
TopEcs cofflmon te Paper 1 and Fapen 2

TopEe 3" * Ke"g emntee;ats Em himEogy

1.1 Explain how the sub-cellular structures of eukaryotic and
prokaryotic cells are related to their functions, including:

a animal cells - nucleus, cell membrane, mitochondria and
ribosomes

b plant cells - nucleus, cell membrane, cell wall, chloroplasts,
mitochondria, vacuole and ribosomes

c bacteria - chromosomal DNA, plasmid DNA, cell
membrane, ribosomes and flagella

1.2 Describe how specialised cells are adapted to their function,
including:

a sperrn cells - acrosome, haploid nucleus, mitochondria and
tail

b egg cells - nutrierts in the cytoplasm, haploid nuc"leus and
changes in the cell membrane after fertilisation

c ciliated epithelial cells

1.3 Explain how changes in microscope technology, including
electron microscopy, have enabled us to see cell structures
and organelles with more clarity and detail than in the past

and increased our understanding of the role of sub-cellular
structures

L,4 Demonstrate an understanding of number, size and scale, 1d

including the use of estimations and explain when they should zh
be used

1.5 Demonstrate an understanding of the relationship between 1b

quantitative units in relation to cells, including: 2a
a milli (10-s;

2hb micro (10-01

c nano (fO-s1

d Pico (10-tz;

e calculations with numbers written in standard form 
f

1.6 Core Practical: Investigate biological specimens using 1d

microscopes,includingmagnificationcalculationsandlabelled Za,2h
scienti fi c d raw i ng s fro m o bservati o ns

3b

1.7 Explain the mechanism of enzyme action including the active r

site and enzyme specificitY

1.8 Explain how enzymes cah be denatured due to changes in the
shape of the active site

1.9 Explain the effects of temperature, substrate concentration . 2c,2f
and pH on enzyme activity 4a, 4c
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1.10 eore Practtcat: Investigate the effect af pH on enzyfie acttvity

1.138 Care Pra€tlcal: Investigate the uge af chemicat reagents to
identlS starch, reducing sugars, proteins and {ats

1.16 Care Practlcal: Inve*figate osrnosrs in potatoes

Use of mathematlcs
r Demongtrate an understanding of nurnber, size'and scale and the quantitative relationship

between units (2a and 2h).

r U6€ estimations and explain when they should Ue useO tfO).
r Carry out rate calc{rlations for chemical reactions (1a and 1c).

. Qalculate with numbers written in standald form (1'b).

r ,Plotr draw and interpret appropriale graphs (44, 4b, zlc and 4d)"

r Translate information between nurnerical and graphical fortns (4a).

r Cone-truct and interpret frequency tables and dlagrams, bar charts and,hlstograms (2c).

r Use a scatter.diagr.am to idenury a eonqlation between two variables (2g),

r Understand and use aimple csmpound measures such as the rate of I reaction
(la and 1c).

r Calcutate the percentage gain and los of mas {1c}.
r Use f-raetions and percentages (1c).

r Calculate arithmetic means {2b). r

r Carry out rats calcutation$ (1a and 1c).
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Core practical 1: Looking at cells 

1.6 Core practical: Investigate biological specimens using microscopes, including 
 magnification  calculations and labelled scientific drawings from observations 
 

Links to the specification content 
1.3 Explain how changes in microscope technology, including electron 

microscopy, have enabled us to see cell structures with more clarity and 
detail than in the past and increased our understanding of the role of sub-
cellular structures 

1.4 Demonstrate an understanding of number, size and scale, including the 
use of estimations and explain when they should be used. 

1.5 Demonstrate an understanding of the relationship between quantitative 
units in relation to cells, including:  

 a milli (10-3) 
 b micro (10-6) 
 c nano (10-9) 
 d pico (10-12) 
 e calculations with numbers written in standard form 

Introducing the practical 
This core practical provides the opportunity for students to develop their skills in the use 
of a light microscope, the preparation of slides and the production of labelled scientific 
drawings from their observations. It then provides a context for the teaching and 
understanding of the associated maths skills including magnification calculations, the use 
of estimations and the relationship between quantitative units. For higher tier candidates, 
there is the opportunity to practice calculations using standard form. A comparison of 
observations made using a light microscope with images taken using an electron 
microscope also demonstrates how improvements in microscope technology have 
increased our understanding of sub-cellular structures. 
 
Although students are likely to have used microscopes at Key Stage 3, it is a technical 
skill that they find difficult. It might be worth spending time practicing the basic skills 
needed to focus the microscope before attempting the core practical, either as a starter 
or in a previous lesson. The core practical suggests a range of cell types which can be 
used and students only need to look at a plant cell and an animal cell as a minimum. 
Students should understand the basic principles involved in the preparation of slides for 
use with a light microscope including the role of staining. Having prepared a slide, they 
must understand how to use the light microscope to focus in the specimen. They need to 
understand the total magnification produced by the eyepiece and objective lens and the 
mathematical relationship between magnification, image size and actual size. The sole 
use of pre-prepared slides will be insufficient to meet the demand of the core practical, 
but it does provide the opportunity for students to practice using a microscope and refine 
their skills for scientific drawings. 
 

