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About BIOZONE

BIOZONE has more than 30 years’ experience in the 
development of engaging and effective resources for science 
teaching and learning.

Our resources are unlike any you’ve seen before, and a 
departure from the traditional basal textbook paradigm. We 
take a ‘worktext’ approach, combining the very best features 
of a traditional textbook with an interactive workbook. The 
resulting hybrid provides well designed, compact lessons 
that engage students and provide a rigorous, yet accessible, 
program of work 

Our extraordinary suite of resources meets the challenges 
of teaching today’s students, whether they be in a traditional 
classroom environment, an informal teaching setting or 
learning remotely.

BIOZONE is renowned for its engaging presentation of 
content with a strong visual appeal.

Our expert writers bring science to life through the use of 
real-world examples in both content and assessment. We 
continually revise and improve on our resources to ensure 
they remain current and relevant to your needs. Part of this 
process is engaging with you, as teachers, and valuing your 
feedback.

By their innovative design, our resources encourage student 
interaction, using simple investigations and data analysis 
to engage students in the science around them. Innovative 
strategies to encourage critical thinking and problem-solving 
help your students develop the 21st-century skills they need 
to succeed.

Inspiring better outcomes for our 
planet through science education. 
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Our Writing Team

Jill Mellanby MLIS; BSC(hons); PGCE(Sec); Dip. Pub.

Jill began her science career with a degree in biochemistry 
and, after a short spell in research labs, became a science 
teacher both in the UK and then New Zealand. She spent many 
years managing the Royal Society of New Zealand’s academic 
publishing programme of eight science journals which allowed 
her to hone her project management and editorial skills. She was 
also a part of the Expert Advice writing team at the Royal Society 
of New Zealand, producing science pieces for a public audience. 
She joined the BIOZONE team in late 2021 as editor.

Lissa Bainbridge-Smith M.Sc (hons)

Lissa graduated with a Masters in Science (hons) from the 
University of Waikato. After graduation she worked in industry in 
a research and development capacity for eight years. Lissa joined 
BIOZONE in 2006 and is hands-on developing new curricula. 
Lissa has also taught science theory and practical skills to 
international and ESL students.

Kent Pryor B.Sc, GradDipT (Sec)

Kent has a BSc from Massey University majoring in zoology and 
ecology and taught secondary school biology and chemistry for 9 
years before joining BIOZONE as an author in 2009.

Sarah Gaze M.Ed., GradDipT (Sec)., B.Sc.

Sarah has 16 years experience as a Science and Chemistry 
teacher, recently completing MEd. (1st class hons) with a focus 
on curriculum, science and climate change education. She has 
a background in educational resource development, academic 
writing, and art. Sarah has recently joined the BIOZONE team at 
the start of 2022. 
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Love our products and purchase them every year?
We can offer your school discounted prices for multi-year purchases when purchased directly through 

BIOZONE.  Contact us for more details sales@thebiozone.com

What’s NEW at BIOZONE
The team at BIOZONE are excited to announce the latest 
additions to our catalog. We have developed some creative 
solutions to assist teachers in the classroom and beyond.  

AP® Biology 
(2021 Edition)
BIOZONE’s AP® Biology emphasizes the 
application of knowledge to understanding 
and analyzing new problems. Its data-
driven approach and highly visual format 
encourage students to engage fully with 
the principles, ideas, and methodologies 

required to understand the natural world.  
See page 15 for more details.

Biology for NGSS
BIOZONE’s third edition of Biology for NGSS 
builds on an already successful format. 
Student engagement is enhanced through 
the use of full color diagrams and increased 
opportunities for practical activities.  
See page 25 for more details 

Earth and 
Space Sciences for NGSS 
BIOZONE’s second edition of Earth & Space 
Sciences for NGSS will be in full color. 
Numerous hands-on activities allow students 
to explore the NGSS content in a fresh and 
engaging way.  
See page 27 for more details. 

What’s Coming?
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2Find out more: www.the .com

Teacher Toolkit
BIOZONE’s Teacher Toolkit is a suite of products designed to support and boost the delivery of your program, while enhancing student 
engagement. The resources integrate seamlessly into your teacher workflow, and their flexibility allows them to be customized for 
meaningful delivery within an integrated classroom.

Professional Development Available

Want to know more? Contact our Professional Development Team to find out more about using the Teacher Toolkit to plan lessons, 
enhance delivery, engage students, and deliver assessments.

Contact your local sales representive to find out more or book a Professional Development session.  
www.theBIOZONE.com/contactus 

Question Library
RTF or QTI

Testbank
RTF or QTI

Teacher’s Edition (Print)

Digital Teacher’s 
Edition Resource Hub

Presentation Slides

AP® Environmental Science

Chemistry in the Earth System

Physical Sciences for NGSS

Teacher’s Edition (eBook)

Physics of the Universe

WHAT OUR TEACHER TOOLKIT INCLUDES:
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KEY FEATURES

• Ideally suited for use with an interactive 
whiteboard, although they will also work with 
a digital projector.

• The digital versions of the Student 
Workbooks and Model Answers are 
non-printable PDF files.

• Display answers on-screen: reveal single 
and multiple-part answers with the click of 
a button.

• Excel® spreadsheets are provided for all 
activities in the books containing data sets.

Find out more: www.the .com/TDE

Our Digital Teacher’s Editions are available as 
a digital download and are an ideal teaching 
companion to the corresponding workbooks and 
are discounted when purchasing a class set* of 
the student book.

Display the pages on an interactive whiteboard just 
as they appear in the students’ own print version of 
the books. Use the display to introduce the activity, 
focus the students on the relevant information, and  
streamline review and feedback.

*License:  A class set is 20+ copies of the printed Student Edition.  
This product is Digital Rights Managed.

Adobe Acrobat Reader is required

Full conditions can be viewed at: www.thebiozone.com/faqconditionsofuse

Digital Teacher’s Editions

Display and hide answers 
on-screen using the digital 
versions of the workbooks.

Provided with zoom 
in/out capabilities 

to show detail.  

Reveal 
single and 

multiple-part 
answers.

AVAILABLE TITLES
• AP Biology (2021)

• AP Environmental Science

• Earth and Space Sciences for NGSS (2016)

• Biology for NGSS (2016)

• Physical Sciences for NGSS

• Chemistry in the Earth System

• Physics of the Universe

• The Living Earth

• IB Biology

• CIE Biology 1

• CIE Biology 2

• Senior Biology 1

• Senior Biology 2

FREE 

with class sets*
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4

Find out more: www.the .comhub.com

Questions?  sales@thebiozone.com

The Resource Hub is a curated library of links to third-party 
online resources such as video clips, simulations, and 
original source material (teacher reference). Additional 
material includes access to interactive BIOZONE 3D models 
and fully editable spreadsheets to support some data 
modelling activities. 

To access BIOZONE’s Resource Hub, find the appropriate 
link in the front of your book.

Resource Hub

Videos

Interactiv
e 

3D Models

3D Plant Cell

Some 3D models are annotated,  
zoom in/out, and rotate Te
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Find out more: www.the .com/PM

Presentation Slides
Previously known as Presentation Media. Available as a digital download.

Our Presentation Slides provide an exciting collection of 
PowerPoint / Keynote files that can be used for a lecture-style 
presentation through video conferencing or in class. 

The download contains fully-editable slide show presentations to 
enhance your lessons.

Example: Physical Sciences

Example: AP® Environmental Science

Example: Earth and Space Sciences

AVAILABLE TITLES
1. Genes and Inheritance

2. Evolution

3. Human Evolution

4. Ecology

5. Cell Biology and Biochemistry

6. Health and Disease

7. Environmental Science

8. Anatomy and Physiology

9. AP® Environmental Science

10. AP® Biology (Available Mid-2022)

11. Chemistry in the Earth System

12. Physics of the Universe

13. The Living Earth

14. Physical Sciences for NGSS

15. Biology for NGSS

16. Earth and Space Sciences 

for NGSS

17. IB Biology
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6

Presentation Slide Bundles
A cost-effective way to purchase BIOZONE’s Presentation Slide titles comprising thousands of slides of information.

Questions?  sales@thebiozone.com

Genetics and Evolution 
Bundle (3 Titles)

Super Bundle (6 Titles)
The Complete Collection 

Bundle (All 8 Titles)

Titles Included (see numbering left) 1-3 1-6 1-8

Number of slides 872 2188 4013

Genes & Inheritance

Evolution

Human Evolution

Ecology

Cell Biology & Biochemistry

Health & Disease

Environmental Science

Anatomy & Physiology

Download Price List 
www.theBIOZONE.com/price-list
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What people are saying about 
our products...

“I am loving these texts and the way that they 
facilitate learning for students!”
– Matt, Remington USD

“Andy (my colleague) and I were looking 
through the content online yesterday and were 
blown away!  It matches the CED of AP Bio so 
well!  You guys did a great job.” 
- Mark, Rockwood Summit High School

“My students find the examples very interesting 
and relevant. They are often different than 
the classic examples we are used to seeing. 
They find success with the methodology 
that BIOZONE is built on, with the focus on 
collaboration and building understanding. ”
– Cindi, Teacher

“Great resource for teachers, convenient to 
prepare simple and effective lessons. Excellent 
graphics and quality”
– Cornelia, AP Environmental Science Teacher

The Many Benefits of 
BIOZONE’s Resources
A departure from the traditional basal textbook paradigm, 
instead taking a ‘worktext’ approach. Students write their 
answers directly into the book, thereby forming a  
‘record of work’.

Compact lessons engage students in learning and provide 
a rigorous, yet accessible, program of work.

Engaging presentation of content with visually appealing, 
high quality photographs, and explanatory illustrations.

Activities encourage student interaction and inquiry through 
simple ‘hands-on’ opportunities, real-world case studies, 
and data analysis.

Resource suites are self-contained; there is no requirement 
for additional purchases or expensive kits.

Titles are available in both print and digital formats.

BIOZONE’s resources offer a cost effective solution  
for all budgets.

We continually revise and improve our resources to ensure 
they remain current and relevant to your needs.

Our expert writers bring science to life through the 
use of everyday, real-life examples in both content and 
assessment.
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8

Remote Learning
BIOZONE understands how hard it has been for you and your students to teach and learn remotely. Poor access 
to broadband, extra support, and learners being left behind are some of the current concerns of remote teaching. 

Hybrid Solutions
In a virtual classroom, it’s difficult to monitor students who need extra support. 
Use a combination of both print and digital versions of the same BIOZONE book 
to provide your students with a rich and varied learning experience.

