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Structure of an exam question: Trilogy P2 2018 standard demand 
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     Graph paper given with scales and axis labelled 
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Types of questions and common
errors

Multiple-choice questions

Ticking too many boxes, or not enough.

Short-answer questions

Being clear about what they are referring to 

Example 1
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Being vague or not answering the question fully 

Example 2 
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Example 3 
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Repeating unnecessary information
Example 4 
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Not explaining fully 
[bookmark: _Hlk55894809]Example 5 
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Putting a right and wrong answer 
Example 6 
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General principles of marking calculations 

Example 7
[image: ]Repeat symbol
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Example 8 
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Example 9 
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Summary information on
assessing physics equations

· 23 Physics equations that students need to know and be able to apply (21 in Combined Science).
· 12 further Physics equations (7 in Combined Science) that students must be able to select from a list and apply. Students will be given the prompt ‘Use the correct equation from the Equation sheet’.
· How assessed on the papers 

Low demand, grades 1−3 (Foundation tier only)
· Recall (AO1) grades 1−3 be asked to recall an equation by multiple choice, link boxes. Will only be worth 1 mark.
· Apply (AO2) students will be given the equation to apply. 
· Simple equations with substitution of two numbers, no transformations.

Example 10
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Standard demand, grades 4−5 (Foundation and Higher tier)

· Students will be given the prompt ‘Write down the equation that links…’ so they access AO1. These will be written in alphabetical order not necessarily in the way they need to be used.
· Calculation will involve something ‘extra’ e.g. simple transformation.

Example 11 
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Example 12 
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High demand, grades 6−9 (Higher tier only)
· No prompts about which equation to use. 
· Students will not gain marks simply for writing the equation down without doing something with it (so no AO1). 
· Questions will involve transformations or ‘something extra’.
· Could be multi-step
 
Example 13 

For calculations that involve multiple steps (5 or 6 mark extended response on Higher tier) students may need to use more than one equation.
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An example of a completely correct response, with all working shown, that scores 6 marks. 





Graphs 

We use a variety of graphs to test a range of skills covering all levels of demand. Students can use a pencil or a pen but a sharp pencil is best as they can then rub out mistakes.

Students may be asked to:
· plot the data from a table: 
· cross (x) or dots can be used but crosses (x) are easier to see.
· marked for accuracy - different divisions of scales are used depending on demand. 
· label the axis – use the headings in the data table to help decide on the labels.
· draw the scale – try and use most of the available graph paper so the examiner can see clearly what you have done.
· draw a line of best fit – in science because we are using real data, lines of best fit can be straight or curved. Look at the pattern in the data first to decide.


Simple bar charts: Example 14
AQA-8464P1F-QP-JUN18
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Line graph: Example 15
AQA-8464B1F-QP-JUN18
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Line graph: Example 16
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Line graph: Example 17 
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Extended response

One of the assessment criteria all exam boards have to assess is a student’s ability to write an answer that is ‘coherent, relevant, substantiated and logically structured’. 

These questions carry 4 – 6 marks and are usually set at standard demand or above, so on the foundation tier they are often part of the last questions. 

They are marked using ‘levels of response’ mark schemes (unless multi-step calculation).
Levels of response mark schemes provide a framework in which students are rewarded according to the level of skill they show and the correct content they include. There is not one right answer. The mark is determined by: 
· looking at the overall quality of the answer
· taking into account the descriptor for each level 
· taking into account the content included

Typical command works are plan, describe, explain, compare and evaluate. Each command word has a different levels descriptor.

When a student writes their answer they can:
· write in paragraphs 
· use short sentences in bullet points 
· use labelled diagrams, especially if it’s planning an experiment or writing the method. They need to refer to them in their answer, e.g. set up the equipment in the diagram and then …… . 
A logically sequenced series of annotated diagrams can save time writing and may be clearer than a long written account.
· Use tables with headings for compare and evaluate questions. Students must make sure to explain what the table is showing. Statements, explanations and numerical data need to be clearly linked across the table so that like is being compared with like. An evaluation has to have a judgement at the end 
Answers don’t need to be long; students need to be concise and keep to the point. 
The number of answer lines is an indication of the maximum amount of space they should be using, not the space they must fill. Make sure students understand this and they shouldn’t be tempted to keep writing to fill the space. If they do they may end up contradicting themselves or including wrong statements that affect the overall quality of the answer.

