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Teacher’s Introduction

Thank you for choosing this A Level Independent Learning resource for Biology. This resource covers —and is
cross-referenced to — the Biology OCR A specification for the second year A Level syllabus.

| know how difficult it is to set meaningful homework or cover work for A Level students that isn’t non-directed
independent study, or a pile of exam questions to answer. While both are important, often what is really needed
is a more structured approach to revision which allows students to review existing knowledge and apply it to
novel situations, rephrasing concepts to help them understand and develop their internal models of difficult
concepts. This resource should provide you with exactly that: structured, guided questions and tasks that will
consolidate, extend, challenge and support them.

There are 15 bespoke homeworks/lessons, each with:
e  Learning objectives

e  ‘Getting going’ tasks to start students off

e  Background information and examples

e  Main tasks

o  ‘Quick recap’ plenaries to finish

e  Extensions

e  Answers

Each homework/lesson should last approximately one hour, but the extension tasks can take the content well
beyond this duration for the speedy students, the brightest students and the longest lessons.

| hope your students enjoy using this resource, and that you find it a productive and effective option for
task-driven independent study.

Best wishes and good luck to you and your students!

A van Kesteren, May 2023

Update v1.1, June 2024:
Changes have been made to reflect the 2023 accessibility and clarity amendments to the specification.

The following questions {and associated answers) have been removed as they are no longer covered by the specification.
® Chapter 10, Task 4, Questions 1-2, pages 101-2 {and answers, page 202)

The following questions have been amended for clarity in matching the specification:
® Chapter 8, Task 4, page 81 {(and answers, page 196) — NADH corrected to reduced NAD
® Chapter 11, Task 7, page 119 (and answers, page 206) — Chi-squared formula and notation updated

The Ultimate Task-Driven Independent Learning” Resource for A Level OCR Biology A Year 2 Page 1 of 222 Vil @ ZigZag Education, 2023
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Syllabus ref \

Lesson Summaries

"+ \esson title and learning objectives

Lesson outline and suggestion

Resources required
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1 5.1.1a—c, Hom&®%sis Getting going: Match the terms to their defi s and All tasks are to be answered on the
5.1.4 e De’’:;~ homeostasis revise the structure of glycogen. worksheet, but students may need a
e  Expl- :he terms negative feedback and Main: Four mixed tasks covering hormones, homP “Lasis sharp pencil and a ruler.
posif; + .2edback and negative feedback, in addition to the control c uOd They may ailso need access to the
e Descr’,ioe‘,;nd explain the action of both steroid | glucose and diabetes. e Internet to research the final extension
and pr¢_e  hormones Quick recap: Decide if statements are true or false, & task, but this could be doneon a
e Describe an_ explain how blood glucose levels | correct the false ones. - smart device.
are maint=.. 1 Extension: Answer questions to describe and explain = -
i insulin signalling, positive feedback and release of insuli.. -
2 5.1.1d Thermoregulatic » Getting going: Define key terms and revision of enzyme - ; All tasks are to be answered on the
® Explain the re. sns for maintaining temperature | activity with temperature. + worksheet, but students may need
e  Define the terms endotherm and ectotherm Main: Three mixed tasks covering ectotherms, endotherms | a pencil.
® Describe the b¢ 1at oural responses and examples of adaptations. T’; ey may also need access to the
of ectotherms Quick recap: Answer the quick-fire questions. ~..ornet to research the final extension
e  Describe and ex&ya,,<"qow endotherms Extension: Produce a poster on thermoregulation. % « but this could be done on a smart
maintain their body - nperature 2. In addition, they may require A3
ok «paper to complete the poster.
3 5.1.2 Excretion — the kidneys and the liver Getting going: Complete a table to define key terms, and All tasks are to be answered on the
® Describe the origin of excess amino acids review the tests for the presence of proteins and worksheet, but students will need a
e Describe the structure of a nephron reducing sugars. sharp pencil, a ruler and a calculator.
® Describe the processes of uitrafiltration and Main: Four mixed tasks covering the structure and function | They may also need access to the
selective reabsorption of the parts of the nephron, and also osmoregulation. internet to research the final extension
e  Explain how the countercurrent mechanism in Quick recap: Decide if statements are true or false, and task, but this could be done on a

A



Syllabus ref l

Lesson title and learning objectives

Lesson outline and suggestions

Resources required

5.1.3, ik us system and control of heart rate Getting going: Draw a flow chart of the refley saliand All tasks are to be answered on the
5.1.5g-k the events in a reflex arc complete a table summarising key terms. worksheet, and students may need
W ibe the structure of a motor neurone and | Main: Seven mixed tasks covering the structUg a pencil and a ruler.
st2* - wow it is specialised neurones and the nervous system, the role of recc.[ors, They may also need access to the Internet
c(}m ~~e and contrast the functions of the the nervous impulse and synapses, in addition tod - to research the final extension task, but
nen ; . system with the endocrine system control of heart rate. this could be done on a smart device.
Desé@f :he events in the resting potential Quick recap: Complete the crossword of key terms,
and ac 1 potential, and explain these events Extension: Research the effects of drugs on the syng .«
in terrﬁi of ons
Describe 2~ explain how an impulse is
transmitt. ~long a neurone, and explain why
the speed: : d ferent in myelinated vs
unmyelinat; __.eurones
Describe the events of synaptic transmission
Describe how ne 1eart beat is initiated
Describe and ex fuﬁ how the heart rate is
increased or det. .<2d Gl
5.1.5a~f Plant hormones e Getting going: Draw and label a plant cell. All'co-ks are to be answered on the

Define the term tropisin

Describe how plant hormones are able to
initiate a response to stimuli

Use an example to show the complex action of
plant hormones — apical dominance

Explain phototropism and geotropism

Main: Three mixed tasks looking at the action of plant
hormones, apical dominance, tropisms, and

practical investigations.

Quick recap: Decide if the statements are true or false, and
write correct versions for the false ones.

Extension: Research and summarise PIN proteins and the

weiksnieet, but students will need a sharp
pencil, a ruler and a calculator.

They may also need access to the Internet
to research the final extension task, but
this could be done on a smart device.
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Lesson
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Syllabus ref l

Lesson title and learning objectives

Lesson outline and suggestions

Resources required

P
Q.
C
o
i
o
-

6o

7

d3i10310dd
IHORNALOD

e Explain the importance of coenzymes with

6

g
o

i i 7 2 7 i
i AR AR A YA AN DA AD I A%

7 5.2.1 Getting going: Draw and label a chloroplast, 24 call the All tasks are to be answered on the
the role of a pigment equation for photosynthesis. ‘ worksheet, but students will need a

° Peribe how to separate different pigments Main: Six mixed tasks covering pigments (inck 3 sharp pencil, a ruler and a calculator.
froz «u mixture chromatography), the light-dependent and light- They may also need access to the

. Réqgs » *he absorption of light to the rate independent stages and limiting factors, in addltru 0 how | Internet to research the final extension
of p ¢ . synthesis to measure the rate of photosynthesis. task, but this could be done on a

. Descm&' :he structure of a chloroplast and Quick recap: Complete the table of definitions. smart device.

.1 process happens where Extension: Compare and contrast photosynthesis an:

. Descriifz ai 1 explain the steps in the light- respiration, and research endosymbiotic theory. '
dependent »action

. Explain the *k between the two stages

. Describe ti 2 < eps in the Calvin cycle, and
explain the«.. iificance of this cycle

. Describe anaexnlain how to measure the rate
of photosynth _si

. Explain the effe: soof limiting factors on the
rate of photosym ~cis .

8 5.2.2 Respiration E Getting going: Label a diagram of ATP, and match the Al ks are to be answered on the

e  Describe the struccure of ATP, and explain terms to their definitions. wiurksneet, but students will need a
its function Main: Six mixed tasks covering the structure of sharp pencil and a ruler.

e Describe the stages of aerobic respiration mitochondria, the stages of aerobic respiration (glycolysis, They may also need access to the
including glycolysis, the link reaction, the the link reaction, the Krebs cycle and oxidative Internet to research the final extension
Krebs cycle and oxidative phosphorylation phosphorylation}, plus anaerobic respiration and task, but this could be doneon a

® State the products of each stage investigations into respiration rate. smart device.

Quick recap: Fill in the gaps to summarise the key terms.

A



Lesson

Syllabus ref l

Lesson title and learning objectives

Lesson outline and suggestions

Resources required

D
9 6.1.1a~b mutations and gene expression Getting going: Describe transcriptior, g All tasks are to be answered on the
® the term stem cell and define the different types | in one sentence each. : worksheet, but students may need
win cells Main: Four mixed tasks looking at st WS, gene extra paper for the extension.
e Exp!z .. how a stem cell becomes a expression, the lac operon and mutatior<
differ ~*iated cell Quick recap: Fill in the gaps on stem cellss A
e Desc"i . 1ow induced pluripotent stem cells gene mutations.
are crea Extension: Write a mini essay on theimpor . e of
e Discuss « :therapeutic uses of stem cells stem cells. ’
e Define tt 2t rm transcription factor
e  Describe hr _franscription factors control
gene expréd»wjln
e Explain how,,:vz :e expression can be altered by splicing
e Describe anc:« »'ain the lac operon as an example of
control of gerie expression
e Explain how mi -at sns occur and their effects on gene .
expression and, T .c. *fore, on the organism
10 6.1.1c—d, Body plans, cloning ari.. intechnology Getting going: Produce a mind map about cloning, anu - All tasks are to be answered on the
6.2.1 e Define the term body :-lan review the function of a transcription factor. ) [« arksheet, and students will require a
e Describe and explaiii the role of mitosis and apoptosis in | Main: Six mixed tasks covering body plans, cloning in % pencil and a calculator.
the development of the body plan plants and animals, biotechnology (including how to They may also need access to the
e Explain the genetic control of body plans with reference | culture microorganisms) and immobilised enzymes. Internet to research the final extension
to homeobox genes Quick recap: Define the key terms. task, but this could be doneon a
e  Define the term clone Extension: Produce a poster advertising the products smart device.
e Explain how cloning can be carried out artificially in that can be made from mycoprotein.
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Lesson
D

Syllabus

Lesson title and learning objectives

Lesson outline and suggestions

Resources required
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® Describe and explain how to clone a gene
through the proc ss f PCR

® Describe the role ¢ i« triction endonucleases

e Describe and expla"i'r», .= process of electrophoresis

J Explain how a DNA proi: » works

® Describe and explain‘iiow to clone a gene using
genetic engineering (in vivo gene cloning)

® Explain how a genetically engineered organism
can express the gene it has been given

® Explain how amino acid sequences of a protein

can be determined using a known sequence

O

6

on the structure of DNA.

Main: Four mixed tasks looking at PCR, electrophoresis,
genetic fingerprinting, probes and in vivo gene cloning.
Quick recap: Complete the crossword of key terms.

Extension: Research the gene machine and GM soya beans.

Produce a poster on the pros and cons of genetic
manipulation, and a mind map on the topics covered in
this lesson.

11 6.1.2alii), , Getting going: Match the keywords 1o their d . All tasks are to be answered on the
b, c e e terms chromosome, gene, allele, Main: Seven mixed tasks covering inheritand worksheet, but students will need a sharp
pre, phenotype monohybrid, dihybrid, linkage, epistasis, ped Prand the | pencil, a ruler and a calculator.

e Predi~2-.ne outcome of monohybrid crosses chi-squared test. ) They may also need access to the internet
invol;nr dominant and recessive traits as well as | Quick recap: Complete the table of definitions, aii ome to research the final extension task, but
codom 1t traits and sex-linked traits quick genetic crosses. this could be done on a smart device.

® w4 utcomes of dihybrid crosses Extension: Research other examples of the types ot i sses

U Explain tk = " sults of a cross involving autosomal that have been encountered.
linkage aﬁ; €} stasis

e Interpret pes’ ee diagrams

J Use a chi—sdaﬁa"jﬁ calculation and interpret
theresults

12 6.1.3 Manipulating DNA « Getting going: Draw a nuclectide, and quick-fire questions All tasks are to be answered on the

worksheet, but students may need a sharp
_ Encil and a ruler. They may also need
| ess to the Internet, such as through a
“.. artphone, to access the extension

tas.
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Lesson

i

Syllabus

Lesson title and learning objectives

Lesson outline and suggestions

Getting going: Match up the key terms.

Resources required

All tasks are to be answered on the

® Describe the processes which transfer carbon in
the carbon cycle,

e Explain what has h yy 2ned to the balance of
these processes

® Describe the term climo’ = cha nge

e Use data to explain tkereasons for
climate change

e Describe the reasons for conservation

e Describe the role of CITES

® Explain how ecosystems can be managed in a
sustainable way, using examples

the letters in the shaded squares to spell out a key term.
Main: Four mixed tasks covering climate change,
conservation, sustainability and managing conflict.

Quick recap: Complete the crossword of key terms.
Extension: Produce a poster to show the effect of humans
on the Galapagos Islands.

6.3.2a-b, Main: Five tasks covering population size, pi} worksheet, but students will need a sharp
6.1.2d-g 1 relationships, competition, succession, popul: senetics pencil, a ruler and a calculator.
® Descri and explain the relationship between {including the Hardy—Weinberg calculation), select’.n They may also need access to the internet,
pred%tf -nd prey populations pressures, speciation and evolution. such as through a smartphone, to access
& r " difference between interspecific Quick recap: Answer the quick-fire questions. - the extension tasks.
> and intraspecific competition Extension: Research and summarise the differencez
e " 2xplain the process of succession between different kinds of strategists. Research the. . «
e Calculate ier frequency using the Hardy— difference between density-dependent and density-
Weinberg év::ion independent factors, finding examples of each. »
e Explain how:.: “nges in allele frequency may Research an example of succession and use it to describz
occur over tir. = ' ith reference to evolution the process.
15 6.3.2d—-e | Humans and the ple.: ¢ Getting going: Answer the questions in the grid, then use« All tasks are to be answered on the

worksheet, but students may alsoc need A3

_ € Adpaper to complete the poster for

. extension task.

