
SACE STAGE 1 
Australian Curriculum

Supporting Teachers of Science 
Advancing Science Education

THIRD EDITION 
Rhys Lewis

Biology
TOPICS
> Cells and microorganisms
> Infectious disease
> Multicellular organisms
> Biodiversity and  
 ecosystem dynamics

WORKBOOK

B
iology

W
O

R
K

B
O

O
K

OBH to insert 
barcode here

Chemistry

SACE STAGE 2
Australian Curriculum

TOPICS
> Monitoring the environment
> Managing chemical processes 
> Organic and biological chemistry
> Managing resources 

WORKBOOK

Supporting Teachers of Science 
Advancing Science Education

SECOND EDITION 
Rhys Lewis

C
hem

istry
W

O
R

K
B

O
O

K

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

Written explicitly for the SACE 2018 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2018 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

Details and ordering: www.sasta.asn.au

OBH to insert  
bardcode in this space, 
please remove this box

OBH to insert 
barcode here

Chemistry

SACE STAGE 2
Australian Curriculum

TOPICS
> Monitoring the environment
> Managing chemical processes 
> Organic and biological chemistry
> Managing resources 

WORKBOOK

Supporting Teachers of Science 
Advancing Science Education

SECOND EDITION 
Rhys Lewis

C
he
m
is
tr
y

W
O
R
K
B
O
O
K

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

Written explicitly for the SACE 2018 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2018 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

Details and ordering: www.sasta.asn.au

OBH to insert  
bardcode in this space, 
please remove this box

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

TOPICS
> Motion and Relativity

> Electricity and Magnetism

> Light and Atoms

Physics
SACE STAGE 2 

Australian Curriculum

Supporting Teachers of Science 
Advancing Science Education

SECOND  EDITION 
Rhys Lewis

Physics
W

O
R

K
B

O
O

K

WORKBOOK

OBH to insert 
barcode here

Chemistry

SACE STAGE 2
Australian Curriculum

TOPICS
> Monitoring the environment
> Managing chemical processes 
> Organic and biological chemistry
> Managing resources 

WORKBOOK

Supporting Teachers of Science 
Advancing Science Education

SECOND EDITION 
Rhys Lewis

C
hem

istry
W

O
R

K
B

O
O

K

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

Written explicitly for the SACE 2018 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2018 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

Details and ordering: www.sasta.asn.au

OBH to insert  
bardcode in this space, 
please remove this box

OBH to insert 
barcode here

Chemistry

SACE STAGE 2
Australian Curriculum

TOPICS
> Monitoring the environment
> Managing chemical processes 
> Organic and biological chemistry
> Managing resources 

WORKBOOK

Supporting Teachers of Science 
Advancing Science Education

SECOND EDITION 
Rhys Lewis

C
he
m
is
tr
y

W
O
R
K
B
O
O
K

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

Written explicitly for the SACE 2018 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2018 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

Details and ordering: www.sasta.asn.au

OBH to insert  
bardcode in this space, 
please remove this box

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

OBH to insert 
barcode here

Details and ordering: www.sasta.asn.au

Written explicitly for the SACE 2020 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2020 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

TOPICS
> Motion and Relativity

> Electricity and Magnetism

> Light and Atoms

Physics
SACE STAGE 2 

Australian Curriculum

Supporting Teachers of Science 
Advancing Science Education

SECOND  EDITION 
Rhys Lewis

Ph
ys
ic
s

W
O
R
K
B
O
O
K

WORKBOOK

OBH to insert 
barcode here

Chemistry

SACE STAGE 2
Australian Curriculum

TOPICS
> Monitoring the environment
> Managing chemical processes 
> Organic and biological chemistry
> Managing resources 

WORKBOOK

Supporting Teachers of Science 
Advancing Science Education

SECOND EDITION 
Rhys Lewis

C
he
m
is
tr
y

W
O
R
K
B
O
O
K

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

Written explicitly for the SACE 2018 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2018 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

Details and ordering: www.sasta.asn.au

OBH to insert  
bardcode in this space, 
please remove this box

OBH to insert 
barcode here

Chemistry

SACE STAGE 2
Australian Curriculum

TOPICS
> Monitoring the environment
> Managing chemical processes 
> Organic and biological chemistry
> Managing resources 

WORKBOOK

Supporting Teachers of Science 
Advancing Science Education

SECOND EDITION 
Rhys Lewis

C
hem

istry
W

O
R

K
B

O
O

K

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

Written explicitly for the SACE 2018 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2018 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

Details and ordering: www.sasta.asn.au

OBH to insert  
bardcode in this space, 
please remove this box

SASTA’s resources are written explicitly for the SACE Subject 
Outlines. Questions address the Assessment Design Criteria including 
investigation, analysis, and evaluation; and knowledge and application.

SACE STAGE 2 BIOLOGY, CHEMISTRY & PHYSICS 
• Workbooks  • Study Guides

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

OBH to insert 
barcode here

Details and ordering: www.sasta.asn.au

Written explicitly for the SACE 2020 Stage 
2 Subject Outlines. SASTA’s Science series 
continues a successful pedagogical approach to 
both educate and challenge students to reach 
their full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators in 2020 and beyond.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au

249 Henley Beach Road, Torrensville SA 5031   
PO Box 678, Torrensville Plaza SA 5031 
P 8354 0006   F 8354 0008    
www.sasta.asn.au 

Supporting Teachers of Science 
Advancing Science Education

SACE Stage 2  
Science Series 

SASTA Resources 

OBH to insert 
barcode here

Details and ordering: www.sasta.asn.au

Written explicitly for the SACE Stage 2 Subject 
Outlines. SASTA’s Science series continues 
a successful pedagogical approach to both 
educate and challenge students to reach their 
full potential.