Encourage students to always have a go at these questions as any relevant information may get them a mark and every mark counts!






Using bullet points and prose 

[image: ]
Commentary
This answer is given as a clear sequence of relevant bullet points, which link to give a clear account of what happens in the plant. The level of detail given is sufficient for Level 3 and this student gains full marks.


Using a table to layout similarities/differences and advantages/disadvantages 

[image: ]
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Commentary
This student has presented their comparison in tabular form, which is perfectly acceptable. They have identified scientifically relevant features of both types of cup, and clearly linked each feature to whether it is an advantage or disadvantage. The comparison of the features of the two types of cup is clearly shown in the tabular presentation, and there is numerical data to indicate the magnitude of the difference in cost production. This is a top Level 2 answer and deserves full marks.



Commentary [image: ]
This answer to the same question is not as good and gets 1 mark. General advantages and disadvantages are identified here but there is no explanation of why its an advantage or disadvantage. They have just repeated the information in the table. What is needed is for example;
paper cups are not recyclable so they end up in landfill or they are biodegradable so they break down or rot. The layout doesn’t show how the two cups compare against each other 


Using a labelled diagram 

[image: ]
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Commentary
The method given will produce a valid outcome, so is a level 3 response. There is a correct, labelled diagram, and if they had referred to this they didn’t need to rewrite the set up as in bullet 1 and 2. The response lacks some detail as there is no reference to calculating extension or causes of inaccuracy, so this scores 5 marks.
Command words 

Command words are the words and phrases used in exams that tell students how they should answer a question. 

Calculate Students should use numbers given in the question to work out the answer. 

Choose Select from a range of alternatives. 

Compare This requires the student to describe the similarities and/or differences between things, not just write about one. 

Complete Answers should be written in the space provided, for example on a diagram, in spaces in a sentence, or in a table.

Define Specify the meaning of something. 

Describe Students may be asked to recall some facts, events or process in an accurate way. 

Design Set out how something will be done. 

Determine Use given data or information to obtain and answer. 

Draw To produce, or add to, a diagram. 

Estimate Assign an approximate value. 

Evaluate Students should use the information supplied, as well as their knowledge and understanding, to consider evidence for and against. 

Explain Students should make something clear, or state the reasons for something happening. 

Give Only a short answer is required, not an explanation or a description. 

Identify Name or otherwise characterise. 

Justify Use evidence from the information supplied to support an answer. 

Label Provide appropriate names on a diagram. 

Measure Find an item of data for a given quantity. 

Name Only a short answer is required, not an explanation or a description. Often it can be answered with a single word, phrase or sentence. 

Plan Write a method. 

Plot Mark on a graph using data given. 

Predict Give a plausible outcome. 

Show Provide structured evidence to reach a conclusion. 

Sketch Draw approximately. 

Suggest This term is used in questions where students need to apply their knowledge and understanding to a new situation. 

Use The answer must be based on the information given in the question. Unless the information given in the question is used, no marks can be given. In some cases students might be asked to use their own knowledge and understanding. 

Write Only a short answer is required, not an explanation or a description


Working scientifically 
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Elements covered in practical questions 
Look at this common biology question. Can you identify any of the skills from the list above that are being assessed? 

[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]













 	[image: C:\brochet\New logos without strapline for Word templates\AQA_New_logo_no-strapline_45mm_RGB.jpg]




	
	
	 



	© 2023 AQA
	3 of 14 



Contact us

Our friendly team will be happy to support you between 8am and 5pm, Monday to Friday.

Tel: 01483 477 756
Email: gcsescience@aqa.org.uk
Twitter: @AQA

aqa.org.uk

	© 2023 AQA and its licensors. All rights reserved. 
	3 of 14 



image1.tif




image2.png
Figure 3 shows the apparatus.

Table 2 shows the student's results.

" Water sample

~Boiling water

~ Beaker (water bath)

- Bunsen burner

A student investigated the mass of dissolved solids in 5 cm® samples of water.

Table 2
Mass in g
Type of water Watch giass | Dissoived solids
Watch glass | and dissolved in5cm’ of
solids water

Sea water 934 9.48 0.14

River water 9.15 923 008 X

Rainwater 893 893 000 0.00
[03].[4] Calculate mass X in Table 2

[1 mark]
Mass X 9
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[0T3].[2] 5cm®isasmall volume of water for each experiment.