Link to GCSE Science 2011: 1.5 ‘Demonstrate an understanding of how changes 
in microscope technology have enabled us to see cells with more clarity and 
detail than in the past, including simple magnification calculations.’ From B2 
Topic 1 The building blocks of cells. 
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Investigating biological specimens 
Questions you could ask to enhance learning and focus your students on 
important aspects of the practical: 

 What sub-cellular structures are likely to be observed using a light microscope? 
 Why are some sub-cellular structures not visible using a light microscope? 
 What precautions are needed when preparing a microscope slide? 
 Why should samples of animal cells be disposed of in disinfectant? 
 Why does the layer of specimen cells need to be thin? 
 Why do we stain the specimen cells? 
 Why does the coverslip have to be carefully applied? 
 What is the highest magnification for the light microscope? 
 How is the focusing wheel used? 
 When should the fine focusing wheel be used? 
 What is a field of view and how can its size be measured? 
 How is the actual size of a cell structure determined from microscope 

measurements? 
 How can more detail be observed in cells? 
 What are the important features of a drawing made from observations? 

Skills that are covered in the practical: 
 The preparation of microscope slides 
 The importance of staining a specimen 
 The ability to use a microscope to make observations 
 The drawing of observations of specimens from a light microscope 
 Magnification calculations from observations 

Maths skills: 
 Calculations of total magnification 
 The mathematical relationship between magnification, image size and actual size 
 Make estimations of size 
 Understanding of scale and the relationship between different quantitative units 

(e.g millimetres, micrometres and nanometres) 
 Calculations using numbers in standard form for higher tier candidates only 
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Sample question 
These examples are taken from the sample assessment material. It is a mix of questions 
from 1BI0/1F and 1BI0/1H which illustrate a range of questions applicable to this core 
practical and the skills associated with it. The commentary below outlines how the skills 
students will have gained by carrying out the practical may be shown in the final exams. 
 

 

 
 

Part (c)(i) is a question where students have to apply their knowledge on the 
technique of using a microscope which they obtained by completing the core 
practical. 
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Part (c)(ii) asks students to recognise the role of staining specimens to make cell 
structures more visible.  

 

 

 

 
 

Part (b)(i) is a question asking students to use their knowledge of a microscope 
to calculate the total magnification obtained by the combination of the eyepiece 
and objective lens. 
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Part (b)(ii) is a question that asks students to apply their knowledge on making 
estimations to an image. It does not require a magnification calculation. 
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Part (c) is a question that combines the maths skills of a magnification calculation 
with the quantitative relationship between micrometres and millimetres. 
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Core practical 2: pH and Enzyme activity 

1.10 Core practical: Investigate the effect of pH on enzyme activity 

Links to the specification content 
1.7 Explain the mechanism of enzyme action including the active site and 

enzyme specificity 
1.8 Explain how enzymes can be denatured due to changes in the shape of 

the active site 
1.9 Explain the effects of temperature, substrate concentration and pH on 

enzyme activity 
1.11 Demonstrate an understanding of rate calculations for enzyme activity 
1.12 Explain the importance of enzymes as biological catalysts in the synthesis 

of carbohydrates, proteins and lipids and their breakdown into sugars, 
amino acids and fatty acids and glycerol 

Introducing the practical 
There are many factors which affect the activity of enzymes. The core practical focuses 
on pH, but there is also a suggested practical on the effect of substrate concentration on 
enzyme activity, which could be used to enhance learning. In addition, there is some 
information about a demonstration that can be used to demonstrate the calculation of 
the initial rate of enzyme action. 
 
The core practical which looks at how pH affects the breakdown of starch using amylase 
has two knowledge aspects to it, enzyme activity and the breakdown of starch into 
smaller sugars. It also covers the use of iodine to identify the biological molecular starch, 
which is a biology-only specification point. Candidates may have completed variations on 
this practical during Key Stage 3, particularly linked to digestion. As part of the GCSE, 
candidates should focus on the practical details and use of their increased knowledge on 
enzyme action to interpret and explain their results. The additional practical looks at the 
effect of increasing the concentration of hydrogen peroxide on the enzyme activity of the 
enzyme catalase. 
 

Link to GCSE Science 2011: 1.32 ‘Investigate the factors that affect enzyme 
activity’ is a core practical in GCSE Biology 2011 Unit B2 Topic 1. 

The effect of pH (core practical) 
Questions you could ask to enhance learning and focus your students on 
important aspects of the practical: 

 Why is iodine solution used? 
 Why are syringes used to measure the volumes of the solutions? 
 Why does the mixture need to be stirred? 
 Why are the solutions added in the order stated? (amylase solution, pH solution 

and starch solution) 
 Why is the timer started after the starch solution is added? 
 Why must the syringes be used in the same solutions when the investigation is 

repeated? 
 What are the main errors in this procedure? 
 How can you improve the procedure? 
 What other factors could have affected the results? 
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 How is the rate of reaction being measured? 
 What safety precautions are used in the practical? 

