0 6 3 0
2 8 4 3 15 5 10
3 4 2 0 6 0 0
4 0 6 5 11 4 9
5 2 7 0 9 0 0
6 6 0 3 9 0 0
v 4 4 0 8 0 2
8 5 2 4 11 2 7
TOTAL 30 30 15 75 14 28
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Candidate Name

Centre Number

Candidate Number

o] |

1]
GCSE
-
wJ e C APPLIED SCIENCE (Double Award)
CbQC UNIT 3: (Double Award) FOOD, MATERIALS

AND PROCESSES

HIGHER TIER

SAMPLE ASSESSMENT PAPER

(2 hour 30 minutes)

ADDITIONAL MATERIALS

For Examiner's use only

Question

Maximum
Mark

Mark
Awarded

8

11

14

15

12

7

Njo|ga|r|w N

8

Total

75

In addition to this paper you will require a calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.

Write your name, centre number and candidate number in the spaces at the top of this page.

Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.

Question 3(c) is a quality of extended response (QER) question where your writing skills will

be assessed.
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Answer all questions
1. DNA profiling is a forensic technique used to identify individuals by characteristics of
their DNA. A DNA profile is a small set of DNA variations that is very likely to be
different in all unrelated individuals. DNA profiling can be used in paternity disputes.

The image below shows the DNA profile from such a paternity dispute

Mother Child Male 1 Male 2
-3 E——---2 Erm————— 1
= B

_ i
e E—1
== —
=== K- _——--
S T
e e  —
= e
E—0—-"3 23
e
= ;.
S S
e S
E——-. E—————1 | E—
R——--J e
= e
Wy e =

(a) Explain how the DNA profiles above show that male 1 is the father of the

child. [2]
(b) ...... State tWO Other I mportan t us eS Of . gen etlc pro mmg ................................. [2]
O Desarie e rncieupon i h us of gt pfing or

identification of individuals depends. [1]

O Goecne cxanple when s e alnctbeale, (1
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(d) 23andMe’ is a home DNA testing kit which is on sale in the UK. Give two
reasons why there is concern about the widespread use of this type of DNA
testing. [2]
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2. Students are investigating how effective the catalyst copper (II) oxide works on the
decomposition of hydrogen peroxide. The students performed two experiments.

In both experiments 5 g of copper (l1) oxide was added to a flask containing 100 cm?

hydrogen peroxide solution. The balanced chemical equation is given below.

CuO
2H202 % 2H20 + 02
The gas oxygen is released.

In Procedure 1 the students counted the number of bubbles of gas given off
every 10 seconds.

In Procedure 2 the students measured the volume of gas given off with a
burette.

The results of the students' experiments are below.

Procedure 1 Procedure 2
Time (s) Number of bubbles of Total volume of gas given
oxygen off
(cm®)

10 > 25 15
20 18 27
30 15 37
40 10 45
50 4 50
60 2 51
70 1 51
80 0 51
90 0 51

© WJEC CBAC Ltd.



GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 167

(@) Explain which method of measuring gas gives the most valid results. [2]
(b) Describe how the rate of the reaction changes during this experiment. [2]
(© Use data from the table to calculate the maximum rate of reaction. [2]

rate = ..o, cm®min
(d) Explain what is meant by the term ‘catalyst’. [2]

(e) State how much copper(ll) oxide would be left in the flask at the end of the

reaction. [1]
............. g
() State two ways that the students could speed up the rate of of this reaction.
[2]
PP
2
11
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3. Many governments are researching new carbon-free sources of energy. Nuclear
power stations use the principle of nuclear fission in a controlled chain reaction. The
fuel source is a radioactive isotope, uranium-235. Uranium-235 has a half-life of
703800000 years. When uranium-235 captures a neutron, nuclear fission occurs
which starts a chain reaction. This causes the release of two daughter nuclei and two
neutrons as well as the release of large amounts of energy. This energy is captured
and harnessed in a nuclear power station

A typical nuclear power reactor is shown below.

Uranium fuel rods
Borop control rods

Core

Graphite
moderator
Cold gas
Thick concrete shield
(@) 0] Uranium-235 can be Writtenzggu.
The number neutrons in the uranium-235 nucleus is: [1]
A 235
B 327
C 143
D 92
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(i) Complete the equation for the fission reaction. [3]
235
WU+ on — T&Ba+ UKr 4oL + {n

(b) Explain what is me ant by the statement, ‘uranium-235 has a half-life of
703800000 years'. [2]

(© Refer to the diagram and explain how the temperature of the nuclear reactor
is controlled. [6 QER]
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(d) Describe the consequences of an uncontrolled ‘chain reaction’ in a nuclear

power station. [2]

© WJEC CBAC Ltd.
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4, During the development of new crops and fertilisers many universities have specialist
departments researching all aspects of plant growth. The scientists are referred to as
agro-chemists. These scientists consistently develop new strategies to increase the
yield of crops.

Research into the effect of a new fertiliser on the yield of a crop produce the following

results.
Fertiliser Crop yield
(kg per hectare) (kg per hectare)

10 3400

20 4200

40 5600

80 8000

120 9000

200 9000
() Use the data to plot a graph on the grid below. [4]
0
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(b) Use your graph to answer the following questions.

0] Estimate the yield when no fertiliser is used. [1]

.................................... kg/per hectare

(i) Determine the mass of fertiliser that would have to be added to
double this yield. [1]

................................. kg/per hectare

(iii) Explain why it is not economical to add 250 kg of fertiliser per hectare.

[2]

(© Describe the process of photosynthesis in plants. Include a word equation
in your answer. [3]

© WJEC CBAC Ltd.
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5. Phillip and Elizabeth are investigating factors that affect the rate of chemical
reactions. In their experiment they have used the reaction of magnesium metal with
excess hydrochloric acid.

The equation below summarises the reaction:

Mg + 2HCI —_— MgCIZ + H,

The graphs below show the results the students have collected by changing different

factors.
120 =
Jre
4
100 , Eaasazsss asaaas
Fi —
an=
;I
80
J
v am
.-'f
Volume of I’r
hydrogen 60 u =
/em3 A ati -
B/ - 1 C
l“ -
40+ .
[ ll 7,
ff =
! et
2041}/ gace
y B
0 T
0 10 20 30 40 50 60

Time/seconds

Graph A was obtained when the students used 0.06 g of magnesium ribbon and
excess 1.0 mol dm™ hydrochloric acid at 40°C.
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(@)

(b)

© WJEC CBAC Ltd.

(1) Explain why graph C shows 0.06 g of magnesium ribbon and excess
1.0 mol/dm?® hydrochloric acid at 20°C. [3]

(i) Explain why graph E shows 0.03 g of magnesium ribbon and excess
1.0 mol/ dm® hydrochloric acid at 20°C. [3]

(iii) Explain which graph is consistent with 0.06 g of magnesium powder

and excess 1.0 mol/ dm® hydrochloric acid at 40°C. [4]
Graph: ...
For graph E calculate the mean rate of reaction for the first 10 s. [2]
.............................. cm®/s
14
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6. The table below contains information on the density of metals.
Metal Meltl(rl%)pomt l()ge/gfrlltsy)/
lead 327 11.3
cobalt 1495 8.9
aluminum 660 2.7
stainless steel 1489 8.0

mass = density x volume

@) A cube of metal of side length 3.0 cm has a mass of 72.0g.

Use the equation to identify the metal.

