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About this book

1 This workbook will help you to prepare for AQA A-level Biology Topi

2 Topics 1-4 could be assessed in:
¢ A-level Paper 1, which lasts for 2 hours and covers Topics 1-4. Paper 1 is

For each topic in this workbook there are:

e stimulus materials, including key terms and concepts

e short-answer questions that build up to exam-style questions
spaces for you to write or plan your ans
questions that test your mathematica! skill

the A-level.

Worked answers are included t
how to gain the most marks.




Topic 1 Biological molecules
Monomers and polymers

The structural components of cells are built up from a limited number of carbon
(organic) compounds. The simplest units of these compounds are called
monomers. Monomers can be combined together to form larger, complex
polymers. For example, nucleotides are the monomers of the nucleic acids DNA

and RNA.
Practice q & ions e

1 Carbohydrates, lipids, proteins and nucleic acids are important biologica!
molecules. Some of these molecules form polymers. Complete the table below
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to show which monomers which make up the polymers. 3 marks
Biological molecule Name of mor er— Name of poler
Carbohydrate Polysaccharide
Protein ' Polypeptide
Nucleic acid DNA and RNA
2 Name a polymer found in a plant cell. 1 mark

3 When two monomers join together, water is released. What sort of reaction is this? 1 mark

4 How does the bond between two monoiriers get broken? 2 marks
5  Why are lipids not classed as polymers? 2 marks
6 Name a polysacchairide. 1 mark
7 How is this polysaccharide formed from its monomers? 2 marks
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Carbohydrates are important respiratory substrates and many of their polymers
form structural components of cells. Monosaccharides are carbohydrates

that can be classified by the number of carbon atoms. For example, hexose
monosaccharides are monomers with six carbon atoms. Hexoses can be built up
into disaccharides and polysaccharides.

Monosaccharides are all sugars. List three properties of these sugars.

Monosaccharides can join together to form disacciharides and polysaccharides
by forming covalent bonds. What is the difference between a disaccharide and a
polysaccharide?

Name the covalent bond that is formed between the adjacent monomers in a
polysaccharice.

6 Workbook answers at www.hoddereducation.co.uk.workbookanswers



12 Write out the equation showing how sucrose is produced from its monomers: 2 marks

13 Using an annotated diagram, show how a covalent bond forms between two
o-glucose molecules. 3 Mmarks

da 14 Sucralose is an artificial sweetener that is made by altering the structure of sucrose.
It is a disaccharide with a similar structure to sucrcse, but cannot be digested in the gut.

The diagram below shows the structure of sucralose.

CH,OH CHC] o
S H
>
H H‘?/ CH,C!
OH H
a How is the structure of sucrose different from sucralose? 1 mark

b  Sucralose and sucrose are both sugary and sweet. Sucrose can be digested.

Describe the process by which sucrose can be absorbed into the gut. 2 marks
¢ _Explain why sucralose cannot be digested in the body. 1 mark
d  Suggest'why sucralose could be beneficial to the health of an individual. 1 mark
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Lipids are composed of carbon, hydrogen and oxygen but the proportions are
different from those in carbohydrates. Lipids are not polymers because they are
not made of repeating units. Lipids are respiratory substrates, but they also act as
waterproofing layers and insulating materials, and are essential components of
cell membranes.

Why do fats form good waterproofing layers?

In a triglyceride, what type of covalent bond is formed between a fatty acid
and glycerol?

Using the diagram below, or trie writing lines on the next page, describe how
a triglyceride is formed from the fatty acids and glycerol.

L0
0
>c—c—c—g—c—c—H
0 R R S
| H H H H H
n H
H—C—OH H H H H H
o A T T T 1
H—C—OH C—¢—C—C—C—C—H
o T ]
H-—C—OH | H H H H H
| H
5 H H H H H
0
Glycerol >C_Cl_cl_c|_C|_C|_H
N
[ H H H H H
H

Fatty acids
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& Name the biochemical test that is used to show the presence of lipids. 1 mark
9 Describe how this biochemical test would be carried out. 2 marks
10 What would be observed if the lipid test described was positive? 1 mark

11 The diagram shows a phospholipid.

HzC—COO/\/\v/\/\//\//\// \> B

HC—COO/\//\/\/\//\/\/ -

?_
0—P—0—C—H,
%_I
A
a  Nametie parts A and B. 2 marks
S S
o N R P
b Which part of the phospholipid molecule is non-polar? 1 mark
= Which part of the phospholipid molecule is hydrophobic? 1 mark
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10

How do animals get energy from a respiratory substrate?

Why do lipids molecules store more chemical potential energy than
carbohydrates?

The respiratory quotient of a substrate is calculated using the equation:

volume of carbon dioxide released

RQ =
volume of oxygen absorbed

The RQ values of three respiratory substrates are: carbohydrate 1.0, protein 0.9, lipid 0.7.

Why would a person suffering from COPD, who is struggling to breathe,
be given a diet that is higher.in lipids?

A balanced diet shouid contain adequate amounts of triglycerides. Omega-3 fatty acids are
found in the triglycerides in food like oily fish, walnuts and olive oil. These fatty acids have
been found te be beneficial to health and may help protect against heart disease and cancer.

The diagram shows how triglycerides are processed and how the fatty acids are used in
different body processes.
Food containing triglycerides

Fat digested into fatty acids and glycerol —
absorbed in the gut

Fatty acids transported in blood to cells
Fatty acids absorbed by cells

Fatty acids used for respiration, plasma membrane
formation and interconversion to other compounds

Workbook answers at www.hoddereducation.co.uk.workbookanswers



Fats are insoluble in water. Describe how fats are processed in the gut so that they
can be transported in the blood. 4 marks
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OC—C—C==C—C—-H[D
| !
a Name part A. 1 mark
b  Name the component parts labelled B, C and D 1 mark

¢ Components B, C and D can be further classified as saturated or unsaturated.
i State which of these structures is unsaturated. 1 mark

il -Describe the differences between saturated and unsaturated triglycerides. 2 marks
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