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Meeting Key Competencies

We want today's biology students to be self-motivated, lifelong learners,
to develop a sound grasp of biological knowledge, to plan and evaluate
their work, and to think critically and independently. In developing CIE
Biology 2, we have utilised the 5Es instructional model as a basis for
developing materials to specifically address the CIE Biology syllabus.
By successfully completing the activities, which make up the bulk of the
student workbook, students can demonstrate competence in skills and
knowledge. BIOZONE's workbooks and associated products provide a
varied and interesting suite of resources which, if used effectively, can
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help your students achieve key competencies in all areas of biology.

BIOZONE encourages the development of an
independent learner profile using the 5 Es model

The Five Es
Engage: = make connections between past and
present learning experiences.
Explore:  become actively involved in the activity.
Explain: communicate the learning experience.

Elaborate: expand on the concepts learned.
Evaluate: assess understanding of the concepts.

ENGAGE:
Highly visual activities

Use activities in class to engage a student when introducing a topic, or to consolidate
student understanding and summarise the material covered by other methods. Using
activities in class provides valuable opportunities for peer-to-peer learning.

ENGAGE:
A connected plan of
study

The check-box format of the contents pages and the chapter introductions provides a
focus for planning achievement.

EXPLORE:
Independent, self
directed study

Activities are self-contained so students are encouraged to be independent learners and
seek the answers to questions posed by the activity. Capable students can work quickly
and independently through the material and can use the time for extension. Less able
students can review or finish activities at home. Most activities are supported by web-
based resources in the form of animations and video clips.

EXPLAIN:
Communicating is the
key to consolidation

All activities first engage the student with a key idea and a visually inviting delivery of
content. Student engagement with this material leads them to the questions in which they
must communicate their understanding of the content. Students are encouraged to use
appropriate biological terms as referenced in the chapter introduction (key terms).

Most introductory activities are supported by activities in which students apply their

Easy assessment

WHAT ABOUT

HOMEWORK?

Etﬁ;gRﬁTE: understanding of ideas to a new situation. These 'follow-on' activities often involve data
gup analysis, and support science practices.
EVALUATE: Encourage self assessment with chapter reviews (these can be graded if desired) or use

specific activities to evaluate a student's skills and understanding or ideas.

Assign activities as homework to review a completed topic, explore a related concept, or
introduce a topic prior to in-class practical work.
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The Contents: A Planning Tool

The contents pages are not merely a list of the activities in the workbook. They serve as a planning tool for the programme
of work to be completed. Students can identify the activities they are to complete and then tick them off when completed.
The teacher can also see at glance how quickly the student is progressing through the assigned material.

Using This W v

! 47 KEY TERMS AND IDEAS: Did You Get it?........ 59
Using the Tab System.........cccovvivniicniiicicicicinnd) Vil
Summary of Practical and Control and coordination
Mathematical Skills of A Level ..o viii Learning Outcomes
L. @] 48 Nervous System Regulation ..
Energy and respiration ®| 49 Neurone Structure.
Learning Outcomes -1 j 0 The Basis of Sensory Reception
-1 1 The Role of ATP In Cells 2 o %1 A Sensory Receptor The teacher can see at a glance
-l 2 ATPandEnergy......... .3 2 Reflexes i i i
-1 3 ATP Production in Cells . .4 % 3 FhelNene Impulse. hOW thIS SFUdent 1S progressmg
! 4 Measuring Respiration Rate . . 5 % 4 The Cholinergic Synapse . through this unit of work. Any
. o pespratony Quotent 2 | 15 integration atSynapses. concerns with progress can be
etermining y Quotien ®! %6 Neuromuscular Junction
-1 7 The Biochemistry of Respiration ®| %7 Skeletal Muscle Structure and Function ........... 7 addressed early‘
-1 8 Chemiosmosis ... 8 The Sliding Filament Theory ...........c......cccoowvo.. 73
-1 9 Anaerobic Pathways .. -l 59 Hormones and the Control of the
-1 10 Investigating Fermentation in Yeas 13 Menstrual Cycle
-1 11 Investigating Aerobic Respiration in Yeast 15 _1 60 Control of Reproduction.
-l 12 Chapter Review. 16 | 61 Plant Responses
-1 13 KEY TERMS AND IDEAS: Did You Get it?......... 17 _| 62 Nastic Responses
0 -1 63 Tropisms and Growth Responses . 79
_ FhclEomiieED _I 64 Auxins, Gibberellins, and ABA . 80
Lsarmng O U110 TIe S P — I 65 Transport and Effects of Auxins . 81
-l 14 Energy in Cell .1 66 The Role of Auxins in Apical Dominance 82
1 15 PhOtOSYNNESIS -...covucvieciieciiiciciciecieicieneienaas _| 67 Gibberellins and Stem Elongation . 83
-1 16 Chloroplasts...... - _| 68 Chapter Review ......... 84
=) 17 (A e Uik A 1 69 KEY TERMS AND IDEAS: Did You Get t? ....... 85
.l 18 Separation of Pigments by Chromatography ..
- 19 Light Dependent Reactions.... Inherited change
-1 20 Light Independent Reactions . Learning Outcomes
- 21 The Fate of Glucose .................. _1 70 Describing Alleles .
-1 22 Factors Affecting Photosynthesis _1 71 The Role of Meiosis
-1 23 Glasshouse Technology............. _1 72 Meiosis
-1 24 Experimental Investigation of Photosynthesis .. 30 _| 73 Modelling Meiosis .
-1 25 Investigating Enzymes in Photosynthesis.......... 31 _1 74 Meiosis and Variation
-1 26 Investigating Photosynthetic Rate . 1 75 The Monohybrid Cros
-l 27 Adaptations for Photosynthesis ... _I 76 Monohybrid Cross Practice
-l 28 Chapter Review 1 77 Problems Involving Monohybrid Inheritance ... 96
-1 29 KEY TERMS AND IDEAS: Did You Get it? ....... 36 -1 78 Codominance of Alleles ....................
Homeostasis 1 79 Codominance in Multiple Allele Systems ..
. -l 80 SexLinked Genes .
Learning Outcom -l 81 Inheritance Patterns ..
-l 30 He Meost i -l 82 Dihybrid Cross
-l 31 Maintaining Hc 1 83 Inheritance of Linked Genes
1 32 Negative Feedback ........cccovunrurriinininrininns _I 84 Recombination and Dihybrid Inheritance ....... 105
-l 33 Feedback Systems Can Interact ... _| 85 Detecting Linkage in Dihybrid Inheritance ...... 107
.l 34 Nervous and Endocrine Interactions.. 43 _I 86 Chi-Squared in Genetics ....... 108
-1 35 Thermoregulation in Humans ....... 44 _I 87 Using Chi-Squared in Genetics . 109
-l 36 The Liver's Role in Protein Metabolism.. 46 .1 88 Problems Involving Dihybrid Inheritance 110
-l 37 The Structure of the Kidney 47 -l 89 Gene Interactions.............cccocoeurrunncns
-1 38 Drawing the Kidney ....... 48 _1 90 Polygenes
-1 39 The Physiology of the Kidney. 1 91 Gene MUtations ...........cocueeuvereeeemeeeenereeeeeens
-1 40 Control of Urine Output . 1 92 The Nature of Mutations
-1 41 Control of Blood Glucose.... _1 93 Beneficial Mutations ......
-1 42 The Liver's Role in Carbohydrate Metabolism .. 53 _1 94 Gene Mutations and Genetic Diseases .
-l 43 CAMP as Second Messenger 1 95 Cystic Fibrosis Mutation.........
-l 44 Urine Analysis 1 96 Gene, Enzymes, and Phenotype
-l 45 He is in Plants 1 97 Gene Induction in Prokaryotes................ 123
-1 46 Chapter Review.. - —