“.7 2 may also need access to the Internet

to'.~earch the final extension task, but
th.scould be done on a smart device.
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Specification Reference Table

lessonlD | OCR A ref | Le
1 5.1.1a~¢,5.1.4 Ho
2 51.1d Therty
3 5.1.2 Excretion — the
4 5.1.3,5.1.5g-k The nervous systen
5 5.1.5a—f Plant
6 5.1.5l ; Muscle
7 5.2.1 g ) Phot
8 5.2.2 d Re
9 Giila ‘3 _" : Stem cells, mutat“%;
10 ';*-\Zﬁ.:t—d», 6.2.1 Body plans, clon
1M 6.1.2a(i) b, c Ink
12 6.1.3 Manip
13 6.3.1a~c, e Measut
14 6.3.1d, 6.3.2a-b, 6.1.2d—g Populatia!
15 6.3.2d-e Humans
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1. ‘Homeostasis

Learning objectives
By the end of this lesson, you should be able to:
Define homeostasis
Explain the terms negative feedback and positive feedback
Describe and explain the action of both steroid and protein hormones
Describe and explain how blood glucose levels are maintained |

Getting going e &
1. Match the hormone to thegland’:' 1 2w Lachiitis released.
g 1 ‘A
. T4
1 Adrepzin " A Testes
- e
2 bsterone B Ovaries
3 Insulin C Adrenal glands
4 Anti-diuretic hormone D  Pancreas
5 Oestrogen E  Posterior pituitary
6  Thyroxine F  Thyroid gland

2. Describe the structure of glycogen.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

The role of hormones

“Hormones are produced in endocrine glands (they release the hormones ¢
they do not have ducts). The hormones travel in thz .7 jod to their target ¢
response. The response will only be initiate . .t ce | ~wiiich contain the rec
hormone. In this way, the endocriv e = ML Zdn have far-reaching but ver
‘Most hormones are mad< f oin N . wuds or proteins, and this difference in
difference in the ¢y = a1 ;ipat‘hvévay.

Hormones and homeostasis

Task

1. Define the term homeostasis.

.......................................................................................................................

.......................................................................................................................
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2. Describe the difference between an endocrine gland and an exocrine glan

.......................................................................................................................
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.......................................................................................................................

6. Use the following paragraph to construct a flow diagram to explain how n

The body is always working to try to keep the levels of various fa
9n order to do this the body has receptors which detect when a ¢
change is an increase, the communication systems of the body re
the level of that factor back down. 4f this change is a decrease, t
work to bring the level back up again.

~e A COPYRIGHT
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7. Describe how positive feedback is different from negative feedback. Try |
human body.

.......................................................................................................................

i
7/////////%
....................................................................................................................... -
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....................................................................................................................... e
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Task 2 Methods of hormg e Zciion L S
,' ,h haw e -
1. The second messer=> - ‘tmu used in many cells in order to respond to
Descrik'* whiiid | 1 S ﬁem‘ngwat each numbered point.
1 .
77777777777777777777777 Adenylyl
cyclase
3
R
G 4
cAMP
5
X
7, Ny A0 TR COPYRIGHT
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2. Order the following stages to describe how a steroid hormone initiates a |

In the cytoplasm the hormone binds to a receptor

Genes are turned on, and proteins are made through transcriptic

The hormone passes through the cell membrane

The complex now acts as a transcription factor

The hormone-receptor complex can now pass into the nucleus

3. Explain why the steroid hormone can pass thriun it plasma membrang
G -
one cannot. N = A

.......................................................................................................................

Task 3 The control of blood glucose

The control of blood glucose levels is an example of homeostasis, and involves
also involved, as are the adrenal glands.

1. Explain why the pancreas is considered to be an organ.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................
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2. Fillin the gaps in the following flow chart to show how blood glucose leve
a rise.

Blood glucose level rises

v
This is detected by in the islets of
¥
These cells produce and release inrespt
¢ fl & -
o e
s — e V\,)—-Ay;
e - e .
This hormone traa s e , and binds to e |
X L X
W fBo r e
.. ks y

glucose channels being inserted into the
and glucose being the prim

This results in
being converted into

This results in blood glucose levels back to t

3. When blood glucose levels fall too low, glucagon is released from alpha ce!
State one effect that glucagon has on target cells, and explain what effect |
glucose level.

.......................................................................................................................

4. Define the following terms:

IR ET PRI R P PR PP RIS RPFERTYR PR, |

Glycogenesis ..........cccecvveeennneen.
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5. Describe the reasons that blood glucose levels fluctuate.

.......................................................................................................................

-
g

i
////////////
Y.

|

/

Task 4 Diabetes N P

<

.......................................................................................................................

v

.......................................................................................................................

&

i
B

%
&lx%‘
p

o

.

1. Describe the difference betwear < = . o ypes of diabetes. v

2. Describe the treatment for each type of diabetes, and explain why itisdii

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................
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Blood glucose concentration

d)

The following graph shows the fluctuations in blood sugar levels in a persa

200
180
160
140
120
100 Il P
i Tj :6 "
0.5 1 15 2 2.5

Time (hours)

Suggest what has happened to make the blood glucose levels increas

558w w a5 5 8 s @ e R BB e e e % H S8 a0 e NS s 8 A R U NN B S8 U NN S S s A @ NN SO R NN S S s IE NN RN NN S S IO E UGS AARUNABEIIEENNSSI RN RN

oo

Sketch on the graph the curve you would expect a diabetic person to
Label your curve.

In a non-diabetic person, according to the data provided, when woul
blood insulin concentration? Explain your answer,

55w w s 55 8 s e H N e e w % H 8880 e NS 8 A A R E NN B S8 N NS s S8 @ E NSRS S S s a e NN AR E A S S 00N U NN AAARUNABEBOEYNNS LS E NN RNY

558w w s 558 a e N @ e % H 8880 e NS 8 A A R E NS S8 U N NS s 88 @ E NSRS S s a e NN AR E N A S SO0 R U NN A AARUNABEBO LS LS E NN RNY

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 B

-
g

—
////////////
Yy
W

i :

-

v

<

i
B

o

G

5

e

i

- 3

s

COPYRIGHT
PROTECTED

9

Qg

Education




Quick recap

Say whether the following statements are true or false. For the false ones, wii

-
g

.
a) Hormones are produced in exocrine glands. %/////%
////////////
b} Hormones can be proteins or steroids. ¥
o

¢} Hormones travel in the blood. %////////é/////%
s

<

v

&

/

d) All hormones bind to receptors on cell surface membranes. wy

i
E
B

-

o

e) Positive feedback results in a reversal of a che g » "
o & o

|
P %
f)  Childbirth is an example o;f;, st re xauback. %////////////}%/
e G /"
_ JE P e
g) ATPicgaec ' 1 i erger. i,

mones are lipid based.

i) Protein hormones can pass through the phospholipid bilayer.

‘Extension

1. Explain how the second messenger system for insulin is a bit different froi

2. Describe and explain how a decrease in temperature might lead to detrim
enzyme pathways of the body.

3. Produce a flow diagram to show how the release of insulin from pancreat

Yy > COPYRIGHT
S Tl PROTECTED
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2. Thermoregulatic

.

Learning objectives
By the end of this lesson, you should be able to:

Explain the reasons for maintaining temperature

Define the terms endotherm and ectotherm

Describe the behavioural responses of ectotherms

Describe and explain how endotherms maintain their body temperature

Getting going P |
—_—-
1. Define the following: . o
1 1 . f‘g -
Homeostasis...... B TRRRURURURRURTOTOR

2. Sketch a graph to show how enzyme activity varies with temperature.

-

It is inYegt that organisms can use either external sources of heat or i
maintain their body temperature. “When this is not possible, some organis:
dormant for some periods of their life; for example, hibernation.

Thermoregulation is an example of a homeostatic mechanism in endother!
the temperature is at the correct level for enzymes to function.

Body temperature in ectotherms fluctuates with the environment and the
try to keep their internal temperature away from the extremes.
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Task | Enzymes and ectotherms

In many organisms, the optimum temperature for enzymes within them is aro\

1.

For these organisms, describe and explain what happens to enzyme activi
from 5 °Cto 35 °C.

.......................................................................................................................

R T R R R R R R L T R L r R T TR P P P P PP PP . T |

= -
G

Describe and explaiz. - fvh;,,penéﬁto the enzyme activity when the temg
W G : e
70 °Cizghere 2 g0 5ms)

T T T TR R P PP PP PR PR PP PP PP PP PP PP PP PRT TP PP RPRPRR PRI, |
R e L T |
nnnnnnnnnnmmTmInnInmmmmmInnnmmnmTnonnmm oo, .
IO .

.......................................................................................................................

Match the types of heat transfer to their definitions.

1 | Radiation A | Heatis transferred by
2 | Convection B | Heatistransferred by ¢
3 | Conduction 1 i i Transfer of heat by infr.

&

For each behavioural =z stat v, cx'pléin the benefit:

a)

Coumao |10 e ‘,;J&cnéng\e their shape.
b) Snakes can often be seen basking in the sun.

................................................................................................................

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 B

.
g

-
///////////

e

e

5

e

-
s Qo

5

e

.

COPYRIGHT
PROTECTED

9

Qg

Education




¢) Some insects move to higher places on the plant that they are curren

................................................................................................................

................................................................................................................

6. Some ectotherms have physiological adaptations to be able to cope with |
One example is the production of cryoprotectants. Suggest what these ¢
why salt is put on the roads in winter.

7. ltha suggested that insects might become an important source of |
protein production in insects (which are ectotherms) might be a more eft

8. Suggest and explain why if you see a bee early in the morning, it might no

.......................................................................................................................

Task 2 Endotherms

,\
T ——

1. Define the term endother .
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2.  Complete the flow chart to explain the control of heat loss from skin cap|

Optimum temperature

— —

Tempe!

A 4

Arterioles leading to surface
capillaries dilate — vaso

% " A

N —

-
More blood flows ir Le © ! uries
near a i nuwface

e

a

Optimum temperature /

3. Describe and explain the role of sweating in endotherms.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

4. Complete the following paragraph to describe how temperature control it
‘There are temperature receptors in the skinandthe

the temperature has moved away from the norm. The ones in the ¢

temperature rec .yt or: « nd they monitor the

&

This information is ser . vi® .7 ases in the nervous system to the

the Jslth . . - . This sends out impulses via the

which cause such as s\

vasoconstriction/vasodilation. 9t can also stimulatethe

responses such as moving into the shade.

Stuck? Use the words below:
behavioural thermoregulatory respo
effectors hypothalamus autonomic
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5. Complete the table to compare advantages and disadvantages of ectothe

Factor Endotherm )
L
Volume of food > //
required ——
&M

Proportion of ener y
P gy —
used for growth &
- .
Habitat range " ///////////%/%

©

Survival chances

G

5

s

e

without fr}' K'é

e

— e P

ity ievel in low .
mperatures 4

Potential for
overheating

Task 3 Adaptation examples

1. Explain why each of the following is an adaptation to a cold habitat.
a) In colder environments, the animals are usually larger than their coul
the world.

b) The animals also usually have thick layers of subcutaneous fat.

AT . ¢ | S COPYRIGHT
C) The animals have sma EF&EX";"Q ! ‘?i °¢.L.n~as smaller ears. PROTECTED
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2. The following diagram shows the arrangement of blood vessels in a bird’s
numbers 1-3 to explain how a countercurrent system enables some birds

body
1 ; 2
T )'{ e
(] %"
e 1 3 ¥ Vy
feet
U TNUSRPTUUINURTTTNE
T UNRTRITTNEURTTRRINRR.
T UTUUITTNUUSTTTOUITNRR.

3.  Describe how a similar system can keep an organ, such as the brain, cool.

T
.................................................................................................................

................................................
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Quick recap

Quick-fire questions:

1. Name the place in the brain that detects the temperature of the blood.
2. Acreature that relies on external sources of heat is an...
3. Name the type of adaptation that movement i=*¢  ac §hade is.
e f"y ‘{‘. i R M‘}g .
4. Whattypeofhiz t un *x s involved in heat leaving the capillaries in the
3 G
5. Name the structures that detect rises and falls in temperature.
6. The term for when two liquids flow in opposite directions is...
‘Extension

Produce a scientific poster on thermoregulation. This could be either general |
particular organism. Factors to include:

Title — short and draws attention

Definitions — succinct

Binomial names of organisms used as examples

Layout — make it clear and concise; use bullet points where appropriate
Use graphics, and reference the source of them
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3. Excretion — the kidneys al

.
g

= = W
Learning objectives o 4
By the end of this lesson, you should be able to: ///////////

Describe the origin of excess amino acids ////

, p |
Describe the structure of a nephron /////%
Describe the processes of ultrafiltration and selective reabsorption %%////

Explain how the countercurrent mechanism in the loop of Henle leads t —

Describe and explain the process of osmoregulation B
'

<

=

a
o
\\\\\\\\\

Getting going )

i

. p |
‘The kidnervs )

L F

&R
2

.

aa
=

1ev§ls. The kidneys have a blgod supply — the renal artery bringing blood @ %//////%///
aking blood away from the kidney and back to the heart. The renal artery //
which in turn split up into glomeruli where the blood undergoes ultrafiltra ——
substances leave the blood and enter the nephron. Unusually for an organ
glomerulus then join back up again to make the efferent arteriole. This wi|
with oxygenated blood. The fluid in the nephron will eventually become t\
evolved to make sure that any useful substances are reabsorbed from the ¢
urine is excreted.

Y
"

1. Define the terms in the table below.

Excretion

Secretion

Nephron

Liver

Amino acid

Epithelial cell

Microvilli - _ ! | COPYRIGHT
. PROTECTED

2. Describe how you would o 5!\, ,Jre’sen&\ce of protein and reducing sup
include what the nc..t - & - it would be.

Prci

9

REAUCING SUBAI: 1ottt s sl ‘39
Education

.....................................................................................................................
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Task 1 Amino acids and nephrons

-
g

o
Urea //////%
////////////

One of the main excretory products that the kidney removes from the bloo .
Yy
&7

made in the liver from excess amino acids from proteins in our diet. The &

<

=

tiny tubes called nephrons. Each part of the nephron has a particular role sy
e

1. Draw the general chemical formula of an amino acid, and label the group: B
amino acids. . /////////////%

- - T )

=y S 4

4 - . 7

¥ g L

g% F -

2. Explain how amino acids end up in the blood after we have eaten a meal ¢

.......................................................................................................................

4. Label the following diagram of a nephron to include Bowman’s capsule, F\
of the loop of Henle, DCT, and collecting duct. Add the blood supply to th

Extension — Annotate the name of the processes occurring where appropti

COPYRIGHT
PROTECTED

9

Qg
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5. ldentify the labelled structures on the diagram using the terms glomeruli
convoluted tubule on the following slide.

-
g

—
////////////
Yy
W

7%
(

o

<

i
\\\\\\\\\

&R

i

| |

- ! . . ]
6. Synoptic — A student measured the maximum diameter of the Bowman’'s | %////////////

The actual width was 200 um. Calculate the magnification of the image.

i
-

//////////

o

o=
L

.......................................................................................................................

iy

2 Y

L

e

....................................................................................................................... é
g
.

%/////////
i

“

o

¢
A

7. Onsome slides like this it is possible to identify the difference between pi
tubules — suggest how this might be possible.

o

i

.

Ty

8. Explain why some tubes look circular, and some look more oblong. Think
been created.

.......................................................................................................................

COPYRIGHT
PROTECTED

.

9

-

Ultrafiltration is the process by which substances leave the blood inside t/ ‘39
enter the Bowman’'s/renal capsule — the first structure of the nephron. ‘It% EdU cation

substances that we need, such as glucose and amino acids, are filtered ou
to get rid of, such as urea and some ions. This is why, after ultrafiltration
be reabsorbed back into the blood — see task 3.