The workbooks are published in full colour and 
contain hundreds of original illustrations. 

With over 500 fully worked questions in each 
workbook, this book is a must have for all 
students and educators.  

Available in Stage 1 and Stage 2.

To order, or for further information visit  
sasta.asn.au



Biology
WORKBOOK SACE STAGE 1 

Australian Curriculum
THIRD EDITION 

Rhys Lewis



CONTENTS 3

Contents
ABOUT THIS BOOK 4

CHAPTER 1 TOPIC 1: CELLS AND MICROORGANISMS 5
 1.1 Living and non-living things 6

 1.2 Cells 13

 1.3 Cell division 28

 1.4 Nutrition, respiration, and excretion 37

 1.5 The cell membrane 46

 1.6 Microorganisms 64

 Review Test 1 90

CHAPTER 2 TOPIC 2: INFECTIOUS DISEASE 101
 2.1 Infectious disease 102

 2.2 Controlling the spread of infectious disease 112

 2.3 Infection 130

 2.4 The immune system 135

 Review Test 2 163

CHAPTER 3 TOPIC 3: MULTICELLULAR ORGANISMS 173
 3.1 Cell differentiation 174

 3.2 The structural hierarchy 177

 3.3 Gas exchange in animals 189

 3.4 Gas exchange in plants 201

 3.5 Nutrient absorption in animals 207

 3.6 Nutrient absorption in plants 217

 3.7 Excretion in animals 221

 3.8 Excretion in plants 229

 3.9 Transport in animals 231

 3.10 Transport in plants 245

 Review Test 3 253

CHAPTER 4 TOPIC 4: BIODIVERSITY AND ECOSYSTEM DYNAMICS 263
 4.1 Biodiversity 264

 4.2 Classification 272

 4.3 Adaptation 284

 4.4 Ecosystems 294

 4.5 Energy transfers and nutrient cycles 311

 4.6 Ecological Niche 326

 4.7 Ecological Succession 336

 4.8 Threats to Biodiversity 343

 4.9 Genetic diversity 356

 Review Test 4 362

SOLUTIONS TO CHAPTER QUESTIONS AND REVIEW TESTS 374



SASTA STAGE 1  •  BIOLOGY WORKBOOK 4

The Third Edition of the popular SASTA Stage 1 Biology Workbook sets students on 
the path to success in their study of biology through its clear and engaging narrative, 
innovative use of art and photos, and superior contextual questions that enhance 
teaching and learning.

The Third Edition provides an unmatched comprehensive text fully mapped to the 
Stage 1 Biology Course in South Australia. The text is highly organised and emphasises 
essential biological concepts while keeping students engaged with learning outcomes 
that assess progress in understanding. The workbook has the concise, accessible, 
and engaging writing style of past editions while maintaining a clear emphasis on 
developing the reader’s ability to apply their knowledge in new and familiar contexts 
rather than simply recalling it. Some major strengths of the text include its ability to 
develop critical thinking, problem-solving skills, comprehensive factual knowledge, and 
its aesthetically stunning artwork that represents complex topics clearly and succinctly. 

The Third Edition provides hundreds of new Chapter Questions and four new Review 
Tests that assess student learning in the key areas of Science Understanding, Science 
Inquiry Skills and Science as a Human Endeavour. In addition, the workbook includes 
a comprehensive set of solutions to all Chapter Questions and Review Tests. Each 
chapter is written with a contextual-based approach accompanied by frequent 
assessment provides the intellectual challenge needed to promote critical thinking and 
ensure academic success. The engaging and challenging questions have made this a 
leading textbook of choice for biology students. 

The Third Edition features an expanded text, providing students and teachers with 
greater content knowledge. In addition, the text has been supported with hundreds 
of new illustrations that engage students while simplifying complex concepts. 
Furthermore, the workbook has been updated to include recent contextual examples 
in all chapters that help students connect biology to the world around them. These 
are a few examples of the many changes in the Third Edition that provide students 
with scientifically accurate text, historical perspective, and relevant supporting details 
essential to a modern understanding of biology.

SASTA is excited about the Third Edition of this quality workbook. We are confident 
that the clarity of the text in combination with its assessment tasks will support 
students in building the mental models needed to understand biology. In addition, the 
book is written and reviewed by experienced biology teachers who use their teaching 
knowledge as a guide in producing an up-to-date text that is beautifully illustrated and 
pedagogically sound, helping students to learn faster, study efficiently, and retain more 
knowledge of key concepts.

This book will be updated as the curriculum changes. SASTA and the author wish to 
thank its members who have written to us to identify errors and offer suggestions 
for improvements. Your feedback has been invaluable and is deeply appreciated. 
SASTA and the author continue to welcome constructive feedback about the content 
and design of this book. We also wish to thank the readers and schools who use our 
physics, chemistry and biology workbooks. Your support is greatly appreciated.

Both SASTA and the author wish you all the best with your studies in Stage 1 Biology, 
and we remind you that our Stage 2 Biology workbook is available for purchase if you 
wish to pursue Biology at Stage 2.

About this book
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