[3]

(b) The structure below shows how the atoms of pure metals like iron or
aluminium are held together.

QOO0

©

0.0 6.0-0
@@@@@
&0 ®©-0

Use your understanding of metallic bonding to explain the following properties
of metals.

@ Metals are good conductors of electricity. [2]

© WJEC CBAC Ltd.



GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 176

(i) Most metals are ductile. [2]
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7. There are an increasing number of applications of carbon fibres. A small piece of
carbon fibre appears as follows:

I I I I I

I I I I

I I I I I

(@) Compare the structures of graphite and carbon fibre. [4]
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Performance of cyclists in the Olympic Games can be improved by using the
best materials available to build their bikes.

Information about materials that can be used in making racing bike frames is shown
in the table below.

Material Tensile strength Densigy Hardness
(GPa) (g/cm”) (Mohs)
carbon fibre 3.90 1.75 10.0
steel 1.30 7.90 8.0
aluminium 0.70 2.70 2.0
titanium 2.02 4.50 9.0

(b) Analyse the data and explain which material would be best to produce
a high performance racing bike frame. [4]

END OF PAPER
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PERIODIC TABLE OF ELEMENTS
1 2 Group 3 4 5 6 7 0

iH {He
Hydregen Helium
L | %Be B | FC | YN | RO | 3F | TNe
Lithium | Barylium Boron | Carbon | Ntrogen | Oxygen | Fluorine | Neon
JiNa | TiMg AL RS GP | RS | B0 | RAr
Sodium | Magneskm Kuminum | Silicon | Pheghonss | Sulfur | Chiorine | Argon

BK |%Cca | #Sc | 8Ti | 2V | 2Cr | %Mn | %Fe | 2Co [ 2Ni | %Cu | %2n | %Ga | BGe | BAs | %Se | 2Br | fKr

Potassium | Calciumy | Scandum | Tianium | Vansdum | Cheomiom | Mergarese | Iron | Cobalt | Mickel | Copper | Zinc | Galluem | Gemanism | Arsenic | Selenium | Bromine | Krypton

%Rb [ #Sr | 2Y | 52 | SNb | %Mo | %Tc | 'Ru [ "ZRh| %SPd [ tAg | '2Cd | "In | usSn | ZSb | '2Te | I | uiXe

Rubidiam | Strontium | Yirium | Drconiem | Miobum | Noybdeum | Tedrnetum | Ruthemom | Rhodum | Pallsdum | Silver | Cadmium | Indium Tin | Antimony | Tebuium | lodine | Xenon

wCs |'¥Ba | "la | Hf | ®Ta | "W | ®Re | %00s | i | Pt | %Ay [2Hg | 34TI | 2P | #Bi | 28Po | Z9At [22Rn

Caesium | Barium | Lanthanum | Halinium | Tanakem | Tungsten | Rhenium | Osmium | Irdium | Platinum | Gold | Mercury | Thalium | Lead | Bismuth | Polonium | Astatine | Radon

Fr |2%Ra | 21 Ac

Frantium | Radium | Actinium

Key:

Mass number ——= A
X «t——Element Symbal
Atomic number ———» Z

MName
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UNIT3: (Double Award) FOOD< MATERIALS AND PROCESSES
HIGHER TIER

MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

One tick must equate to one mark (apart from the questions where a level of response mark scheme is applied).

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

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Marking schemes will indicate when explicit working is deemed to be a necessary part of a correct answer.

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.

Extended response question

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statements.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao
ecf
bod

correct answer only
error carried forward
benefit of doubt

© WJEC CBAC Ltd.



GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 183

Question

Marking details

Marks Available

AO1 AO2 AQO3 Total Maths Prac

(a) All bands in child profile that do not match mothers (1)

matches male 1 profile (1) 2 > >
(b) Forensic investigation (1) 2 2

Criminal investigations (1)
© | (@) DNA is unique to the individual 1 1

(i) In twins/clones 1 1

(d) Lack of understanding of the information (1) 2 2

Results of the test may be inappropriately used (1)

Question 1 total 4 4 0 8 0 2
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
(a) Volume of gas evolved (1) 2 2 2
since all gas is captured in the burette where it is relatively easy
to measure the volume / it is difficult to count bubbles accurately
/ easy miss a bubble when counting in other method (1)
(b) High rate at the start (1) 2 2 2
Rate drops (1)
(c) 15x6 (1) 2 2 2
=90 (1) cm®*min
(d) Substance that increases the rate (1) 2 2
remaining chemically unchanged (1)
(e) 5¢g 1 1 1
() Any 2 x (1) from: 2 2 2
Increase temp
add more CuO
Stir
increase conc of H,O, (do not accept the term amount)
Question 2 total 5 2 4 11 2 7
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
@ | (@ C/143 1 1
(i) 89 (1) 36 (1) 3(1) 3 3
(b) 703800000 years is the time taken (1) 2 2
for the mass/activity /count rate to decrease by half (1)
(©) Indicative content: 2 4 6

Coolant: control/maintain the temperature of reactor/prevent
reactor temperature becoming too high

Moderator: slows down neutrons

so that they can maintain the chain reaction

Control rods: absorb some neutrons

to control the rate of the nuclear reaction

To raise the temperature, raise the control rods

To lower the temperature, lower the control rods

Refer to the diagram and explain how the temperature of the
nuclear reactor is controlled.

5 -6 marks

Candidates have referred to all the relevant components
(coolant, control rods and moderator) on the diagram and given
a full explanation on how these components help to control the
temperature in a nuclear reactor.

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3 -4 marks

Candidates have identified some of the components from the
diagram and how they can control the temperature in the nuclear
reactor.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
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The candidate uses appropriate scientific terminology and
accurate spelling, punctuation and grammar.

1-2 marks

A basic description of some of the relevant components that can
control the temperature in a nuclear reactor.

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 appropriate scientific terminology
and accurate spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit

(d)

Excess heat/energy — released (1)
An explosion may occur (1)

Question 3 total

14
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(@)

Scale -1
Plot — 2 (All correct (2), five correct (1))
Line-1

(b) | ()

2400 - 2600

(ii)

28-32

(iil)

Above 120 kg/hectare (1)

graph crop yield levels off (1)

or

Adding more than 120 kg/hectare (1)
no increase in yield (1)

N[ | | &>

(ST I BN

(c)

absorb light energy (1)

convert carbon dioxide and water into glucose and oxygen(1)
carbon + water — glucose + oxygen (1)

dioxide

(d)

NPK — contains Nitrate, phosphate and potassium
N — produce amino acids / protein / growth

P — chlorophyll formation / DNA synthesis

K — needed for root growth

Question 4 total

15
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
@ | () less kinetic energy/particles move more slowly/less collisions (1) 3
faster rate/ gas given off quicker (1) 3 3
same volume given off (1)
(i) half the quantity Mg (1) 3
less particle collisions (1) 3 3
half quantity of gas given off (1)
(iii) Graph B (1) 4
greater surface area (1) 4 4
faster rate /more collisions (1)
same volume given off (1)
(c) 14 x6 (1) 2 2 2
=84 (1)
Question 5 total 0 8 4 12 2 10
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. , , Marks Available
Question Marking details AO1 AO2 AO3 Total Maths Prac
@ | (@ Volume = 3x3x3= 27 (1) 3 3 3
density = 72/27 = 2.7 g/lcm® (1)
= aluminium (1)
(b) | () Free electrons move (1) 2 2
carry charge (1)
(i) No rigid bonds / regular rows of atoms/no covalent bonds (1) 2 2
layers of ions slide over each other (1)
Question 6 total 4 3 7 3
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(@)