=l

.

|
|
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1.  Name three substances that are able to leave the blood during ultrafiltrai

.
g

-
7 SO, ///
///////////

OO OO OO TSROSO %///%
%
2. Name two substances that are unable to leave the blood. ////////Z////%
L. rereereere et ettt s e s e s e see b st s seene o i
2 s - - L A RRUUNEERRE | % /%
o & ////// %
o = @
3. Addanarrowtothe. ' = ‘n- _ejow to show the route by which filtered st ~
. e e 0 y o
capsu.eaaTh > ' b- ' he'diagram to show the following: efferent arteriole, i

, COPYRIGHT
pofiny e PROTECTED

4. Describe and explai=* - 5ifj"3\ ence in structure between the afferent and

9

Qg
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5. State the layers that substances have to pass through during ultrafiltratia
the layers have.

-
...................................................................................................................... /%////////
d o

-
g

<

v

.......................................................................................................................

...................................................................................................................... po—
................................................................................................................ //////////////
.................................................... . ,z“"j ////// %
o - |
T m—
- » . . . . o
6. Inahealthy perso=, . o =~ ufblood is processed every minute, which & S
volu, U f“»JOO"“cmg‘ being produced over one day. During this pt gy
ent} A\ Bowman’s capsule every minute.
What would be the volume of filtrate produced by the kidneys in a day?
7. Suggest why some people might argue that the glomerular capillaries aret
Task 3 Reabsorption
Path of the filtrate
After the substances have been filtered out of the blood and are in the cap
as the filtrate. This filtrate now enters the proximal convoluted tubule, ar¢
‘Henle, the distal convoluted tubule and then the «. = ing duct. Any fluid
will eventually become urine and, therefore ‘i e tae body. Selective reab: COPYRIGHT
convoluted tubule and the actior ¢ ;.2 op of Henle ensure that any sub PROTECTED

keep are reabsorbed back ‘r 0't. ¢ v.sod.

In the Peg al’  § b »L?.“uco”se and amino acids are reabsorbed, along with

9

Qg

Education
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filtrate and urine.

Concentration in Concentration
Substance .
plasma filtrate

Water 92 92
Glucose 0.1 0.1
Amino acids 0.04 0.04

Proteins 8 0
Sodium ions 0.4 0.4
Urea 0.02 0.02

1. Fillin the gaps to describe the process of selective reabsorption.
Sodium ions are transported out of the ¢ .
s
membrane. This lowers the / //
o
inside the cell. Sodium ions into the cel %///2
- . . . »
form of facilitated diffusion. This is called “
b
that is bringing sodium ions into the cell also * rings P
. o ¥ Ly L
in at thg i 2 ;‘;;e."”‘éfhese molecules can @ ) 2 %
T m—
-l @ /"
.« .~ _oenter the blood. This lowers the ___ s—
and the blood, so water is also reabsorbed by . ]
a g PV TVULLL Lo RIODV L LVHRULDUL UK B ¥ mmmnnmoconmoooni S8 ///////////////////////
is so small that it can diffuse into
Stuck? Use the words below:
water potential concentration ure:
actively diffuse basal 0smosis co
2. The following table shows the approximate concentrations of substances

a) State one improvement that could be made to the layout of the tabi¢

COPYRIGHT
PROTECTED
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d) Explain why the concentration of urea increases when comparing the

................................................................................................................

.
g

-
................................................................................................................ ///////////f//
“The loop of “Henle ///////?2

The loop of Henle is a part of the nephron that is found in the medulla. T %////////é/////%
the swrrounding tissue fluid have a high concentration of ions, and, theref. &

means water will move into this tissue fluid, and then into the blood, from /////%/////
L N

///////////////

=

<

\\\\\\\

5

e

o

o o e .
3. Complete the table by matching the proc ss'\ it .he number on the diag
i

&

r
s

o - i

¢ v e o
el W Number on .
Rh 4 diagram s

.

— — s

0G | 1.-and chloride ions diffuse out
| We@airpin into the tissue fluid.

Sodium and chloride ions are actively
transported out of the thick part of the
ascending limb.

Water moves out of the descending limb
by osmosis.

Sodium and chloride ions diffuse into the
descending limb.

4, What is the name for this system where the two fluids are flowing in oppt

T

COPYRIGHT

Task4 Osmoregn':to. - PROTECTED

e —

= O e ————————————————

) \ wier content

Osmore\w®lion is the process by which animals control the concentration |
‘Most of the water is reabsorbed in the PCT, but there needs to be a way ¢ _ 9
reabsorbed in total, and this happens in the collecting duct. 09

Education

1. Define negative feedback.

.......................................................................................................................

.......................................................................................................................
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2. Order the statements to show what happens when the water potential o

A signal is sent to the posterior pituitary to release more Al s
. .
e

i
Water potential of the blood returns to normal ////?/////%//
- — - - y
A cascade of reactions occurs resulting in vesicles containing ////////////
Y .

More water is reabsorbed by osmosis; smaller volume of ur Y

This increases the permeability of the crllecting duct to wa: 4 B

fuse with the cell membrane

=

<

ADH binds to receptors on the cells lining the collecting dug

e

5

e

cAMP is formed inthecell .. =~ =~ ~

s

o

r
s

5

o
Osmoreceptors i1 ne . y, othalamus detect a decrease in w .
B 4 ///////////////%

JEL P o

‘3*jy;\,;‘lea"§‘e of ADH. Suggest and explain the effects that og /////////////

o

3. AIco" o hil |

g

0
...................................................................................................

nnnnnnnnnnnnnnmmmInnImnmmmmIIononnmmnmnTIoononnmm I, .

Quick recap

State whether each statement is true or false. If you think it is false, correct th
correct version.

a) Amino acids are the monomers of a protein.

b) All amino acids contain sulfur.

¢} The afferent arteriole brings blood to the glomerulus.

d) The capillaries in the glomerulus are lined with podocytes.

e} The basement membrane determines which molecules can be filtered ou

f)  Selective reabsorption results in all of the glucose . g taken back into 1
gl 55 7 COPYRIGHT

g) The cells of the PCT are lined vyitP: Vil ') i ~.zase the surface area. PROTECTED

h)  The loop of Henle . y:;&i,,(,unte*r‘ccu)rrent mechanism.

i) The{bE-t - )Iooﬁof Henle, the higher the water potential can be in the

j)  ADH is released from the hypothalamus. |9

k) ADH release causes more water to be reabsorbed from the collecting duc¢ 09

Education

‘Extension

S

Research the causes of and treatments for kidney failure. Present your researt
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4. The nervous system and cont

Learning objectives
By the end of this lesson, you should be able to:

e
- e
i

-
Yy
W

L

State the events in a reflex arc

Describe the structure of a motor neurone and state how it is specialise
Compare and contrast the functions of the nervous system with the end
Describe the events in the resting potential and action potential, and ex
Describe and explain how an impulse is transmitted along a neurone, an
in myelinated vs unmyelinated neurones f
Describe the events of synaptic transmiss sn . =
Describe how the heart beat " " iti. 1w «
Describe and exglag»;“j; f;rl;; aeart rate is increased or decreased

- @@
.

.

e

.

e

e
\\\\\\\\\

e

e

5

f

N

o=
2

.

o

1. Write a flow chart to show the series of structures in a reflex arc, starting %//////////////

_
L ! .
T
- -
7////////////////////
2. Complete the table by defining the terms.

Channel protein

lon

Active transport g |0 jf COPYRIGHT

iy PROTECTED
o

Diffusion o

9

Frequency

Qg
Exocytosis EdUCﬂtiOﬂ v
ATP
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Specialised cells

The cells that make up the nervous system are called neurones. They are :
function, which is to transmit information from one part of the body to a\
have Schwann cells wrapped tightly around them in order to give the cell.
Their membranes contain the channel and carrier proteins that are neede.
membrane of the neurone.

Task 1 Neurones

1. Draw and label a motor neurone in the be::5 1o ;VfAud annotations to sh
its function. ; "

2. Describe three ways in which a sensory neurone is different from a motor

4. State three stimuli that tho L i\{)e».‘s to respond to, and suggest how it

1.

................................................................................................................

................................................................................................................
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5. Whatis a nerve?

.......................................................................................................................

.......................................................................................................................

6. Describe the difference between the somatic {motor) nervous system ang

.......................................................................................................................

.......................................................................................................................

=

o
7. Complete the Venn diagrarfv{_*s < 5 teand contrast the nervous and en
about the type of St %ffgwason for the systems, the method of trave

and thkg

1.

pur o ooffect.

Nervous system

Endocrine sys

8. Match up the parts of the brain to the functions that they carry out.

1 Cerebellum

~ontains the cardio\
respiratory centre

2 Cerebrum

ulla oblongata

Balance and postui:

Thermoregulation,
hunger, aggression

4 | Hypothalamus

Conscious thought, |
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Task 2 The resting potential

A difference in charge

The neurone membranes are said to be polarised. There is a potential difi:
‘When the neurone is at rest (when there is no information being sent), th
more negative than the area surrounding the cell. “When a message needs
this potential difference is reversed — the inside becomes positive when co
the cell.

1. Name theions that are involved in the res’ f"’p(} jji’ﬁtnal and action poten:

G

- fx e
W i i
* 7 ufference across the membrane when it is at rest. En

...................................................................................................

3.  Fillin the gaps to describe how the resting potential is created and maint:
if you get stuck.

The membrane of the neurone contains sodium/potassium pump

channels. The sodium potassium pump uses

three ions out of the cell for every two

transports into the cell. This creates

sodium ion channels are , o sodium cannot ¢
point. Some of the potassium channels are S
diffuse by back out of the cell. This mearn:

ions outside of the cell, and less of them inside.

Stuck? Use the words below:

ATP facilitated diffusion concentration gradie:
potassium positive potential 7fi - e ce opeh

4. Explain why the cytoplasm cf .= irc . > cells contains many mitochondria,

.......................................................................................................................
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“Action potentials

“When a message needs to be transmitted down a neurone, the neurone do
of the resting potential — an action potential occurs. This is a change in t}
caused by the movement of ions again. The potential difference increases
+30 m%YV, and then back to -70 m%V after a brief overshoot to -80 m%V. Thes.
potential, and it either happens or it doesn’t — all action potentials are the
the all or nothing response.

These differences in charge were worked out by using electrodes — these ¢
charge when stimuli are applied to a neurone and are cisplayed on an osci
to see how neurones respond to different stimi-.  ~

i

Task3 The ;»}'iﬁéﬂﬂtéﬁfial

o rom— L o

o

1 Lab krapn of the action potential with the following stages — repolar
hypé irisation, resting potential.
+40mV
OmV
-70mV

Time

2. Number the statements to show the correct sequence of events for an ac

The inside of the axon becomes hyperpolarised, leading to the refrag

Some sodium ions diffuse into the cell.

The membrane is at resting potential.

Sodium ions diffuse into 'rbe el

B

The membrane .y . iof_g. ns to resting potential.

psic « C.une cell starts to become more positive compared with

jugh sodium ions enter, the threshold will be exceeded and the

Some sodium ion channels open.

This is repolarisation.

This causes more sodium ion channels to open (voltage gated).

When the charge reaches about +35 mV, the voltage-gated sodium iv
voltage-gated potassium ion channels will open.

Potassium will diffuse out of the cell; the inside will become less posi|
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3.  Explain how depolarisation is an example of positive feedback.

.......................................................................................................................

-
g

-

....................................................................................................................... >
/%////////

3 o

|

G
L

.......................................................................................................................

-

v

.......................................................................................................................

&

4. Explain what is meant by a voltage-gated ion channel.

i
B

o=

s

Task 4 Transmission of the impu'se
e EYE COPYRIGHT
Action potentials PROTECTED

e W

©ne action potent's ~ L at one small point in the membrane at one pai
hg. O get from one end of the neurone to the other, action po
Fthe neurone in a coordinated way — the impulse needs to be

©ne action potential causes another action potential in the neighbouring |9
done by the action potential creating a local current which then initiates | ' a
myelinated neurone the action potential can only happen at nodes of Rar 9

Education
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1.  Inthe box below draw your own diagram to show how transmission occut

-
g

i
////////////

g
Vg

|

/

////////////

o

<

=

&

a
B

o

“
4
.
e

&
X“«
%

s

e o

<iiuricalled in a myelinated neurone? G

.

B

2. Whatisthekind of* 5 . 0

ey

e L T |
.......................................................................................................................

IO

4. The speed of transmission was measured for neurones from several diffe
shown below.

Organism Diameter of axon Myelinated Ten
(nm)

Giant squid 1000 No |
Frog 15 Yes .
Cat 20 Yes .

Worm 55 No .

a)  What is wrong with the format of the table?

b) Describe how they might have worked out th~ .: 2ed of conduction.

e A COPYRIGHT
e G PROTECTED

9

c)

Qg

Education
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................................................................................................................
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d) Suggest an explanation as to why increasing temperature can increa.

................................................................................................................

-
g

-

................................................................................................................ s
/%////////

3 o

5. Extension — Changes in external temperature affect the speed in conduct L
endotherms. Suggest why this is.

................................................................................................................

-

v

&

/

i
E
B

....................................................................................................................... :

y

................................................................ "...}. 7 5 SURSUORUURRUR | L N %
- = i

- + E

................................ T vl N R —
y P =

& & A;‘ - - - - - - //////////////////M

6. Exf 1y | 2 short period of hyperpolarisation is important.

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

Task 5 Synapses

Crossing the gap

Gnce the impulse reaches the end of the neurone, the information needs .t
neurone. This is done by a synapse. This is where a chemical called a neu:
the presynaptic neurone, and binds to a cell surface receptor on the post &
many different neurotransmitters, especially in the brain. If acetylcholine
cholinergic synapse.

e | S COPYRIGHT
s PROTECTED

9

Qg

Education
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1. Add suitable descriptions for what is happening at each numbered stage ¢

i %////////%//
& F
S L S
1
2
3
4
o COPYRIGHT
’ PROTECTED
5
6 .
19
7 29
Education
8
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2. Explain why the presynaptic neurone has many mitochondria.

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

3. Suggest why the presynaptic membrane has lots of smooth ER.

The way the synapse works allows for messages to be sent between many difis
interesting roles of the synapse; it isn’t just about one impulse getting from o)
postsynaptic neurone. Synapses allow a plethora of communication between |

5. Match the descriptions of the roles of the synapse to the roles of the syna

1 | Convergence

Action potentials arriving ¢

2 | Divergence

3 Spatial
summation

4 Temporal
summation

5 | Habituation

6 | Unidirectional

A .
neurones at the same tim¢

B Potential becomes more p

C | The nervous system no lar

D One presynaptic neurone |
postsynaptic neurones

E Potenial becomes more p

[+ tsyaaptic cell

several presynaptic neurgl

Generator
aaer

" postsynaptic neurone
G | Travelling only one way
H | The change in potential in

9 | IPSP

Several action potentials o

neurone within a short pe:
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Task 6 Nervous control of heart rate

-
g

.
Changing the rate ////////////
The heart obviously needs to beat all of the time in order to get oxygen a\ /%/////f//
respiration. ‘But as we all know, the heart can increase the rate at which it //////Z
again according to the needs of the body. For example, if you go for a run. %////////2/////%
supply blood at a faster rate to the cells which are carrying out a higher 12 @

heart rate will need to be decreased again upon completion of the exercis. /////ﬁ/////
endocrine and nervous systems. ' .