Print
Students write their answers directly into the spaces provided in their BIOZONE print 
book - forming an important ‘Record of Work’. If the teacher wants to grade or review 
student work remotely, students may be asked to write their answers into the school’s 
own LMS. A great solution for no, or limited, broadband access. 

Questions? Call us: 855-246-4555
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eBooks
BIOZONE’s eBooks provide the same content as the print books, 
with ready-made lessons in a digital format. The text-to-speech 
functionality assists teachers who have neurally diverse students. 
Our eBooks function on both tablets and computers.



eBook LITE
Affordable Option
This version of our eBooks provides a low-cost solution for district budgets that are under pressure. eBook 
LITE provides an excellent addition to the print book for those looking for a low-cost digital option. See the full 
function list in the comparison table on page 11.

Find out more: /ebookswww.the .com

eBook Teacher’s Edition
The Teacher’s Edition contains all the features of the eBook PLUS, with the exception that the student 
answering online feature is missing. In its place are the suggested answers provided by the publisher.

Designed to replicate our printed Teachers’ Editions in a digital format. Teachers’ eBooks are 
compatible with both eBook LITE and PLUS Student Editions.

Request a 
30-day 

FREE Trial
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10Questions? Call us: 855-246-4555

Get the BIOZONE eBooks Reader App
Our eBook Reader App allows each eBook to be downloaded to the device for offline access (minimize bandwidth required at home). 
However, interactive elements, such as questions and homework, still require internet connection to function.

Our eBooks Reader App is available for use on tablets and desktop/laptop computers.

Request a 
30-day 

FREE Trial

Students answ
er 

questions
 online 

to be view
ed or 

graded by their 

teacher.

eBook PLUS
Full-Feature Option
This full-featured version of our eBooks provides all the functions of the eBook LITE version, PLUS the 
interactive components and student answering online. Student answers may form a ‘record of work’ and 
you may choose to grade a selection of activities. See the full function list in the Comparison Table on page 5.

theBIOZONE.com/ebooks
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Find out more: www.the .com /ebooks

Compare BIOZONE’s eBook Licenses

FREE 30 day trial of our School Managed eBooks 
With our 30 day FREE trials you get to try out all available school-managed eBooks for your selected title. You 
can compare our eBook PLUS, LITE, and Teachers’ Edition eBooks (if they are available for purchase). 

School Managed Licenses Personal Licenses

eBook 
LITE

eBook 
PLUS

eBook 
Teacher’s 
Edition

eBook 
LITE

Assignable Student Work: Homework, custom questions, and custom 
assessments -

Grading and Reporting: Grading and exportable performance  
reports available -

Roster Management:
Integrations available for ClassLink, Clever, and 
OneRoster. Manual process through a .csv upload is 
also available

-

Single Sign-On Integrations: ClassLink and Clever -

Learning Management System 
Integrations:

Any Learning Management System through 
LTI connection -

On-boarding Setup: Online Training, Setup and Integration support -

Offline Access: Downloadable content through the  
BIOZONE Reader App

Downloadable content through the 
BIOZONE Reader App

User Types: School Managed Student, Teacher, and Admin users Self-Managed Individual Users

Technical Support: In-App Knowledge Base and Technical Support
In-App Knowledge Base and  
Technical Support

Minimum Order: Must be purchased as a class set (at least 20) Purchased Individually

How to Purchase: Contact our sales team at: sales@thebiozone.com Purchase from:  store.biozone.com/us

NEW 
Personal 

Licenses

Forget minimum quantities! Get instant access 
to eBook LITE with a Personal License
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12

School Managed Licenses Personal 
Licenses

eBook 
LITE

eBook 
PLUS

eBook 
Teacher’s 
Edition

eBook 
LITE

Embedded Publisher Questions: Students can 
answer questions online -  - -

Additional Teacher & Student Offline Resources: 
Activities that require graphing, drawing, model making, 
Offline PDFs, and spreadsheets

-  - -

Embedded Resource Hub: Links to YouTube videos, 
web links, spreadsheets, 3D models, & online simulations -   -

Answers in Place: See all of the suggested answers 
for each activity - -  -

User Notes, Drawing and Mark-up Tools    

Disability Support: Read Aloud (Text-to-Speech)* 
English only    

Selected Text: Colour highlight, dictionary definition, 
access Google search, access Wikipedia lookup    

Need Technical Support?
BIOZONE offers several methods of support to help guide you through the eBooks platform

Compare BIOZONE’s eBooks

Knowledge Base

Check out our Knowledge Base with 
articles, short video tutorials and FAQ 
that you can use to quickly answer any 
questions and troubleshoot your issues.

  ebookshelp.thebiozone.com

Training Platform

We created a set of videos designed  
for first-time users that will walk you 
through the eBooks platform and 
its features.

  thebiozone.com/ebooks/training

Technical Support

Our helpful IT support team are always 
happy to help with your queries. We 
supply dedicated support and reply within 
24 hours.

 support@thebiozone.com

Find out more: www.the .com /ebooks
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Be one of the first users of BIOZONE World 
during the next school year (2022-2023)*

With your support and your ongoing feedback, we will be putting teachers’ needs at the forefront of the 
many new innovations we are developing within BIOZONE World. 

As the first users of BIOZONE World during the next school year, you will be the pioneers of the latest 
EdTech platform that has been developed for teachers, by teachers.

*Not all features listed will be available immediately, however users will gain access automatically as we develop the platform.

Register your interest:   www.the .com /world

We have listened  
and are improving 
the way teachers 

deliver our material, 
and how students 

consume it...

World

BIOZONE World
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14

Everything in one place
New innovative digital platform based on teacher & student feedback.

Register your interest:   www.the .com /world

World

Student Edition

BIOZONE Created or 
Curated Resources
• Videos

• 3D Models

• Simulations

• Online Articles

• Spreadsheets

Testing & Study
• Test Bank

• Question Library

Teacher’s Edition

ELL & Neurally Diverse 
Student Support
• Spanish Glossary

• Text-to-speech

• Text-to-translate

Lesson Planning 
& Delivery
• Presentation Slides

• Pacing Guides
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AP® Biology
Student Edition
BIOZONE’s new title for AP® Biology is the third edition of this 
popular resource. Now in full color and one comprehensive volume, 
it has been completely revised to address the 2020 AP® Biology 
CED. This title expertly balances breadth of content with depth of 
understanding, employing a wide variety of activities to develop the 
student’s skills in key science practices. In keeping with the approach 
of the new CED, AP® Biology deemphasizes the traditional approach 
of content coverage to focus on inquiry, critical thinking, and enduring 
understanding of key concepts. Clear presentation, a highly visual 
approach, and integration of relevant and engaging illustrative 
examples readies students for college level courses, developing the 
essential inquiry and reasoning skills they will need as 21st century 
scientists.

BIOZONE’s AP® Biology emphasizes the application of knowledge 
to understanding and analyzing new problems. It follows the 
CED’s structure, providing an easily-navigable program that 
comprehensively addresses the two essential components of the 
course framework: science practices and course content. Its data-
driven approach and highly visual format encourage students to 
engage fully with the principles, ideas, and methodologies required to 
understand the natural world.

Features
• Chapter introductions provide a summary of required content and 

skills, encapsulating the essential knowledge statements.

• Key questions provide the focus for each activity.

• Student Support for Investigations: Activities providing support for 
specific aspects of each of the 13 investigations are integrated in 
context throughout.

• The big ideas and science practices spiral across topics and 
units.

• Through inquiry and data analysis, students develop enduring 
understanding of key concepts in biology and an appreciation for 
the role of science in solving modern-day problems.

• Concept and science practice codes help students make 
important connections across the whole program.

• Personal Progress Checks (at the conclusion of each of the 8 
units) provide opportunity for formative assessment and prepare 
students for their AP® exam.

Find out more: www.the .com /APB1

Student Edition (Print)

Digital Formats

eBook LITE

eBook PLUS

Teacher Support Material

Teacher’s Edition (eBook)

Teacher’s Edition (Print)

Digital Teacher’s Edition (Download)

Classroom Guide (Download)

Student Support Material 
Resource Hub

Download Price List 
www.theBIOZONE.com/price-list

*     ALL prices exclude sales tax and shipping.  
**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.

Teacher support materials are for teacher purchase only and will not be sold to students. 
Teacher’s Editions can only be purchased when ordering a class set of 20+ student editions of 
the same title.

New for 
2021
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Use our eBooks on a tablet 
OR computer

©2021 BIOZONE InternationalISBN: 978-1-98-856656-6Photocopying prohibited

13

Comparing Fibrous and Globular Proteins

8
Key Question: How do the structure and properties of 

globular and fibrous proteins reflect their contrasting roles?

Proteins can be classified according to structure or function. 

Globular and fibrous proteins form two of the main broad 

structural groups of proteins (the others being membrane 

proteins and disordered proteins such as casein). Globular 

proteins are spherical and somewhat soluble forming colloids 

in water (e.g. enzymes). Fibrous proteins have an elongated 

structure and are not water soluble. They provide stiffness 

and rigidity to the more fluid components of cells and tissues.

Properties of globular proteins	 Easily water soluble
	 Tertiary structure critical to function	 Polypeptide chains folded into a spherical shape

Functions of globular proteins	 Catalytic, e.g. enzymes
	 Regulatory, e.g. hormones (insulin)	 Transport, e.g. hemoglobin
	 Protective, e.g. immunoglobulins (antibodies)
	 Structural (rarely), e.g. actin and tubulin 

monomers (cytoskeletal elements)

Globular proteinsThe shape of globular proteins is a function of their tertiary structure. 

Some proteins (e.g. actin and tubulin) are globular and soluble as 

monomers, but polymerize to form long, stiff fibers.

Insulin is a peptide hormone involved in the regulation of blood glucose. Insulin is composed of two peptide chains linked together by two disulfide bonds.

RuBisCo is a large multi-unit enzyme. It 
catalyzes the first step of carbon fixation 
in photosynthesis. It consists of 8 large 
and 8 small subunits and is the most abundant protein on Earth. 

RuBisCO

Insulin

HemoglobinHemoglobin is a multi-unit oxygen-transporting 
protein found in vertebrate red blood cells. One 
hemoglobin molecule consists of four polypeptide 
subunits (red and blue). Each subunit holds an 
oxygen-binding heme group (green).

1. How are globular proteins involved in the functioning of organisms? Use examples to help illustrate your answer:

 

2. (a) Explain how the shape and properties of a globular protein relate to its functional role:   

 (b) How would its function be affected by a change in tertiary structure? 