Give one advantage and one disadvantage of using a larger volume.

[2 marks]
‘Advantage
Disadvantage
[0]3].[3] Potable wateris not pure water.
Describe the difference between potable water and pure water.
[1 mark]

[0T3].[4] Potable water is obtained from both groundwater and from sea water.

Describe how groundwater and sea water are treated to produce potable water.
[3 marks]
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[0T3].[5] The percentage by mass of dissolved solids in a 6.50 g sample is 2.2%

Calculate the mass of the dissolved solids.
[2 marks]
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A student investigated acceleration using gliders, an air track and light gates.

The air track reduces frction between the glider and the track to zero.
Figure 11 shows the apparatus.
Figure 11

Light gates

Glder and card

SI19 Bench pulley

-3 =r / /

~
A blower Mass holder

/

The glider was released from rest and moved along the track.
‘The mass holder hit the ground before the card passed through the second light gate.
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[O]7][[A] Which two statements describe the effect this would have on the glider?

Tick two boxes.

Its acceleration would decrease to zero.

Its acceleration would increase.

‘The resultant force on it would decrease to zero.

‘The resultant force on it would increase.

Its speed would increase.

I

[2 marks]
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[2] The mass holder shouid not hit the ground before the card passes through the
second light gate.

Suggest one way that the student could stop this happening.
11 mark]
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The student increased the resultant force acting on the glider by adding more masses
tothe mass holder.

She calculated the acceleration of the glider for each resultant force.

Each test was done three fimes.
Table 2 shows the reslts.
Table 2
Acceleration in mis?

Resultant force inN | ————r———————— Mean acceleration in m's"
020 13 12 13 1.26667
039 26 25 26 26
059 38 38 39 38
078 51 51 51 51
098 64 72 64 67
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The student made two mistakes in the mean acceleration column.

Identiy the mistakes the student made.

‘Suggest how each mistake can be corected.
[4 marks]
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[] Wite a conclusion for this investigation.

Use the data in Table 2
11 mark]
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[5] The student used a constant resuitant force to accelerate the giider.

The student changed the mass of the glider and calculated the new acceleration.

‘She repeated this for different masses of the giider, keeping the resultant force

constant.
The results are shown in Table 3

Table 3

Mass of the gliderinkg |  Acceleration in mis*
0060 35
0080 26
010 20
012 17
014 14

Plot the results on Figure 12
Draw aline of best fit

4o

[3 marks]
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[6] Describe the relationship between mass and acceleration.
[1 mark]
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[0]8].[3] Ironisa transition metal.
Sodium is a Group 1 metal.

Give two differences between the properties of iron and sodium.

LA VN B NaV A V4% 08

[2 marks]

\m%i Sl o PPN N
2 NN N':Uhn % el
S ppogat- 7
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09.3

any two from:
e iron has a high(er) melting /
boiling point

e iron is dense(r)
o iron s hard(er)

e iron is strong(er)
o ironis less reactive

* iron has ions with different
charges

¢ iron forms coloured
compounds

e iron can be a catalyst

allow the converse statements
for sodium

allow transition metal for iron
allow Group 1 metal for sodium

ignore references to atomic
structure

ignore iron rusts

allow iron is less malleable /
ductile

allow specific reactions showing
difference in reactivity

allow iron is magnetic

AO1
4.1.25
4131
4.1.3.2
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o
Figure 3 shows Student B's results.
ol

Figure 3

100

Weight
needed
to break
concrete
beam
inN

[072].[6] Student B did a similar investigation. .
\

o |
0 500 1000

Mass of small stones in g

\

1

How could Student B improve their investigation? ‘
Use Figure 2 and Figure 3.

\

1 mark]
Do s txpes ik onons pfm.

Lo jwp pove anmm gt ov naove

Oeamode  pesul) |
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02.6

take more measurements

allow indication of a greater
range of values

or

allow indication of
measurements at smaller
intervals

ignore repeat the investigation

AO3
5.8.1.2
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i
[0]7].[2] Give two ways a person with a mild infection of Salmonella can help prevent the
spread of the bacteria to other people.
[2 marks]

1 ash wands

[

2 0N0Vd divect contact vwth an

un nte e d PXJSM .
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07.2

any two from:

wash hands after using toilet
/ being sick

or

wash hands before
preparing / handling food

or

do not prepare food (whilst
infected)

isolate yourself
disinfect clothes / surfaces

do not share utensils /
cutlery / towels

ignore ‘wash hands’ unqualified
ignore reference to coughing /
sheezing

allow examples of how isolation
could be achieved

AO2
4.3.1.1
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[0]8].[3] Figure 14 shows a toy crane.