Conﬂ%l and coordination

Activity smarked: - [zjtobedone; [ when completed Learning OUECOMES ..........cceeeeecueeeeaireeeeiiieeaanns 60
°11 48 Nervous System Regulation ...........cccccceevueennee. 61
°11 49 Neurone Structure 62
/11 50 The Basis of Sensory Reception ...................... 63
Students can mark the check .
boxes to indicate the activities 21|51 A Sensory Receptor .........cccccevviiiiiiiciiiiennns 64
they should complete. This > | 52 REfleX8S .ooviueeiiiieieeecee e 65
helps them to quantify the work /i
o be done and plan their work. Z11 53 The Nervg Impulse ............................................ 66
“/1| 54 The Cholinergic Synapse ... 68
/1| 55 Integration at Synapses ...........ccccceevevcueueeennnns 69
Ticking off the activities as they =11 56 Neuromuscular Junction ..........cccccceeeeiiuieeeennen. 70
:;igg’;‘]f"erge‘igs";?;nssr’l‘ée:g2 1| 57 Skeletal Muscle Structure and Function ........... 71
hem 1o ba mors perconally | 58 The Sliding Filament TREOFY ............ooovvvveerree. 73
organised in their work. .1 59 Hormones and the Control of the
Menstrual Cycle ..........cooceeeiiiiiiiiiiieeeiee e, 74
.1 60 Control of Reproduction.... 76
I ~£a Dlant DAannrmAanmAann 777
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Introducing the CIE Biology 2 Content

Each chapter in CIE Biology 2 is prefaced with a one page introduction, providing students with an overview of the chapter
content and organisation. Each of the numbered learning outcomes pertains to a point of key knowledge or a skill, and is
matched to one or more activities. A list of key terms for the chapter is also included. The comprehensive, but accessible, list
of learning outcomes encourages students to approach each topic confidently. Familiarity with the scientific terms used in

each topic is implicit in this.

This identifies the
part of the course
to which this
chapter applies.

Topic 12

Key terms

acetyl coA

aerobic respiration
anaerobic metabolism
ATP

ATP synthase

cellular respiration
chemiosmosis

The list of key terms
can be used to create
a glossary for revision
and encourages
appropriate use of the
correct terms when
answering questions.

_

cristae
decarboxylation
dehydrogenation

electron transport
chain

ethanol
FAD
fermentation
glycolysis
Krebs cycle
lactic acid

link reaction
matrix
mitochondrion

For students: NAD

Key knowledge and ohospharaton
skills are drawn from Z;;Vs;em
the study design.

They are purposefully

Energy and respiration

Activity
number

Mark the check boxes of
the objectives to complete
and tick off when finished.

The activities in the workbook
with the activities pertaining to
these key knowledge outcomes

anabolic
ture.

2 Describl
Explain|

u}

u}

u} #, lipids, and
proteins as respiratory substrates. Describe how respiratory gfliotients (RQ) can
be used to determine the respiratory substrate being utilisgfl. Calculate and

u}

s |
12.2 Respiration

Learning outcomes

Activity
number

[0 7 Identify the four stages offaerobic respiration and their location. 3

Activities that cover
practical skills are
identified.

& Outline glycolysis and gécognise it as the major anaerobic pathway in cells. State
the net yield of ATP agld NADH, from glycolysis.

[0 = Describe the link reglction to include decarboxylation of pyruvate, reduction of 6

NADgInd formatiogl of acetyl coenzyme A.

—_——

substrate level
phosphorylation
Triose phosphate

brief, with enough

information to provide

a framework, but not so

much that students are

overwhelmed.

Introduce the concept
with a grounding activity

n The Role of ATP in Cells

within the cel for

O 10 Outline the Krebs/cycle including reference to the stepwise oxidation of 6
d the i of

reduction of NAD and FAD, and substrate level phosphorylation.

1 Explain oxidgfive phosphorylation in the electron transport chain to include the 6
roles of elegtron carriers in the mitochondial cristae and the role of oxygen ds
the termingl electron acceptor.

12 Describefthe relationship between structure and function of the mitochondrjon 6
using djgrams and electron micrographs.

1 Descrjoe chemiosmotic theory as an explanation for ATP generation in oxdative 7
phosphorylation and photophosphorylation (in photosynthesis).

14 Coffipare aerobic and anaerobic pathways for ATP generation in eukarytes 8
tofinclude alcoholic fermentation in yeast and lactic acid fermentation in

e differences in ATP yield from aerobic respiration and from fermentafior

f @ nvestigate factors affecting fermentation in yeast using a redof indicator. 9 10

15 Explain how rice is adapted to grow in anaerobic conditions with referfnce to its 8
tolerance for ethanol and the presence of aerenchyma tissue.

7 Use a simple respirometer to investigate the effect of temperfture on the 1

respiration rate of germinating seeds or small invertebrates

Follow with an activity
expanding on that concept

u ATP and Energy

feproduco. This energy is provided by collular respiraton
' set of metabolic reactions thal ultimately convert

diision, cal signaling. thermareguiation, cel motiy, and
aciive fransport of subsiances across membranes.

Key Idea: ATP i the uriversal enrgy carer in cels. Energy  catalysed by tho enzyme ATPase. Once ATP has released

u riphosphate (ATP). ATP is considered 10 be a universal is sorod in he coralont bonds botweon phosghalo groups. s energy, It bocomes. ADP (adonosine diphosphate), a
AN organisms requi ) o be able to_perorm the  enoray carrer, ransfering chemical energy witin the coll The melecule ATP (adenosing Uiphosphate) o the uriveral low snergy molesule hat can be recharged, by addng o
metabolicprocesse r them 1o function and for use in melabolic processes such as biosynihsis, ol anergy camar ot the cel oephals

by hydrolysis of the ferminal phosphate. This reacion is  breakdown of respiraory subsiates n calluar espiraton

How does ATP provide energy?

o psphontad mermecats AP,

— . P A
.

"The bonds contain

1. (a) How does ATP supply energy 1o power matabolism?

2 @ respiation:

(6)1n what way s the ADP/ATP system

®

2. What s the immediate source of snergy fo reorming ATP from ADP?.

3. Exlanwny

ergy expendire:

3. Which enzyme catalyses the hydrolysis of ATP?:

4. Explain why highly actve colt

ST

2Aa0A -

Q
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Finding Your Way Around

The content of the CIE Biology 2 is organised into 8 chapters, each one beginning with an introduction and concluding with
a student's self-test of understanding and vocabulary. Inviting, concept-based activities make up the bulk of each chapter,
with each activity focussing on the student developing an understanding of a concept, applying that understanding to
another scenario, and/or developing an essential skill, such as graphing, data analysis, or biological drawing. An important
feature of each activity is the key idea, which encapsulates the main focus of the content provided. Clear annotated
diagrams and photographs are a major part of almost all activities and the student's understanding of the information is
tested through a series of questions and/or data handling and interpretation tasks. The tabs for each activity identify the
nature of the activity, and identify related material and external weblinks, which provide support for the activity.