<

v

&

i
E
B

L e /////////////

o y(vhx

=

o

G

5

o
1. Say whether each of the fgz]l;f wig e tuments is true or false. For the fals %/////////////%
rewrite them in orc= = = 12" tnem correct. -

s

.

e

b i g _ien of tissue in the left atrium called the sinoatrial node

e brain sends an impulse to the SAN to initiate the impulse.

c) The impulse results in a wave of excitation over the walls of the atria
d) The contraction forces blood from the aorta into the ventricles.

e) The transverse septum across the heart is an electrical insulator.

f)  Only the SAN can transmit the electrical impulse.

g) This means that the impulse is delayed slightly, allowing the atria to |

h) The impulse then spreads down to the Purkyne fibres where the imp
ventricles at the base.

i} This causes the walls of the ventricles to contract from the top down
j}  Blood is forced upwards towards the aorta and atria.

2. Construct a flow chart to describe and explain what would happen in eac
Ensure you talk about receptors, impulses, sympathetic and parasympath

a) The concentration of carbon dioxide 7.2 de \:‘\}’n’.» blood starts to incr COPYRIGHT
ol PROTECTED

9

Qg
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b) A person’s blood pressure increases.

-
g

—
////////////

|

s
////////////

o

&

a
P

4,
B
K
i
%
e
e

.

v

z‘w\ i
3. Extension—Res2 « i & e ANS causes the release of adrenaline and &

.......................................................................................................................

.......................................................................................................................

e & COPYRIGHT
Pl PROTECTED
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Quick recap

Complete the crossword below.

I1

Across o
1 Cardiac muscle is said to be this (8)

3 Part of a neurone that allows communication with other cells (8)

7  The number of times something happens within a particular 4
time frame (9)
9  Atype of neurone that takes messages away from the CNS (5) s
10 When the nervous system no longer responds to a stimulus it is
said to be this (10) 6
11 This happens when potassium ions flood 2" 0. ¢ e 2l (14)
12 A neurotransmitter found at ch .o ¢ syiapses (13) a

13 The combined effe- = ;é\;):ma.'EP‘S‘Ps (9)

14 Tham
ne

L 0 Cucdon 'Ehat happens along myelinated
(@

‘Extension

Research the effect of drugs on synaptic transmission. For each one try to fing
synapse, and what the effects on the body therefore might be. Examples inclu
Valium, botulin, insecticides.

zzed.uk/12188-mouse
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5. Plant hormone!

- e
-
g

Learning objectives //////////////
By the end of this lesson, you should be able to: ////////////
Define the term tropism ////

. L . <

Describe how plant hormones are able to initiate a response to stimuli ///// ¢

Use an example tz:f show the comp}ex action of plant hormones — apical W
Explain phototropism and geotropism —

L

v

-

a
o
\\\\\\\\\

Getting going P |
In the box below, draw and label age ... * »a Judnt cell. .,
Ty e

: N

rF
\\\\\\\\\\\\\\\\

.

o

“Responding to stimuli

Plant hormones control the responses that plants make to external stimul
they should be termed plant growth regulators/substances as there are dit|
and how hormones function in mammals, but there are also similarities.

There are many different plant hormones that .. ~ woc aced in various pat COPYRIGHT
in many responses to stimuli. This inchi 'es 5*1:‘&; srowth of side shoots, groy
and seed germination. ! / PROTECTED

W

The nature of plant hormones

9

1.  Name three stimuli that a plant needs to respond to, and for each one sta
09

Education
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2. Describe what is meant by a meristem area of a plant.

.......................................................................................................................

-
g

—
....................................................................................................................... ////////////f//
////////////

3. Discuss reasons for and against terming these chemicals that control plan .
o

pm
-
-

i :

-

o

<

.......................................................................................................................

i
B

o

G

5

e

i

- 3

s

Auxins are involved in apical dominance. Auxinis produced in the tip of the p.
inhibits the growth of side shoots.

4.  Explain why removing the tip of the growing shoot will cause side shoots |

50 e u u s 5558 e WA s 8 a8 e e U HE B u NN S S s 8 AN N0 R U NN S S s IE NN 0L EE A S S 00N U NN S AR U NN B S IO LN S A ARNNAEBOIR NSO SIRRNN B0 YN S RNY
5 e u u s 5558 e WA a8 @ e e U H 8 u NN S S s 8 AN NN BB R U YN S S s HE NN A O RE A S SO0 E UGS ALY NN E S IO LSS AR NNAEBBI RSOSSN R NAEA AR Y NS RNY
5 e w u %5558 e s 8 a8 e e U H s B u NN S s s A AN N B0 R U NN S S SN E NN O LR N NS SO0 E UGS AR U NN B S NI LSS AR NNABEOI OSSPSR NN B0 YH S RNY
5 e u u s 5558 e 8 8@ e e % H s B U N NS s s 8 AN NN B0 R U NN S S s s e NN O E NS S S 00 E UGS A AR U NN E SN0 LSS AARNNAESBIRUNS SO SI RN NNEA AR Y NS RNY
5w u %5858 e N s 8 8@ e e % H S8 U NN S S s 8 AN NN B0 R U NN S S s s e NN A 0L E N NS SO0 E UGS A AU N A S SN0 LSS AR NNABBBI RSOSSN N NNEA AR YE S RNY

T

5. Read the following passage about the role of auxins and then answer the

Auxins are produced in the tip of the plant by cells that are able
down the plant; some evidence shows that some ATP is required

initiate a response in cells further down -« i nt, the auxin neet
surface of the cells. This causes vd °b§f*‘s.\ z.ions to be pumped oul COPYRIGHT
The presence of hydroge= .~ 1s : 1eoles the cells to remain flexibl PROTECTED

The cell cannot k=~ ’;rf_ 1.uing — eventually it becomes a mature

a) bt peof tissue that the cells in the tip belong to.

9

b)  What kind of transport might be involved in moving auxin down the { Gg
Education

IO

c¢) What type of molecule will the auxin be binding to?

................................................................................................................
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d) Where will the hydrogen ions end up?

................................................................................................................

.
g

i
e} Suggest why the presence of hydrogen ions allows the cells to rema ////
///////////
Y.
&

f)  Suggest what happens to cause the cells to expand. L

///////////////

-

................................................................................................................

=

................................................................................................................

P

5

e

o

5

e

i

- 3

Task ' \ ™

r
s

1.

.......................................................................................................................

2.  Complete the table to show some of the different types of tropism.

Tropism Description

Positive phototropism

Positive geotropism

Negative chemotropism

Positive thigmotropism

When a plant is exposed to light from all directions, it grows vertically upwara:
one direction, it will bend towards the light. Auxins control this response, anc
root downwards.

3. Order the statements to show how auxin con A0l N COPYRIGHT
This means there /s /15 : " concentration of auxin on the sh; PROTECTED

illuminate i« de

i s>ves down the plant; it is distributed evenly

._1”iﬁis causes the shaded side to grow longer than the unshade:

towards the light |9
Therefore, the cells on the shaded side are stimulated to elon :

illuminated side Gg
Auxin is produced in the growing tip of the plant EdUCGtiOﬂ

When light is shone from only one side, the auxin moves awa
shaded side
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4. Complete the diagram to show what happens to the size of the cells on bt
this response.

5.

-
g

—
////////////
Yy

@

<

v

&

i
B

s
wi

.

v

........

........

........

........

........
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6. Various scientists, including Darwin, have carried out experiments to shay
Complete the table to explain what can be concluded from each of the re:
from only one direction.

.
g

a
Diagram Treatment Result ////
////////////
Y .
e

=

<

Tip removed % /?
Tma
.
i iy
- & // /%
e = L

|j o %///// %

- a
Tisd & Wipybat m—
’ vﬁé:’a}( - sa'with a cap s
“that is opaque iy

Tip removed, then
replaced but with a
gelatine block in
between

A thin glass plate is
inserted to separate
two sides of a shoot

7. Suggest and explain what would happen in the last experiment if the glas:
the top of the tip.

50w u %5858 e N s 8 @ e e % H s8N NS S8 8 AN NN B0 E U NN S S s 8 e NN A 00 E N NS SO0 E UG A A AR U N A S SN0 LSS A AR NNAEEBI RSSO PSRN NN EA AR YE S RNY
5w u %5858 e N s 8 8@ e e %NS B U NN S8 8 8 AN NN B0 R U NN S S s 8 e NN A A0 E N A S SO0 E U NS A A AR Y N A S SN0 LN SN ARNNABEBI RSSO S I RN NN EA AR ey s KL

I I T . T

e A COPYRIGHT
e A M PROTECTED

A student carried out an investigation into the action of auxin on shoot growth |9
changing the concentration of auxin had an effect on the level of phototropisn ' a
create a range of auxin concentrations, starting with a stock solution of 10 gd g
days without any treatment, and then chose five seedlings for each concentra: EdHCGtiOﬂ

the tip from each shoot, and applied the auxin to the seedlings. After three d.
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1. Describe how the student would have made their range of five auxin cont
which was 10 gdm™.

i
W//%
...................................................................................................................... /////////////
-

|

/

////////////

o

-
g

<

=

.......................................................................................................................

&

.......................................................................................................................

a
B

[
w
c
[ose]
o
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)
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e
=
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e
=
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[@]
[®]
>
—
=
]
—
o
=
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>
(%]
]
x
©
(0]
=
3
(0]
>
=
.

]
%
%
.
e

«,
k-
i

o=

s

e o

........................... yie i Nfa.*“n %/////////////%

.

T
S"«
B

.......................................................................................................................

.......................................................................................................................

5. State two factors that are not mentioned which should have been contro!
needs to be controlled.

e 4 COPYRIGHT

T M T I .

il PROTECTED
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6. Another student carried out an investigation into the effect of auxin conc
They used a different range of concentrations and repeated each concent
shown below.

Concentration of auxin Percentage stimulation
(ppm) 1|2 |3 |45 Mean
1x10° 0 2 0 0 1
1x10™ 12 15 16 17 15
1x1073 42 | 57 | 66 | 44 | 40
1x 1072 25 | 26 | 28 | 15 . 22
1x 107 2 “q_lu;ljfr’o

e

-
a) Calculate the me== " 41t 5 . each concentration and enter this info

B
b) Caeailz« * e . nuard deviation for the data setsat 1 x 10~ and 1 »

blo.s

7.  Onthe following graph paper, plot the mean values for all of the concent:
deviation information you worked out in question 6.

.....
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8. What do the standard deviations you have worked out (concentrations 1

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

Quick recap

State whether the following statements are tri: ..z f""’rgf;; 3. vor the ones that are
own correct version. P

-
- “
;o

- o
a) Atropismisa directi~ ! srey tiresponse.
W = e

.
e

=

...............................................................................................

b) Auxinis poduced in all areas of a plant.

5 e u u s 555 s e WA s 8 a8 e e U H s B LU NN S s s 8 AN N E B0 R U NN S S s I R NN A O R RN A S S 00N USSR U NN B S IO LSS AARNNAEBOIR NSO IIRRNAEA AR R NS RNY

.......................................................................................................................

T

.......................................................................................................................

‘Extension

1. Research whata PIN prot7i 5.

.......................................................................................................................
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2. Compete the table to show the effects of some other plant hormones.

Hormone Functions s
Gibberellins /////////////
&
Cytokinin %%//%
L

1
Ethene . ' %
s | F e . % /%
i o o AJX /%/// %
g i | ////////////////////////%
Abscisicacid . V“‘:’ “a

9

Qg

Education
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6. ‘Muscle contractis

Learning objectives -

By the end of this lesson, you should be able to:

Describe the structure of skeletal muscle

Identify structures of a muscle fibre on diagrams and micrographs
Describe the events that occur at a neuromuscular junction

Describe and explain the sliding filament theory of muscle contraction
Explain the importance of calcium ions

.
-

Getting going sl

il A
il v

s

1. Complete the t.L & v (o describe protein structure.

o

Description / labelled diagram

Primary

Secondary

Tertiary

2. Some proteins show quaternary structure — explain what this is with refe;

BTy |
R R R R R R R R R T R R R R R R P P T P PP T PP P PP PP PP PPPPE N T

ETTEE TR T PP TP PP PPR PRI P PR PR PR RPPRPRRRPRRRPRERY. T PP o O T TR TR PR TP PR R PR PPPRIRRRPPRRRRY. |

e

and movement

‘We are all aware that muscles allow us to move. “‘What we mostly think
are skeletal muscles. There are other types of muscles as well, doing dift
thing in common ~ they contract to bring about movement.

Skeletal muscles are very regimented in their structure, which gives the
This is due to the particular arrangement of proteins — actin and myosit
make the muscle shorter, hence contracted. This requires AT%P, so mus.
at all times and this can come from different sources.
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Task 1 Muscle structure

1. Match the type of muscle to its function. v
w
.

i
%/////////%

Cardiac muscle Attached to bones, under //
£

Contractions cause blood |
from ventricles to arteries

Skeletal muscle

=

<

Smooth muscle Under involuntary control | |
Y ¥
-
, . B
2. Define the following: ; 8 5 E
a) Sarcolemma B B . /%
...................................... [ IR S /
i s
c)
Muscle cells form multinucleate fibres. These fibres contain myofibrils, w
myosin are found in their very regular arrangement. They are arranged s¢
one section is a sarcomere,
3.  Name the filaments which:
a) are made of actin and troPOMYOSIN cc..evviiiiieiecieeee e
b)  are made Of MYOSIN e
4. Onthe following diagram, label a myosin filament, an actin filament, an | |
and one sarcomere.
|
I ——
i e PROTECTED

9

Qg
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5. Onthe following micrograph, label a sarcomere.

-
g

i
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g
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.

o

o

.

6. Inthe circles below, draw what would be seen if a section was cut at poin i,

end-on. L ]
[ w
fo N
[ N
e, H

| Q |
19 By COPYRIGHT
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Task 2 The neuromuscular junction

In order for a muscle to contract, it needs to be told to do so. This involves an —
w
.

i
neurone, and then causes the message to be transmitted to the muscle. Then ////////////y/
through the neuromuscular junction, shown below. ///

.