Switer

The toy cran usos an eleclromagnet to ick up and move the blocks.

Explain how this lectromagnel s able o ick up and move the blocks.
(6 marks]

Recaute the bBlocks oce made
ot of magnetic malenals
ond the crane has a -
Akoﬂs yvzaf)ﬂe{im 1k

7he fw//(/v /mms the mosnelic

loce on_then_Jhe blocks oef
,ﬂ%% 005 sregaed
and _sucte, /lm Yor 1k CfML,/_L
ny the fHadis  Jou e fopress
the  spudch
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08.3

Level 3: Relevant points (reasons / causes) are identified, given in
detail and logically linked to give a clear account.

Level 2: Relevant points (reasons / causes) are identified, and
there are attempts at logically linking. The resuiting account is not
fully clear.

Level 1: Points are identified and stated simply, but their relevance
is not clear and there is no attempt at logical linking.

No relevant content

Indicative content

o completing the circuit
o tums the electromagnet on

o there is a current in the coil
« amagnetic field is produced around the coil
« the iron core becomes magnetised

* move electromagnet towards the blocks
« the block is attracted to the electromagnet
* moving the crane moves the block

« switching off the current switches off the electromagnet
« releasing the block

AO2

AO2

AO1

6721
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[0T3].[6] The driver had been drinking alcohol. The car had worn brakes.

Explain why these factors would increase the stopping distance of the car.
[4 marks]

ONe Hhe dwer conflred et althol
WS feackon Aty Lsowd gtk longes,

C A WDowd ket M (S Sh@Ping
Adstunce .

A ol Moony Lot loreally Loaud
e Mudk e Wahe) wowd aek
W oS eftecfue . Que YO ok o
aid 08 pmuM knden Yo W
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03.6

Level 2: Relevant points (reasons / causes) are identified, given in 3-4
detail and logically linked to form a clear account.

Level 1: Points are identified and stated simply, but their relevance 1-2
is not clear and there is no attempt at logical linking.

No relevant content 0

Indicative content
worn brakes:

o less work done by the friction force between the brakes and
wheel

* (so) takes a longer time to slow down
e increasing the braking distance
driver drinking alcohol:

e reaction time increases
- allow slower reactions

- do not accept reaction time is slower
e (s0) thinking distance increases
stopping distance:
« stopping distance is thinking distance plus braking distance
o (so) if thinking distance increases, stopping distance increases

o (so) if braking distance increases, stopping distance increases.

AO1
4.7.1.10





image23.jpg
10

Substances are separated from a mixture using different methods.

[0]3].[4] Draw one line from each method of separation to the substance and mixture it would

separate.
2 marks]
Method of separation Substance and mixture
: 1
| blue food colour from a
mixture of food colours

chromatography

copper from an alloy of
copper and zinc

copper sulfate from
copper sulfate solution

crystallisation

ethanol from a mixture of
ethanol and water

Dorat
outside
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03.4

blue food colour from a mixture of food
colours

[ chromatography

[ copper from an alloy of copper and zinc

copper sulfate from copper sulfate

solution
[ crystallisation

ethanol from a mixture of ethanol and
water

additional line from a box negates the mark for that box

AO2
41.1.2
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Calculate the percentage decrease in the mean metabolic rate of males between
5 years and 45 years of age.

Use the equation:

decrease in metabolic rate -

original metabolic rate 199

percentage decrease=

Give your answer to 3 significant figures.
[3 marks]

% =3-26-,%

= \? si00
63

: 32.035uF -
Percentage decrease= . (
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02.3

il 100
§ X

32.075472...

321

an answer of 32.1 scores 3
marks

allow correct rounding of this to
at least 4 significant figures

allow a correct reduction to 3
significant figures from an
incorrect calculation for marking
point 2

AO2
4423
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[0]3].[2] The studentdid the test four times.

The student calculated the mass of solid on apparatus X after heating.

Table 3 shows the student’s results.