B ATP and Energy

Key Idea: ATP is the universal energy carrier in cells. Energy | catalysed by the enzyme ATPase. Once ATP has released

is stored in the covalent bonds between phosphate groups.  |Liis_energy, it becomes ADP (adenosine diphosphate), a

--------------------- inautiphasphatolinuthauinivasaalu low energy harged by adding a

energy carrier for the cell. ATP can release its energy quickly  phosphate. The energy to do this is supplied by

by hydrolysis of the terminal phosphate. This reaction is  breakdown of respiratory substrates in cellular respiration.

How docs ATP provide encrgy? Key Idea: ATP is the universal energy carrier in cells. Energy

:Ir;:\za”sees‘\(‘sen:vgydunnghydm\ys\s Water is spiit and The reaction of A + B is endergonic. is stored in the covalent bonds between phosphate groups.
The molecule ATP (adenosine triphosphate) is the universal

G OTTITar pAOSpate Group 168 R
For every mole of ATP hydrolysed 30.7 kJ of energy is released. will not occur spontaneously.

Note that energy is released during the formation of chemical
bonds, not from the breaking of chemical bonds. . .

The key idea provides a focus for each activity. It
T — summarises the focus of the activity and provides a
ATP o relormed uring he Hortibor i QI ofashoeproniated memedato A clear take-home message for the student.

reactions of cellular respiration
i.e. glycolysis, Krebs cycle, and
the electron transport chain).

Mitochondrion

- -0 \ Annotated diagrams, sometimes including photo panels,

APt is moreracive explain the content of the page, providing the information
necessary to complete the activity.
and Piis released.
Note! The phosphate bonds in ATP are often referred to as In many textbooks the reaction series above is simplified and the
high energy bonds. This can be misleading. The bonds contain intermediates are left out:
electrons in a high energy state (making the bonds themselves A+B AB
relatively weak). A small amount of energy is required to break + — —~
the bonds, but when the inte diate \bi d fc H H 1
e (e e Ate ADP 4 Pi Understanding of content is tested through questions,

product s less reactive than the original reactants.

data handling, analysis, prediction, or summary. Students
are often required to apply their understanding to a
/ new scenario or make connections to related content.
Students must interact with the information on the page
in order to complete the activity. It is this interaction
that provides the valuable learning experience and
2. What s the immediate source o energy fr eforming ATP from ADP? reinforcement and explanation of the key idea.

3. Which enzyme catalyses the hydrolysis of ATP?:

. (a) How does ATP supply energy to power

(b) In what way is the ADP/ATP system like a battery?

4. Explain why highly active cells (e.g. sperm cells) have large numbers of

Q) Related content is identified through the tab system. This
(7]3]1]2]

activity also has a weblink assigned to it (see below).

THE ACTIVITY CODING SYSTEM

Main focus of the activity is: LINK LINK LINK WEB
DATA = data handling and interpretation n KNOW
KNOW = content you need to know

PRAC = a paper practical or a practical
focus Links

These blue tabs indicate activities that

REFER = reference - use this for information > e
provide content which is related to or

REVISE = review the material in the section builds on the content on the page.
SKILL = a specific skill to be demonstrated Weblink
. eplinks
TEST = testyour understanding This grey tab indicates a weblink.
EXT = Extension activity Bookmark the weblinks page:

www.biozone.co.uk/weblink/CIE-2-9322

Access the external URL for the activity by
clicking the link next to its number.
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Practical Investigations

The basic techniques and skills required for practical work and mathematical
skills are addressed throughout the workbook. Activities that support practical
investigations are identified in the introduction of the relevant chapters.

m Separation of Pigments by Chromatography

Koy Idea: Photosynihoti pigmonts can b soparatod flom a  speific characterislcs (6. size of charge). In thin layer

.
N Ph otos nth es‘s ‘mixture using chromatography. chromatography, the stationary phase is @ thin layer of
Topic 13 O T s ST i ) s

which separates tha molecules according fo. theit  whichis laced i an appropriate sovent (the mobile phase).

Separation of photosynthetic pigments

e pigments

Detormining R, valuos

Key terms 13.1 Photosynthesis as an energy transfer process Activity Toderty e btnoe n s itwe an
absorption spectrum Learning outcomes N Distance traveled by th spot (x
accessory pigment » . F1= Distance ravelled by he sovent (1)
action spectrum [0 1 Outline the events in the two stages of photosynthesis and their interdependence. 14 15 5 ::‘m R, values can then be compared with A,
ATP [0 2 Identify the sites of the two stages of photosynthesis. 15 7 " i Bholosyntnetic pgments are
ATP synthase [J 3 Explain the role of chlorophyll a and b and accessory pigments in light capture 15 16 17 WSS o Garctno's e =0

: in the grana. Include reference to the photosystems (the protein complexes '8 ot s
Calvin cycle involved in the absorption of light and the transfer of energy and electrons). o Yanhepryie 5 vaie
carotenoid [« Interpret absorption and action spectra for chloroplast pigments.

irati 1. (9 Gt B e or e igmers A onhchomstogay I

Ce""'ér 'ESp'_'a"c" O s [ZZI@pUse chromatography to separate and identify chloroplast pigments. ° plato shown . i
chemiosmosis Investigate differences in chioroplast pigments in different plants. ®
chloroplast [ & Describe the light dependent reactions, including the absorption of light by the 19
- photosystoms, fansior of sxctod sleations betweon carior i e thyiakeid Students can complete the

h membranes, the generation of ATP and NADPH, and the photolysis of water. P
oyclic ’ activity to understand the use
photophosphorylation [ 7 Compare and contrast cyclic and non-cyclic photophosphorylation. 19
glycerate 3-phosphate  [] & Describe the light independent reactions (Calvin cycle), including reference to 20 of ch romatog raphy to separate
(G3P or GP) the role of the enzyme RuBisCo: (1) the carboxylation of ribulose bisphosphate

e (RUBP) to form glycerate 3-phosphate (GP), (2) reduction of GP to triose photosynthetic pigments.

phosphate using NADPH and ATP, (3) the regeneration of RuBP using ATP.

light dependent phase ) ) )

c 01 o Describe the fate of the triose phosphate generated in the Calvin cycle. 21
light independent 2 o Vot s your > S
phase Knowiede of piant protosyminatic pomans and h ormaton on s S
NADP

Non-cyclic
photophosphorylation
photolysis
photosynthesis
photosystem

ribulose bisphosphate
(RuBP)

RuBisCo
stroma

of e pigments tha wil appear on e chvomatooraphy paper and
it v Sarness (m3cating o amount of pemert

© zsmEr m wvow

ation of limiting factors
Learning outcomes

stroma lamellae [0 10 Explain the term limiting factor in relation to photosynthesis. 22

thin layer () + Explain the effects of changes in carbon dioxide concentration, light intensity, 22
thylakoid discs and temperature on the rate of photosynthesis.

triose phosphate [ 12 With reference to limiting factors, explain how controlled environments (e.g.
glasshouses) can be used to increase crop yields.

O s I Use a redox indicator and a suspension of chloroplasts to investigate the
effect of light intensity or light wavelength on the rate of photosynthesis.