Skills that are covered in the practical: 
 measuring volumes accurately using syringes 
 sampling a reaction at set time intervals, timed by a stop clock 
 ability to manipulate apparatus, avoiding cross-contamination and recording 

observations 
 ability to carry out investigation safely 

Maths skills: 
 mean calculations 
 graph drawing 
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Sample question 
This example is taken from the sample assessment material, paper 1BI0/1BH, Q8. The 
commentary below outlines how the skills students will have gained by carrying out the 
practical may be shown in the final exams. 
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Part (a)(i) is a question where students are asked to apply their knowledge of 
this core practical to an unfamiliar situation, where it looks at a practical they are 
not familiar with. They should be able to use their understanding of the core 
practical they have carried out combined with their theoretical knowledge and the 
information given in the question to give an answer. 

 
 

 

 
 

Part (a)(ii) requires students to interpret the data that they have been presented 
with to describe the effect of temperature on lipase activity. They should be 
familiar with the general effect of temperature on the activity of enzymes, and 
this knowledge can be used to interpret the graph. 
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This part extends the candidates’ knowledge to explain the effect of high 
temperature on the activity of lipase. This is an application mark as it applies 
their knowledge of the mechanisms of enzymes to practical results that are 
presented in the question. 
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This part asks candidates to calculate the rate of enzyme activity by first 
calculating the mean, and then working out the rate. Candidates have to obtain 
the correct data from the table and use it to calculate the rate. It focuses on the 
maths skills required. 
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Core practical 3: Food tests 

1.13B Core practical: Investigate the use of chemical reagents to identify starch, 
reducing sugars, proteins and fats 

Links to the specification content 
1.12 Explain the importance of enzymes as biological catalysts in the synthesis 

of carbohydrates, proteins and lipids and their breakdown into sugars, 
amino acids and fatty acids and glycerol 

1.14B Explain how the energy contained in food can be measured using 
calorimetry 

Introducing the practical 
This core practical is only required for biology and not combined science. It covers 
techniques and skills that students are likely to have encountered during Key Stage 3. 
Consequently, the resource to support this core practical suggests that students plan the 
investigation to test a range of foods for starch, reducing sugars, proteins and fats. This 
provides students with the opportunity to develop their skills in writing methods, 
determining what equipment is required and considering safety hazards and how they 
would deal with these. It may be necessary to split this practical into two lessons, one to 
plan and one to complete the investigation. 
 
Students will be required to remember the reagents needed to test for starch, reducing 
sugars, protein and lipids, the methods used for the food tests as well as both positive 
and negative observed results. They will then be able to link this information to the role 
of enzymes in the synthesis of carbohydrates, proteins and lipids and their breakdown 
into sugars, amino acids and fatty acids and glycerol. This core practical is in topic 1 and 
as such could be linked to relevant theoretical knowledge across both paper 1 and paper 
2. 
 

Link to GCSE Science 2011: 3.14 ‘Explain the role of digestive enzymes, 
including: 
a carbohydrases, including amylase, which digest starch to simple sugars 
b proteases, including pepsin, which digest proteins to amino acids 
c lipase, which digests fats to fatty acids and glycerol’ 
in GCSE Biology 2011 Unit B2 Topic 3. 

 

Questions you could ask to enhance learning and focus your students on 
important aspects of the practical: 

 Why should all the food tests be done on each food sample? 
 What effect could cross contamination have on the observed results? 
 How can cross contamination of samples be avoided? 
 What safety hazards will be encountered during the practical work? 
 How can safety hazards be minimised or prevented? 
 What is the best way to present results that are qualitative? 
 How could qualitative food tests be modified to produce semi-quantitative or 

quantitative data? 
 Why might the result for reducing sugars be negative in a food whose food label 

shows it contains sugar? 
 What are the roles of each food group in the body? 



20 © Pearson Education Ltd 2016  

 How do the results for each food test link to its potential role as part of a balanced 
diet? 

Skills that are covered in the practical: 
 Determining equipment needed for a practical 
 Writing a method 
 Recognising safety hazards and controlling risks 
 Careful labelling and manipulation of apparatus to avoid cross contamination 
 Recording of quantitative data in a results table 
 Use of scientific ideas to interpret results 

Sample question 

These examples are taken from the sample assessment material. The question is from 
1BI0/1F. The first part of the question requires knowledge gained from the core practical. 
The second part of the question shows how skills gained from completing core practicals 
could be applied to new contexts in exam questions. The question links to sugar, the test 
for which is described in the first part of the question. The commentary below outlines 
how the skills students will have gained by carrying out the practical may be shown in 
the final exams. 
 

 

 
 

This question requires recall of the reagent used to test for the presence of 
glucose and the colour change observed with a positive result. 
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This question requires the interpretation of a set of results from an investigation 
that will be unfamiliar to students. The information in the stem of the question is 
needed to interpret the results given in the table. This would also require 
students to have an understanding of the maths concept of percentage change in 
mass. 

 
 