Table 3
Test 1 Test2 Test3 Test4
Mass of solid in grams. 012 0.29 0.14 015
Calculate the mean mass of solid.
Do not include the anomalous result in your calculation.
Give your answer to 2 significant figures.
[3 marks]

0:17 +0-29+ 0:16 + 0. 15

SR

Mean mass = o‘ ] —)Si 9
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03.2

identify 0.29 as anomaly

0.12+0.14+0.15

3
or

0.41
3

(=)0.14 (9)

an answer of 0.14 (g) scores 3
marks

allow
4

or
0.70

2

allow 0.18 (g) if first marking
point not awarded

012+0.29+0.14+0.15

AO3
5.10.1.2

AO2
5.10.1.2

AO2
5.10.1.2
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[0]7].[1] How much more milk would a typical adult have to drink to get their RDA for calcium
compared with the amount of milk needed to get their RDA for vitamin B-12?
[3 marks]

000 = co8 = 1.65 500x 1.GS = 828
4S5 1. L— l-375

500 61875 26C.Tet

of bl
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07.1

(for calcium)
500

— = 3
508 1000 = 826.446281 (cm?)

(for vitamin B-12)
500

— = 3
T 24=266.67 cm’)

560/ 559.8 / 559.78 / 559 (cm®)

an answer of 560 / 559.8 /
559.78 / 559 (cm”) scores 3
marks

an incorrect answer for one step
does not prevent allocation of
marks for subsequent steps

allow any correct rounding to
minimum 3 significant figures
allow alternative route with
correct rounding

allow alternative route with
correct rounding

allow only correct answer based
on values given for vitamin B-12
and calcium

AO2
42241
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1.6 A
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[0]3].[2] Calculate the total resistance of the circuit in Figure 3.

Use the equation:

" potential difference
resistance = ——————
current

[2 marks]

Total resistance = 7\3 42 Q
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03.2

R=75(Q)

an answer of 7.5 (Q) scores 2
marks

AO2
4213
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Use the Physics Equations Sheet to answer questions 04.7 and 04.8.

[0T4].[7] Write down the equation that links density (o), mass (m) and volume (V).
= [ mark]

P
o Demedt - m:livﬂe // LS

Vxpom
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The student calculated the volume of the cube of wetsuit material to be 0.186 cm?

The density of the cube was 0.300 glem?
Calculate the mass of the cube.

Give your answer in grams.

[3 marks]
Mass = density x yoluyme
=0.300 x 0.134
= 0.0558
B Mass= 0.706 g

Teion awde b
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Question

Answers

Extra information

Mark

Ao/

Spec. Ref.
047 | density =2 1 A0t
Volume 6311
or
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Ao/

Question Answers Extra information Mark | ooc Ref.
048 [ 0300 = 1 AO2
0.186 6311

m=0.300x 0.186

m=0.0558 (g)
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[0]6].[3] Write down the equation linking energy transferred (E), power (P) and time (1)
[1 mark]

enevgy randteied X power x hiwe




image39.jpg
[0]6].[4] The electric heater had a power output of 50 watts.

Calculate the time taken for the electric element to transfer 4750 joules of energy to
the vegetable

[3 marks]
enesmy eron Srerred
Powtr = Cine
& K75
SO = Z37Sce ;
Timetaken= 2 3 7SO0 s

Question 6 continues on the next page

Turn over »
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Ao/

Question Answers Extra information Mark | ooc Ref.
transferred
063 < energy transferr 1 AO1
time 6114
6242

or

RPA14
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Ao/

Question Answers Extra information Mark | ooc Ref.
4750
064 |goo 1 A02

t 6114

or 6242

4750 =50 x t

4750
t= S0 1

t=95(s)
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[0]4].[3] Astudent hangs a weight on a newtonmeter.
The energy now stored in the spring in the newtonmeter is 4.5 x 1072 J
The student then increases the weight on the newtonmeter by 2.0 N
Calculate the total extension of the spring.

Spring constant = 400 Nim
6 marks]

QREGY = B9x T9nag Lonstom. x Wrnimn®
00T - 0fxlkoy  x T (p20x107Y)
(8-01§)

[ reived 90 Tpring= Tprng coniran «

wHen) ion

IN = 400 = Ueniion =Suo'5 001
02

Total extension = 0.02 m
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04.3

4.5x1072=0.5 x 400 x &?