Similarity:
Both graphite and carbon fibres are made up of carbon in
heaxognal rings (1)

Differences

graphite layers lie in ordered structure

one on top of another

carbon fibre less ordered structure/ layers fold over one another

(b) | @

Carbon fibre is the best material (1)
Tensile strength is highest (1)

Carbon fibre lowest density (1)
Therefore bike is stronger and lighter (1)

Question 7 total
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 4 4 0 8 0 2
2 5 2 4 11 2 7
3 6 8 0 14 0 0
4 7 5 3 15 8 0
5 0 8 4 12 2 10
6 4 3 0 7 3 0
7 4 0 4 8 4 0
TOTAL 30 30 15 75 19 19
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GCSE
o
UJJ ecC APPLIED SCIENCE (Double Award)
C b QC UNIT 4: (Double Award) TASK BASED ASSESSMENT

Effectiveness of Antimicrobial Agents
INSRUCTIONS TO TEACHERS/EXAMS OFFICERS
Confidential

To be opened on receipt for immediate use by

TEACHERS / EXAMS OFFICERS

This document should be stored securely by the exams officer when not in use by the
teacher. Its contents should not be divulged except to those concerned with the
preparation of the assessment.

A. General Instructions
1. Candidates are required to submit one complete pack which will contain three
activities.

The tasks will need to be completed in the second half of the autumn term (i.e.
November-December). The unit will be completed in five sessions each of 60
minutes duration.

Activity 1 will be completed in sessions 1-3 and will involve the obtaining of results.
This should be securely stored by the teacher between sessions. Activity 2 will be
completed in session 4 and will involve the analysis and evaluation of given data.
This should be collected in at the end of session 4. Activity 3 should be completed in
session 5 and will involve a risk assessment. This should be collected in at the end

of session 5.

2. A foundation tier paper is also available. Use of this paper will limit candidates to
grades C-G.

3. The task should be supervised at all times by a member of staff responsible

for teaching GCSE Science. Centres may use additional laboratories,
provided that a subject teacher is available to supervise all candidates at all
times.

4. The question papers for all activities will be made available to the examinations
officer in each centre at the start of November. Teachers may open the “List of
apparatus required” document at the start of September. This is for the purpose
of ensuring that centres have the required apparatus.
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10.

11.

12.

13.

Activity 1: Activity Candidates should work individually to produce their plan. Itis
permissible for candidates to work in small groups to perform the practical procedure
(no more than three candidates) provided their plans are sufficiently similar.
Teachers should ensure that each group has adequate working space and that the
groups are set a reasonable distance apart. Each candidate requires uninterrupted
access to the allocated apparatus. This is carried out under a limited level of control,
i.e. learners may work with others to obtain results but they must provide their own
responses to the questions set. Teacher assistance should not normally be required,
but may be given if equipment failure occurs. Candidates should complete the
analysis and evaluation sections of activity 1 individually under a high level of control,
learners must work individually. This section is to be completed with no teacher
feedback or assistance allowed and under formal supervision.

When activity 1 is completed, it should be securely stored by the teacher and passed
to the Examination Officer when all three activities are complete. Candidates
should not have access to activity 1 after they have started activity 2 or activity 3.

Activity 2: This is carried out under a high level of control, i.e. candidates work
individually, set a suitable distance apart and under supervision. When activity 2 is
complete, it should be securely stored by the teacher and passed to the examination
officer when all three activities are complete. Candidates should not have access
to activity 2 after they have started activity 3.

Activity 3: This is carried out under a high level of control, i.e. candidates work
individually, set a suitable distance apart and under supervision.

Candidates should write their answers in the spaces provided on the question paper.
Should there be a need for additional space then a standard extension/answer
booklet should be provided.

If candidates fail to obtain results for activity 1, it is acceptable for them to be given
unformatted teacher results.

As soon as all assessments have taken place, the completed activities for each
candidate should be attached to each other and then securely stored by the exams
officer before they are sent to the examinerby .................. at the latest. Teachers
should not be given access to the completed examination papers after the actual
assessments have taken place.

The examination papers will be externally marked by a WJEC examiner. The name
and address of the examiner will be issued to centres by the end of April.

Monitoring visits will take place on a random sample of centres to ensure the task
based assessment is being administered correctly.
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GCSE
-
UJJ ec APPLIED SCIENCE (Double Award)
CbOC UNIT 4: (Double Award) TASK BASED
ASSESSMENT

Information for teachers and technicians
Details of the apparatus and materials required for the assessment follow.

If any difficulty is experienced in providing the apparatus, WJEC should be
informed as soon as possible.

Contacts:

Subject Officer: Llinos Wood 029 2026 5384 llinos.wood@wijec.co.uk
Support Officer: Sarah Price 029 2026 5103 sarah.price@wijec.co.uk
ACTIVITY 1

Apparatus Required
The following apparatus is required for each candidate or group of candidates:
(each group should consist of no more than three candidates)

cotton wool

8 petri dishes containing nutrient agar
8 boiling tubes

forceps

Bunsen burner

70% (v/v) Ethanol

filter paper

hole punch

4 different anti-microbial agents (label one of the agents as CBAC teriocidal)
sticky tape

pipettes

2 microbial sources

measuring cylinders

water

pencil

ruler

inoculating loops

Please note that candidates will not be required to use all the apparatus.
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Activity 2

No specific equipment is required for this activity, however candidates should have access to
a calculator.

Activity 3

Candidates are required to carry out a risk assessment on the procedure given. They are
not required to perform the investigation. Candidates should have CLEAPSS Student Safety
sheets available to them.
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Candidate Name

Centre Number

Candidate Number
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APPLIED SCIENCE (Double Award)

UNIT 4: (Double Award) TASK BASED

ASSESSMENT
ACTIVITY 1
FOUNDATION TIER

SAMPLE ASSESSMENT PAPER

(3 hours)

ADDITIONAL MATERIALS

In addition to this paper you will require a calculator.

INSTRUCTIONS TO CANDIDATES

For Examiner’s use only

_ Maximum | Mark
Skill Area Mark Awarded
Planning 10
Collecting

and 10
Recording
Analysis 10
Evaluation 5

Total 35

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.
Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES
Assessment will take into account the quality of your writing.
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Background

CBACteriocidal is a company who manufacture cleaning products. They claim that their
antimicrobial cleaning agent is better than other brands at killing micro-organisms.

In this assessment you need to investigate whether CBACteriocidal’'s claim is true.

Assessment summary

You will need to:

1. Plan (task A)

Plan a procedure that will allow you to test whether CBACteriocidal’s claim is true.
2. Collect and record data (task B)

Use your procedure to collect and record data to test the claim made by CBACteriocidal
that their anti-microbial cleaning agent is better than other brands.

3. Analyse the data and draw conclusions (task C)

Use your data test the claim:

“CBACteriocidal’s antimicrobial cleaning agent is better than other brands”
4. Evaluate the data and procedure (task D)

Evaluate (comment on) the quality of your data and the method you used. Consider the
changes you could make to the procedure to improve your investigation.
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Task A: Planning

Plan suitable procedure(s) that will allow you to test the claim made by CBACteriocidal that
their anti-microbial cleaning agent is better than other brands.