IgG2 is a common immunoglobulin (antibody) in human serum. The red and 
blue regions are the constant regions of 
the molecule, whereas the yellow and 
green regions are variable and determine 
antibody binding specificity.

SYI-1
6.E.b

4249 SYI-1
1.A

Two eBook options available: 

eBook LITE
eBook PLUS

thebiozone.com/ebooks

©2021 BIOZONE International

ISBN: 978-1-98-856656-6

Photocopying prohibited
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1. Using the example of insulin, explain how interactions between R groups stabilize the protein's functional structure:  

2. Why do channel proteins often fold with non-polar R groups to the channel's exterior and polar R groups to its interior?

3. Why does denaturation often result in the loss of protein functionality?  

 

Protein Shape is Related to Function

Channel proteins

Proteins that fold to form channels in the 

plasma membrane present non-polar R 

groups to the membrane and polar R groups 

to the inside of the channel. Hydrophilic 

molecules and ions are then able to pass 

through these channels into the interior of 

the cell. Ion channels are found in nearly all 

cells and many organelles.

Enzymes

Enzymes are globular proteins that catalyze 

reactions. They are specific to their substrates 

and their tertiary structure creates an active 

site where the substrate can bind and the 

reaction can occur.  The specificity of the 

active site is determined by the interactions of 

amino acid R groups. Denaturation alters the 

active site and causes a loss of function.

Active site formed 

by the precise 

configuration of the 

protein

Amylase

7
Key Question: How does a protein's three dimensional 

shape reflect its role and enable it to function?

As we have seen, a protein may consist of one polypeptide 

chain, or several polypeptide chains linked together. Hydrogen 

bonds between amino acids cause the polypeptide chain 

to form its secondary structure, either an a-helix or a 

b-pleated sheet. The interaction between R groups causes 

a polypeptide to fold into its tertiary structure, a three 

dimensional shape held by ionic bonds and disulfide bridges 

(bonds formed between sulfur containing amino acids). If 

bonds are broken (through denaturation), the protein loses 

its tertiary structure, and its functionality. 

Protein denaturation

When the chemical bonds holding a protein together 

become broken the protein can no longer hold its 

three dimensional shape. This process is called 

denaturation, and the protein usually loses its ability 

to carry out its biological function.

There are many causes of denaturation including 

exposure to heat or pH outside of the protein's 

optimum range. The main protein in egg white is 

albumin. It has a clear, thick fluid appearance in a 

raw egg (right). Heat (cooking) denatures the albumin 

protein and it becomes insoluble, clumping together 

to form a thick white substance (far right).

The shape of a protein reflects its biological role

Raw (native) egg white

Cooked (denatured) 

egg white

Sub-unit proteins

Many proteins, e.g. insulin and 

hemoglobin, consist of two or more 

sub-units in a complex quaternary 

structure, often in association with a 

metal ion. Active insulin is formed by two 

polypeptide chains stabilized by disulfide 

bridges between neighboring cysteines. 

Insulin stimulates glucose uptake by cells.

b sheets

a helix

a chain

b chain

SYI-1

6.E.b
5 6 8 42

SYI-1

1.A

Download a FREE 

Sample packet 

or check out the 

online pr
eview

theBIOZONE.com/APB1

Try before you buy

30 DAY30 DAY

FREE TRIALFREE TRIAL

for eBooks

Questions?  sales@thebiozone.com
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AP® Environmental Science
Student Edition
BIOZONE’s new AP Environmental Science is a dedicated title to 
address the new APES CED. This title takes a global perspective, 
examining the very latest issues concerning the environment 
while still providing the foundation for students to understand and 
engage with the science involved. Current concerns in the global 
community, including wildfires, COVID-19, glacial retreat, and 
loss of biodiversity are examined, with the emphasis being on 
the interconnectedness of Earth’s systems and the importance 
of ecosystem services. Uses current case studies, student 
investigations, and data analysis.

BIOZONE’s AP Environmental Science emphasizes the application 
of knowledge to understanding the Earth’s systems and identifying 
and analyzing environmental problems and their solutions. 
This easily navigated resource addresses the two essential 
components of the course framework: science practices and 
course content. Its interdisciplinary approach and highly visual 
format encourage students to engage fully with the principles, 
ideas, and methodologies required to understand the natural 
world.

Features
• Chapter introductions provide a summary of required content, 

encapsulating the essential knowledge statements matched 
point for point.

• Key questions provide the focus for each activity.

• Student inquiry is supported through simple hands-on 
investigations (lab and field based).

• The big ideas and science practices spiral across topics 
and units.

• Through current case studies, students identify and analyze 
natural and human-made environmental problems and 
evaluate solutions.

• Concept and science practice codes help students make 
important connections across the whole program.

• Personal Progress Checks provide opportunity for formative 
assessment and prepare students for their AP exam.

Find out more: www.the .com /APES
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eBook PLUS

Teacher Support Material

Teacher’s Edition (eBook)

Teacher’s Edition (Print)

Classroom Guide (Download)

Digital Teacher’s Edition (Download)
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Student Support Material 
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**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.

Teacher support materials are for teacher purchase only and will not be sold to students. 
Teacher’s Editions can only be purchased when ordering a class set of 20+ student editions of 
the same title.
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The Carbon Cycle
14

ERT-1
2.B

Respiration(119.6 Gt)

Dissolving 
(92.8 Gt)

Release 
(90 Gt)

Fossilization
Sedimentation

Combustion
(8.0 Gt)

Extraction of oil and gas

Fossilization

Oxidation 

Photosynthesis(120 Gt) 

Decomposers

Coal 
(and all fossil fuels 4000 Gt)

Soil
(1580 Gt)

Oil and gas

Ocean 
(40,000 Gt) 

Limestone

Methane

Peat

Algae

Death and 
excretion

Carbon in plant and animal tissues(610 Gt)

Atmosphericcarbon dioxide(750 Gt)

Process

Sink (Gigatonnes carbon)

Key Question: How does the cycling of carbon through the  

abiotic and biotic components of ecosystems make carbon 

continually available to organisms?Carbon is an essential element of life and is incorporated 

into the organic molecules that make up living organisms. 

Large quantities of carbon are stored in sinks, which include 

the atmosphere as carbon dioxide gas (CO2), the ocean 

as carbonate and bicarbonate, and rocks such as coal and 

limestone. Carbon cycles between the biotic and abiotic 

environment. Carbon dioxide is converted by autotrophs 

into carbohydrates via photosynthesis and returned to the 

atmosphere as CO2 through respiration (fluxes). These 

fluxes can be measured. Some of the sinks and processes 

involved in the carbon cycle, together with the carbon fluxes, 

are shown below. Humans intervene in the carbon cycle 

through activities such as combustion and deforestation.

1. Add arrows and labels to the diagram above to show: (a) Dissolving of limestone by acid rain 
(c) Mining and burning of coal 

 (b) Release of carbon from the marine food chain (d) Burning of plant material.

2. (a) Name the processes that release carbon into the atmosphere:  
 (b) In what form is the carbon released?  3. Name the four geological reservoirs (sinks), in the diagram above, that can act as a source of carbon:

 (a)   

(c)   

 
 (b)   

(d)   

 

 

4. (a) Identify the process carried out by algae at point A:  
 (b) Identify the process carried out by decomposers at B:  
5. What would be the effect on carbon cycling if there were no decomposers present in an ecosystem?  
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eBook LITE
eBook PLUS
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Wildfires
167
Key Question: What is the effect of global wildfires?

The decade 2010 to 2020 saw an unprecedented increase in  

the number, area, and intensity of forest and bush fires around 

the world. Forest fires has always been part of nature, with fire 

seasons occurring every year. However the last decade has 

seen fires begin earlier in the season and become larger 

and more frequent. Some of these fires are deliberately lit, 

either through arson or farm fires that get out of control. In 

some cases, the fires are set to clear debris after land has 

been logged, and so are not the direct cause of deforestation. 

Some arise naturally from lightning strikes. However, since 

the world is warming, the results of these lightning strikes are 

far more severe, especially after droughts, which themselves 

are becoming more frequent. Recent years have seen fires 

in the Alaskan and Siberian tundra which threaten to affect 

permafrost and fundamentally change the Arctic landscape.

Australian bush fires

`` The Australian bush fire season 2019-2020  

(also known as the Black Summer) was 

a period of unusually intense bush fires 

throughout Australia.

`` The fire season normally begins around 

August, but began earlier in 2019. Major fires 

peaked around January 2020. An estimated 

186,000 square kilometers of bush and scrub 

land was destroyed.

`` Australia is particularly prone to intense bush 

fires but the fires of 2019-2020 came after a 

prolonged drought and higher than normal 

temperatures. Bush and forest that would 

normally withstand or be a barrier to large 

fires were particularly dry and so burned.

`` Australian bush fires often occur near populated regions and present a particular hazard to those living nearby. Fire fronts can 

move extremely quickly, fanned by high winds, trapping residents and fire fighters. Because of this, the fire fighting effort is 

extremely intensive, with many hundreds of people, fire trucks, helicopters, and planes employed to control the fires.

`` Most of the fires in Australia are caused by lightning, and so are not linked to deforestation by farmers or logging.

`` The fires have had a particularly devastating effect on Australian wildlife. Experts estimate more than a billion mammals, birds, 

and reptiles were killed in the 2019-2020 season. Deaths from starvation and thirst added to the large number of animal deaths 

from the fires. Kangaroo island, an important habitat for a number of native and endangered species was severely affected, with 

more than a third of the island burned. 

`` In December 2019, NASA estimated the fires had emitted over 300 million tonnes of carbon dioxide. The damage from the fires 

not only releases the carbon dioxide, but affect the forest's ability to absorb it.
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The Living Earth
Student Edition 2nd Edition

The Living Earth has been designed and written following the 
High school Three-Course Model for California. It will also suit 
NGSS-aligned states integrating Earth Science with Biology. This 
phenomenon-based title takes a three-dimensional approach and 
emphasizes student inquiry to provide an engaging, relevant, and 
rigorous program of instruction.

Departing from the more traditional approach of BIOZONE’s 
Standard NGSS Series, the Integrated Series offers a learning 
experience based on the 5 Es and anchored in student-relevant 
phenomena and problems.

Features
• A phenomenon-based approach employing the 

5E instructional cycle, aligning with how students 
learn science.

• Six Instructional Segments provide the book’s structure, 
enabling seamless navigation through the program. A  
reference chapter provides support for science and  
engineering practices.