Ve
%/////////////%
m

///////////////

<

v

i
\
B

o

\\\\\\\\\\\
G

5

i

N

s

o

g

L
4
e

1. Label A-D on the diagram.

2. For each of the steps in the flow chart below, circle or highlight which is 1}

A - An action potential arrives down a sensory neurone

B — An action potential arrives down a motor neurone
v
A — Calcium ion channels open and calcium ions diffuse into the postsyn

B — Calcium ion channels open and calcium ions diffuse into the presyn:

C - Calcium ion channels open and calcium ions diffuse out of the presy

v

A — This causes vesicles to move and fuse with the presynaptic membra

B — This causes vesicles to release acetylcholine into the cytoplasm

C — This causes acetylcholine to move and fuse with the presynaptic me

v

Acetylcholine diffuses across the cleft and binc ~ vi hreceptors on the :

— COPYRIGHT

A = This causes calcium ior 27 i = 5 .0 open and calcium ions diffuse ir PROTECTED

&

B — This causas « .t .ui channels to open and sodium ions diffuse in

D :

A flux of ions depolarises the sarcolemma
B — The influx of ions causes an action potential _ |9
C - The influx of ions hyperpolarises the membrane 09

¥ Education

A — This causes calcium ions to be actively transported out of the sarcoy

B — This causes calcium ions to diffuse out of the sarcoplasmic reticulun

C — This causes sodium ions to be released from the sarcoplasmic reticu
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3.  Complete the Venn diagram to compare and contrast a synapse with the |
Think about types of neurotransmitters, how the signal moves, what strug

the process, and what the result is.

Synapse

4. Describe what a t-tubule is and explain its function.
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Task 3 The sliding filament theory

1. For each of the diagrams below, add a description to describe what is hap s
pictures, and your own knowledge. ////////%//
tropamyosin //////
o
Actin W
e -
i
y
Myosin / /////%//
it d 2.
Myosin
3.
Acti
Myosin
ACtiﬂ [ ] 4
5.
COPYRIGHT
PROTECTED
6. e]
Actin v .
oD oo
Education
Myosin
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2. Describe the role of calcium ions in muscle contraction.

.......................................................................................................................

-
g

i
..................................................................................................................... sy
////////////
-

-

.......................................................................................................................

=

.......................................................................................................................

p

B

4.  The myosin molecules are joined to each other at the bases of the molec.
would happen during muscle contraction if they were not bound to each ¢

IO T

.......................................................................................................................

.......................................................................................................................

.................................................................... 0 COPYRIGHT
Y o PROTECTED
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.......................................................................................................................
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7.  Explain why marathon runners need higher numbers of mitochondria tha

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

8. Extension — Suggest what happens to cause rigor mortis. This happens ju:
muscles contracting.

Quick recap

Fill in the gaps to complete a summary of muscle contraction.

There are three main types of muscle — skeletal, cardiac and

skeletal muscle are in appearance due to the

proteins that make up the . There are several

muscle fibre and they are surrounded by the §

membrane of muscle cells. “When an impulse arrives at a neuromusc

to be released which binds to

This causes ions to enter the muscle, and the

. The sarcolemma is folded into L

the spread of the depolarisation. The depolarisation causes

released from the panid i ase’ions initiate mus

myosin et f°jg cach other, and this results in th

)&j_f—"c‘:”oﬁtraction. This is reliant on a supply of _

aerobic respiration, anaerobic respiration and

Stuck? Use the terms given below:
creatine phosphate / phosphocreatine receptors ATP  striated  saic
calcium  sodium  shorter  myofibril  smooth  acetylcholine t-tu

‘Extension

Produce a poster explaining the effect of various toxins and venoms on muscle
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7. Photosynthesis

.
g

. . . -
Learning objectives //////////////
By the end of this lesson, you should be able to: %////////

State the role of a pigment -
Describe how to separate different pigments from a mixture ////////%

Relate the absorption of light to the rate of photosynthesis %

Describe the structure of a chloroplast and state which process happens —
Describe and explain the steps in the light-dependent reaction B
Explain the link between the two stages - ////////
. . : o . L
Describe the steps in the Calvin cycle. “nc ext. ~"a che significance of this
Describe and explain how toud %E;;y “L.e rate of photosynthesis ///////////////%
. L . L
Explain the effecxtcg; LT na .actors on the rate of photosynthesis p—

N

=

<

a
o
\\\\\\\\\

&R
2

.

o

) |
st
1. Inthe box below, draw and label a chloroplast. %/////////////

V

o

.
G

o
\\\\\\\\\

L

il
//////

]
e
> 4

o

2. Write the word equation for photosynthesis.

BTy |

3. Write a balanced chemical equation for photosynthes's.

gl 4T COPYRIGHT

o

e\ PROTECTED

The role of ~ "« « ~yithesis

N S

sis'is a complex set of reactions that happen in the chloropla:
two sections: the light-dependent and the light-independent stages. Durin i 9
is absorbed by photosynthetic pigments, and the light energy is turned in: :
of ATP. Qg
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Task 1

Absorbing light

1. A bit of physics to start — why do most plants appear green to us?

.......................................................................................................................

.......................................................................................................................

G
¥ L

N T

These pigments are arranged into photosystems, with the primary pigmen |
where photoionisation occurs. This is where light is absorbed by the chlox:
electrons leave the chlorophyll molecule. The energy from the light is now
The membranes of the chloroplast are adapted to harness this energy and

Below is a graph showing the absorption spectrum of photosynthetic pign

Absorbance

chiorophll b

chioron
{ f !
}Ez / EE
§ E z; E
Iy A |
i f
”% 5 | j
/ | | /
/ i /
/ I
E 3‘; af} ‘\\
\ /X
3 ¥ / N
) ® P \
: \fM‘ m}w - \\w
400 GO 3% 7600
wavelength [nm]

4. Suggestand ¢ile» Vhat colour light is between 525 nm and 575 nm.
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5. Sketch a graph to show what the rate of photosynthesis would be for the
previous graph.

A
o ¥ A
o A
] 1 H ¥
400 500 600 T00

Wavelength [nm]

6. Some species of seaweed that live in deep water are a red or brown colou
have evolved in this way — what advantage might this give?

.......................................................................................................................
50 e u u %5558 e N s 8 a8 e e U H s B U NN S s s 8 AN N0 R U NN S S s HE W NN O LR N NS SO0 E UGS AR U NN E S IO LSS AARNNABBOIO NSO II RN NNEA AR NS RNY
50w u %555 a e N 8 8@ e e % H s B U NN S s s 8 AN NN B0 E U NN S S s s e NN 0L E NN S SO0 E UGS A AU NN B SN0 LN S AARNNAEEBIRUNS SO SIRNNNEAA R Y NS RNY
50w u %5858 e w8 8@ e e % H s B U NN S s s 8 AN NN B0 R U NN S S s s @ NN A 0L E U NS SO0 E UGS AA YN A B SN0 LSS AARNNAEBBI OSSPSR N NN B Y H s RNY
50 0w u %5858 e N s 8 8@ e e % H S8 U NN S s s 8 AN NN B0 R U NN S S s s e NN A O E N NS SO0 E U NS A A AU N A B SN0 LN S AARNNABEBI RSSO PSRN NN EA AR YE S RNY

T

Task 2 Chromatography

Chromatography

A ——

Digrie t< ‘wid in chloroplasts can be separated by chromatog
crushe! 1 hol.ent (the extraction solvent), dotted onto the origin line on
plate, a n dipped into a running solvent. The pigments will move up |
become separated. This could be used to compare the pigments from two &
The R value is then calculated:

The varicgg
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1. Complete the following table to give reasons for each of the steps in the |

Action \

.
g

.
L
Bung/lid on the chromatography tube //
%////////
Yy
e

Solvent line recorded when it is near the —
top of the paper / TLC plate | Bl

///////////////

<

=

Origin line drawn in pencil

P

5

e

o

Wear gloves o

E
k
E
r
s

e e

e 3 3 ’ f
The paper should be ='z .ed ¢ 1..¢ origin /////////////%
line is above t'« & @i~ uie solvent S——

I - 1 T ————.. i

- 3

-
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3. The distance travelled by the solvent front was 96 mm. Complete the foll

Pigment Distance from origin (mm)
Carotene 88

Chlorophyll a

Xanthophyll 48

4. Why doesn’t the R value have units?

COPYRIGHT
PROTECTED
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Task 3 The light-dependent stage

Phosphorylation

qight is absorbed by the chlorophyll and this excites electrons. This can hy
photosystem - photosystem 4 - and result in cyclic photophosphorylation. |
both photosystems and result in non-cyclic photophosphorylation. Both p1.
non-cyclic photophosphorylation produces reduced NADP as well. “We will
non-cyclic photophosphorylation.

& Jj ke
1. What does photophosphorylation mean? 8re *\ (e word down into part
g

e

2. Fillint

e gaps to describe the structure of the thylakoid membrane.
The membranes are found in large
They consist of a with specific

embedded, each of which has a specific function. There are phat

to absorb light. There are electron

These allow electrons to release t

that they contain. There are also stalked particles. These consis

to ions, with an

side. This enzyme catalyses the for

from ADP and a phosphate group. '

the process of

Stuck? Use these missing words:

chemiosmosis thylakoid electron transpo:
hydrogen chlorophyll ATP

proteins ATP synthase juow . Stroma

&
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3. Describe what is going on at each of the numbered stages.

-
g

i
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g
Vo

=

<

&
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2ttt trteetararenenraseeeraeneeern e enenne e ra e e a o e et e eern e entrrnenrerrnenenrnrarenrenill

B ittt eettreeeerteeeeenreneeeenteneeanenenearenennaatnnran—enareneneraneneenrnrnetnrenraeeanenreernrranenill

T RRTTRTRUURTRTRURURIRRUP
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State the three products of the light-independent stage.

The diagram below shows the membrane from a species of bacterium tha
order to generate ATP. It does this using the protein bacteriorhodopsin i
protons across the cell membrane.

Use the diagram to explain how this bacterium s¢ - » tes ATP using light.

n
o

envino

~ bacteriorhodopsin

ATP .
synthase

T

AN AN R A AN R AN AN A

.......................................................................................................................

Task 4 The light-independent stage

1.

State the two products from the light-dependent stage that are needed ft
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2.  Complete the labels in the cycle below.

3. What is the name of the enzyme needed to catalyse the step labelled 17

4. This used to be called the dark stage. Explain why that is not completely

.......................................................................................................................

6. Describe what happens to most of the chemical next to label 3.

.......................................................................................................................

.......................................................................................................................
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7.  Weedkillers often act by stopping the flow of electrons in the light-depent
would result in limited growth, or death, of a plant.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

<Limiting factors

W &
O —

. Synfirlésis is affected by several factors the main ones by

factor. °If you increase the value of a particular factor, and the rate increa:
was limiting the rate of photosynthesis. The effect of these factors can be |
rate of photosynthesis when one of the factors is changed.

1.  For each of the three main factors stated, describe how it can affect phoit

COL availability: o

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

The graph to the right shows t .« + ~ fincCreasing
light intensity on the rot - 6. vceir uptake.

2. Staj tt  n.niting factor is at point 1, and explain why.

Rate of oxygen production

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 B

e

%//

///

%//////////
o

///////

&

\\\\\\

\\

i
e
P

\\\\\

\\

s

L
s

H

COPYRIGHT
PROTECTED

9

Qg

Education




3. What could be the limiting factor at point 2?

.......................................................................................................................

-
g

i
4. Sketch a line on the graph to show what the result would be of increasing %/////%
////////////

5.  Why is the rate of oxygen production used as a measure of the rate of ph. -
i -

....................................................................................................................... %//////////////%

<

v

....................................................................................................................... %//////////
F
e
»
i
Task 6 Measuring the rate of photosynthesis
1. Intask 5, we stated that the rate of release of O, can be used as a measu:
It would also be possible to measure the uptake of carbon dioxide. Comp
for, and one reason against, using these two measures.
For
0O, uptake
CO; release

9

Qg
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2. Extension - Plan an experiment to measure the effect of changing light inl
photosynthesis using a photosynthometer.

Diagram of apparatus: i
i
g

—
////////////
Yy

@

<

v

&

i
B

o
s

; . ¢ o
» 4 | 8 Z

Dependent variable:

Controlled variable Ho

—_les ) stablelayout COPYRIGHT
Pl PROTECTED
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Quick recap

Complete the table of definitions. After this exercise you should expand this t¢

.
g

i
make a complete glossary. y
p 8 y ﬁé////////
F
The splitting of water using light ////////j//
y
Vg

amaa
D

w
Site of the light-independent reactions - ®

=

<

The enzyme that creates ATP

A series of proteins embedded in the thylakoid membrane

e

5

e

The enzyme needed to catalyse the fixation of CO,

o

s .

L
r
s

& = 3
Site of the Iight-dependen'g}rr{y,« WD s A %/////////////%

o = A e

. Wy ’"M -
k(i v e;j raries /////////////

Stack of tkad

o

g

bduct of the fixation of CO; in the Calvin cycle -

L

Final electron acceptor in the light-dependent stage

Increases kinetic energy

The flow of protons which results in the formation of ATP

A coloured chemical which absorbs some wavelengths of light

Used to separate chemicals from a mixture

‘Extension

1. Compare and contrast photosynthesis and respiration. You may wish to u
2. Research what is meant by the endosymbiotic theory and then write a br
You may wish to use diagrams to help your explanation.

—e & COPYRIGHT
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8. Respiration

. . | i
Learning objectives //////////////
By the end of this lesson, you should be able to: /%////////

Describe the structure of ATP, and explain its function y y.
Describe the stages of aerobic respiration including glycolysis, the link re ///////%

oxidative phosphorylation L //

State the products of each stage pre—
Explain the importance of coenzymes with reference to oxidation and re B

Describe the anaerobic pathway and explain why - s stilised . /////////
. = . . e = » - = /
Describe and explain the difference in AT pr. 7 .cion between aerobic -

-
g

=

o

a
o
\\\\\\\\\

&R
2

5

i

N
|

) |
4

//////////

i “,o e
ol > ving diagram of ATP.

\\\

o

o

G

e

/

2. Match the words to their definitions.

1 ATP A Carbohydrat? monomer used as

2 Substrate B A érsﬂgcﬁ; which contains one | COPYRIGHT
3 Enzyme e l »—Th—éﬁ‘;‘bstance used in a reaction PROTECTED
4 Alphaglus w ’ " ~ D The loss of an electron

eropic’ E Polymer of glucose found in anin

drogen F Produced in respiration, transfey |9

7 Reduction G The gain of an electron aa

8 Starch H Does not require oxygen EdUCG‘?iOﬂ
9 Oxidation | Reduces the activation energy in

10 Glycogen J  Polymer of alpha glucose found |
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‘The role of respiration

Respiration is a complex set of enzyme-controlled reactions which occur
mostly aerobic respiration, whereas some rely heavily on anaerobic respit.