O 1« [ZI@pinvestigate the effect of light intensity, CO, concentration, and
temperature on the rate of photosynthesis in whole plants, e.g. Cabomba.

13.3 Adaptations for photosynthesis

Learning outcomes

m Experimental Evidence for Photosynthesis

ey Idea: Hil's experiment using isolated chioroplasts and  Gxygen evolution and 1 rate of photosyrihesis n fsolated
Calvin's ollpop" experimant provided important information  chioropiasts. During the 19508 Melvin Calin led a team

process of photosyninesss. using racloisolopes of carbon o work out the sieps of the
I the 19305 Robert Hil devised a way of measuring ligh independent reactions (ihe Calvi cycle).

Activity
nurnber

Robert Hill's experiment Calvin's lollipop experiment

[J 15 Describe the relationship between structure and function of the chloroplast
h Th s DCPI 2 enissond cprnc st

using diagrams and electron micrographs e
ey
27 i G, v, ittt [ +— il

16 Explain how the anatomy and physiology of the leaves of C, plants are adapted
for high photosynthetic rates at high temperatures. Include reference to the
spatial separation of initial carbon fixation from the light dependent stage and
the high optimum temperatures of the enzymes involved

B Investigating Enzymes in Photosynthesis

_>i Key Idea: Replacing NADP* with DCPIP as the electron  reaction. By suhshlulmg the dye DCPIP, which fades from
Background Results

Students can use raw data ER N N

to study the effect of light on CR R A B AT

enzyme activity. E T ENED

-

Investigating Photosynthetic Rate e o ey R I N I I

simple means of measuring the rate of photosynthesis. ox en or the change mbmussweum Measuring the Lt o of Tubes 1 3 09 40 - 03 48
gt Rt A kbl ol ke e Mmoo N R B B

The aim

o vestigao o afoctfIght nonsty n horato of

photosymihesi i an aquac ani, Cabomba squatca.

The method

> 05-1.0 rams of Gabombastem were weighed n a balance.
Th s was cut and iveriod 1o anaure e fow of
orygen bues

TR moasured at the beginning and and of the axpariment only.

1. Wiite a brie hypotesis for tis experiment:

> Thestomuss pacd it bt i s
conanng02mrL sodu trogecarbort (6 gy
v ™ oo v o sty 20
it wes vatod vt Cabambe s ot e
i Sk ychogencarons sl s erd on
o9 10 cotect any gas

sor v pced s darcos 20,259 35 0

2 the chango in
absorbance over tme of each of he - tubes tostad,

3. Why did the samples in Calvin's |
3. (a) What was the purpose of tube 47

iy
e wi s et o o et O b v
o xpasea o e g serce (50

' Betoo ecoring data, tho Cabombastom was et o
ccinaslo Ve g el s Bt ve
o, il wre

inies o o choane

(6) What was the purpose of tube 57

o E1DE

oottt ot

The results
Lt onsty | Sublos couned Bublspa 4 3 the investigation?

s o

7 son o 5. Whydd tubos 4 and 5 vary?

% w0em 0

S B

% @oom W °

50 @B em) B

190 E0em), > © o bozone e o e

o m m Prac

(Complete the tabe by calcuiating he rae of oxygen producton (bubbies of oxygen gas per minute)

3 A

#1 Students can use data
—| provided to evaluate the effect |-
.y oflight on photosynthetic rate.

the

5. What couid be a more accurate way of measuring g

nmmﬁ s
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Making Use of Weblinks

n The tab system at the base of each activity identifies if there is a

- WT‘he R‘h"e‘OfATMP f” Se"fh S weblink available to support the activity's content. The weblinks are
ggyp "gy"‘m’:?gy“ distinct from the general Biolinks area of BIOZONE's website. They
o T e s B b e, Sl ol Sl s, i, are coded with the activity number and are only accessible through a
Adenosine UGS (TF) oo e specific url (below), so bookmark the address at the beginning of your

teaching year and always have them on hand. The weblinks comprise
short video clips or animations aimed specifically at the activity
content. These are external sites from a wide range of reputable
sources and are invaluable as support to explain content or view an
animation of a process such as diffusion or active transport. It's easy
and we've done the hard work for you. Just click and view.

ANATOMY )
AP YsioLoy e SR Funcion

Region of lower concentration

Active Transport
With active transport a molecule or ion
combines with a carrier molecule. This
combination alters the shape of the carrier
molecule. Using ATP (Adenosine Tri-
phosphate) energy, the carrier transports the
molecule from an area of lower concentration
to an area of higher concentration. Up to 40
percent of a cell's ATP may be used for this
type of transport across the cell membrane.

a e
Protein carrier molecule

° (
Ld
Region of higher concentration

2. (a) Describe the general role of mitochondia in cell respiration:

(b) Explain the importance of inthe

3. Explain why thermoregulation is associated with energy expenditure:

[2) @ next
vAsGase 5 1o 3 REEect+= Yoo Y concenaion Jencocyioss Y exoovioss L racent Y wansoor

12517

Weblinks exist for most of the activities in the
workbook, from cells to evolution.

www.biozone.co.uk/weblink/CIE-2-9322

This WEBLINKS page provides links to external web sites with supporting information for the activities. AlImost
exclusively, they are narrowly focussed animations and video clips relevant to the activity on which they are cited.
They offer great support to aid student understanding of basic concepts, especially for visual learners.

© 0 0 /@newzeatana

m =

- C' [ www.biozone.co.nz/weblinks

€)B1020NE e — €S
o e () (D

Home  AboutUs Products Store News Biolinks FAQ ContactUs

BIOZONE CIE BIOLOGY 2 WEBLINKS

Some of the activities in your BIOZONE workbook have references to specific websites, listed below under the
o relevant chapters. These websites (blue links) provi ial, generally either ani video clips, to

! help you visualize and h ial presented on activity page.

Chapter 1
Energy and respiration

CEBOLOGY 2

] L
Chapter in the
workbook Hyperlink to the
Chaoter 2 — external website page.
Photosynthesis Photosynthess
Activity in the e —
workbook

Bookmark weblinks by typing in the address: it is not accessible directly from BIOZONE's website
Corrections and clarifications to current editions are always posted on the weblinks page
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Engage, Explore, Explain, Elaborate, and Evaluate

In developing CIE Biology 2, we have focussed on the key knowledge and skills requirements identified in the CIE
Biology syllabus. The activities in CIE Biology 2 have been specifically written to address this content. Our focus is
student engagement through the use of a concept-based, highly visual design and opportunity to demonstrate skills and
understanding.

The introduction to each chapter provides
The Role of ATP in Cells

opc12  Energy and respirafion a summary gf the Iearnlng outcomes
and appropriate practicals, presented as
a series of short student learning aims. s pvospe e ——
PoEE L The students achieve understanding

of each statement by completing its
corresponding activity.

Activities are written and presented so
that students progressively extend and
deepen their understanding, using what
they have learned in earlier activities to
complete later related activities and to
solve new problems.