• Full integration of the three dimensions of the CA NGSS enables 
students to deepen understanding of Disciplinary Core Ideas 
through their use of Science and Engineering Practices and 
application of Crosscutting Concepts.

• Activities provide multiple opportunities for students to use 
first-hand experience to explain phenomena and develop 
engineering solutions to solve relevant problems.

• Formative and summative assessments address all 
three dimensions.

• Proficiency in mathematics and computational thinking are 
strongly supported.

• The California Environmental Principles and Concepts are 
incorporated throughout.

• Understandings about the Nature of Science are supported 
through the Science and Engineering Practices and 
Crosscutting Concepts.

• Online learning supported through BIOZONE’s resource 
hub, featuring videos, spreadsheet models, weblinks, and 3D 
models. Online courses also available through  
BIOZONE Academy.

Find out more: www.the .com/TLE2
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Digital Formats

eBook LITE

eBook PLUS

Teacher Support Material 

Classroom Guide (Download)

Teacher’s Edition (Print)

Teacher’s Edition (eBook)
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Presentation Slides (Download)

Student Support Material
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*     ALL prices exclude sales tax and shipping.  
**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.

Teacher support materials are for teacher purchase only and will not be sold to students. 
Teacher’s Editions can only be purchased when ordering a class set of 20+ student editions of 
the same title.
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Gas exchange system

Circulatory system

Function
Provides surface for gas exchange. Moves fresh air into the body and stale air out. Components
`` Airways: 

• Pharynx 
• Larynx 
• Trachea 

`` Lungs: 
• Bronchi 
• Bronchioles 
• Alveoli 

`` Diaphragm

Function
Delivers oxygen (O2) and nutrients to all cells and tissues. Removes carbon dioxide (CO2) and other waste products of metabolism. CO2 is transported to the lungs.Components
`` Heart
`` Blood vessels: • Arteries 

• Veins  
• Capillaries

`` Blood

The respiratory system and the circulatory system come together at the alveoli (sing. alveolus). Oxygen and carbon dioxide diffuse across the thin walls of capillaries and alveoli.

Red blood cells are replenished with oxygen from the alveolus and carbon dioxide is released from the blood into the alveolus.
The carbon dioxide released from the blood exits the body during breathing out. Breathing in brings in fresh air containing oxygen.

From the 
heart to 
the lungs

From the 
lungs to 
the heart

Red blood cell

Capillary

Interaction between systems

Head and 
upper body

Lower body

Lung
Bronchiole

Capillaries

Heart

CO2

CO2

O2

O2

The airways of the lungs end at the alveoli, which are microscopic air sacs that enable gas exchange.

Oxygen (O2) from inhaled air moves from the lungs into the blood of the circulatory system and is transported within red blood cells to the heart. The heart pumps the blood to the body where O2 is released and carbon dioxide (CO2) is picked up. The blood returns to the heart and is pumped to the lungs where CO2 is released into the lungs to be breathed out.

Lung

EXPLAIN: Circulation and gas exchange
`` In humans and other vertebrates, the gas exchange (respiratory) system and circulatory system interact to 

supply oxygen and remove carbon dioxide from the body.

TLE 2 sample packet Feb 2020-NEW V2.indd   297

2/03/20   7:29 AM

299

©2020 BIOZONE International

ISBN: 978-1-98-856628-3

Photocopying permitted for trial

How Cells Make Proteins

66
ENGAGE: Go boil your egg!

`` Eggs are 13% protein. They have a 'native' state and the loss of that native state is called denaturation. What 

happens when you subject the protein in egg white to heat or chemicals?

LS1.A
SF

  
 
You can work in pair

s for this a
ctivity if yo

u wish.

1. Crack open 
an egg, sep

arating the
 yolk from the white. Place the 

white in a 25
0 mL beaker t

hat is abou
t half full 

of water. Heat 

the water until i
t is nearly

 boiling. Record what the eg
g white 

looks like b
efore and a

fter boiling
.

2. Place about 
100 mL of isopro

pyl alcohol
 (propan-2-

ol or rubbi
ng 

alcohol) int
o a 250 mL beaker. C

rack open 
an egg, sep

arating the
 

yolk from the white and pl
ace the white in the 

beaker. Stir the 

egg slowly and reco
rd the resu

lt. Ovalbumin, the main 

protein in e
gg albumen

The order of amino acids in a protein is directed by the code (the sequence 

of nucleotides) in the DNA. This is called the protein's primary structure.

1. (a) What did the heat and the alcohol do to the egg white protein?:  

 (b) Which one had the greatest effect on the egg white?  

 (c) Can you think of another common way egg whites are denatured? Describe it:  

2. Look at the complex shape of a molecule of ovalbumin, the main protein in egg white. What do think might be happening 

to the molecule when it is heated, mixed with alcohol, or beaten?

EXPLORE: Proteins are made of amino acids

`` Proteins are large molecules made up of many smaller units called amino acids. The amino acids are joined 

together by peptide bonds (between the amine and carboxyl groups). A chain of amino acids is therefore called a 

polypeptide.  The sequence of amino acids in a protein is determined by the order of nucleotides in DNA. 

`` All amino acids have a common structure (below left) with an amine group (blue), a carboxyl group (red), a 

hydrogen atom, and a functional or 'R' group (orange). Each type of amino acid has a different functional R group 

(side chain). Each functional R group has a different chemical property.  

H

H
H

O

OH

R

N
CC

Hydrogen 

atom

Carboxyl 

group

"R' 

group

Amine 

group

Peptide bond

INVESTIGATION 5.3: Prote
in denatura

tion
See appendi

x for equip
ment list.
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Water

Carbon dioxide

Oxygen

Glucose
EXPLORE: Cellular respiration
`` Cellular respiration can be divided into four major steps, 

each with its own set of chemical reactions. Every step, 
except the link reaction, produces ATP. The four steps 
are: glycolysis, the link reaction, the Krebs cycle, and the 
electron transport chain (ETC). The last three are carried 
out in the mitochondrion, pictured below. 

`` The ETC uses the energy in electrons to move H+ ions from 
the matrix to the intermembrane space (darker pink area 
below). The H+ ions flow back into the matrix via the enzyme 
ATP synthase, which uses this flow to produce ATP.

ATP ATP ATP

Electron transport
system

1

Link 
reaction

Electrons
carried via

NADH

The fluid space 
(matrix) of the
mitochondrion

Folded inner 
membranes of 
mitochondrion

Intermembrane 
space

Outer membrane

Oxygen

Carbon 
dioxide

Water

Fuid space of 
mitochondrion

The inner membranes
(cristae) of the 
mitochondrion

Carbon 
dioxide

Krebs
cycle

Glycolysis
The cytoplasm

Glucose Pyruvate

Electrons carried by
electron carriers
(NADH,FADH)2

Mitochondrion

An animal cell

12. (a) Write the word equation for aerobic cellular respiration:  

 (b) Write the chemical equation for aerobic cellular respiration:  

13. Which of the four steps in cellular respiration yield ATP?  

14. Which of the four steps of cellular respiration occur in the mitochondria?  

15. (a) What are the main reactants (inputs) for cellular respiration?  

 (b) What are the main products (outputs) for cellular respiration?  

16. How are electrons carried from glycolysis and the Krebs cycle to the electron transport chain?  

17. How do animals obtain glucose?  

  LS1-7

 

Glycolysis, Krebs cycle, electron transport chain.

Electrons are carried by the molecule NADH.

 

Link reaction, Krebs cycle, electron transport chain.

 

They obtain glucose from food that they eat.

 Glucose and oxygen

 ATP, carbon dioxide, water

Glucose + oxygen  carbon dioxide + water

   C6H12O6 + 6O2  6CO2 + 6H2O

In
te

g
ra

te
d

 N
G

SS
 (

N
e

xt
 G

e
n

e
ra

tio
n

 S
c

ie
n

c
e

 S
ta

n
d

a
rd

s)
20



Physics of the Universe
Student Edition
Physics of the Universe has been designed and written following 
the high school Three-Course Model for California. It will also suit 
NGSS-aligned states integrating Space Science with Physics. This 
phenomena-based title takes a three-dimensional approach to 
provide an engaging, relevant, and rigorous program of instruction.

Departing from the more traditional approach of BIOZONE’s Non-
Integrated Series, the Integrated Series offers a learning experience 
based on the 5 Es and anchored in student-relevant phenomena 
and problems. 

Features
• A phenomenon-based approach employing the 

5E instructional cycle, aligning with how students 
learn science.

• Six Instructional Segments provide the book’s structure, 
enabling seamless navigation through the program. A  
reference chapter provides support for science and  
engineering practices.

• Full integration of the three dimensions of the CA NGSS enables 
students to deepen understanding of Disciplinary Core Ideas 
through their use of Science and Engineering Practices and 
application of Crosscutting Concepts.

• Activities provide multiple opportunities for students to use 
first-hand experience to explain phenomena and develop 
engineering solutions to solve relevant problems.

• Formative and summative assessments address all 
three dimensions.

• Proficiency in mathematics and computational thinking are 
strongly supported.

• The California Environmental Principles and Concepts are 
incorporated throughout.

• Understandings about the Nature of Science are supported 
through the Science and Engineering Practices and 
Crosscutting Concepts.

• Online learning supported through BIOZONE’s resource 
hub, featuring videos, spreadsheet models, weblinks, and 3D 
models. Online courses also available through  
BIOZONE Academy.

Find out more: www.the .com/POU1
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Teacher Support Material 

Classroom Guide (Download)

Teacher’s Edition (Print)

Teacher’s Edition (eBook)

Digital Teacher’s Edition (Download)

Presentation Slides (Download)

Student Support Material

Resource Hub

*     ALL prices exclude sales tax and shipping.  
**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.
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EXPLORE: The structure of the Sun`` The Sun contains 99.8% of all the mass in the solar system. It has a diameter of 1,392,000 km and is more than 

330,000 times more massive than the Earth. The Sun formed about 4.5 billion years ago and will continue to shine 

with little change for at least another 4 billion years. 
`` When the Sun reaches about 10 billion years old, the hydrogen in its core will be exhausted. The core will shrink 

and the Sun will swell to form a red giant, with a diameter reaching out to the orbit of the Earth.The core of the Sun reaches 15.6 million K. Here hydrogen is fused into 
helium. This process of nuclear fusion 
produces an enormous amount of heat 
and light. The core fuses 620 million tonnes of hydrogen into helium and converts 4.2 million tonnes of mass to energy every second during this process (mass-energy equivalence).