You should test a minimum of four different anti-microbial cleaning agents on two different
microbial sources.

What equipment/materials will be available to you?

cotton wool

petri dishes

nutrient agar

boiling tubes (

forceps ‘

Bunsen burner N

70% (v/v) ethanol

filter paper

hole punch

anti-microbial agents

sticky tape

pipettes i
microbial sources l
measuring cylinders ’
water
pencil
ruler

inoculating loops “

Points to note:

¢ Do not feel that you have to use all the equipment above when you plan your
investigation.

o Do not feel that you are restricted to the equipment above — you may wish to use
other equipment if it is available.
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Task A Planning

What variable(s) will you change in your experiment?
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How will you carry out your experiment?

In the space below write a step-by step plan. You should start each step on a new line and
call them step 1, step 2 and so on.
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Task B Carry out your method to collect data
Record the data from your experiment in a table.

This page is for recording your results when you do the experiment. It must either be all
your own work or if you work in a group your data must be easily identifiable.

Your teacher can also give you a different sheet with gaps for you to fill in your results if you
are not sure of the best way of recording your results.
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Task C Analyse your data and make conclusions.
You must now present and analyse the data that you have gained from your experiment.

Your teacher may also give you some extra experimental results.

Graph paper is included.

Which cleaning product was the best at killing microbes?
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Task D Evaluate

Evaluate the methods which have been used:

> how suitable was your method?
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Evaluate the quality of your data/evidence:

> were your results repeatable?

END OF PAPER
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GCSE
-
wJ e C APPLIED SCIENCE (Double Award)
CbOC UNIT 4: (Double Award): TASK BASED
ASSESSMENT

FOUNDATION TIER

RESOURCE FOLDER FOR USE WITH
ACIVTITY 2

Dilution of Antimicrobial Agents
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Background

CBACteriocidal is a company who manufacture cleaning products. They produce an
antibacterial agent which is sold as a spray.

CBAC

Great cleaning!

In this assessment you need to investigate the most cost-efficient way of using
CBACteriocidal’s product.

What do you need to do?
Microbiologists have counted microbial number by two different methods.

You will analyse the data given and decide which is the most cost-efficient way to use
CBACteriocidal’s product.
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Method 1:Turbidity

A spectrophotometer is used to determine turbidity ("cloudiness") by measuring the amount
of light that passes through a suspension of cells.

More cells = more turbidity; more turbidity = less light passing through the suspension

%T is percent transmission - fewer cells present (less turbidity) will allow more light to pass
through, the %T is higher when the cell number is lower.

Absorbance is the opposite of %T. More light is absorbed when more cells are present -
some people like this measure better because absorbance goes up as turbidity (or cell
number) goes up.

Light source prr— Spectrophotometer
Direct N~

light
0 100
N

Percent light
transmitted

Blank Light-sensitive
detector

Scattered light

\ | - that does not
\/ reach detector
> 0 100
_— /’
e 2N

Percent light
transmitted

Bacterial suspension

Copyright © 2004 Pearson Education, Inc., publishing as Berjamin Cummings.

The graph on the next page shows the linear part of a standard curve for absorbance
against cell number.
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absorbance

Microbiologists made the following dilutions of their antimicrobial cleaning product.

Microbial sample Dilution of antimicrobial agent
a undiluted
b 1/2
c 1/4
d 1/10
e 1/50
f 1/100

They then treated microbial samples (containing the same number of microbes) with each
dilution of the CBACteriocidal's cleaning product.
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They measured the turbidity of the microbial samples. Absorbance values are given in the
table below.

Microbial Absorbance

sample Test 1 Test 2 Test 3
a 0.058 0.041 0.054
b 0.061 0.058 0.044
c 0.115 0.129 0.136
d 0.215 0.301 0.198
e 0.444 0.413 0.428
f 0.809 0.915 0.945

(note that some values are too high to read off the standard curve)
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Method 2: Dilution Plating

plates.

0.1em?

Original
microbial
sample

sample
transferred
to agar

plate O

1 em® of \

Microbiologists performed the following investigation:

0.1em? 0.1cm?

7NN Y

E E

L= ] L& ]

@ @

m ()]

— ~—
lem? of lem? of
zample sample
transferred transferred
to agar to agar
plate plate

O O

The plates were incubated for 24 hours at 37°C.

The results of the experiment are shown overpage.

99 cem?

Microbial samples which had been treated with undiluted (sample A), the 1/2 dilution
(sample B), and the 1/4 dilution (sample C), of antimicrobial agent were grown on agar

Each microbial sample was further diluted so that distinct colonies could be counted:

lem?® of
sample
transferred
to agar
plate
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Sample A (undiluted cleaning product) Sample B (the microbes were treated with - Sample C (the microbes were treated with
cleaning product that was diluted 1/2) cleaning product that was diluted 1/4)
1/100 dilution with H.O ’ 17100 dilution with H.O ' 1/100 dilution with H.O
1/100 dilution of the z 17100 dilution of the 1/100 dilution of the

sample above with H,0 sample above with HO sample above with H,0

' 1/100 dilution of the
sample above with H;O

1/100 dilution of the

sample above with H,O 17100 dilution of the

sample above with H;O
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APPLIED SCIENCE (Double Award)

UNIT 4: (Double Award) TASK BASED

ASSESSMENT

ACTIVITY 2

FOUNDATION TIER

SAMPLE ASSESSMENT PAPER

(1 hour)

ADDITIONAL MATERIALS
In addition to this paper you will require a calculator and a copy of the resource folder.

INSTRUCTIONS TO CANDIDATES
Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.
Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES
Assessment will take into account the quality of your writing.
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Task A: Analysis

Analyse the data given from the turbidity experiment (method 1):

» Calculate the mean absorbance for each sample and enter your value into the table

below.

» Using the standard curve find the number of cells present in each sample. You may
not be able to find results for all samples. Enter your values in the table below.

Microbial Absorbance Number of cells
sample Test 1 Test 2 Test 3 Mean (x 10%)

a 0.058 0.041 0.054 | |

b 0.061 0.058 0.044 | |

C 0.115 0.129 0.136 | s |

d 0.215 0.301 0.198 | |

e 0.444 0.413 0.428 | |

f 0.809 0.915 0.945 | o |

State what dilution of cleaning agent was best at killing microbes.

What dilution of cleaning agent would you recommend as the most cost effective way of

using CBACteriocidal's cleaning agent?
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Analyse the data given from the serial dilution experiment (method 2):

You should count the colonies of cells that are present in the most highly diluted plates for
each sample. Record your results in the table below.

Sample Dilution of cleaning agent Number of microbe colonies
P gag growing on the most dilute plate
A Neat (notdiluted) |
B 1/2 dilution |
C 1/4 dilution |

State what dilution of cleaning agent was best at killing microbes.

What dilution of cleaning agent would you recommend as the most cost effective way of
using CBACteriocidal's cleaning agent?
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Task B: Evaluation

Evaluate method 1 (turbidity):
> how suitable was the method?
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Evaluate the quality of the data for method 1:

> were the results repeatable?
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Evaluate method 2 (dilution plating):

> how suitable was the method?
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Evaluate the quality of the data for method 2:

> were the results repeatable?

END OF PAPER
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Candidate Name Centre Number Candidate Number
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CbQC UNIT 4: (Double Award) TASK BASED
ASSESSMENT
ACTIVITY 3

FOUNDATION TIER
SAMPLE ASSESSMENT PAPER

(1 hour)

For Examiner’s use only
. Maximum Mark
Skill Area Mark | Awarded

Risk 10
assessment
Total 10

ADDITIONAL MATERIALS
In addition to this paper you will require access to CLEAPSS student safety sheets.
INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.

Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES
Assessment will take into account the quality of your writing.
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Background

Vitamin C is one of the most important vitamins to include in a person's diet. The human
body needs vitamin C to function well by improving a person's immunity, preventing
inflammation and helping the body process a diverse diet.

People can introduce vitamin C into a healthy diet by eating fruit and vegetables, smoothies,
and fruit juices.

A group of students want to find out if fruit squash or fruit juice contains the most vitamin C.

The chemical name for vitamin C is ascorbic acid.
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What you need to do

In this activity you are going to complete a risk assessment for the students who will use a
titration to compare the amount of vitamin C in fruit squash and fruit juice.

You will need to include the following aspects in the risk assessment:

e Preparation of a 1 mol/dm? sulfuric acid solution;
¢ Measurement of the amount of vitamin C (ascorbic acid) in fruit drinks by titration.

Apparatus list Chemical list
e burette, stand and clamps e 0.10 mol/dm?® sodium
e funnel thiosulfate
e glass beakers (x2) e 0.01 mol/dm?® potassium iodate
e conical flask e 0.20 mol/dm? potassium iodide
e 25cm? glass pipettes (x3) e 1% starch solution
e pipette fillers e concentrated sulfuric acid
e measuring cylinder e samples of fruit juice
e samples of fruit squash
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Instructions

Step 1: Preparation of 1 mol/dm?® sulfuric acid solution

1.
2.
3.

9.

Measure 55 cm?® of concentrated sulfuric acid using a measuring cylinder.
Add to 500 cm?® of distilled water in a large beaker.
Add more distilled water to a total volume of 1000 cm?.

Step 2: Measure the amount of vitamin C by titration

Clamp the burette to a stand using suitable clamps.

Use a funnel to fill the burette with the 0.10 mol/dm® sodium thiosulfate solution and run
through the zero mark (use a beaker to collect the excess, ensuring removal of all air
bubbles).

Use a glass pipette and pipette filler to add 25 cm?® of 0.01 mol/dm? potassium iodate
solution to a conical flask.

Use a measuring cylinder to measure 15 cm? of 0.20 mol/dm?® potassium iodide solution,
and then add this to the conical flask.

Add about 5 cm? of 1.0 mol/dm? sulfuric acid to the conical flask. The solution should
turn to a yellow-brown colour due to the formation of iodine.

Use a glass pipette and pipette filler, add 50 cm?® of the fruit drink to the conical flask and
slowly swirl.

Add a few drops of starch solution. A deep blue-black colour forms.

Titrate the remaining iodine against the sodium thiosulfate solution until the deep blue-
black colour disappears.

Repeat this titration and calculate a mean value.

10. Repeat this procedure for the remaining fruit squash and fruit juice samples.
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Risk Control Measures

Material/activity Hazard What might go wrong? What precaution should | take?
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Material/activity

Hazard

Risk
What might go wrong?

Control Measures
What precaution should | take?
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(3 hours)

ADDITIONAL MATERIALS

In addition to this paper you will require a calculator.

INSTRUCTIONS TO CANDIDATES

For Examiner’s use only

_ Maximum | Mark
Skill Area Mark Awarded
Planning 10
Collecting

and 10
Recording
Analysis 10
Evaluation 5

Total 35

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.
Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES
Assessment will take into account the quality of your writing.

© WJEC CBAC Ltd.




GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 232

Background

CBACteriocidal is a company who manufacture cleaning products. They claim that their
antimicrobial cleaning agent is better than other brands at killing micro-organisms.

In this assessment you need to investigate whether CBACteriocidal’s claim is true.

Assessment summary

You will need to:

1. Plan (task A)

Plan a procedure that will allow you to test whether CBACteriocidal’'s claim is true.
2. Collect and record data (task B)

Use your procedure to collect and record data to test the claim made by CBACteriocidal
that their anti-microbial cleaning agent is better than other brands.

3. Analyse the data and draw conclusions (task C)

Use your data test the claim:

“CBACteriocidal’s antimicrobial cleaning agent is better than other brands"
4. Evaluate the data and procedure (task D)

Evaluate (comment on) the quality of your data and the method you used. Consider the
changes you could make to the procedure to improve your investigation.

© WJEC CBAC Ltd.
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Task A: Planning

Plan suitable procedure(s) that will allow you to test the claim made by CBACteriocidal that
their anti-microbial cleaning agent is better than other brands.

You should test a minimum of four different anti-microbial cleaning agents on two different
microbial sources.

What equipment/materials will be available to you?

e cotton wool
e petri dishes

e nutrient agar )
e boiling tubes '?
o forceps

e Bunsen burner N

e 70% (v/v) ethanol

o filter paper

e hole punch

e anti-microbial agents

e sticky tape

e pipettes =
e microbial sources ‘ l
e measuring cylinders

e water
e pencil
e ruler

e inoculating loops

Points to note:

¢ Do not feel that you have to use all the equipment above when you plan your
investigation.

e Do not feel that you are restricted to the equipment above — you may wish to use
other equipment if it is available.

© WJEC CBAC Ltd.
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Task A Planning
Write your plan in the space below.

Include a list of equipment you need with your method.

© WJEC CBAC Ltd.
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Planning (continued)
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Task B Carry out your method to collect data
Use your procedure to collect and record data to test the claim made by CBACteriocidal

that their anti-microbial cleaning agent is better than other brands.

This page is for recording your results when you do the experiment. It must either be all be
your own work or if you work in a group your data must be easily identifiable.
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Data collection (continued)
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Task C Analyse your data and make conclusions.
You must now present and analyse the data that you have gained from your experiment.

Graph paper is included
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Analysis (continued)
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Task D Evaluation

Evaluate your procedure and the quality of data collected.
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Evaluation (continued)

END OF PAPER
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Background

CBACteriocidal is a company who manufacture cleaning products. They produce an
antibacterial agent which is sold as a spray.

CBAC

Great cleaning!

In this assessment you need to investigate the most cost-efficient way of using
CBACteriocidal’s product.

What do you need to do?
Microbiologists have counted microbial number by two different methods.

You will analyse the data given and decide which is the most cost-efficient way to use
CBACteriocidal’'s product.

© WJEC CBAC Ltd.
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Method 1:Turbidity
Microbiologists can measure the number of cells present using turbidity (cloudiness).

Cells form a suspension. This means the suspension will be turbid (cloudy). A
spectrophotometer is used to determine turbidity ("cloudiness"). It does this by measuring
the amount of light that passes through the suspension.

The less light that passes through the suspension the more turbid it is.
The more turbid the suspension, the greater the number of cells present.

We can measure turbidity using percent transmission (%T). % T measures the amount of
light passing through the suspension. A high %T value means more light is getting through.
The more turbid the suspension the lower the %T value.

We can also use absorbance to measure turbidity. Absorbance measures the amount of light
absorbed. More light is absorbed when more cells are present — in other words absorbance
increases as turbidity (or cell number) goes up.

Light source SIS Spectrophotometer
Direct b~

light

| /f'ﬁ*\
0 100
N

Percent light
transmitted
Blank Light-sensitive
detector
/‘\
~—— Scattered light
\ that does not
\ —
\/ reach detector
- A 0 100
[
o> v .
Percent light
transmitted

Bacterial suspension

Capyright € 2004 Pearson Education, Inc., publishing as Berjamin Cummings.