12.1 Energy
Learning outcomes
[0 1 Explain why organisms require energy, as illustrated by examples, e.g. anabolic @ )
reactions, active transport, movement, and regulation of body temperature. . ﬁ ﬂ 9
[0 2 Describe how ATP's structure enables it to act as the universal energy currency. 2
Explain ATP generation by substrate-linked phosphorylation.
[0 s Outline the roles of the coenzymes NAD, FAD, and coenzyme A in respiration. 6
[0 4 Explain how the synthesis of ATP is associated with electron transport in the 6719
of mi ia and
\E 5 Describe and explain the relative energy values of carbohydrates, lipids, and 4

proteins as respiratory substrates. Describe how respiratory quotients (RQ) can
be used to determine the respiratory substrate being utilised. Calculate and
interpret RQ values for organisms in different conditions.

O s EZ¥I@pUse simple respirometers to determine the RQ of living organisms. 5

The KEY IDEA provides a focus for
each activity. The key ideas through a
chapter provide a concise summary
of the chapter content.

E Homeostasis

ponen

How homeostasis is maintained

Maintaining Homeostasis

Mintaiing e supply Key Idea: The body's organ systems work together to organ system
4/—\ maintain homeostasis. of the whole
Homeostasis relies on monitoring all the information received  systems are

Students become actively involved
in the learning activity by interacting
with the material, answering the
Elaborate | question and completing the set
tasks. Many activities are suitable
as assessment tasks.

know BRIV IR

Engage, explain, elaborate, and evaluate: Activities are nested. An
introductory activity introduces and builds understanding of a specific core
idea, and a subsequent activity involves applying that understanding to a new
situation, e.g. analysing data, finding a solution, or interpreting new information.
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prosprorision

2. How doss ATP ger jenoraton via the eleciron ransport chain?

Know
m Energy in Cells

Engage the student with
what is familiar to them

1. (a) What are he raw materiis fo photosynthesis?

b) What are the raw mataris o raspration?

for reforming ATP from ADP?

2
s for plans?
s

©

This activity begins by engaging the
student with something familiar (glucose
is used in respiration) and introduces the
concept of photosynthesis.

Groups of activities build knowledge and
understanding by giving students the
chance to learn and apply their knowledge
in a series of linked activities.

Engage: visualise the concept of a gene
pool
Explore: relate changes in

allele frequencies to
microevolutionary processes

Elaborate: calculate allele frequencies
from provided data

apply understanding of the
Hardy-Weinberg principle to the
analysis of allele frequencies in
a real population

Evaluate:

© 2016 BIOZONE International

The Biochemistry of Respiration

Elecron ransport hain

) Osygen:

©) Hycrogen:

a

y 4
cwow 16) 19 20 ©

Students then explore the chloroplast
and the sites of the light dependent and
independent reactions.

oy 1

Gene Pools and E

M Hardy-Weinber|

3 Whyda

4. (a) What was the purpose 0 p

(1) Why did ATP syntnesis

- EAENEA

4[J Chloroplasts

BeR Explore: SEMs are used
to identify structures.

© Ba -

Students apply their
understanding to the identification
of structures in the chloroplast.

M Analysis of a Squirrel Gene Pool

Elaborate and
evaluate

s of h 1 above 10 it e rph. Ths




LINKS - Making Connections

The LINK tabs help students to connect ideas between different topics in the CIE Biology syllabus. Connections may

be made to activities that build on or develop an idea, utilise the same core principles in another biological context, or
examine the evidence for a biological process. The connections help students to appreciate that the same core principles
underlie many biological phenomena and there is evidence to support them. Understanding these core principles brings
understanding to a wide range of contexts and situations, even if they are unfamiliar.

EXAMPLE @

Gene Mutations
Understand what causes
mutations, different types
of mutation, and examples
of harmful and beneficial

a Gene Mutations E The Nature of Mutation
4.

mutations.
/.
/ i
/ 7
/
xnow 919293 4 93] 9192 &0 @EIEIW
M Mechanism of Natural Selection UL Types of Natural Selection m Directional Selection in Darwin's Finches EXAM P LE 9
x ) e 4 &

Natural selection

Explore the mechanism

of natural section and
understand the characteristics
of the three main types. An
analysis of real population
data involving directional
section follows.

117]11310

/
7
xwow 11@'19

Measuring Distribution and Abundance M Quadrat Sampling E Sampling a Rocky Shore Community EXAM P LE e

g o
“““““ . Sampling

s ] ‘ Understand the features
of different types of
sampling, and examine
the use quadrat sampling
in more depth. Apply this
understanding in a sampling
simulation of rocky shore
populations.

R e

14 (1511 54]157] ’ @1 B2
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Differential Instruction with BIOZONE

Achieving effective differential i
ential instruction in cl i ;
backgrounds in the subj r classes is a teaching chall
ect, a , enge. Student . i
can make teaching a mjixed agitljitdlff?rem language skills. Used effectively, BIOZONES'sn\?/Lurﬁ)”y have mixed abilities, varying
y class casior Here, ws offer thiee approaches or diferentalinstructon, ¢
instruction.

44

~
N
Y -
y
-

MAKING A START

Regardle - o ,

intr%ductizi ct); vmlacr;aaﬁtlglty you might be attempting in class, a 5-10 mi

For collaborative wor kS theyt:ehai r:gacher is useful orientation for all studlcr;r?tts(,e
. ) r can then divi ; L

groups, each with a balance of able and less ablédsetutgeengslass into appropriate

o

.utm“l\ HnNg ! /

0 Efficient Differential Instruction

Use -to- i

wherg?:é }:vgleefr Iearnlng for more challenging activities

il studentsotocgg\?vm is more difficult and the questions
ons i

o hasig an answar. everal areas of their knowledge

Stronger peers can assi

C | assist weaker students and

:)Oer;efltrgrom verbalising their thoughts and presgg}ir:lg rtc;g:ﬁ

o2 rr?ilialip'teErﬂ; s(%lo(:ﬁnts'caFf ask their peers to explain
. : scientific and English i

kﬁ;ﬁg}; gg::p/%i;rtf% Plfpesl;v practicals %e.g.) I\?Iggeltlir;;z

| x . ocky Shore Com j

ideal vehicle for this kind of peer—to-peer%i,zz}i/r{gare another

yk¥ Modelling Meiosis

Key Idea: We can simulate crossing over, gamete production,
and the inheritance of alleles during meiosis using ice-block
child produced at the completion OT™Q

sticks to represent chromosomes.
This practical activity simulates the production of gametes this activity will help you to visualise and
It will take 25-45 minutes.

(sperm and eggs) by meiosis and shows you how crossing .
T

Background ngue roller \ ( Qo .
Each of your somatic cells contain 46 Chromosomes, You received 23 9
chromosomes from your mother (maternal chromosomes), and 23
chromosomes from your father (paternal chromosomes). Therefore, \
you have 23 homologous (same) pairs. For simplicity. the number of % \
L romosomes studied in this exercise has been reduced to four (two
homologous pairs). To study the effect of crossing over on genetic

ok at the nheritance of two of your own taits: the L]

cessive: L ‘ o
&

‘tvvrnem a
the
ick; meta,
A nu/maf: Plate (a5

€ach pojg, VS in
Pole. Metaphage ). Simay
- Simulate

over increases genetic Vara
studying how two of your owrm™a

variability, you will
ability to tongue roll and handedness.