Sunspots are areas of magnetic disturbance in the 
surface of the Sun. They are about 2000 K cooler 
than the surrounding material and so appear 
darker. Sunspots move from the higher latitudes to 
the Sun's equator over an eleven year cycle.

Photons produced during fusion in the core move out into the radiation zone. 

The photosphere represents the surface of the Sun (although it is not a solid surface it is the deepest layer that we can observe directly). Here the temperature is about 6000 K. From here light is radiated out into space.

Solar flare. 

Solar prominence.

Convection zone

The chromosphere is a thin layer above the photosphere. It is the coolest layer of the Sun.

The corona is the outermost layer. It can extend 
several solar diameters into space with large 
plumes streaming away from it. The temperature 
here can reach 2 million K.

11. Why is the photosphere considered the "surface" of the Sun?  
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1. Set up a pin

hole camera by usin
g a pin to 

punch a sm
all hole thr

ough piece
 of aluminum foil. The f

oil 

can be held
 flat by ta

ping it to a
 cardboard

 frame.

2. In a sunny
 place, hold

 the aluminum foil up to 
the Sun allowing light to

 pass throu
gh the pin 

hole onto 

a sheet of 
paper. Move the pa

per back a
nd forth un

til a sharp
 image of the

 Sun is formed (this im
age 

may be quite
 small).

3.  Measure the
 distance b

etween the pin
hole and pa

per where the im
age formed. Measure the

 diameter 

of the Sun's image.  

1. People often say, "We are born of the stars". As a group discuss what you think this means. Summarize your thoughts below: 

2. Edward Robert Harrison was a British astronomer. One of his best known quotes is "Hydrogen is a light, odorless gas, 

which, given enough time, turns into people". In groups discuss what he meant by this. Summarize your ideas below:

EXPLORE: Just how big is the Sun? 

`` The Sun is a massive object. It has about 99.8% of the mass of the solar system in it. Imagining its true size can 

be difficult given there's clearly nothing on Earth even remotely that large. 

`` We can do a simple experiment to measure the diameter of the Sun using a simple pinhole camera arrangement.

ENGAGE: Stardust 

`` Almost all elements we know are formed in stars. The very lightest, hydrogen and helium, were formed during the 

Big Bang, at the beginning of the universe. The very heaviest natural elements, apart from small amounts produced 

artificially by human technology, are formed during a supernova (when massive stars collide or explode near the 

end of their life cycle).

The Sun
46

Carbon

Oxygen

Iron

The two triangles in the diagram above are geometrically similar, therefore all corresponding sides are in the same ratio. This means 

the ratio of line AB÷AC is equal to the ratio of DE÷EC. The distance AC is 150 million km. Therefore:

A

B

C

D

E
Sun's image

Paper

Sun

Aluminum foil with pinhole 

(cardboard frame support)

or
=

Diameter of Sun (km)

150,000,000 km

Diameter of image (cm)

Distance from pinhole to image (cm)

AB km

150,000,000 km
=

DE cm

EC cm
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INVESTIGATION 6.1: Measuring th
e diameter of the

 Sun
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EXPLORE: The structure of the Sun
`` The Sun contains 99.8% of all the mass in the solar system. It has a diameter of 1,392,000 km and is more than 
330,000 times more massive than the Earth. The Sun formed about 4.5 billion years ago and will continue to shine 
with little change for at least another 4 billion years. 

`` When the Sun reaches about 10 billion years old, the hydrogen in its core will be exhausted. The core will shrink 
and the Sun will swell to form a red giant, with a diameter reaching out to the orbit of the Earth.

The core of the Sun reaches 15.6 
million K. Here hydrogen is fused into 
helium. This process of nuclear fusion 
produces an enormous amount of heat 
and light. The core fuses 620 million 
tonnes of hydrogen into helium and 
converts 4.2 million tonnes of mass 
to energy every second during this 
process (mass-energy equivalence).

Sunspots are areas of magnetic disturbance in the 
surface of the Sun. They are about 2000 K cooler 
than the surrounding material and so appear 
darker. Sunspots move from the higher latitudes to 
the Sun's equator over an eleven year cycle.

Photons produced during 
fusion in the core move out 
into the radiation zone. 

The photosphere represents 
the surface of the Sun 
(although it is not a solid 
surface it is the deepest layer 
that we can observe directly). 
Here the temperature is about 
6000 K. From here light is 
radiated out into space.

Solar flare. 

Solar prominence.

Convection zone

The chromosphere is a thin 
layer above the photosphere. It is 
the coolest layer of the Sun.

The corona is the outermost layer. It can extend 
several solar diameters into space with large 
plumes streaming away from it. The temperature 
here can reach 2 million K.

11. Why is the photosphere considered the "surface" of the Sun?  

In
te

g
ra

te
d

 N
G

SS
 (

N
e

xt
 G

e
n

e
ra

tio
n

 S
c

ie
n

c
e

 S
ta

n
d

a
rd

s)
22



Chemistry in the Earth System
Student Edition
Chemistry in the Earth System has been designed and written 
following the high school Three-Course Model for California. It 
will also suit NGSS-aligned states integrating Earth Science with 
Chemistry. This phenomena-based title takes a three-dimensional 
approach to provide an engaging, relevant, and rigorous program of 
instruction.

Departing from the more traditional approach of BIOZONE’s 
Standard NGSS Series, the Integrated Series offers a learning 
experience based on the 5 Es and anchored in student-relevant 
phenomena and problems. 

Features
• A phenomenon-based approach employing the 

5E instructional cycle, aligning with how students 
learn science.

• Six Instructional Segments provide the book’s structure, 
enabling seamless navigation through the program. A reference 
chapter provides support for science and engineering 
practices.

• Full integration of the three dimensions of the CA NGSS enables 
students to deepen understanding of Disciplinary Core Ideas 
through their use of Science and Engineering Practices and 
application of Crosscutting Concepts.

• Activities provide multiple opportunities for students to use 
first-hand experience to explain phenomena and develop 
engineering solutions to solve relevant problems.

• Formative and summative assessments address all 
three dimensions.

• Proficiency in mathematics and computational thinking are 
strongly supported.

• The California Environmental Principles and Concepts are 
incorporated throughout.

• Understandings about the Nature of Science are supported 
through the Science and Engineering Practices and 
Crosscutting Concepts.

• Online learning supported through BIOZONE’s resource 
hub, featuring videos, spreadsheet models, weblinks, and 3D 
models. Online courses also available through  
BIOZONE Academy.

Find out more: www.the .com /CES1

Student Edition (Print)

Digital Formats

eBook LITE

eBook PLUS

Teacher Support Material 

Classroom Guide (Download)

Teacher’s Edition (Print)

Teacher’s Edition (eBook)

Digital Teacher’s Edition (Download)

Presentation Slides (Download)

Student Support Material

Resource Hub

*     ALL prices exclude sales tax and shipping.  
**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.

Teacher support materials are for teacher purchase only and will not be sold to students. 
Teacher’s Editions can only be purchased when ordering a class set of 20+ student editions of 
the same title.

Download Price List 
www.theBIOZONE.com/price-list
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Two eBook options available: 

eBook LITE
eBook PLUS

thebiozone.com/ebooks
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ANCHORING PHENOMENON: The surface of the Earth is constantly moving

Early Jurassic
180 mya Late Cretaceous100-66 mya Present day Earth

`` The image on the far right above shows Earth as we know it today. The image on the left shows the Earth as we 

understand it looked during the early Jurassic period about 180 million years ago, based on a variety of evidence 

collected over the last hundred years. The continents have separated and rejoined many times over the billions of 

years of Earth's history. Continental drift describes the movement of the continents over the surface of the Earth. 

It was not until the 1960s that the theory of plate tectonics, which describes this movement, was confirmed.  

There is still a lot we do not understand about how this occurs, but clearly it involves massive energy sources 

beneath the Earth.
1. Write down five things that you know (or think you know) about continental drift in the space below:

 (a)

 (b) 

 (c)

 (d)

 (e) 

2. Discuss your ideas with other people in your class. Do they have different ideas to you? Can they add to your  

current knowledge? Summarize any ideas you had not already thought of:

3. The circle below represents a cross section of the Earth. Fill in the circle with what you think the Earth looks like in cross 

section. Add labels to your diagram.

On the Move
8
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Energy9
ENGAGE: There she blows!

The photograph right shows 

an eruption of lava from 

Mauna Ulu, a volcanic cone 

on the island of Hawaii. The 

lava bubbling from the vent 

is glowing red hot whereas 

lava that emerged earlier has 

cooled and appears black.

Where has the energy in the 

lava (which has a temperature 

greater than 1000°C) come 

from? Why does the lava 

emerge as a fountain? What 

causes the lava to cool?

1. Have you ever seen volcanic activity of any sort? If so, describe it:  

2. Water boils at 100° C. Think about how long it takes a kettle to boil a liter of water. Compare this to the volume of lava 

produced during the eruption of Mauna Ulu which covered an area of 44 km2, and the energy that must have been 

required to produce that amount of lava. What does this tell you about the energy stored in the Earth?

EXPLORE: Energy

`` Energy is a property of an object that allows it to do work. It may be transferred between objects and systems and 

transformed into different forms but it can not be created or destroyed. The amount of energy in a closed system is 

the same before and after a transformation. Energy is measured in joules (J).

`` One simple way of measuring the energy in a system or energy transferred between objects is to measure the 

temperature or change in temperature. A thermometer measures the average energy of molecular motion in an 

object or system (average kinetic energy) shown as the temperature of the system. The amount of substance in an 

object (its mass) is also important in determining the amount of energy in the object. 

`` For example 100 liters of water at 30°C has much more energy stored in it than 1 liter of water at 30°C, even 

though their temperatures are the same.

3. To develop an understanding of energy and, in particular, how much energy is used or stored by certain objects or 

systems, research the equivalent use of 10,000 J by the following five objects or substances:

 (a) How long it takes a 100 W light bulb to use 10,000 J of electrical energy:  

 (b) How much 10,000 J will raise the temperature of 1 liter of water by in °C:  

 (c) What volume of gasoline stores 10,000 J of energy:  

 (d) What mass of table sugar (sucrose) stores 10,000 J of energy:  

 (e) The speed in meters per second (m ⁄ s) of a 145 g baseball that has 10,000 J of kinetic energy  

4. List four different "types" of energy that are commonly used in everyday language:  

5. A cup of hot water cools down over time. Where do you think the energy that was in the water went? 
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Questions?  sales@thebiozone.com

Try before you buy

30 DAY30 DAY

FREE TRIALFREE TRIAL

for eBooks & 

BIOZONE Academy

Download a FREE 

Sample packet 

or check out the 

online pr
eview

theBIOZONE.com/CES1

DIGITAL TEACHER’S EDITION
The Digital Teacher’s Edition include suggested 
answers on each page in an interactive show/
hide format, making it suitable for use with an 
interactive whiteboard. In
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Replaces earlier edition

Biology for NGSS
(Second Edition)
Available for a limited time.