.
but there are some organisms which can only do anaerobic respiration, a1 ////////////////
aerobic respiration. The aerobic pathways start with a process called glyci. /%////////
cytoplasm and converts glucose into pyruvate. The pyruvate is then active ///%
mitochondria where it undergoes the link reaction, the Krebs cycle and o o &

The end product of these processes is AT%P, sometimes termed the energy |
transfers energy from respiration to energy-requiring processes within the
T

-
g

o

<

transport, movement of chromosomes and organelles, and activation of p:\ £ L %
o e %% /
: 3 | B 4
Task 1  The mitochord ' w. - e
o i — m—
Ll s /"
1. State fourrulesf « 5 . af drawings. L
2.
OO OT TP OUOTUPPTOTPTUTPTOUPTOTPTPPPPPTPTOPPOI
L I RPTITIROIINTIROTIOIIIE.

2. Inthe box below, draw a labelled diagram of a mitochondrion. Annotate
stages of aerobic respiration that occur there.

~e A COPYRIGHT
s i PROTECTED

9

3. Name a chemical which will normally be entering the mitochondrion. ' 09

....................................................................................................................... EdUCQtiOﬂ
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4.  Explain why the total surface area of the inner mitochondrial membrane:
the outer membranes.

.......................................................................................................................

i
....................................................................................................................... p -

d i
....................................................................................................................... Ve

e

.
g

=

<

e

5

e

-
s Qo

5

e

.

Task 2 Glycolysis

“An ancient pathway

Glycolysis is the first pathway to occur, whether the cell is carrying out ag
9t is an ancient pathway that happens in the cytoplasm. 9t involves the pa
glucose (which contains six carbon atoms) into two molecules of pyruvate |
carbons). ATP is both used and produced, and reduction of a chemical cal|
The reduced NAD is used in a later reaction ~ oxidative phosphorylation

1. Complete the following flow chart to show the reactions occurring in the |

2%
Phospho e ec)g Q‘cose COPYRIGHT
| drmddg—~ visphosphate) PROTECTED
\4
g
4 x 2x | Gg

Education

2 x pyruvate
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For one molecule of glucose, what is the NET gain of ATP during glycolysis

.......

.......

4. Synoptic — Describe the lock and key theory and the induced fit theory of |
o "
......‘“.”ff ..............................................
Naat 4
5. Suggest what would happen to the reactions in glycolysis if there was no ¢

........

6. Explain why a suspension of mitochondria cannot carry out respiration wi

respiratory substrate.

........

........

........
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Task 3 The link reaction and the Krebs cycle

If there is sufficient oxygen (and it is a eukaryotic cell), the pyruvate from glyco
matrix of the mitochondrion. There it will undergo the link reaction and the ki

1.

Using the following paragraph, construct a flow diagram of the link react

Once inside the mitochondrion, the pyruvate is decarboxylated to relea:
product. The resulting 2-carbon compound is oxidised by the removal ¢
by NAD, so producing reduced NAD. The 2-carbon compound is then
acetyl coenzyme A.

Coenzyme A releases the 2-carbon compound (acetyl group) into the Kre:

Turn the following diagram of the Krebs cycle into a concise set of bullet ¢
for you.

Acetyl (2C)

=

4C compound (oxaloacetate) 6C compo

2 x Reduced NAD g

2 x NAD

Reduced FAD

5C compound @

. CO;
cetyl group combines with a 4C compound (oxaloacetate) to

................................................................................................................

Ty |
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............................................................................................................... —
.
g

-
W
L ST RO U U STUUUPTUUUTRUUURUTURIUNIPRO. / //
////////////

o B /

3. Define the following terms: gg//////yg
Decarboxylation %////////4/////%
....................................................................................................................... —
.............................................................................. a5 /////%

- o |
Dehydrogenation ¥ A %
- 7
i L N L
L Tk /////////////%
........................... }’» - - e Nf&.n”....................................................................p %///////////////A

.
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Task 4 Oxidative phosphorylation

The reduced NAD and reduced FAD are now used to fuel oxidative phosphory
ATP is generated.

1.  Fillin the boxes in order to label the following diagram.

COPYRIGHT
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2. Using the diagram from question 1 to help you, order the statements. Thi

The energy is used to pump the hydrogen ions from the matrix

The H is split into protons and electrons.

Oxygen also accepts protons, and, therefore, forms water.

The hydrogen ions flow down the electrochemical gradient ba.
specialised channel protein in the inner membrane.

The electrons flow down the electron transport chain through ¢
releasing energy as they do so.

1 NAD and FAD are oxidised, releasine t - = énd are reformed |

i

o x'(y i
The electrons in the ET7 = - ace ted by oxygen (the final eleci

B

w

The electus s {:‘":;,xﬂeC'eptMEd by the first electron carrier in the ¢!

L T sults in more hydrogen ions in the intermembrane spac:
electrochemical gradient.

The channel protein has ATP synthase attached on the matrix s

The flow of hydrogen ions through ATP synthase causes the far
phosphate group — this is known as chemiosmosis.

3. Add annotations to the diagram from question 1 to show what is happen

4.  Name the role oxygen plays, and explain why this is important.

.......................................................................................................................

.......................................................................................................................

5. In some experiments to explore what is happening in this process, the ou!
removed. Explain why this would cause ATP production to stop.

Task 5 Anaerobic respiration

| —

Aerobic respiration produces more ATP r.» ec\"w per gﬁlucose than anaerobic
be able to produce some ATP 1:=%,. ¢ | = “ riaerobic pathway when oxygen levels

1.  Whatisthe r=le¢ o ¢ ty,,on In aerobic respiration?

2. Explainin detail what would happen if there was no oxygen.

.......................................................................................................................

.......................................................................................................................
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During anaerobic respiration, glycolysis still occurs. For glycolysis to continue,
be reoxidised.

3. Draw a flow chart to show how this happens in mammalian cells, and also e
- -
g

o
7//////////%//
Mammalian cells: ///////////

m
y
4.  Explain why the yield of ATP per molecule of glucose is less than that of a¢
Task 6 [nvestigating respiration
1. Suggest why yeast is often used for ex~er me. *';,ar.‘vesfigating respiration. COPYRIGHT
ot o PROTECTED

2.
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Qg
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A respirometer can be used to investigate the rate of respiration. Belowisaal

3.

4.

6.

screw
Clip \D:_
- L N
1 7
small Mo e 7
organisms - A4 - .
o =y |
\SO% o
sodium
hydroxide

solution
\_/ -

fluid in the
manometer tube

What is the purpose of the sodium hydroxide?

.......................................................................................................................

If the organisms are living and carrying out aerobic respiration, which way
move? Explain why.

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

.............................................................................................................

Why should the taps be left open for 10 minutes before readings are take

.......................................................................................................................

.......................................................................................................................
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7.  Why should the mass of organisms be taken at the start?

.......................................................................................................................

.......................................................................................................................

8. How is the manometer reset?

.......................................................................................................................

9. |If yeast was used instead, how could you adapt the equipment to measu::

Quick recap

Fill in the gaps in the paragraph below.

Respiration in cells can be aerobic or Aerobic

and produces ATP per mo

anaerobic respiration does. Both start with the processof

glucose into and produces

respiration pyruvate is actively transported into the

the link reaction and the cycle occur. These prt

The reduced NAD is reoxidised during oxidative

inner mitochondrial membrane. This is folded into

. This process uses a flow of hydrogen ions to p:

as . Oxygen acts as the final electron

insufficient oxygen, the electron transport chain will stop and NAD 1

. This means that the Kre' i rcle and the link @

9n order to produce some ATP, red:~ d \T"‘ ~in the

anaerobic pathway.

Stuck? gETSE-se ¢ __ii1g words:
WP mosis oxygen phosphorylatio
atrix anaerobic pyruvate
cristae reduced Krebs
glycolysis ATP cytoplasm
‘Extension

Research the scientists who have contributed to the theory of all stages of resg
about each scientist and what they contributed to the theory. Remember to 1
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9. Stem cells, mutations and ge
v

: : . .
Learning objectives
-

i
-
By the end of this lesson you should be able to: //
yDF‘ the t ty Il and define the different t fst il ////////////
efine the term stem cell and define the different types of stem cells o

Explain how a stem cell becomes a differentiated cell

Describe how induced pluripotent stem cells are created dE
plurip Zf///f

Define the term transcription factor n:

Describe how transcription factors control gene €« 5 ssion VY
. . . S

Explain how gene expression can be alter at ' < ji.cing .

Describe and explain the lacerz 01 . 5 n eﬁgmple of control of gene ex |

Explain how mutatir» ++ cu-. r.d their effects on gene expression and, t , -
i f-i;. ;;;;; L |

N

v

<

Discuss the therapeutic uses of stem cells

a
\\\\\\\\\

o=
2

.

o

) |
4

V

o

G

.......................................................................................................................

o=

=

2. Describe translation in as few words as you can. N
ik

|
....................................................................................................................... g

-
\\\\\\\\\\

r

.......................................................................................................................

.......................................................................................................................

.....................................................................................................................

.....................................................................................................................

Differentiation

All humans begin as a single fertilised egg cell. This cell is a stem cell - it |
into any cell in the body. During development, the L livides by mitosis, «
differentiate. This needs to happen in a ver :(t ifz »p‘..ied ‘way to ensure that COPYRIGHT

PROTECTED

&

In a full-grown adult, some "< @ . >V /.emain but most cells have differen
to produce proteins 2.+ « “.tain times. All cells in the body have all of 1

only n it s _sof it at a time
All of ¢ ans that genes need to be turned on at certain times, and oi \
development or as part of the day-to-day life of the cell. '9
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Task 1 Stem cells

1.  Whatis the general definition of a stem cell?

.......................................................................................................................

.......................................................................................................................

As stem cells begin to differentiate, their options become limited.

2. Complete the table to show definitions for the different types of stem cell

each type.

- o

: L
G

—

y{) . -
Celle *v y« 3 _ifferentiate into

o

L

e &

Ay

Cells of 1

Several cell types

Unipotent

Skin cells

3. Synoptic - Complete the table to describe two specialisations, and how th
for each of the specialised cells.

Cell name

Function

Specialisation

Erythrocyte

Neutrophil

‘Squamous
epithelial cell
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4, What does iPS stand for? Give a definition.

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

5. What is the advantage of using a person’s own stem cells to grow an orga
as fully as you can, thinking about the immune system.

Stem cells can be used for research into development, and for looking at how ce |

6. Explain how iPS cells can avoid some of the ethical issues involved in using
for research.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

Task 2 Gene expression

Same DN, different expression

8

All adult cells with a nucleus from <. ‘iviwdal will have exactly the san
makes a cell in the retina ke'wav: « ulirently from a cell in the skin? The ai

1. What kind of molecule are transcription factors?
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2. Below is a diagram of an example of a stimulatory transcription factor, on
Decide which of the labels goes where on the diagram. The first one has |

protein transcription gene promotor region translation

5
3
i
2 4 .J‘
i ‘;‘ L% o
. fé ):M o

1. Transcription factor

B e el

R TR TR P TR PR PP PP P PP PP T PP PR v SFTTTTTTPTTTRTRPRRRTRRTRUTTRS |

................................................
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4.  Other transcription factors are inhibitory — what would be the difference |

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

pre-mRN&

splicing
altern
splicat
mRR
translation
protein
isoform:

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

................................................................................................................
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Task 3 The lac operon and phosphorylation

The lac operon is an example of transcriptional control in prokaryotes. The bat —
. .
.

i
variety of sugars. If glucose is in the surrounding environment, it will use that ///////////y/
If there is no glucose, but there is lactose, it can absorb and use lactose. Inorg ///

g

genes on.

-

.............................................................................. AN e %%////

2. Name the bond that holds the two monosaccharides ‘ogether Sl

=

1.  Name the monosaccharides that make up lactose.

e

5

e

o

e .

AL L m—
H al s .t ; H H "
3. Name the reaction e siiteintwo monosaccharides being formed frot s

e

s // ////////////

- 3

%
k-
£
s

.................................................................................................

4. State what the following enzymes do:

LACTOSE POIMTIBASE tiiiiviiiiiiiiiii e v et e s e v e e s bt e e e e v e ae s s e e e sveaasbnrenaaseee il

5 e u u s 5558 e A s a8 e e e U H s8N NS s s 8 AN AR U YA S S SN E NN AR R LA S SO0 E U NN S S AR U NN B S IO LU SAARNNAEBOIO NSO IIRRNAEAA RN S RNY

T

5.  Match the structures found in the lac operon to their functions.

When bound t¢
1 R | | A
egulatory gene (I) polymerase fro
2 Repressor protein B Catalyses trang
P P phosphodieste:
3 Promotor C | Codes forthe
Codes for the o
4 RNA polyme 2 D
polymerase and beta galac
. Area where RN
5 Operator region (lac O) —E begin transcrig]
Structural genes (lac Z sl
6 § . ¢ | Where the repy
and lacY) - D e K COPYRIGHT

PROTECTED

6. Order the following stater.i . 2 now what happens in an E. coli bacter
lactose present.

— i

The repressor protein binds to the operator region

The enzymes are not produced lg
A repressor protein is made Clg
The RNA polymerase cannot bind to the promotor region EdUCGtIOﬂ

The regulator gene is expressed

The structural genes cannot be transcribed
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7.  Now write your own set of statements for what happens when lactose is |

.......................................................................................................................

-
g

i
W//%
////////////
-

|

o
....................................................................................... B}
////////////

o

.......................................................................................................................

=

<

.......................................................................................................................

&

a
P

-
%
.
o

5

k-

i
o=

i S wE

L
s

#

T T - N R T L TR TLRRLITI A |

Task

1. Define the term mutation.

Mutations

.......................................................................................................................

.......................................................................................................................

2. Describe the difference between an insertion, a deletion and a substitutio

T
5 e w u %585 a e 8 8@ e e % H s B U NN S s s 8 AN NN B0 R U NN S S s s E NN O LU N A S SO0 E UGS A AU NN B S NI LN S AARNNAEBOIR USSP I RN NN B Y NS RNY
.......................................................................................................................

.......................................................................................................................

3. Describe what is meant by a frameshift mutation.

.......................................................................................................................

.......................................................................................................................

.................................................................... ‘ e j » AIRITIIEECTEOREERISRIRIIRT. COPYR'GHT
e e PROTECTED
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4.  Asequence of DNAis as follows:
TACGTCGTCGTC AAA AATTCTTTA GGG

a} Compete the table to show the corresponding mRNA sequence, and
for. You will need to use the following table of mRNA codons to am |

Second Base

First Base

ACA AAA Al
Iys HE
ACG AAG Al
GuUY GCuU GAU Giny
asp —
GUC GCC GAC Giw
s val ala
GUA GCA GAA Giw
o b
GUG felaey GAG G
DNA TAC GTC GTC GTC AAA a
mRNA
Amino acid

For each of the following examples of a mutation to this sequence, descri|
effect of the mutation might be on protein function.

b) TACGTCGTC GTC AAA AACTCT TTA GGG

..................................................................................................................

..................................................................................................................

d) TACGTCGTC GTC AAA ATT CTT TAG GG

..................................................................................................................

..................................................................................................................