The graph on the next page shows the linear part of a standard curve for absorbance
against cell number.
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absorbance

Microbiologists made the following dilutions of their antimicrobial cleaning product.

Microbial sample Dilution of antimicrobial agent
a undiluted
b 1/2
c 1/4
d 1/10
e 1/50
f 1/100

They then treated microbial samples (containing the same number of microbes) with each
dilution of CBACteriocidal's cleaning product.
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They measured the turbidity of the microbial samples. Absorbance values are given in the
table below.

Microbial Absorbance

sample Test 1 Test 2 Test 3
a 0.058 0.041 0.054
b 0.061 0.058 0.044
c 0.115 0.129 0.136
d 0.215 0.301 0.198
e 0.444 0.413 0.428
f 0.809 0.915 0.945

(note that some values are too high to read off the standard curve)
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Method 2: Dilution Plating

plates.

0.1em?

Original
microbial
sample

sample
transferred
to agar

plate O

1 em® of \

Microbiologists performed the following investigation:

0.1em? 0.1cm?

7NN Y

E E

L= ] L& ]

@ @

m ()]

— ~—
lem? of lem? of
zample sample
transferred transferred
to agar to agar
plate plate

O O

The plates were incubated for 24 hours at 37°C.

The results of the experiment are shown overpage.

99 cem?

Microbial samples which had been treated with undiluted (sample A), the 1/2 dilution
(sample B), and the 1/4 dilution (sample C), of antimicrobial agent were grown on agar

Each microbial sample was further diluted so that distinct colonies could be counted:

lem?® of
sample
transferred
to agar
plate
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Sample A (undiluted cleaning product) Sample B (the microbes were treated with - Sample C (the microbes were treated with
cleaning product that was diluted 1/2) cleaning product that was diluted 1/4)
1/100 dilution with H.O ’ 17100 dilution with H.O ' 1/100 dilution with H.O
1/100 dilution of the z 17100 dilution of the 1/100 dilution of the

sample above with H,0 sample above with HO sample above with H,0

' 1/100 dilution of the
sample above with H;O

1/100 dilution of the

sample above with H,O 17100 dilution of the

sample above with H;O
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Task A: Analysis
Analyse the data given for the two experiments.

¢ How many microbes are killed by each concentration of the antimicrobial agent?

e What concentration of the antimicrobial agent would be best to use to get value for
money?

Summarise the findings from the data.

You should also recommend the most cost-efficient way of using the product.
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Analysis (continued)

© WJEC CBAC Ltd.
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Task B: Evaluation
Evaluate the procedures given and data obtained
You may wish to consider the following:

¢ How reproducible is the data?

o What are the drawbacks of these experiments?

o How would you improve these experiments to prove that CBACteriocidal have the
best antimicrobial agent?
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Evaluation (continued)

END OF PAPER
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Activity 3: Measuring the amount of vitamin C in drinks

Background

Vitamin C is one of the most important vitamins to include in a person's diet. The human
body needs vitamin C to function well by improving a person's immunity, preventing
inflammation and helping the body process a diverse diet.

People can introduce vitamin C into a healthy diet by eating fruit and vegetables, smoothies,
and fruit juices.

A group of students want to find out if fruit squash or fruit juice contains the most vitamin C.

The chemical name for vitamin C is ascorbic acid.

© WJEC CBAC Ltd.
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What you need to do

In this activity you are going to complete a risk assessment for the students who will use a
titration to compare the amount of vitamin C in fruit squash and fruit juice.

You will need to include the following aspects in the risk assessment:
e Preparation of a 1 mol/dm? sulfuric acid solution;

¢ Measurement of the amount of vitamin C (ascorbic acid) in fruit drinks by titration.

Apparatus list Chemical list
e burette, stand and clamps e 0.10 mol/dm?® sodium
e funnel thiosulfate
e (glass beakers (x2) e 0.01 mol/dm? potassium iodate
e conical flask e 0.20 mol/dm?® potassium iodide
e 25cm? glass pipettes (x3) e 1% starch solution
e pipette fillers e concentrated sulfuric acid
e measuring cylinder e samples of fruit juice
e samples of fruit squash
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Instructions

Step 1: Preparation of 1 mol/dm?® sulfuric acid solution

1. Measure 55 cm?® of concentrated sulfuric acid using a measuring cylinder

2. Add to 500 cm?® of distilled water in a large beaker.

3. Add more distilled water to a total volume of 1000 cm?.

Step 2: Measure the amount of vitamin C by titration

1. Clamp the burette to a stand using suitable clamps.

2. Use a funnel to fill the burette with the 0.10 mol/dm? sodium thiosulfate solution and
run through the zero mark (use a beaker to collect the excess, ensuring removal of
all air bubbles).

3. Use a glass pipette and pipette filler to add 25 cm?® of 0.01 mol/dm? potassium iodate
solution to a conical flask.

4. Use a measuring cylinder to measure 15 cm?® of 0.20 mol/dm® potassium iodide
solution, and then add this to the conical flask.

5. Add about 5 cm? of 1.0 mol/dm?® sulfuric acid to the conical flask. The solution should
turn to a yellow-brown colour due to the formation of iodine.

6. Use a glass pipette and pipette filler, add 50 cm? of the fruit drink to the conical flask
and slowly swirl.

7. Add a few drops of starch solution. A deep blue-black colour forms.

8. Titrate the remaining iodine against the sodium thiosulfate solution until the deep
blue-black colour disappears.

9. Repeat this titration and calculate a mean value.

10. Repeat this procedure for the remaining fruit squash and fruit juice samples.
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Material/activity

Hazard

Risk

Control Measures
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Material/activity Hazard Risk Control Measures
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UNIT 4: (Double Award) TASK BASED ASSESSMENT
MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Crossed out responses not replaced should be marked.

A banded mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly, decide
which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with all the content
statements and the communication statements.

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.
cao correct answer only

ecf = error carried forward
bod = benefit of doubt
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Generic Mark Scheme for Activity 1

Level 1

Level 2

Level 3

Planning

The candidate outlines a brief method to
solve a practical problem. The candidate
makes a plan to collect some relevant data
without necessarily controlling variables.

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.

Some equipment is identified for the task.
Guidance may be required.

1-3

The candidate independently devises a
method to solve a practical problem which,
with some changes or elaboration, could be
followed by another person. Most variables
are controlled

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.

The candidate identifies the equipment
needed for the task.

4-7

The candidate independently devises a
method to solve a practical problem, which
would enable the investigation to be carried
out successfully by another person. All
variables are controlled.

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.

The candidate identifies the equipment
needed for the task, without the inclusion of
unnecessary apparatus.

8-10

Total Available Marks: 10

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.
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Level 1

Level 2

Level 3

The candidate uses procedures to collect
data of low quality or of limited value or
relevance. The quantity of data may be
limited

1

The candidate uses procedures to collect

mainly appropriate data of reasonable quality.

The quantity of data is adequate for purposes
of investigation.

2-3

The candidate uses procedures to collect
data of high quality. The data is suitable and
relevant to their investigation. The candidate
collects a wide range of data for the
investigation.

45

The candidate partially records data or
observations into a given template.

Collecting and Recording Data

The candidate independently devises
methods to record data. Their records of data
are clear and largely error free.