See theBIOZONE.com/NBI2

Biology for NGSS
Student Edition
Biology for NGSS has been specifically written to meet the 
requirements of the Next Generation Science Standards 
(NGSS) for high school Life Sciences (HS-LS). Users of this truly 
NGSS-aligned resource can be assured that the three dimensions 
(Disciplinary Core Ideas, Science and Engineering Practices, and 
Crosscutting Concepts) form the basis of each activity.  

Structured on the Disciplinary Core Ideas of the NGSS 
framework, this title provides a flexible approach to delivering 
NGSS. BIOZONE’S high-quality infographics and inquiry-driven 
pedagogical approach inspires students to be curious about 
the scientific world. Our unique, interactive worktext approach 
encourages direct interaction with the content, allowing students 
to record their answers within the context of the stimulus material 
and form a record of work for quick and easy revision. 

BIOZONE Supports Teachers! 
We understand the challenges of delivering NGSS within a 
differentiated classroom. BIOZONE’s Teacher Toolkit is a 
suite of meaningful delivery and assessment tools empowering 
teachers to deliver NGSS to students of all abilities. Use the 
Teacher Toolkit to plan lessons, enhance content delivery, engage 
students and deliver assessments. 

See page 2 for more details about our Teacher Toolkit

Features include: full color, updated content,  
increased number of practical investigations,  
equipment list, enhanced teacher coding. 

Coming soon: Pacing guide, Spanish glossary 

Find out more: www.the .com /NBI3

Student Edition (Print)

Digital Formats

eBook LITE

eBook PLUS

Teacher Support Material 

Classroom Guide (Download)

Teacher’s Edition (Print)

Teacher’s Edition (eBook)

Digital Teacher’s Edition (Download)

Presentation Slides (Download)

Student Support Material

Resource Hub

*     ALL prices exclude sales tax and shipping.  
**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.

Teacher support materials are for teacher purchase only and will not be sold to students. Teacher’s 
Editions can only be purchased when ordering a class set of 20+ student editions of the same title.

Coming 
Mid 2022

Download Price List 
www.theBIOZONE.com/price-list
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Key Question: How does light intensity affect photosynthesis rate?

EM LS1.C

101 Investigating Photosynthesis Rate

1. Use your calculated means to draw a graph on the grid of the rate of gas production vs light intensity (distance).

2. What did your splint test tell you about the gas 
produced by the Cabomba plant?

3. From this experiment what can you say about 
photosynthesis, light, and the gas produced? 

4. How do you think you could refine the design of this 
investigation to improve it?

See appendix for equipment list.1. Fill a boiling tube 2/3 full with a 20°C solution of 1% sodium 

hydrogen carbonate (NaHCO3). 2. Cut a ~7 cm long piece of Cabomba stem (cut underwater). Place 

the Cabomba into the boiling tube (cut end up). Carefully push the 

Cabomba down.
3. Place the boiling tube in a rack and position a lamp so that it will 

shine on the tube when switched on.4. To test the set up, switch on the lamp for one minute to check that 

bubbles emerge freely from the stem. If they don't, you may have 

to recut the stem to open it.5. When you have checked your set-up, switch off the lamp and, after 

5 minutes, use a stop watch to record the number of bubbles 

emerging from the stem over a minute. Repeat.6. Use a ruler to mark out distances 0, 5, 10, 15, 20, and 25 cm 

from the boiling tube.7. Starting at 25 cm, move the lamp to each of the distances in 

turn and use a stop watch to record the number of bubbles 

emerging from the stem over a minute. Run two tests at each 

distance and allow 5 minutes after moving to a new distance 

before recording (this allows for acclimation).8. Record your results in the table right. Calculate the mean rate 

of gas production for each distance (and lamp OFF).
9. After you have finished recording, unstopper the tube and test 

the gas with a glowing splint. What happens?

Investigation 5.1 Measuring bubble production in Cabomba

Distance 
(cm)

Bubbles per minute
Test 1 Test 2 MeanOFF

25

20

15

10

5

0

Distance from lamp (cm)

NaHCO3 solution

Gas bubbles

Cabomba stem

25 20 15 10 5

Imbalance

Imbalance
Normal body temperature, 35.6-37.8°C

Breakdown

of glycogen

to glucose

in the liver.

Body te
mperat

ur

e 
re

st
or

ed

Body temperature too high

B
od

y 
te

m
pe

ra
ture re

stored

Body temperature too low

Body temperature 

increases and the 

hypothalamus heat- 

promoting center 

shuts off.

Body temperature 

decreases and the 

hypothalamus heat- 

loss center shuts off.

Skin blood vessels 

constrict. Blood is 

diverted from the skin 

so heat is not lost. 

Activates heat-loss 

center in hypothalamus

Activates heat- 

promoting center 

in hypothalamus

Rapid contractions of the 

skeletal muscles causes reflex 

shivering, which expends 

energy to generate heat.

Thyroid gland releases 

hormones to increase 

metabolic rate.

Skin blood vessels 

dilate. Heat is lost 

from the warm blood 

at the skin surface. 

Sweat glands are activated. 

Sweating cools the body by 

evaporation. Hairs on the 

skin are flattened reducing 

insulating layer and 

promoting heat loss.
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The hypothalamus regulates temperature

 f In humans, the temperature regulation center is a region of the brain 

called the hypothalamus. It has thermoreceptors that monitor core body 

temperature and has a ‘set-point’ temperature of 36.7°C (98.6°F). 

 fThe hypothalamus acts like a thermostat. It registers changes in the 

core body temperature and also receives information about temperature 

change from thermoreceptors in the skin. It then coordinates the 

appropriate nervous and hormonal responses to counteract the changes 

and restore normal body temperature, as shown in the diagram below.

 fWhen normal temperature is restored, the corrective mechanisms are 

switched off. This is an example of a negative feedback regulation.

 f Infection can reset the set-point of the hypothalamus to a higher 

temperature. Homeostatic mechanisms then act to raise the body 

temperature to the new set point, resulting a fever (right). 

Fever is an important defense against 

infection, but if the body temperature rises 

much above 42°C, a dangerous positive 

feedback loop can begin, making the body 

produce heat faster than it can get rid of it.  

Stimulus: Increased 

body temperature, 

e.g. when exercising 

or in a hot climate.

Stimulus: Decreased 

body temperature, 

e.g. cold 

environments.

Key Question: How does the hypothalamus regulate temperature in humans?

SC
LS1.A

71 Thermoregulation in Humans

Questions?  sales@thebiozone.com

Try before you buy

30 DAY30 DAY

FREE TRIALFREE TRIAL

for eBooks & 

BIOZONE Academy

DIGITAL TEACHER’S EDITION
The Digital Teacher’s Edition includes suggested 
answers on each page in an interactive show/
hide format, making it suitable for use with an 
interactive whiteboard.
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Key Question: How does light intensity affect photosynthesis rate?

EM LS1.C

101 Investigating Photosynthesis Rate

1. Use your calculated means to draw a graph on the grid of the rate of gas production vs light intensity (distance).

2. What did your splint test tell you about the gas 
produced by the Cabomba plant?

3. From this experiment what can you say about 
photosynthesis, light, and the gas produced? 

4. How do you think you could refine the design of this 
investigation to improve it?

See appendix for equipment list.

1. Fill a boiling tube 2/3 full with a 20°C solution of 1% sodium 
hydrogen carbonate (NaHCO3). 

2. Cut a ~7 cm long piece of Cabomba stem (cut underwater). Place 
the Cabomba into the boiling tube (cut end up). Carefully push the 
Cabomba down.

3. Place the boiling tube in a rack and position a lamp so that it will 
shine on the tube when switched on.

4. To test the set up, switch on the lamp for one minute to check that 
bubbles emerge freely from the stem. If they don't, you may have 
to recut the stem to open it.

5. When you have checked your set-up, switch off the lamp and, after 
5 minutes, use a stop watch to record the number of bubbles 
emerging from the stem over a minute. Repeat.

6. Use a ruler to mark out distances 0, 5, 10, 15, 20, and 25 cm 
from the boiling tube.

7. Starting at 25 cm, move the lamp to each of the distances in 
turn and use a stop watch to record the number of bubbles 
emerging from the stem over a minute. Run two tests at each 
distance and allow 5 minutes after moving to a new distance 
before recording (this allows for acclimation).

8. Record your results in the table right. Calculate the mean rate 
of gas production for each distance (and lamp OFF).

9. After you have finished recording, unstopper the tube and test 
the gas with a glowing splint. What happens?

Investigation 5.1 Measuring bubble production in Cabomba

Distance 
(cm)

Bubbles per minute

Test 1 Test 2 Mean

OFF

25

20

15

10

5

0

Distance from lamp (cm)

NaHCO3 solution

Gas bubbles

Cabomba stem

25 20 15 10 5

This is an answer
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Replaces earlier edition

Earth and Space 
Science for NGSS
(First Edition)
Available for a limited time.

See theBIOZONE.com/NES1

Earth and Space Sciences 
for NGSS Student Edition
Earth and Space Sciences for NGSS has been specifically 
written to meet the requirements of the Next Generation Science 
Standards (NGSS) for high school Earth and Space Sciences 
(HS-ESS). Users of this truly NGSS-aligned resource can be 
assured that the three dimensions (Disciplinary Core Ideas, 
Science and Engineering Practices, and Crosscutting Concepts) 
form the basis of each activity.  

Structured on the Disciplinary Core Ideas of the NGSS 
framework, this title provides a flexible approach to delivering 
NGSS. BIOZONE’S high-quality, infographics and inquiry-driven 
pedagogical approach inspires students to be curious about 
the scientific world. Our unique, interactive worktext approach 
encourages direct interaction with the content, allowing students 
to record their answers within the context of the stimulus material 
and form a record of work for quick and easy revision.  

BIOZONE Supports Teachers! 
We understand the challenges of delivering NGSS within a 
differentiated classroom. BIOZONE’s Teacher Toolkit is a suite 
of meaningful delivery and assessment tools empowering teachers 
to deliver NGSS to students of all abilities. Use the Teacher Toolkit 
to plan lessons, enhance content delivery, engage students and 
deliver assessments. 