5x10
x 400

©=0.015 (m)
20=400%e
& =0.005 (m)

0.015 +0.005 = 0.02 (m)

an answer of 0.02 (m) gains 6
marks

this mark may be awarded if the
standard form value is
incorrectly converted

this mark may be awarded if the
standard form value is
incorrectly converted

45x107

2o 29 1Y
allow &* = 55~ 700

this answer only

this answer only

allow their initial extension +
their additional extension
correctly calculated

AO2
6.5.3
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Table 3 shows the results.

Table 3
Plastic material Density in kg/m®
Actylic 1200
Nylon 1000
Polyester 1380
Polystyrene 1040
PVC 1100





image45.png
Figure 4 shows the results plotted in a bar chart.

Figure 4

| |
Density ] T
kg/m?® | | |
| |
| |
Acrylic Nylon  Polyester Polystyrene PVC
Plashc Mmareaal .
Complete Figure 4
You should:

«iiia e ot soie o e, &
+ Draw the bars for polyester, polystyrene and PVC.
4 marks]




image46.png
07.2

all y-axis values correct
(minimum of 3)

all bars drawn to the correct
height

allow 1 mark for two correct
values

allow 1 mark for two correct bars
allow & % small square

AO2
6.3.1.1
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[0]2].[5] Piot the data from Table 1 on Figure 5

Draw a line of best fit.

40

Number 30
of bubbles
produced

in 30
seconds 20

10

[3 marks]

10 15 20 25 30
Distance of light source from pondweed in cm
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[0]2].[5] Plot the data from Table 1 on Figure 5

Draw a line of best fit.
[3 marks

404

Number 30
of bubbles
produced
in 30
seconds 59

10

0 15
Distance of light source from pondweed in cm
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025

all points plotted correctly

smooth curve drawn through all
points

(where a bar chart has been
plotted)

allow 1 mark for all bars plotted
correctly

if points are plotted as well as
bars, ignore bars.

allow + % a square
allow 1 mark for three points.
correctly plotted

ignore extensions of line / curve
unless inconsistent with line /
curve drawn

AO2
4412
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w

Figure 15 shows some of the data obtained by the student.

Figure 15

Extension in
centimetres.

Force in newtons

Complete Figure 15 by plotting the missing data from Table 4.
Draw the line of best fit.

Table 4 s repeated here to help you answer this question.

[2 marks]
Table 4

Force Extension

inN incm

0 0.0

2 35

4 8.0

[ 125

8 160

10 200
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13

both points plotted correctly

correct line of best it drawn

to pass through (0,0) and
(1020

AO2
453
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[079].[3] The sweet potatoes found underground contain starch.

Explain how starch in the sweet potato is produced from carbon dioxide in the air.
[6 marks]

» Qoondiorde tn T (ir S vsed cor
Phorosaarnesis 2

. Cm, Ad L ox d&r &BQQQ“ nuin x.;sﬁ \ Ko x(i),,,

Qrodice. QWA and SXYYUL.

* glocons REPROrRd Qraona The s
oL e D Blcew TV -

T Aacere Ao €Ol reIQIaLion

fééumng 3 %Mﬂ%;coﬁqs% Scucy

[GENCE Tl SAW
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[&] Table 4 gives some information about disposable cups.

Table 4

Coated paper cups | Poly(styrene) cups
Source of raw materials Wood Crude oil
Energy to make 1 cupin
arbitrary units 550 200

[ Biodegradabie Yes No
Recyciable No Yos
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Compare the advantages and disadvantages of using coated paper and poly(styrene)

to make disposable cups.

Use Table 4 and your knowiadge and understanding of fe cycle assessments (LCAS).
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Compare the advantages and disadvantages of using coated paper and poly(styrene)
to make disposable cups.

Use Table 4 and your knowledge and understanding of life cycle assessments (LCAs).

[4 marks]
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[A]3]  Astudent camied outan investigation o determine the spring constant of a spring
Table 4 ves the cata obtaned by e student.
Table 4
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[AT4)[7] Describe a method the student coukd have used to oblainthe data given in Table 4
Your answer shoud incude any cause o inaccuracy in the data

our answer may indude a labelld diagram.
[6 marks]
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1 Development of scientific thinking

wsi1
Understand how sclentific methods and theories.
develop over time.

wsiz
Use a variety of models such as representational,
‘spatia, descriptive, computational and
‘mathematcal to solve problems, make
predictions and to develop scientific explanations
‘and understanding of familiar and unfamitar
facts.