The candidate independently devises their
own format for recording results and
accurately records data or observations to
an appropriate degree of precision. Their
data is recorded to a high standard and is
easy to follow. All units correctly recorded.

4-5

Total Available Marks: 10

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.
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Generic Mark Scheme for Activity 1 and 2

Level 1

Level 2

Level 3

Analysis of Data

The candidate carries out very simple and
limited processing of data.

The candidate makes a very limited attempt to
analyse and interpret data.

The candidate gives a simple statement of
findings.

The candidate demonstrates a limited ability to
structure the work in an appropriate way.

1-3

The candidate carries out mainly suitable and
appropriate processing of data.

The candidate makes an appropriate
interpretation of the data using mainly
appropriate methods of analysis.

The candidate gives detailed conclusions
largely consistent with the evidence.

The work is well structured and logically
argued with relatively minor errors.

4-7

The candidate carries out suitable and
appropriate processing of data,
transforming data into useful information.

The candidate makes a detailed
interpretation of data using suitable
methods of data analysis. All their work
can be easily followed.

The candidate makes detailed
conclusions consistent with the evidence.
They identify and explain all the patterns
within the data.

The work is logically argued and is well
structured.

8-10

Total Available Marks: 10

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.

© WJEC CBAC Ltd.




Generic Mark Scheme for Activity 1 and 2

GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 271

Level 1

Level 2

Level 3

Evaluating

The candidate gives a simple evaluation of
the data or procedure.

The candidate gives a clear evaluation of
their investigation/ procedure.

The candidate makes an assessment of the
validity and quality of evidence.

2-3

The candidate gives a detailed evaluation of
their investigation/procedure. They suggest
suitable/relevant improvements to their
method.

The candidate makes a detailed assessment
of the validity and quality of data.

4-5

Total Available Marks: 5

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.
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Generic Mark Scheme for Activity 3

Level 1

Level 2

Level 3

Managing Safety

The candidate identifies some hazards and
risks associated with the activity. Not all
significant hazards or risks are identified.

The candidate demonstrates a limited ability
to communicate their knowledge and
understanding of safety issues.

The candidate writes a risk assessment
which identifies the significant hazards with
the activity and risks associated with the
activity. They identify some suitable control
measures.

The candidate demonstrates a reasonable
ability to communicate their knowledge and
understanding of safety issues.

The candidate writes a complete and
suitable risk assessment for the activity.
They accurately describe all the reasonable
hazards and risks associated with the
activity. Where necessary, they identify
suitable and sensible control measures for
hazards/risks listed.

The candidate demonstrates an ability to
communicate their knowledge and
understanding of safety issues to a high
standard.

1-3

4-7

8-10

Total Available Marks: 10

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.
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Skill Area AO1 AO2 AQO3 Maths Prac
Activity 1: Planning 5 5 10
Activity 1: Collecting and recording data 9 1 2 10
Activity 1: Analysis 9 1 4 10
Activity 1: Evaluation 5 5
Activity 2: Analysis 9 1 4 10
Activity 2: Evaluation 5 5
Activity 3: Risk Assessment 10 10
Total 24 24 12 10 60
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UNIT 5: (Double Award) PRACTICAL
cbac &SR

SAMPLE ASSESSMENT MATERIALS

INSTRUCTIONS TO TEACHERS / EXAMS OFFICERS

Confidential

To be opened on receipt for immediate use by

TEACHERS / EXAMS OFFICERS

This document should be stored securely by the exams officer when not in use by the
teacher. Its contents should not be divulged except to those concerned with the
preparation of the assessment.

A. General Instructions
1. Each candidate will have to submit the number of tasks indicated in the table below.
Qualification Number of tasks to
be submitted
Biology 1
Chemistry 1
Physics 1
Science (Double Award) 2
Applied Science (Double Award) 2
Applied Science (Single Award) 1

The assessment will need to be completed in the first half of the spring term (i.e.
January-February). Each task will be completed in two sessions each of 60 minutes
duration.

Each task will have a section A and a section B. Section A and section B will be two
separate question papers.

Section A will be completed in session 1 and will involve obtaining results. This will
be collected from the candidates at the end of session 1. Section B will be completed
in session 2 and will involve the analysis and evaluation of the results. Candidates
should be given access to their section A question paper in session 2. Section B
should not be given to candidates until the second session. Both sections
should be collected in at the end of session 2.
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2. The assessment should be supervised at all times by a member of staff responsible
for teaching GCSE Science. Centres may use additional laboratories, provided that a
subject teacher is available to supervise all groups at all times.

3. Teachers may open the “Setting up Instructions” document at the start of January.
This is for the purpose of ensuring that the apparatus functions well enough
for the candidates to complete the task fully. Teachers are encouraged to try
out the task, whilst preserving the confidentiality of the assessment.

4, The question papers for all tasks will be made available to the examinations officer in
each centre at the start of January.

5. Section A: It is permissible for candidates to work in small groups, of no more
than three candidates. Teachers should ensure that each group has adequate
working space and that the groups are set a reasonable distance apart. Each group
requires uninterrupted access to the allocated apparatus — one set of apparatus per
group. This is carried out under a limited level of control, i.e. learners may work with
others to obtain results but they must provide their own responses to the questions
set. Teacher assistance should not normally be required, but may be given if
equipment failure occurs.

6. Once section A is completed, the question paper should be securely stored by the
teacher until section B takes place.

7. Section B: This is carried out under a high level of control i.e. learners must work
individually. This section is to be completed with no teacher feedback or assistance
allowed and under formal supervision. Candidates should have access to their
section A question paper, as they need the results obtained in the first session to
answer the questions in section B.

8. Candidates should write their answers in the spaces provided on the question paper.
Should there be a need for additional space then a standard extension/answer
booklet should be provided.

9. If candidates fail to obtain results for section A, it is acceptable for them to be given
unformatted teacher results.

10. As soon as both section A and section B have taken place, the question papers for
each candidate should be attached to each other and then securely stored by the
exams officer before they are sent to the examiner by ........... at the latest. Teachers
should not be given access to the completed question papers after the actual
assessments have taken place.

11. The assessment will be externally marked by a WJEC examiner. The name and
address of the examiner will be issued to centres by the end of April.

12. Monitoring visits will take place on a random sample of centres to ensure the
practical assessment is being administered correctly.
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B. Specific Instructions
Details of the apparatus and materials required for the tasks follow.

If any difficulty is experienced in providing the apparatus, WJEC should be
informed as soon as possible.

Contacts:
Subject Officer Llinos Wood, 029 2026 5384, llinos.wood@wjec.co.uk
Support Officer Sarah Price, 029 2026 5103, sarah.price@wjec.co.uk

INVESTIGATING THE RATE OF COOLING OF AN INSULATED CONICAL FLASK

Apparatus Required

The following apparatus is required for each group:
(each group should consist of no more than three candidates)

e 1 x 250cm?® conical flask

o 1 xthermometer (-10°C to 110°C and resolution + 1°C)

e Asingle layer of bubble wrap to insulate the flask. The bubble wrap can be
attached with sellotape or a rubber band

e 1 x stopwatch (resolution + 0.01 second)

The following is required for each class:

e Access to recently boiled water (kettle)

© WJEC CBAC Ltd.
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SECTION A

Introduction
Your task is to investigate the rate of cooling for an insulated flask.