See page 2 for more details about our Teacher Toolkit

Features include: full color, updated content,  
increased number of practical investigations,  
equipment list, enhanced teacher coding. 

Coming soon: Pacing guide, Spanish glossary 

Find out more: www.the .com /NES2

Student Edition (Print)

Digital Formats

eBook LITE

eBook PLUS

Teacher Support Material 

Classroom Guide (Download)

Teacher’s Edition (Print)

Teacher’s Edition (eBook)

Digital Teacher’s Edition (Download)

Presentation Slides (Download)

Student Support Material

Resource Hub

*     ALL prices exclude sales tax and shipping.  
**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.

Teacher support materials are for teacher purchase only and will not be sold to students. Teacher’s 
Editions can only be purchased when ordering a class set of 20+ student editions of the same title.

Coming 
Mid 2022

Download Price List 
www.theBIOZONE.com/price-list
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Structure of the Earth
59

Key Question:  What are the characteristics of each of the Earth's layers? 

Crust: Between 5 and 70 km thick. Density ~3 g/cm3. Divided into approximately 16 large plates.

Troposphere: The lowest layer of the Earth's atmosphere. Most of the weather occurs here.

Stratosphere: Includes the 
ozone layer which absorbs UV light. 

The atmosphere is about 700 km thick in total, although there is no real definition of the outer edge.

Mesosphere

Thermosphere

Exosphere

Upper mantle: Solid layer about 400 km thick with a transition layer between the upper and lower mantle of about 300 km. The temperature reaches about 1000°C.

Lower mantle: Approximately 2000 km thick, extending to 2900 km below the surface. Like the upper mantle it is solid but behaves like a viscous liquid with convection currents slowly moving the mantle about.

Inner core: Solid. The temperature at the core is about 4700°C. The core is made of mostly iron and nickel and is about 1200 km in diameter.

Outer core: Liquid. The movement of the outer core produces Earth's magnetic field. Made mostly of iron and nickel the outer core is 2200 km thick and reaches 4000°C.

The Earth is layered due to the density of different materials in it. The Earth's crust has a density of about 3 g/cm3 

while the core has a density of about 12 g/cm3. Movement of convection currents in the mantle shifts the plates of the 

Earth's crust, while movement of the outer core produces the Earth's magnetic field.

1. Why does the Earth have different internal layers?  

2. Identify whether each of the following is liquid or solid: (a) Mantle:  
 (b) Outer core  

 (c) Inner core  

3. What produces the Earth's magnetic field?  

EMESS2.A

KNOW 
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Information from Probe Missions

52
Key Idea:  Information from a large number of space probes has helped us understand the earliest 

history of Earth.

Comets

Comets are chunks of frozen rock, dust, water, and 

gas that move through the solar system in highly 

eccentric orbits. Short term comets originate in the 

Kuiper belt whereas long term comets originate in 

the Oort cloud. Passing by the Sun causes them to 

heat up, vaporizing the water, dust, and gas, and 

creating a long tail that always faces away from 

the Sun. Comets represent material from the early 

solar system. Eight space probes have carried out 

missions to nearby comets.

Comet McNaught (also known as the Great Comet of 2007) as 

seen from New Zealand just before sunset.

S
cott M

cD
ougall

Detecting water

Hydrogen atoms can be found as both a single proton with 

an electron (protium) or as a proton and neutron with an 

electron (deuterium). Deuterium is heavier than protium and 

is very rare (0.0156% of all hydrogen). In Earth's oceans 

there is about one atom of deuterium in 6420 of hydrogen. 

Changes in this ratio in water molecules in comets or 

asteroids can be used to help answer questions about the 

origin of Earth's water.
Protium

Proton
Neutron

Electron

Deuterium

Analysis of the comet showed that the ratio of 

deuterium to protium in the comet's water was 

three times that found on Earth. This means it 

is unlikely this type of comet delivered water 

to Earth in any significant amount.

Rosetta space probe

Philae lander

Philae failed to land 

correctly. It bounced along 

the surface of the comet 

and came to rest in a dark 

valley where it eventually 

ran out of batteries.

The Rosetta space probe was launched by 

the ESA in 2004. It made a gravity assist 

flyby of Mars, and flybys of the comets 

2867 Šteins and  21 Lutetia. Rosetta then 

entered hibernation for 31 months before 

reawakening in January 2014. In August 

2014 the Rosetta space probe reached  

comet 67P and entered orbit around it.

Comet 67P/Churyumov–

Gerasimenko orbits the 

Sun every 6.45 years at a 

perihelion of 1.2 AU and an 

aphelion of 5.6 AU. It is  

4.3 km long by 4.1 km wide.

ESA

Rosetta

CCC
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The Digital Teacher’s Edition includes suggested 
answers on each page in an interactive show/
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Structure of the Earth59
Key Question:  What are the characteristics of each of the Earth's layers? 

Crust: Between 5 and 70 km 
thick. Density ~3 g/cm3. Divided 
into approximately 16 large plates.

Troposphere: 
The lowest layer 
of the Earth's 
atmosphere. Most 
of the weather 
occurs here.

Stratosphere: 
Includes the 
ozone layer which 
absorbs UV light. 

The atmosphere is about 700 km 
thick in total, although there is no 
real definition of the outer edge.

Mesosphere

Thermosphere

Exosphere

Upper mantle: Solid layer about 
400 km thick with a transition layer 
between the upper and lower mantle 
of about 300 km. The temperature 
reaches about 1000°C.

Lower mantle: 
Approximately 2000 km thick, 
extending to 2900 km below 
the surface. Like the upper 
mantle it is solid but behaves 
like a viscous liquid with 
convection currents slowly 
moving the mantle about.

Inner core: Solid. The 
temperature at the core is 
about 4700°C. The core is 
made of mostly iron and 
nickel and is about 1200 
km in diameter.

Outer core: Liquid. The movement 
of the outer core produces Earth's 
magnetic field. Made mostly of iron 
and nickel the outer core is 2200 
km thick and reaches 4000°C.

The Earth is layered due to the density of different materials in it. The Earth's crust has a density of about 3 g/cm3 

while the core has a density of about 12 g/cm3. Movement of convection currents in the mantle shifts the plates of the 
Earth's crust, while movement of the outer core produces the Earth's magnetic field.

1. Why does the Earth have different internal layers?  

2. Identify whether each of the following is liquid or solid:

 (a) Mantle:   (b) Outer core   (c) Inner core  

3. What produces the Earth's magnetic field?  

EMESS2.A

This is an answer
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Physical Sciences for NGSS
Student Edition
Physical Sciences for NGSS has been specifically written to meet the 
requirements of the Next Generation Science Standards (NGSS) for high 
school Physical Sciences (HS-PS). It encompasses all three dimensions 
of the standards (science and engineering practices, crosscutting 
concepts, and disciplinary core ideas), addressing the program content 
through a wide range of engaging student-focused activities and 
investigations.

Through completion of these activities, students build a sound 
understanding of science and engineering practices, recognize and 
understand the concepts that link all domains of science, and build 
the knowledge base required to integrate the three dimensions of the 
standards to meet the program’s performance expectations. 

Benefits
The Disciplinary Core Ideas (DCIs) provide the structural framework 
for the book, dividing it into four sections. Each chapter comprises a 
range of activities designed and sequenced to scaffold learning using 
a 5Es instructional approach. Specific performance expectations are 
identified and addressed within each chapter and assessed through 
specific activities including, but not restricted to, specifically designed, 
three-dimensional summative assessments.

Science and Engineering Practices are fully integrated throughout 
with activities to develop skills in practical investigation, collaboration, 
analyzing and interpreting data, developing and using models, and 
constructing explanations from evidence. A supporting introductory 
chapter acts as a reference and provides students with additional 
opportunities to practice the mathematical and inquiry-based skills 
required at this level.

Crosscutting concepts are fully integrated and identified throughout, 
allowing students to make connections between the core themes in 
science across different topics.

Nature of Science: Students develop an understanding of the nature of 
science through incorporation of its basic principles into activities. The 
teacher’s edition provides teacher guidance on this aspect.

Engineering Design: The Engineering Design component of NGSS 
has been incorporated as appropriate through activities that engage 
the student in designing and evaluating solutions to real world 
problems. This aspect of the standards provides an exciting opportunity 
for students to apply their knowledge in a creative way, with due 
consideration to social and environmental concerns.

Find out more: www.the .com /NPS1
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Classroom Guide (Download)
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Editions can only be purchased when ordering a class set of 20+ student editions of the same title.
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Impulse in bungee jumping`` To stop an object in motion, a large force can be applied to stop the object quickly or a small force can be applied 

to stop the object slowly.`` In both cases the object comes to a stop, but the effects of the stop on the object are very different.
 

1. Work in pairs. You will need an old doll or small stuffed animal. 

Measure the mass of the "bungee jumper" in kilograms.
2. Set up the following equipment as shown right 

(make sure the stand is securely clamped to the tabletop)
3. Create a bungee cord using elastic bands.4. Attach one end of the cord to the "jumper" and the other end to 

a dual range force sensor attached to the stand. 
5. Allow the bungee jumper to fall while you collect force time data 

using a program such as Logger Pro.6. Sketch a graph of force vs time below. Take note of the peak 

force value.
7. Replace the elastic band bungee cord with a length of inelastic 

string or twine the same length as the elastic bungee cord. 
8. Allow the bungee jumper to fall again and sketch the graph of 

force vs time below. Again note the peak force value.

Fo
rc

e 
(N

)

Fo
rc

e 
(N

)

With elastic band

Without elastic band

              Time (s)
Peak force = __________ N

Peak force = __________ N

         Time (s)5.  Measure the length of the elastic band bungee cord (or the length of inelastic string as they were the same length) in 

meters and the mass of the bungee jumper in kilograms.

 (a)  Calculate the velocity of the jumper when it reached the end of the cord (before the cord applied a force to stop it):
 (b)  What is the magnitude and direction of the impulse required to stop the bungee jumper:   (c) Compare the peak forces identified in the investigation and calculate the time it took the cords to stop the jumper:

6.  Using the data you collected from the investigation and what you know about impulse, explain why bungee cords are 

made out of elastic materials rather than something like rope:

Force meter

Rubber bands or bungee cords

"Jumper"

INVESTIGATION 5.3: Investigating impulse
See appendix for equipment list.
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Impulse
74

Key Question:  How does changing the time over which a force is applied to an object influence the 

object?