Make predictions or calculate quantites based
on the model or show ts imitations.

Give examples of ways in which a model can be
tested by obsevation or experiment.
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WS 13

‘Appreciate the power and imitations of science
‘and consider any ethical issues which may arise.

‘Explain why data s needed to answer scientific
‘questions, and why it may be uncertain,
incomplete or not avallable.

Outine a simpis ethical argument about the.
rights and wrongs of a new technology.

w14
Explain everyday and technological applications
of science; evaluate associated personal, socia,
‘economic and environmental implications; and
make decisions based on the evaluation of
‘evidence and arguments.

Describe and explain specified examples of the
technological applications of science.

Describe and evaluate, with the help of data,
‘methods that can be used to tackle problems
‘caused by human impacts on the environment.

ws1s
Evaluate risks both n practical science and the.
wider societal context,including pefception of
tiskin rlation to data and consequencs.

Give examples to show that there are hazards
‘associated with science-based technologies
which have to be considered alongside the
benefts.

‘Suggest reasons why the perception of sk is
often very diferent rom the measured risk (g
voluntary vs imposed risks, familiar vs unfamitar
isks, visible vs invisible hazards).

wsis

Recogiss the importance of peer review of
resuits and of communicating results to a range
of audiences.

‘Explain that the process of peer review helps to
etect false claims and to establish a consensus
‘about which claims should be regarded as vali.

‘Explain that reports o scientific developments in
the popular media are not subject to peer review
‘and may be oversimpliied, inaccurate or biased.
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2 Experimental skills and strategies

ws23
‘Apply 2 knowledge of a range o technigues,
instruments, apparatus, and materials o select
those appropriate to the experiment.

wsz24
‘Carry out experiments appropriately having due
regard for the correct manipulation of apparatus,
the accuracy of measurements and health and

Identfy the main hazards in specified practical

‘Suggest methods of reducing the isk of harm in
practical contexts

wszs

Recogise when to apply a knowiedge of
‘sampiing techniques to ensure any samples

‘Suggest and describe an appropriate sampling
technique in a given context.

collected are representative.
ws2s "Read measurements offa scale in a practical
Make and record observations and context and record appropriately.

‘measurements using a range of apparatus and
‘methods.

ws27
Evaluate methods and suggest possible
improvements and further investigations.

‘Assess whether sufficient, precise measurements
have been taken n an experiment.

Evaluate methods with a view to determining
whether or not they are valid.
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3 Analysis and evaluation

‘Apply the cydle of colecting, presenting and analysing data, including:

Examples of wh

do in an exam
‘Construct and interpret frequency tables and
iagrams, bar charts and histograms.

Plot two variables from experimentalor other
aata.

wssz Transiate data betwesn graphical and numeric
Translating data from one form to another. form.
ws33 For example:

 use an appropriate number of significant
figures.

 find the arithmetic mean and range of a sst of
data

 construct and interpret requency tables and
cliagrams, bar charts and histograms

+ make order of magnitude calculations

* change the subject of an equation

 substitute numerical values into algebraic
‘equations using appropriate units for physical
quantities

 determine the slops and intercept of ainear
graph

* craw and use the siope of a tangent to a curve:
‘25 a measure of rate of change

* understand the physical ignificance of area
between a curve and the x-axs and measure
tby counting squares as appropriate.

wssa Apply the idea that whenever a measurement s
Representing distibutions of resuifs and make | Made, there is aways some uncertainy about
estimations of uncertaint. the result obtained.
Use the range of a set of measurements about
the mean as a measure of uncertainty.
ws3s Use data to make precictions.

Interpreting observations and other data
(presented in verbal, diagrammatic, oraphica,
‘symbolic or numericalform), incluing identfying
patterns and trends, making inferences and
arawing conclusions.

Recognise or describe patterns and trends in
data presented in a variety of tabular, graphical
and other forms.

Draw conclusions from given observations.
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ws36 Comment on the extent to which data s,
Presenting reasoned explanations including | consistent with a given hypothesis.
reating data to hypoteses. Identity which of two or more hypatheses.

rovides a better explanation of data in a given
context.
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ws37
Being objective, evaluating data n terms.

of accuracy, precision, repeatabily and
reproducibilty and identifying potential sources
of random and systematic error.