..................................................................................................................
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5. s there any situation where an insertion or a deletion would not result in
could happen.

.......................................................................................................................

i

7////////%
....................................................................................................................... .

M
....................................................................................................................... o)

|

/

-
g

<

=

&

6. Describe and explain how a truncated (shortened) protein might be prod.

p

.

B

nnnnnnnnnnnImmonnm oo

b} aharmful mutation

c) aneutral mutation

........................................................... T oy | A0 T COPYRIGHT
Ne .l PROTECTED

9
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Quick recap

Complete the paragraph by filling in the gaps.

i

Stem cells are cells that can divide and

stem cells are found in the embryo and

cell type. The use of these in research |

issues. Differentiation is controlled by

and leads tc.w> o
- & o

-
,«\’Xy
o

g

to the shape of the cell, or the = hif uf
- :

e i

i e

-
g

—
////////////
Yy
W

By
///////////////

v

<

e

5

e

-
s Qo

5

e

blood cells have ~ .~ - to provide more spa
T L =
! e W /{///////////////
oxygen. can be switched on or off by the binding or unbinding ¢ A" 4

These bindtothe _________

stimulate or stop transcription of a particular gene. Gene mutations ¢!

DNA. This can happen through deletit

varying effects. 9If the amino acid sequence is changed, this changes tt

structure of the protein, and this might

the protein as the will be affected.
Stuck? Use the words below:

specialisation totipotent ethical promotor bonding
differentiate any genes transcription factors insertion
‘Extension

Write a mini essay on the following:
The importance of stem cells.

Remember to plan your essay first using a spide” ¢ ay - n, >r something simila

hould include the followine: i COPYRIGHT
Your essay should include the o))‘oyv|r1an ﬁ PROTECTED

e  Ashortintroduction. ’ o
e Twoorthreetopizs 5 & < 2in cells, the choice of which is up to you.
 such other if possible.

® i ‘ opics to the theme of the question — why are stem cells impor.

9

Qg

Education
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10. ‘Body plans, cloning and b

. . . . -
Learning objectives //////////////
By the end of this lesson, you should be able to: /%////////

Define the term body plan -
Describe and explain the role of mitosis and apoptosis in the developme ////////%

%/

-
g

=

-

Explain the genetic control of body plans with reference to homeobox g /2

Define the term clone @ //////;/////
Explain how cloning can be carried out artificially in plants and animals oL
Describe and explain the advantages and disac'a = 3 »s of cloning / -
Describe how microorganisms are use ' ir fii'é\; :wrfoldév &

Describe how to culture n;{(’-;;,& 1 7a1 . 1.5 in a lab with reference to asept /////////////%
Describe and expl:gg‘ y e ot curve of a bacterial population in close %/////////////j

.

a
\\\\\\\\\

&R

_

i

o

1. Produce a mind map to show what you already know about clones. %////////////

//////////

o

F .
Qe

i

iy

.

¢
st

~

o

s

%////////////
.

o~

=

o

i
@

COPYRIGHT
2. Describewhatatranscriptionjar,;u‘ - '* PROTECTED
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Task | Body plans

Body plans

Organisms develop in a very controlled way. The fertilised egg cell first mu
ball of cells must become specialised. Some cells will become one type of ti
other types of tissue. In addition to that, the ball of cells must become org.
the head end of the organism, and the other end becomes the tail end of th
body plan, and is controlled by homeotic genes. Some of these gene sequern:
between organisms, giving evidence for evolution.

1. Define mitosis. o L e

2. Complete the paragraph by filing in the gaps to show how body plans are

Body ___ are controlled by

development of an organism — head &

Some of these genes contain sequence

base pairs long, and code for sections

— the . Thi

to other sections of DN%A and initiate

This sets off a cascade of gene expression — this led to the homet

called ger

control which body part goes where — head to tail polarity.
Stuck? Use the words below:
homeotic master switches plans anga

transcription homeobox wildid pro

3. How many amino acids will t-.- ‘b1 .he homeodomain sequence?

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 B
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6. Use the following diagrams to explain what happens when a homeobox g
usually initiates development of the eye in the fly is replaced by a gene fix

development of the eye in the mouse.

-
g

i
W/////
Homeobox gene Genes for the development of the ey ///
////////////
Y .

transcription %%// .
v
////////////

o

=

<

&

a
P

4,
- B
%
E

i

%

e

e

.

v

Homeobox gene Genes for the development of the

transcription

T
T
T

e & COPYRIGHT
( ). | SUTCITITITITPIPIPIVITEIVPRPEPIPPRVETIVES | ?ROTECTED
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7. Use the following diagrams to help describe and explain what happens w
development in a fly is replaced by a gene from a fly, but for leg developn

Homeobox gene

transcription

i -
& wf; e
J(:?
@ f 2 -
G {‘w i ! . w*? -
g s
-
T ‘ Homeobox gene from a fly, but one
that usually codes for leg development
Homeobox

_ I

Ty
BTy
.......................................................................................................................

.......................................................................................................................

8. Extension — What do these experiments tell us about the evolutionary his|

9. Define apoptosis.

.......................................................................................................................
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10. Describe the role of apoptosis during development.

.......................................................................................................................

-
g

-

....................................................................................................................... —>
/%////////

3 o

|

/

.......................................................................................................................

<

v

.......................................................................................................................

&

i
E
B

-

4,
“
-

=

G

i e e

i ru /////////////%/
i
T W s

.

s

Task 2 Plant cloning

Cloning

Cloning can happen naturally or artificially. 9t happens naturally in many p!
in animals. There are advantages and disadvantages to living organisms in ¢
terms, plants can be cloned by tissue culture / micropropagation. Animals at
embryo splitting is quite successful. Again, there are advantages and disadv:
animals that can be cloned - there is the potential for non-reproductive clot

1. Name the type of reproduction that produces clones.

2. State three advantages of a plant carrying out cloning.

PP OTTOUTTOOPTIOUPPRROTRITIOON

............................................................. ‘ - j 1x“\ COPYR'GHT
2. e W . N PROTECTED
3.

9
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3. Describe and explain why the lack of genetic variation might be a problen

.......................................................................................................................

-
g

i
....................................................................................................................... W//%
////////////
-

.......................................................................................................................

=

<

....................................................................................................................... / /
4, Name two ways plants can clone themselves naturally. m
ysp y "l

; -
(Y 5. T £\
e ad : %/ /%

2. e e A SRORIOPII | . i

3 G b

G | m—

= e

. . Az_“éy’"w ;Mg'»w . .
Many geneticallv.ide ‘ Tpnts can be created artificially using tissue culture P

né procedure was followed by a student. Identify three errors
the procedure could be improved.

1. Cutasmall piece of tissue from anywhere on the plant and divide it |

2. Place these explants onto agar gel containing auxin and cytokinin.

3. lLeave the explants to grow into calluses.

4. Move each of the calluses onto new agar plates containing auxin.

5.  Move the calluses again onto growth medium containing cytokinin.

6. Allow the callus to grow into plantlets and then transfer to a greenhg

Errorin step D iiitereertrereertrreeecreteteeriareeretaee et e seettaeeeantaaneseereaaeransiseeehll

I POV EIMEBINLL 1ottt crirricenireseeicrtnneerirseeercrsnnenennnsseecsmnnsoseerssesncrnnneerensroeii)

Error in step PRI

IMPIOVEMENT: e nnne

.................................................................. P, . T COPYRIGHT
. 5 , PROTECTED

Errorin step : L A

9
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Task 3 Animal cloning

1. Name an example of natural cloning in animals. s
-
.

i
.................................................................................................................... &
-

<

2. Inatechnique known as embryo splitting, clones of animals are produced
and sperm from the bull. These are then used for in vitro fertilisation to o

v

grown info an embryo. T‘he‘embryo is divided into several parts, and eac %%////;
cow. The embryos grow inside the surrogates, and the calves are born. m—
a) By what process are the eggs and sperm (;re;‘ i ,, ////////////%/%
- W % //
' >°‘\2 ,V ; ...................................................... %/////////////////////@
b) "¢ fertilised egg cell become a ball of cells?
c) ™ alves that are born — which animal are they clones of?
d) Explain why the embryo can be split into separate parts, and each pari
3.  Use the following diagram to help you explain the process of somatic cell
bullet points.
Ovum (egg
cell) from
sheep A
Cell from the
mammary gland COPYRIGHT
of sheep B PROTECTED

9

L O PSP OPPPPPTOUPTPUTRPPPRINTTPPPPPTOPPRPPPRRPI. C\g
. | Educgtion

...............................................................................................................
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4, What is a somatic cell?

.......................................................................................................................

-
g

i
////////////

g
Vo

|

s
////////////

o

=

<

&

a
P

i
o

s

L
s

#

b) There is the possibility to clone members of rare or endangered specic
c) Aherd of clones could be produced, all therefore showing a particuly

................................................................................................................

e & COPYRIGHT
Pl PROTECTED

9

Qg

Education

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay



Task 4 Biotechnology

1. State three reasons why microorganisms are particularly useful in biotech

OO URIORIURINORRPRIE
................................................................................................................
IR
3 S o
........................................................... f«..f L
Y . T g
.............................. 3 f-.v.!.. L -
g et

<. System moi

Sensor pic

Reactor tank Thermal jau

Submerged aerator Effiuent
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2. For each of the features stated below, state what it is for, and explain wh\
a) Sensor probes for pH

................................................................................................................

i

7////////%
................................................................................................................ .

M
................................................................................................................ o)

-
g

=

<

| |

.............................................................................................................. &
P

.

b) Aerator g EE
//////////////

U

-

s

c)

TS

3. Explain why all inlets will have filters on them.

4. Describe the difference between batch cuiture and continuous culture,

R TR TR P TR PR PP PP P PP PP T PP PR v SFTTTTTTPTTTRTRPRRRTRRTRUTTRS |

e 5 COPYRIGHT
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Task 5 Culturing and counting microorganisr

Whenever microorganisms are being grown for the purposes already discusseg
microorganism is allowed to grow — this requires the use of aseptic technique:
unwanted bacteria.

1.  Explain why it is important that there are no unwanted microorganisms.

.......................................................................................................................

..................................................................... : S \/f..-‘,....-.-'a-vuyu-'a-vuyu'a-vuyx\t
i a2
= 4
o m“()
.......................................... “ T
fw g
3 | w
e i

g s
When lookigg at = '« . arusms in a lab setting, they are usually grown either
ajelly-li {3 ta .o — agar — which has been melted, poured into Petri dishes,

2. Before beginning any practical, all equipment and the agar should be ste;|
equipment that is usually used to carry this out.

nnnnnnnnnnmmTmInnInmmmmmInnnmmnmTnonnmm oo, .

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

Counting colonies

™ —

9Inoculation is the term s u't % c.cribe the transfer of microorganisms ¢
This can be done © ‘¢ . “rver of ways depending on what you are wantir
popugetSor \ ., you would spread a known volume of the broth onto i

perforiit a serial solution first.
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4. Complete the following diagram to show how to make a set of 1in 10 seri

concentration of each resulting solution.

Add cm? of

Add cm? of

. i

—
Itir. © .oicentration

-
g

—
////////////
Yy

////////////

o

<

=

a
B

i
o

s

B

........

e

e

e

e

5.  Astudent made a set of serial dilutions. She placed 1 cm® of her 1 x 107
32 colonies grew. Calculate the number of bacteria in 2 cm? of the origin:

e

6. The student used her data to plot a growth curve for the bacteria. Sketch
happen to the population of the bacteria in closed culture in a Petri dish \|

over time.

COPYRIGHT
PROTECTED
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7. Match the growth stage to the description of what is happening.

A lL 1 Each bacterium has suffici
% is rapid, the population in¢ —
. .
g

i
B | Log ) Complete lack of nutrient. /////////%
waste products ///////////
. Cells are taking up water, Y.,
C | Stationar 3 i . . //
¥ proteins. Little cell divisig| //////%

By
///////////////

<

=

Nutrients are decreasing o

D | Death 4 .
Death rate is equal to rep!

e

5

e

8. A batch culture is effectively a closed culture - > pc wlation is allowed t
curve. Describe and explain what tyre»f ae*.’ulites are harvested from

3

o

5

e

i

- 3

r
s

Task 6 [mmobilised enzymes

Some products that are being produced by biotechnology don’t require whole
just extract the enzyme required from that microorganism, and allow the subs
enzyme. This could just be in a test tube, but the process is improved by imm¢

1. Describe the lock and key hypothesis of enzyme function.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

2. a) Ifanenzyme and a substrate are allowed to 77/, reely in a test tube,

reaction has finished? gl 4T ¥ COPYRIGHT
/ Yl PROTECTED

Weseasssaressseeanastanasanananant R L LR CELRE LR IR R R R LA NI |

.......................................................................................

issue does this cause?

9

ooy
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3. Fill in the gaps to describe three methods of immobilising enzymes.

‘Enzymes can be immobilised in several ways. 9In all ways, the __

-
g

=

enzyme must be available to the ///////////////
being b dt i t subst h 1 by ioni /é//////////
enzyme being bound to an inert substance, such as clay, by ionic Py
Vo)

interactions. This might distort the of t ////////g////%
?

/

=

o

&

are not strong bonds and so might be o -

appearing mixedinwiththe _ . .  @Anothern // -
- ad .

bound by ..~ _»ouding — the enzyme can stil ,

G v |

& -
i L
s

.~ itisless likely that the enzyn

a
B

o

\\\\\\\\\\\\

H

in a matrix. This doo

enzyme in any way, but the substrate will need to

Stuck? Use the words below:
substrate entrapment broken covale:
shape stronger adsorption produc

A student wants to compare the speed of reaction between two immobilised ¢
from two different yeast species. The student sets up two columns as shown ¢

Starch
solution

) COPYRIGHT
‘T}(&“D;w | Beads PROTECTED
containing
U 3 amylase
\ELG.Qj tap |9

tap ; \\: _ Gg

Education

Product Product
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4. In order for the student to be able to make valid comparisons between t)
would need to be controlled:

................................................................................................................

i
7 O | p -
M
< SO, | Ve

|

/

1. e
-
g

<

=

&

5. Describe how the concentration of the product could be measured.

p

.

B

.......................................................................................................................

6. Explain two advantages of using immobilised amylase rather than free an\

................................................................................................................

................................................................................................................

Quick recap

Define the following terms:

F=) T AV £ T o1 o T o TN,
D) LOE PhaSE .iiviceeieeeceecer et ............................... COPYRIGHT
e i et PROTECTED
c)
g
d) | Qg
....................................................................................................................... Education
€)  BIOTECHNOIOZY oot s e e s an e ra e e el
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11. Inheritance

.
g

¥ : = i
Learning objectives //////////////
By the end of this lesson, you should be able to: %////////

Define the terms chromosome, gene, allele, genotype, phenotype Yy,
Predict the outcome of monohybrid crosses involving dominant and rec ///////%

Predict the outcomes of dihybrid crosses —

Explain the results of a cross involving autosomal linkage and epistasis B
Interpret pedigree diagrams L // -
.