Chromosome #  Phenotype Genotype N
10 Tongue roller ™t ( on

10 Non-tongue roller
2 Right handed AR, Rr \ .

2 Left handed "
In Modelli ng Meiosis, Record your phenatype and genotype for each tai n e 12ble (right)
students ¢ ResTEe I you have a dominant it you wil not know it you are T
an CO| |ab0rate heterozygous or homozygous for that trait, 0 you can choose either
genotype for this activiy. ( Ly
riner up with a classmate. 2 g
2

in pair i
pairs to determine BEFOREYOU STARTTHE SIMULATION: Pa
sation) at the end of the

Your gametes will combine with theirs (fertil
the female, and who will

the ;
outcome of a matin g aciivity to produce a child. Decide who vl be
4 to awork with this person again at step 6-

be the male. You will nee

Your T
genatype
between two individuals s .
i i . 1. Collect four ice-blocks sticks. These represent four chromosomes aternal aternal
with dlffe rent traits. Colour two sticks blue or mark them with & P. These are the chromosome chromosome
rngl Chromosomes. The plain sticks are the maternal
g omes, Write your il on each of the four sicks. Label
vour (8 | 5|
2

This tests and creates O oh shromosome with their chromosome nUMber (right). ' m
iniials ®
pair

kous step, each INtermediate o, wi
I

hase ||
< I, metq
edi Phase
kﬂ fate cell iy ha\,el I anaphase |,
L Produced tyq e ©l0Phase
'aploiq -
. gam
E N etes

il contaj
©Ontain a mixqy
e

Chfomosome

Label four sticky dots with the alleles for each of your phenotypic

understandi ;
din g by puttl ng et stick t oo the appropriate chromosome. For example,
Homologous Homologous
:

ifyou are heterozygous for tongue roling, the sticky dots with have o

th wmber '
eory i i al
y nto praCtICe the alleles T and t, and they will be placed on chromosome 10. If o 0
be r and r and be placed on

you are left handed, the alleles will
chromosome 2 (right)-

Randomly drop the chromosomes onto a table simulate prophase | by lining the duplicated chromosome
collin either the testes or ovaries. Duplicate your chromosomes (to pairvith their hormologous pair (below) For each chromosome
<imulate DNA replication) by adding four more identical ice-block hamber, you will have four sticks touching side-by-side (A). At
“ticks to the table (below). This represents interphase. this stage crossing over occurs. Simulate this by swapping
sticky dots from adjoining homologs (B)-

: 0t I
“ »
: ot LRR

|

| “
\‘E QA & / \
00 BCG \ |
P /
Lr \ /
Select o,
L5/|.8{ 8 ful gamu,-SM and
te
: B

®)
‘Q° 2015 Biozon eMationyy
ISBN: 578.1.9730 322
@ BN 2730.

- Ph
. 110<0BYing Prohipireg

. This represents a 3.

N

Mate
/ chtemal
Omosome

Encourage students to
consolidate ad extend their
knowledge by visiting the
weblinks for the activity.

.\‘E

/
\

%/ap © 2015 BIOZONE Intemationdl
3 15BN; 978-1-927309-32:2
Photocopying Prohibited
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e Interactive revision of tasks in class

* Use the workbook PDFs with HIDE/SHOW answers on
. the Teacher's Digital Edition to review activities in class
using a data projector or interactive whiteboard.

2 N
and
Key Idea: ATP is the universal enavEnergy

is Stored in e oy carrior
The moleann Ag‘;v?l::;"rg:as between phospha forerdY catalysod by tne o
enery e ine triphosphate) | its energy,
'Vsis of the terminal phosphate. Thia eruickly
. This reaction

AT has rolease

S ¢ Students benefit from the feedback in class, where
questions can be addressed, and teachers benefit by

having students self-mark their work and receive helpful
feedback on their responses.

‘ad
conn

e This approach is particularly suited to activities with

er e questions requiring a discussion, as students will be
able to clarify some aspects of their responses. Stronger
students can benefit by contributing to the explanatory
feedback and class discussion.

phate ——

Inorganic phos

CIEBIOLOGY 2

Adevelvear2

TEACHER'S

o pover e —— DIGITAL

EDITION
\\_/ Students A and B will work through Student C is capable.
simpler questions themselves but She completes all of this
may require assistance with the more activity including the more
challenging questions in this activity. challenging questions.

inter
Y, but imount of
the. o

e ot is less 162 ive th
[

onerd)
oo ATP S0P

Ho

1@

e Gaining Confidence

¢ The questions in BIOZONE's workbook activities have
generally been written in a direct questioning style,
e.g. "What are the differences between A and B", or
"Why are A and B different?". This makes it easier for
the students to understand what is required to answer
the question.

¢ Questions are also arranged so that simpler questions
(describe, what, identify, name) are generally asked
first, followed by questions demanding an explanation
(explain, how, why, account for). This allows students
to gain confidence from answering the simpler
questions first before attempting the questions that
require more comprehensive answers.

¢ This arrangement also allows teachers to direct
students appropriately so that some may attempt only
the simpler questions themselves and work with peers
to attempt the more challenging questions.

Student D (above) is capable and completes the set work
quickly. She can assist her peers and demonstrate her
understanding in the relevant section of the review sheets.

& Chapter Review

unct 36 planis out of 400 were dwarl
(3 out of 400 = 8%)

(p+a)? = p2+2pg+0% =1

| | 3

Some students may
need help to complete
the calculations

the herd the gene: @ -

) Dotormine tho rumbor o heto

7% of paytscan st e chemcal phryicaamss
(PTC) (h domiant phenotypel, il 30% are nonastrs.

Anawers (o) Determine e froquency of the dominant gene inthis case: Hearozygous: 2=

= e
(0 Homorygous e phchpe) 3% prvidd i
o) T comant il ). e
N I PR i
(€ Homorygous astrs (59 s a opul SE— @ - - :
@ s : e b -
Oat: Therauancy of o dinot phencys (7% astr)
Snd eceses phanas (. o e o o pop o

6% of a largo population ox
riolld by o alices (one i

this vt

7 The frequency of the 10% in a populaton.
1o (10% albino alole).

people that you would expect t be albnc:

%4 e

REVISE

4
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Choosing Activities for Home Study

y .
IVIa 1y O tl e WO kbOOk aCl teS are dea IO ||O| IeWOIk or as venicles 1or a QUICk S IIOplIC assessme |t I {e ew aCtI ItIeS

found within
the chapt
Generally, h pter, although stron
, ho - er st
y, homework activities should r(?vise ggrigtlztm?t’ not need to refer back to s
ed topics or provi ource materi
ide a basic ent rial to complete th
ry-level introducti e set work
ion.

wo

n P uce
3 Each paren\ car and

n roduces white- 7 e genotyPe
a0 P jo. Deter™ \ \?N For crosses

N\onoh\/br'\d Crosses

ies the inheritanc -~ meioSS T osses pelow-
. ohybrid cross S o occur ! S 2 Loy each parent
ot ‘deavor‘\\e g:neiyhe 9 gepring of 1% & = LIREE Ve and
pattern © e possivie
pred\_c\ab\sv{g\ \?;u will examin® siX WPT*U‘:(.\ :‘:ﬁﬁapp\gs. A 1 42 C h
in this 20T % eles 9O ning c0at OO Tond s (ecessive a pter Revi
fora pa\r‘ el ® uoes black haif Summari eview
minant arise wh
head| at you kno y
“gouswh\\a Hnmnlygous plack diagr::gz Z?G sub'headingsa;?;‘j: this s
mo i i
L parer your (hougm;“ Iad maps, or write s
refer back to tt se the images § )
o e nodcion o Tropisms and Growth Responses

h responses 0 growth response- Tropisms are identified according o the
be positive (towards & stimulus) Of stimulus involved, €.9- photo- (light), 980~ (gravity), hydro-

(water), and are identified as positive (towards the stimulus)
es to external stimuli, in -~ OF negative (away from the slimulus).Tropisms act to position
ines the direction of the the plantin the most favourable available environment.