Impulse

Collisions can be instantaneous, or they can occur slowly. Imagine 

falling out of a plane at an altitude of 5500 meters. You would 

expect that when you hit the ground, the force of the impact would 

be fatal. True? Not necessarily.

`` In 1944 Royal Airforce tail gunner Nicholas Alkemade jumped 

from a flaming Lancaster Bomber at 5500 meters without a 

parachute after it was destroyed over Germany. He survived with 

only a few bruises and a sprained ankle because his fall was 

cushioned by thick tree branches and nearly 0.5 m of snow.

`` Because the force of the impact was spread out over a long 

period, Alkemade was able to survive the fall. Vesna Vulovic, 

an air hostess in Yugosalvia, holds the record for surviving the 

highest fall, from a DC-9 that blew up at 10,160 m in 1972.

`` •  Recall F=ma. We know that a = ∆v ⁄ ∆t so we can substitute a in the equation to give F = ∆(mv) ⁄ ∆t. 

•  Multiplying both sides by ∆t gives F∆t = ∆mv.  

•  Thus the force multiplied by the change in time (or impulse J) equals the change in momentum (p) of the object. 

•  It has the unit of Ns (newton seconds).

Impulse (J) = F∆t = ∆mv 

1. Consider an object with a mass of 100 kg moving at 10 m ⁄ s. Its momentum is therefore 1000 kg m ⁄ s. How can this 

object be stopped? It can be stopped quickly by applying a large force or slowly by applying a small force.

 (a) The object mentioned above has a momentum of 1000 kg m ⁄ s. A force of 200N is applied to the object. How quickly 

will the object stop?

 (b) The object has a force of 10 N applied to it. How quickly does the object stop now?  

2. A 3 kg object traveling with a velocity of 20 m ⁄ s experiences a force of 15 N for 5 seconds in the same direction of travel. 

Calculate the object's new velocity:

3.  A car with an occupant weighing 80 kg is moving at 27 m ⁄ s (about 100 kmph). The car hits a tree head on and comes to 

a complete stop in 0.3 seconds. 

 
 (a) The occupant is wearing a seat belt and thus stops at the same rate as the car. Calculate the force experienced by 

the occupant:

 (b) In the case of an airbag inflating, the impact time is increased by 0.1 seconds. Calculate the force experienced by 

the occupant in this case:

4. A tennis racket hits a stationary ball (mass 60 g) at 40.0 m ⁄ s. The impact time is 0.001 seconds. Calculate the force 

exerted on the ball:
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The Bones of the Spine

Cervical vertebrae

Features: Cervical vertebrae are the smallest and lightest of the vertebrae. They always have openings (foramina) through which the vertebral arteries pass. The atlas (C1) has no body and articulates with the skull, while C2 (the axis) acts as a pivot for rotation of the atlas.

Facet

Axis (C2)

Foramen in 
transverse 
process

Body

Spinous process

Vertebral foramen

Vertebral features as illustrated in a typical cervical vertebra

Facet

Features: Fused vertebrae. The sacrum articulates with L5 and the coccyx.  

Sacrum and Coccyx

Coccyx

Articulation 
with L5

Fused 
spinous 
processes 
make a 
sacral crest

Features: Larger than the cervical vertebrae, with a slightly heart-shaped body. The transverse processes articulate with the ribs. The spinous process is long and points sharply downward.

Thoracic vertebra

lateral view

superior view

Lumbar vertebra

Features:
Large, block-like body and short processes. 
Note how a lumbar 
vertebra resembles 
a moose head in the 
lateral view.

lateral view

superior view
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Transverse 
process

Anterior arch

Posterior arch

Atlas C1

Cervical curvature
(concave)7 vertebrae: C1 - C7,

including atlas (C1)
and axis (C2)

Thoracic curvature
(convex)12 vertebrae: T1 - T12

vertebrae articulate
with the ribs

Lumbar curvature
(concave)

5 vertebrae: L1 - L5
vertebrae are

weight-bearing and
sturdy

Sacral curvature
(concave)

5 fused vertebrae
form the posterior
wall of the pelvis

Coccyx
4-5 fused vertebrae

1. Identify the vertebrae associated with each of the following features:  (a) Functional role in bearing much of the spinal load: (b) Articulate with the ribs. Vertebral body is heart shaped (highlight this on the diagram):
 (c) Articulates with the skull and lacks a vertebral body: (d) Typically has a small body and foramina (openings) in the transverse processes:

 (e) Forms the posterior wall of the bony pelvis:
2. Suggest a function of the S-shape of the spine:

3. At birth, the spine consists of 33 bones, 9 more than an adult. What happens to these extra bones?

The Bones of the Spine

Intervertebral discs cushion vertebrae and 
absorb shocks

Vertebral foramen through which spinal 
cord passes

The spine supports the skull and shoulder girdle and transmits 
the weight of the upper body to the lower limbs. It also forms a 
protective tube for the spinal cord. The spine is formed from 26 

bones, separated and connected by discs of cartilage called the 
intervertebral discs. Together the vertebrae form an S-shaped 
bend which brings the center of mass to the mid-line of the body.

RA 2

Related activities: The Human SkeletonWeblinks: The Vertebral Column

Anatomy and Physiology
Student Edition
BIOZONE’s Anatomy and Physiology Student Workbook explores 
the essentials of human structure and function through engaging, 
generously illustrated write-on activities.

Homeostasis provides the unifying theme throughout the 
workbook and key interactions between body systems are 
indicated using annotated introductory figures.

Using key examples, students are encouraged to explore 
each body system within the contexts of disease, medicine 
and technology, aging, and exercise. The result is a rounded 
exploration of the functioning human.
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online pr
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Digital Formats

eBook LITE

eBook PLUS

Teacher Support Material 

Presentation Slides (Download)

eBook Teacher’s Edition

Model Answers

Student Support Material
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*     ALL prices exclude sales tax and shipping.  
**   Discount pricing is for purchases of over 20 copies of a single title directly from BIOZONE.

Teacher support materials are for teacher purchase only and will not be sold to students. 
Teacher’s Editions can only be purchased when ordering a class set of 20+ student editions of 
the same title.

Download Price List 
www.theBIOZONE.com/price-list

Ele
c

tive
31



32Find out more:www.the .com /IB

KNOW 

104

© 2012-2014 BIOZONE International

 ISBN: 978-1-927173-93-0 

Photocopying Prohibited

1. Where is the DNA located in eukaryotes?  

2. Why does DNA need to be packaged up to fit inside a cell nucleus?  

3. How do histone proteins help in the coiling of DNA?  

4. What is the difference between an exon and an intron?  

In eukaryotes, 

chromosomes are 

located in the nucleus. 

DNA is made up of 

many building blocks 

called nucleotides 

joined together.

DNA has a double 

helix structure.

Eukaryotic Chromosome Structure
79

Key Idea: Eukaryotic DNA is located in the cell nucleus. A 

DNA molecule is very long. It must be wound up to fit into the 

cell's nucleus. 

Eukaryotes package their DNA as discrete linear 

chromosomes. The number of chromosomes varies from 

species to species. The way the DNA is packaged changes 

during the life cycle of the cell, but classic chromosome 

structures (below) appear during metaphase of mitosis.

In eukaryotes, 

chromosomes are 

formed from the coiling 

of chromatin. 

Chromatids (2)

Chromosome

Gene (protein 

coding region)

Start sequence

Genes on a 

chromosome can only 

be expressed when 

the DNA is unwound.

Exon (coding region)

Intron (noncoding region)

Stop sequence

When DNA is wrapped around 

histone proteins, it forms a 

protein and DNA complex 

called chromatin. 

Nucleosome

The DNA strand wraps around 

packaging proteins called 

histone proteins. When the DNA 

is wrapped up, it takes up less 

space than if it was spread out.

LINK

208
WEB

79

IB Biology
Student Edition
The second edition of BIOZONE’s popular student workbook 
for IB Biology provides the core and AHL content in a single, 
comprehensive volume. The workbook’s structure accommodates 
both integrated and spiral approaches to the course, with core 
material for both SL and HL material clearly identified and easily 
located.

Each chapter is prefaced with clear learning objectives based 
on the Understandings, Skills, and Applications central to the 
IB Diploma Program for Biology. Objectives and content to 
address Theory of Knowledge and International-mindedness are 
integrated throughout.

Download a 

FREE Sample 

packet or 

check out the 

online pr
eview

Student Edition (Print)

Digital Formats

eBook LITE

eBook PLUS

Teacher Support Material 

Classroom Guide (Download)

Presentation Slides (Download)

Digital Teacher’s Edition (Download)

Model Answers

Student Support Material

Weblinks
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eBook LITE: Modular Titles

Cell Biology & Biochemistry
Challenging concepts are presented clearly and in a way that is accessible 
even to those with a limited background in chemistry. Cell Biology & 
Biochemistry covers the structure, function, and study of cells and their 
components and is an ideal support volume for a wide range of courses in 
life sciences.

Microbiology & Biotechnology
This compact but thorough supplement provides objectives and 
activities through which students can explore aspects of microbial 
diversity and modern biotechnology, including genetic engineering, 
cloning, and genome research.

Human Evolution 
A comprehensive treatment of human origins; one of biology’s 
most controversial and rapidly changing topics. With an engaging 
treatment of primate biology, and full up-to-date coverage of both 
human physical and cultural evolution, Human Evolution is the 
perfect supplement for both biology and anthropology students.

Evolution
A fresh approach to teaching evolutionary principles at this level. 
Students are invited to explore and critically evaluate the wealth 
of evidence for our current understanding of evolution through a 
variety of engaging and thought-provoking activities.

Use our eBooks on a 
tablet or computer
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Genes & Inheritance 
A seamless integration of fundamental concepts and new information, 
Genes & Inheritance offers students ample opportunity to both 
consolidate and extend their knowledge in the rapidly developing areas 
of molecular genetics and heredity.

eBooks are available on School Managed Licenses or Personal Licenses.

School Managed Licenses are only sold as class sets (a minimum purchase of 20+ copies of the same title required).

Health & Disease 
The ideal companion for students of the life sciences. Health & Disease 
provides comprehensive coverage of human health, human disease, and 
the role of modern medicine in treating and preventing health disorders.

Skills in Biology 
An essential supplement for all biology students, Skills in Biology provides 
clear guidelines for planning and executing biological investigations in both 
the laboratory and the field. Comprehensive coverage of data handling and 
analysis is also provided.

Ecology 
Explore fundamental concepts in ecology, from the nature of ecosystems 
and the basics of ecosystem structure and function, to the complex 
relationships within and between species and between humans and 
their environment.
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