Apply the following ideas to evaluate data to.
Suggest improvements to procedures and
techniques.

+ An accurate measurement is one thatis close.
to the true value.

* Measurements are precise f they cluster
closely.

* Measurements are repeatable when repetition,
under the same conditions by the same
investigator, gives similar resufts.

+ Measurements are reproducible if similar
resuts are obtained by difierent investigators
with diferent equipment.

+ Measurements are afected by random error
due o resuts varying in unpredictable ways;
these erors can be reduced by making more.
measurements and reporting a mean value.

 Systematic error is due to measurement
results iffering from the true value by a
‘consistent amount each time.

+ Any anomalous values should be examined to
tryto identity the cause and, f a product of a
poor measurement,ignored.

wsss
Communicating the scientific rationale for
investigations, methods used, findings and
reasoned conclusions through paper-based and
electronic reports and presentations using verbal,
dogrammat,graphical, numerial and symbolc

Present conerent and logically stuctured
responses, using the ideas in 2 Experimental
skills and strategies and 3 Analysis and
‘evaluation, applied to the required practicals, and
ather practial nvestioations g appropriate
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4 Scientific vocabulary, quantities, units, symbols and
nomenclature

ws43

Use Si units (eg kg, 0, mg; km, m, mm; kJ,

J) and IUPAC chemical nomenciature unless
inapproprate.

wsaa

Use prefixes and powers of ten for orders of
‘magnitude (eg tera, giga, mega, kio, cent, mil,
‘micro and nano),

ws4s

Interconvert nits.

wsas

Use an appropriate number of significant figures:
in calculation.
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Many biotic and abiotc factors can affect the growth of plants.

‘Are the factors in Table 1 biotic or abiotic?

“Tick one box for each factor.
Table 1
Factor Biotic Abiotic
Diseases
Herbivores.
Temperature
Water

‘Two students investigated the effect of light inensity on the distribution of

small plants.

‘The plants are growing under a tree in a park.

“The students made the folowing hypothesis:

[2 marks

AS you move outwards from a tree there will be more piant growth.

Explain why the students thought their hypothesis wouid be correct

[3 marks




image66.png
|[3] The students used two pieces of equipment.

Give the scientific name of each piece of equipment.
[2 marks]

A square frame measuring 0.5 m x 0.5 m

An electronic device to measure light intensity

“This is the method used.

Fix one end of a tape measure at the base of the tree
Fix the other end of the tape measure 11 metres from the tree.

AL0 metres put the square frame on the ground.

Identify all the plant species growing inside the frame.

Estimate and record the percentage cover of each plant species.
Measure the lightintensiy inside the frame.

Put the square frame on the ground every 2 metres along the tape to 10 meres.
Repeat steps 4 - 6 n every frame.

ERET Y SON

Figure 1 shows the equipment in ths investigation.
Figure 1

Tree trunk _ Area under

the tree

\ Tape measure

1om

05mx05m
frame

o 000

|[2] calcuiate the total area sampled.

11 mark]
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[0T1].[5] The whole investigation was done as quickly as possible on the same day.

Suggest one reason why.
[1 mark]

[0T1].[6] Give one way the investigation could be improved.
[1 mark]
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Table 2 shows the results_

Table 2

Distance from tree in metres

0 2 4 6 8 10

Percentage cover of grass 15 | 50 | 35 | 16 | 15 | 15
Percentage cover of plantain 0 | 5 | 10|40 | 25|30
Percentage cover of daisy oo | o] 42|10
Percentage cover of clover 1|10 | 25 | 40 | 40 | 45

I ————————————————————————
Total percentage cover of plants 16 65 70 100 | 100 | 100

Light intensity in arbitrary units 37 59 150 | 175 | >200 | >200

Which plant species in Table 2 will only grow at high light intensity?

[1 mark]
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What conclusion can be made about the relationship between light intensity and the
total percentage cover of plants?

Use data from Table 2 in your answer.
[2 marks]
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[oT11.[2] Light intensity might not be the cause of this pattern of plant distribution.
‘Suggest one different factor that may cause these results.

Give one reason for your answer.
12 marks]

Factor

Reason
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AQA

Realising potential