Gene pools

HINT: How de Key |dea: Tropisms are directional growt
+he Hardy *WZ’SZM pooks change oxternal stimuli. They may

th wnberg princi
S iy ot
on

negative (away from a stimulus).
Tropisms are plant growth respons
which the stimulus direction determ!

plant growth responses are adaptiv

A positive growth respons position the plant in @ = ftable growing environment
ss 1t 100% Bb stimulus. Example: Pollen tubes grow . within the limits of the position in which it germinated-
oo o frequency: A== otisprin¢ “owards a chemical, possibly calcium ions, The responses to stimull ~einforce the appropriate
(@ e ) W 1 oased by the ovuie of the floWer: / growth behaviour, &:9- roots grow towards gravity and
() PhenotP® frequen®: away from the light-
Heterozygou® plack

Stems and coleoptles (the sheath

<urrounding the young 4rass shoot), grow ~{
away from the direction of the Earth's "
gravuauonal pull. \

HeterozygoU® plack

[
Growth response to water
influenced primavrity bY gravity but wil 2150
grow towards water.

N Root mass in a hydroponicall’

atural selection (d) - o arown plant
Growth r 1o light, particularly

directional light. Coleoples: young

HINT:
cross 3* oy o T Define natural selecty
(@) GenoP° frequen®y’ amples of types of nat \on and lnclude Sioms, and some leaves shov & positive
o) PhenctyPe frequency: vl selection, response-
Hemax‘lgous white Heterozy'
e . o S
oots ~sitvely to the Eardh's ]
gravitational pull, and Ve downward

2 ftor emerging through the seed coat:

@ e Gl
Growth responses 1© touch or pressure-
Sendrils (modified leaves) have & positive
“aling response stimutated &Y touch.

1. Identify each of the plant tropisms described in (a)-(f) above. State whether the response is positive of negative-

2. Describe the adaptive value of the following tropisms:

(a) Positive geotropism in roots:

(1) Posiive phototropis™ in coleoptiles:

orphogenesis in weak stemmed plants:
d) Positive chemotropism in pollen grains:

(«

Explain the adaptive value of tropis

ot
© 20158\010"2 \nternat
27309327 .
- (c) Positive thigmorm

orotoconyind Droniited

S |
3.

REVISE

LINK WEB

o 2015 BIOZONE Internatons! LINK
15BN 978-1-927309-322
Photocopying Prohibited KNOW

Tailor your programme so that

simpler activities Revi -
are most of view activities
as homew - often set . can be used
for less ab?gl;ﬁjxgéﬁ;ze;h especially :3:2'53"95’3; bffc(;re synoptic toots. The Most students will have ac
0 may be students direction in- internet. If th  access to the
in the ey are having troub
le

easily discoura i
ged. mportant areas of . und .
that section of work. a pr?)i:sgeslgd:anng a subject or visualising
s cour . .
the assigned webﬁgisthem to visit
are provided. where these

©
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" Focus on Literacy

Within all areas of science, scientific literacy is an important area of focus. With it, communication in the topic is more
effective, more concise, and less cumbersome. BIOZONE's literacy and comprehension activities provide a vehicle for
increasing the student's familiarity with the use of scientific terms in various contexts. Beginning with the list of KEY TERMS
in the introduction to each chapter, students can create their own glossary of commonly used terms. They can learn to use
these key terms appropriately by encountering them in context within the activities, and reinforce their understanding of the
term by completing the literacy activities throughout the workbook. These take several forms:

Mix and match activities ask
students to match each key term

to its best definition. Finding the
correct definition increases retention
of the terms and their meanings.

Literacy activities use a range of
question types to test vocabulary

@ KEY TERMS AND IDEAS: Did You Get?

1. Match each term to its definition, as identified by its preceding letter code.

through differential survival and reproduction.

allopatric speciation A The process by which heritable traits become more or less common in a population

ency B An i event in which a significant proportion of the alleles in a population

\ are lost.
founder effect € The sum total of all genes of all breeding individuals in a population at any

one time.

gene flow D The process by which particular phenotypes are favoured through human

intervention.
gene pool

m

and understanding of basic KEY TERMS AND IDEAS: Did You Get It?

principles. Questions include
analysis or completion of flow
charts, drawings or photographs,
mix and match definitions, cloze
questions and other vocab
builders, and multiple choice.

Crosswords provide a

1. Complete the schematic diagram of photosynthesis below:

Raw ‘ (0) ‘
material

Solar
energy

&~ | 4

Process Main product

) (o

By-product | (d)

2. (a) Write the process of photosynthesis as:

A word equation:

non-threatening way to

A chemical equation:

improve vocabulary.

(b) Where does

occur?

3. Test your vocabulary by matching each term to its correct definition, as identified by its preceding letter code.

KEY TERMS AND IDEAS: Did You Get?

1. Complete the crossyfgrd below:
A v

TR Across
4. A self propagating nerve impulse is called an action

6. Extension of the nerve cell body specialised to receive
stimuli.

8. A specialised cell that detects stimuli and responds by
producing a nerve impulse.

9. Long extension of the nerve cell which transits the nerve
impulse to another cell.

10. A cell specialised to transmit electrical impulses.

11. An organ system comprising a network of specialised
cells or neurones, which coordinates responses and
transmits signals between different parts of the body.

Down
| 1. Atemporary change in membrane potential caused by
influx of sodium ions.

The gap between neighbouring neurones or between a
neurone and an effector.

These synapses release acetylcholine.

This lipid-rich substance surrounds and insulates the
axons of nerves in the peripheral nervous system.
Motor nerves carry impulses from the central nervous
system to these.

n~

ow

~

2. (a) Whatis the name given to a plant growth response to directional light?

(b) What is the name given to a plant growth response to gravity?

(¢) What is the name given to a plant response that is independent of stimulus direction?

(d) What plant hormone is principally ible for the ic effect?

3. (a) What responses are being shown by the orchid in the photo
(right):

(b) What is the stimulus involved?

4. (a) Putthese in order from largest to smallest: myofribril, muscle tissue, myofilaments, muscle fibre, fascicles.

(b) Identify the structure shown below:

——
———

() On the diagram above label the following: thin filament, thick filament, H zone.

5. Name the hormones involved regulating the menstrual cycle and ovulation:

6. What are the hormones used in combined oral pill:

4 © 2015 BIOZONE International
1SBN:978-1-927309-32.2
Photocopying Prohibited TEST

The biochemical process that uses light energy to convert carbon dioxide and water
into glucose molecules and oxygen.