Apparatus

The following apparatus is required for each group:
(each group should consist of no more than three candidates)

e 1 x 250cm? conical flask

e 1 x thermometer (-10°C to 110°C and resolution = 1°C)

e Asingle layer of bubble wrap to insulate the flask. The bubble wrap can be attached
with sellotape or a rubber band

e 1 x stopwatch (resolution + 0.01 second)

The following is required for each class:

e Access to recently boiled water (kettle)

thermometer

250cm? conical flask
containing hot water

“\'@_ ® ® 06 o o
Method
1. Fill a conical flask to three quarters full with water from a recently boiled
kettle.
2. Measure the initial temperature of the water and start the stopwatch
immediately.
3. Measure the temperature every minute for 15 minutes.

The remainder of the examination paper is not required for the purpose of checking the
setting up of the task.

In order that the work of each candidate may be correctly assessed, information is required
about the materials used in the task. Please ensure that the “Information required from
centres” sheet on page ... is completed and given to the exams officer to be sent to the
examiner with the completed examination papers.
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SAMPLE ASSESSMENT MATERIALS
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CONICAL FLASK
SECTION A

(1 hour)

ADDITIONAL MATERIALS
In addition to this paper you will require a calculator.

INSTRUCTIONS TO CANDIDATES
Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES
The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part question.
This task is in 2 sections, A and B. You will complete section A in one session and section B

in the next session.

© WJEC CBAC Ltd.
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Maximum Mark
Mark Awarded
Section A 6
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SECTION A

Introduction
Your task is to investigate the rate of cooling for an insulated flask.

Apparatus

The following apparatus is required for each group:
(each group should consist of no more than three candidates)

e 1 x 250cm? conical flask
1 x thermometer (-10°C to 110°C and resolution + 1 °C)

e Asingle layer of bubble wrap to insulate the flask. The bubble wrap can be attached
with sellotape or a rubber band

o 1 x stopwatch (resolution + 0.01 second)

The following is required for each class:

e Access to recently boiled water (kettle)

thermometer

250 cm? conicall flask
containing hot water —_

- ,
!\'@_ ® e 00 o o’

Read the method and answer questions 1(a) and (b) before carrying out the
experiment and recording your results.

Method

1. Fill a conical flask to three quarters full with water from a recently boiled
kettle.

2. Measure the initial temperature of the water and start the stopwatch
immediately.

3. Measure the temperature every minute for 15 minutes.

© WJEC CBAC Ltd.
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Answer all questions

1 (a) Identify the main hazard and risk associated with this experiment and
describe an appropriate control measure. [2]
HAZARD RISK CONTROL
MEASURE
(b) Make a hypothesis for this experiment. [1]

You may record raw results in the space below.

© WJEC CBAC Ltd.
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(e) Present all your results in a table. [3]

© WJEC CBAC Ltd.
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(1 hour)

ADDITIONAL MATERIALS
In addition to this paper you will require a calculator and your section A exam paper.

INSTRUCTIONS TO CANDIDATES
Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES
The total number of marks available for this section of the task is 24.

The number of marks is given in brackets at the end of each question or part question.

For Examiner’s use only

Maximum Mark
Mark Awarded
Section B 24

This task is in 2 sections, A and B. You will have completed section A in a previous session.

© WJEC CBAC Ltd.




GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 288

SECTION B

Answer all questions

2 (a) 0] Identify the independent and dependent variables in this experiment.
[2]
independent variable; ...
dependent variable: ...

(i) Identify two variables (other than starting temperature) that you
controlled in order to compare your results with other groups. 2]

© WJEC CBAC Ltd.
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(b) Use your results from section A to draw a graph on the grid below. [5]

© WJEC CBAC Ltd.



GCSE APPLIED SCIENCE (Double Award) Sample Assessment Materials 290

(e)

(f)

© WJEC CBAC Ltd.

Was your prediction in section A correct? Give a reason for your answer. [1]

Calculate the mean drop in temperature per minute. [2]
mean drop in temperature per minute = ........... °C

0] Add a line to the graph to show the how you would expect
uninsulated flask to cool, label the line ‘Uninsulated Flask’. [1]
(i) Explain the difference between the two lines. [2]

For every 1 °C drop in temperature of 1000 cm? of water 4.2 kJ of energy is
transferred to the surroundings. Calculate the amount of energy transferred in

Joules when 250 cm?® water cools by 10°C. [3]
Energy transferred = ........... J
State two changes that would reduce the heat loss from the flask. [2]
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(h) Write a plan describing how you would carry out an experiment to compare
two different insulating materials to discover which one was the more effective
at preventing heat loss. You will not be expected to carry out this experiment.

[4]

END OF PAPER
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UNIT 5: (Double Award) PRACTICAL ASSESSMENT
MARK SCHEME

GENERAL INSTRUCTIONS

Recording of marks

Examiners must mark in red ink.

One tick must equate to one mark (apart from the questions where a level of response mark scheme is applied).

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

Question totals should be entered onto the grid on the front cover and these should be added to give the script total for each candidate.
Marking rules

All work should be seen to have been marked.

Marking schemes will indicate when explicit working is deemed to be a necessary part of a correct answer.

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.

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao
ecf
bod

correct answer only
error carried forward
benefit of doubt

© WJEC CBAC Ltd.
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SECTION A
. , : Marks Available
Question Marking details AO1 AO2 AO3 Total Maths Prac
(@) HAZARD RISK CONTROL
MEASURE
Scalding by Hot water Place the flask
hot water spilling from on a flat clear
flask surface / take
care not to tip
the flask when 2 2 2
taking
thermometer
readings
identification of hazard— 1 mark
identification of risk and appropriate control measure — 1 mark
(b) . . o 1 1 1
The temperature of the water in the flask will decrease with time
(© All data recorded and logically organised (1)
Headings - time/ temperature(1)
Units — minutes/ °C (1) 3 3 3
Section A total 5 1 0 6 0 6

© WJEC CBAC Ltd.
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SECTION B

Marks Available

Marking details AOL | AO2 AO3 | Total | Maths | Prac

@ | () Independentvgriable-time (2) > 2 2
Dependent variable - temperature (1)

(i) | Any 2 x (1) from:
e Volume of water 5
e thickness of bubble wrap 2 2

e type of bubble wrap
o material of flask

=

(b) Axes labelled correctly with units (1)
Scales & use of at least ¥z of graph paper (1) 1
All plots correctly plotted with £ 2 small square tolerance (2) 2
1 error (1)

>1 error (0)

Smooth curve of best fit within + % small square division of all points (1)
Don't accept thick, double, wispy lines 1 5 5 5

(c) Suitable comment related to graph (1) 1 1 1

(€)

Total temperature drop

Substitution: : @
Total time 2 2 2 2

Answer = (1)

() | () |Line / curve drawn below the graph of the experiment 1 1 1

(i) |Gradient of uninsulated flask is greater (1) 2 2 2
Because heat is lost quicker (1)

(9) 4.2 % 10 (1)
42 x 1000 (1)

42000:10500(1) 3 3 3

(h) Insulate the opening of the flask (1) 2 2 2
Cover the flask with silver foil/ another layer of bubble wrap (1)

(1 Logical sequence planned (1)

Two control variables stated (volume of water/ thickness of insulation/
starting temperature/ size of flask) (1) 4 4 4
Clearly states temperature measured at set intervals (1)

© WJEC CBAC Ltd.
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Clear statement as to how the results will be analysed to establish the most
effective insulation — comparison of heat lost (1)

Section B total

11

24

10

21
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