A 5-carbon molecule which acts as the primary CO, acceptor in photosynthesis.

lembrane-bound compartments in chioroplasts. They are the site of the light
endent reactions of photosynthesis.

he phase in photosynthesis where chemical energy is used for the synthesis of
Also called the light

he liquid interior of the chioroplast where the light independent phase takes place.
he phase in photosynthesis when light energy is converted to chemical energy.

he term to describe the light absorption of a pigment vs the wavelength of light.

lant pigments that absorb wavelengths of light that chiorophyll a does not absorb.
profile of the effectiveness of different wavelengths of light in fuelling photosynthesis.

he green, membrane-bound pigment involved in the light dependent reactions of
hotosynthesis.

he stacks of thylakoids within the chloroplasts of plants.

hloroplast on the diagram below: granum, stroma, thylakoid disc, stroma lamellae

4 © 2015 BIOZONE Interational
. 1SBN: 978-1-927309-32-2
Photocopying Prohibited

A type of intersexual selection. Typically the female selects the male she will mate

y physical separation of the

migration.

a very small number
cy of population allele

five to other alleles of

random sampiing. The.

Iromosome sets. Rare in

eir effects:

f butterflies are white. Calculate:

o of Frequency
individuals
490 0.49
420 042
%0 0.00
TEST

o
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(AL
CIEBIOLOGY 2

Adevelvear2
TEACHER'S

DIGITAL

ATP and Energy

The Teacher's Digital Edition

The Teacher's Digital Edition is aimed primarily
at extending the pedagogical tools at a teacher's
disposal. Many of the features of this resource
have been developed in response to requests

from teachers themselves.

Access the Weblinks
= directly from this link for
a range of animations

Digital copy of the Model B
Answers (non-printable). CIERBOLOGY 2 = - - —
Suggested answers are e P The el Answersbooket “ ) P Mty e d vid lips t
ided 1l it Cambridge International Examination hactivtes i theworkbook. i simatonsorshortvdeo. and viaeo clips o
provided to all activities. Wocde Anawers e s provied it "
N A-Level Year 2 as'showhide'in the POF of the evance tothe acthty. support the activities.
Some include explanatory bk
detail. Teachers Digital EAion am | S
P Show and hide answers on- x(;em‘mm‘mc
iR e L Ciomroom Guide  Posnionieda | _| ]{\ BOI:US Sl?gp'le
oo iy rom t [
A digital (PDF) version Sty 2 A oot hprovies Hih ity oo Pmerin om the Ce olology
£ the workbook Sy, T vty and Biochemistry
of the workbook (non- -l e . Presentation Media.
printable). Use the 3Gt
interactive buttons to HIDE =
or SHOW the answers. CITZmME  Spreadsheets
= E:f%&:mw Link to Excel®
rshogaeeiie ot __| spreadsheets for
[ taa— S .
— all act_lVltles with a _
graphing or data analysis

component.

This Classroom Guide is

provided as a printable PDF. |~

Mitochony
2 (sing. mi
or 7. mitoy
They 18 [0UId i ey n370) aro
¥ o i diamatey gy YO el
mp;

Use the interactive buttons to
reveal the answers as you work ion

through the activity on-screen.
links gt
lease!

n
r:)‘asses electrons 10
ATP gsnera‘led ince
phosphory\aﬁon W
electrons 10 the s
{ransport chain At —
1o malecular OXY¢

05.9p
-0 4, ang gy,
OMPNiS0n 10 the, ;lat: :’:;ke fong in

Cristae

Matriy

3 i llular respigHor. T e
jdea: During cell e o
‘i‘::ans(erred to ATP in & SE) of yuuc o y|e\dm?
and other organic fuels

Jer mofecuies releases

The oxidation of giuct
roteins) o SIMPET T Krebs o

such as fals Glycolysis N
( synthesis. ; i\w" transport chain. W o
e ele \ysis nets two A : d to ATF
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Using BIOZONE's Website

BIOZONE's web site should be the first stop for biologists. As well as providing all our product information (including
shipping dates) and updates, www.biozone.co.uk provides quick access to the latest RSS newsfeeds and podcasts from
around the world. You can also quickly link to the websites of publishers of references cited in the workbooks. Perhaps of
greatest value to students and teachers is the BIOLINKS area of BIOZONE's website. The BIOLINKS pages are distinct
from WebLinks (which are specific to each workbook edition) and provide a database of well organised hyperlinks pertaining
to topics of interest in biology and environmental science. The database is updated regularly, so that outdated, not
operational, or no longer relevant sites are removed and new sites are added as they appear.

® O ® Msiolinks - Biozone X

€« C' A | [1 www.biozone.co.uk/biolinks/

ii: Apps [ OCR A Level Scienc 71 sclence public dom

[9 Medical data sets [7] Scipad newsletter

) BIOZONE

Home = AboutUs Products = Store  News

me > Biolinks

BIOLINKS BIOLINKS
Anatomy and Physiology
Animal Behaviour
Animal Biology
Biochemistry
Biodiversity
Biotechnology

Cell Biology
Conservation

Ecology

Earth Science

Evolution

Genetics

Health & Disease

Human Evolution
Human Impact

/= Past UK exam papers @

Biolinks

Boost your learning session with over
1000 Biolinks to selected topics!

BIOZONE is not responsible for the content of external internet sites. Please note that listing any

71 Public domain imag % CIE 2016 exam paper

[ national cancer im=

on  United Kingdor

FAQ Contact Us

Additional Resources

other cempany’s products on this website does not, in any way, denete BIOZONE's endorsement

Microbiology of them.
Plant Biology

, Resource Management &
Agriculture

» Space Biology

» Student Projects
+ Biology Glossaries
» Examination Boards

f\

Anatomy &
Physiology

Click on each topic to see a list
of all related biology links. Each
topic has relevant subtopics to
make searching easier and each
link has a brief description.

Click on the link to access the
named site. The brief description
tells you how the site may be of
interest, as well as any country
specific bias, if this is relevant.

» Biology Glossaries

» Examination Boards

Stay in the loop

Subscribe to our E-newsletter for
information on new releases, special
offers and Science Scoops!

Biochemistry

=

©ororox . « Student Review Series
CELL BIOLOGY for iPad and iPod

8 BIOCHEMBIR « Student Workbook
« Presentation Media

RSS Newsfeeds
From NewScientist .com

BIOZONE s not responsible for the content of external Internet sites. Please note that listing any
other company's products on this website does not, In any way, denote BIOZONE's endorsement

of them.
General Sites for Cell Biology

BBC News: Cell discovery clues to body clock and beating jet lag
New discoveries into how the body cleck works could provide clues to help combat jet lag, research
suggests.

Kimball's Biclogy Pages
Ac biology site created
Harvard College where he taught immunclogy.

by John W, Kimball,a retired graduate of

Molecular Biology Web Book
A free web book, covering such topics as Cells and viruses, protein structure, DNA and Cell division.

NIH sty&‘no\:qy to study cellular and molecular biology
u: 0g! Study Cellular an gy ped with the the National Center
v Research Resources (NCRR)—is a creative, inquiry-based instruction program designed to
and stimuiate in medical topics.

DNA Replication and Mutation

* DNA Replication by John Kyrk
* Karyotype Activities Genetic Sclence Learning Center
* DNARepair Nature

From B B C NEWS

From

For a full list of podcasts

Stay in the Loop

Signup to our newsletter and receive
exclusive discounts, full preduct

previews, free samples and new
productreleases.

Connect and Share

Like us on Facebook
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