=

<

traits and sex-linked traits

a
o
\\\\\\\\\

. -

Use a chi-squared calculation and inte:or tth - ssult

~ —

&R
2

5

“{';th @
i . ///////////////%

. . oat
Getting going - p—
Fan

e

" A . /
1. te - 2s-to their definitions. % %
— / ™ 4
1 A Molecule that forms a double | %/////////////
2 DNA B Alength of DNA that codes for /%//////////
3 Gene C  Acell with a single set of chray g,
F
4 Chromosome D  Alinear DNA molecule wrapps %/ ///%
in the nucleus 3 %
. E  The organelle which contains ¢ -
5  Diploid i .
molecules \ N |
6 Haploid F A cell with two sets of chromu
“9nheritance
“‘We all possess many different traits. Some of these traits are inherited fro
influence from the environment, whereas others are heavily influenced by
Gregor Mendel did much of the early work on how we inherit traits from ¢
the father of genetics. ‘His work led to a much greater understanding of ity
predict the outcomes of crosses between particular parents.
Task 1 Genes and chromosom-
o ) . COPYRIGHT
1. Complete the table by definines i. < . po «ant terms for inheritance. PROTECTED

S W
)
\ W

Homologou= A

9

Allele

Genotype ‘39

y Education
omozygous

Phenotype
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Heterozygous

Dominant e
i
g

i
Recessive ////%//////
////////////

Protein synthesis

<

=

2. Inthe boxes below, complete a set of labelled diagrams to show what ha; %%///;
division of meiosis. Start with a cell that has two pairs of chromosomes. P
Prophase 1 | o ’ //////////////
The chromosomes condense and bivaler'c: = = ~ % /%
form. Chiasmata occur. . @ @ //
G & N b
at Y, m—
sl e E
- i,
Metaphase 1
Pairs of homologous chromosomes align
on the equator, still attached to each other
at chiasmata. They are attached to the
spindle by their centromeres. They align
independently of each other.
Anaphase 1
One chromosome from each pair moves to
each pole, pulled by the spindle fibres.
The chiasmata separate.
Telophase 1 m =
Chromosomes arrive at th. i | fci‘,:ucn‘ PROTECTED
pole hasone of 2z .- dew nuclear
envoes -
9
Gg
Education
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3.

How is meiosis 2 different from meiosis 17

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

Task2 Monohybrid inherifa~- |

g

o Xm

e

Geneticrules

.
il

@

« ¢ the inheritance of one gene, we call these crosses monoh

“However, they can be more complicated when the gene is codominant, sex
As long as you notate your crosses correctly, and follow the rules, you will

General rules:

‘Every gene on autosomal chromosomes has two alleles in each indiv
two alleles to choose from though.

Each allele is given a letter. ‘When the trait has only two alleles whic
the same letter is used — upper case for the dominant, and lower case
R and r). Be careful with the letters that you choose!

Codominance — in this case neither of the alleles is truly dominant oy
heterozygote shows an intermediate phenotype.

Sex linkage is concerned with the inheritance of genes which are carii
“When there are more than two alleles for a particular gene, it is said

Cystic fibrosis happens as a result of a person having two recessive alleles
determine what the chances are of two parents heterozygous for cystic fii
recessive child.

Use the letters F and f for the alleles.
Parental genotypes:

Gamete genotypes:

Offspring genotypes:

Offspring phenotypes:

Ratio of unaffected to affected offspring:

Answer to the question:
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2. Palomino horses are much sought after by horse breeders, but they do nu
crossing a chestnut {C" C"%) with a cream (C° C%); the resultant heterozygo:

codominance. Draw genetic diagrams to show the crosses between:

.
g

i
a}) A chestnut horse and a cream horse //////////////
///////////
Yy
&

.
Y

b) Two palomino horses ; By
///////////////

=

<

e

5

e

%
k-
i
-
s Qo

o e e

i
T W s

.

3. Haeophllia Ais an inherited condition whereby a person cannot product
for the blood clotting process, and the gene for this is on the X chromosa:
inheritance of haemophilia when the father is normal and the mother is o

Parent genotype:

Gamete genotype:

Offspring genotypes:

Offspring phenotypes:

Task 3 Dihybrid inheritance

COPYRIGHT
‘Investigating two ge=»+ . PROTECTED

> —

‘We can look at thi L é‘i'm;mc‘é of two traits at the same time. ®bviously, |
1 al s is just looking at the inheritance of two of them. “We
| did a lot of work on what happens, and worked out what the :
would be when crossing various sets of parents. '9

@
@
O
=g
—

“When Mendel crossed true breeding pea plants with yellow and round see Qg
with green and wrinkled seeds, all of the offspring were yellow and round.
yellow or green — and the B gene codes for shape — round or wrinkled.

Education

REMEMBER: in these crosses, the gametes must have one copy of each |
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Parental genotypes AABB aabb

Gamete genotypes AB ab
AB / //
ab AaBb & 4%
%/////////////%
i
1. What process produces the gametes? | % %
e
2. ///////////////%/
i
e
3. Mendel then crossed two of the F1 generation together. Complete the ¢t
expected outcome.
Parental genotypes:
Gamete genotypes:
Phenotypes:
Ratio: g # T

9

Qg

Education
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Task 4 Autosomal linkage

-
g

o
Genetic interaction e
////
////////////

So, what happens if we don't get the ratio that we expect in a dihybrid cros

& %
two genes are not being inherited independently of each other, or that the, Z///Z

1.  Whatis an autosomal chromosome? - .
i r
...................................................................... PSS - I S @
o - |
........................................... s s ﬂ...‘“2....................................................p f
Ry m—
i . G g . S
2. Definegghat i '+ ¢ - byautosomal linkage. -
1. o
3. Twogenesinafly are gene Y and gene R. These are linked genes — Y code
R codes for long antennae, r for short. If two double heterozygotes (YyRt)
weren't linked, we would expect to get a roughly equal number of four pc
the gametes — YR, Yr, yR and yr.
Explain why we don’t get equal numbers of these gametes.
4.  What process allows us to get all four combinations, although not in the &
5. Complete a cross between a double heterozygote and an individual showi
question 3. In what ratio would you expect the offspring if the two genes
Parental genotypes: e 5 — COPYRIGHT
Gametes: e e PROTECTED

9

Qg

Education

Phenotypes:

Unlinked expected ratio:
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In fact, when this cross happened, the following results were obtained:

Phenotype Number of o
Yellow wings and long antennae 568 //////////////
Red wings and short antennae 52¢ ////////////%
Yellow wings and short antennae 124 Iy
o 2L
Red wings and long antennae 138 %////////4/////%
6. Use the idea of linkage to explain why these offspring are not in the ratic é/////%///%
y
e
»
ey
Task 5 Epistasis
‘Epistasis
Epistasis also results in unexpected ratios. Epistasis is where one gene afi¢
Coat colour in mice is controlled by two genes at different loci. Gene B cop
can make any pigment, with the dominant allele resulting in pigment. Ger¢
pigment, with black being recessive and agouti being dominant. Agouti is &
S0, gene A can only be expressed under certain conditions of gene B — gen
gene A.
1. Give all of the possible genotypes of an agouti mouse.
COPYRIGHT

PROTECTED
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Qg
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3. Use the Punnett square outline below to show what ratio would be expec
were crossed, and the genes do show epistasis, as described in the inforn
which genotypes lead to which phenotypes.

4. Suggest and explain how the gene products could produce this effect.

.......................................................................................................................

.......................................................................................................................
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Task 6 Pedigrees

Pedigrees, or family trees, can be used to show the inheritance of traits through &
questions, they often ask how they can be used as evidence that a particular trait

Generation
| D——O
Il 5 ,»/ 1 *
- 1 ;/“ - 11”
o ol 10 12 13
w O é) 2)——5
14 15 16
W, (; L %]

Square = male, circle = female

w
N
AU

Shaded = affected, unshaded = unaffected

1. If we assume that this is a disorder caused by a recessive allele, using the
of the following individuals:

a) 1
b) 6
c) 11

.......................................................................................................................

R R R R R TR R T T TR P PP PP P PP PP PP PP PP PP R PR PSPPI RRFTERRPRRRATE |

R R R R R R R R R TR T TR $ LR O R PP P PP PR R R PP PP PR RR PP PR PP R RS |

3. State oge piz 2 .0 idorice that this is not a recessive sex-linked disorder
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Task 7 The chi-squared test

©bserved and expected

‘When looking at crosses between two individuals of known genotype, if w
inheritance, we can predict what the ratio of phenotypes in the offspring «
carrying out the cross there may well be hundreds of offspring. If you are
you get 51 : 105 : 49, is this close enough to the ratio to accept? The chi-s
decision for you. This mathematical calculation is used to assess whether |
between observed and expected numbers.

- &
gl

= ®
O (- £)?
Ay 9 fe‘ o ZZ - Z fe

v

R e

sl
¥ e
- 2 i.ould we use with the chi-squared test?

.....................................................................................................

2. Adihybrid cross was carried out between two double heterozygotes. One
for leaf colour.

a)  What is the expected ratio of offspring if we assume there is no linka,

b) The cross was carried out and there were 86 plants with purple jagge
smooth leaves, 26 plants with green jagged leaves, and 8 plants with
the ratio, how many should we have expected in each class of offspri

Purple jagged....cccvceveeececreireceeieenns
Green jagged ... ececncseeeen,
Purple smooth....ciiininin,

Green sSMOOth...ee i

¢} Calculate the chi-squared value. You can use the table below to help

Phenotype Purple jagged Green jagged Purp.
Expected ratio !
Expected number o )

Observed tu o = 86 26

I:O‘ - fe

(fo - fe)2

(fo - fe)z / fe

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay

-
g

—
////////////
8 o
o

W

By
///////////////

=

o

e

5

e

o

5

e

]

r
s

COPYRIGHT
PROTECTED

9

Qg

Education




3. In another cross, the two genes being looked at were for seed shape and
data again, and the chi-squared value that was calculated was 1.35.

Use the following table to find the critical value, and then circle it. Reme} s
-
g

i
are calculated by the number of classes — 1. W//%
////////////

Probability greater |

0.1 0.05 s Y

%/////////////%

2.71 3.84 § &
4.60 5.99 f —

i :

-

=

<

Degrees of freedom

i
B

Vi

o

1

2

3 6.25 L0182

- - Vﬂ— o
4 7.78 #5949
o~ — :nf_&'
&

4. Now use the critical »»= .+ 'tc \ r.ce a conclusion. ) -

e E

:
.

- L S y
..... /// %/%/

- 3

G

5

s

.....................................................................................................

5. Inanother cross, the p value was calculated at p = 0.04. What conclusion

.......................................................................................................................

Quick recap

1. Give definitions for the terms below.

LG aTo) Ao PO U UPPR OIS PPTTUUUPTUUURRPOTIPPUPTUUUURTOTROOI.

.......................................................................................................................

e A COPYRIGHT
Ne il PROTECTED
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2.  Complete the following cross:
In pea plants, the allele for tall plants (T} is dominant to the allele for dwa
diagram to show the expected genotypes and phenotypes of offspring in .

-
g

i
////////////

g
Vg

|

/

////////////

o

-

&

a
B

o

o
-
»
i

3.

black, homozygotes for the other allele are white, and heterozygotes are

diagram to show the expected genotypes, phenotypes and phenotypic ra

two chequered chickens.
4. In humans, one form of colour blindness is a sex-linked recessive genetic ¢

to show the expected genotypes and phenotypes between a carrier moth

9

Qg

Education
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‘Extension

Carry out some Internet research to find one different example for each of the

-
g

s

be able to do: ——

e A monohybrid cross with just dominant and recessive alleles //
g

e A monohybrid cross involving codominance s
y
//////Z

e A monohybrid cross involving sex linkage

e Adihybrid cross with no linkage or epistasis m—
. . . . . L | |

e  Adihybrid cross involving linkage L

e  Adihybrid cross involving epistasis %/////g////

////////////

o

=

<

&

a
P

]

%
.
o

«,
k-
i

o=

Er‘“ & o
S ‘»‘X = o

#

e & COPYRIGHT
Pl PROTECTED
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12. ‘Manipulating D

Learning objectives
By the end of this lesson, you should be able to:

Describe and explain how to clone a gene through the process of PCR

Describe the role of restriction endonucleases

Describe and explain the process of electrophoresis

Explain how a DNA probe works

Describe and explain how to clone a gene using genetic engineering {in

Explain how a genetically engineered organisr "¢ e éress the gene it h

Explain how amino acid sequences of : pi ste.._aii be determined using
e —

§ o
e o

Getting going

e SRR S

s

1. plai ;L‘a«Uﬁ,& nucleotide in the box below.

2. Name the bond that forms between the sugar and the phosphate in DNA,

.......................................................................................................................
.......................................................................................................................

R I R ERCRCCC L LI IICCCCCSC ST ITTTTTT T O IR PP RPCRRRRRRRR PP RS & PP (% TR PPN |
A

5. What is meant by comple” . t .+ ! ase pairing?
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“Manipulating “D°NA

This set of tasks is based around methods that are used to locate and ider. e
make more copies of that piece of DN4A, and sometimes add that piece of //////////////
get it to express the gene. ‘When investigating this, there are several techi ////////////%
. . , . . Py

T hes§ techn‘lques are used in several situations, so they can come up in e g/ //??
combined with each other. W ¢

%/////////////%
A patient is being looked after by the genetic screening department. They %%////
the patient has certain alleles for some genes, and also what proteins tho. -
% sample of cells will be taken from the patient, and then the following si¢ e

o
3 ////////////

o

. G o w L
1 “Extrgcuon of DN4A from the cells i cpé s . %/%/ %/
2. Cloning of the DNA to make = op. . (PCR, in vitro gene cloning v
3. Digestion of the DNB L. t: s %/////////////g
4. Separation of t' =~/ - ctions by electrophoresis o
5. Tdgelca 1 - L Known secti'ons by the use of probes //%
6. S ng of unknown sections // ]
. . . L
7. e sequences to predict the amino acid sequences of the prote S

Task 1 In vitro gene cloning — the polymera

The polymerase chain reaction was developed by Kary Mullis. In the first insta
the application of the technique. It is now used on a daily basis in most labora
have all now heard about it thanks to COVID. Itis a series of heating and cool |
identical copies {clones) of particular sections of DNA being produced. Firstly,
DNA to be copied, DNA nucleotides, primers, DNA polymerase.

1. Complete the table to show the reasons for each step of the process.

Step

1. The sample is heated to 95 °C

2. The sample is cooled to about 55 °C

e d COPYRIGHT
3. The sample is heated to&ab:‘*-," G PROTECTED

bs -8 are repeated about 30 times

9

2. What is the function of the primers? C\g
Education
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3.  Complete the following table to compare and contrast DNA replication, t
the boxes to show which process/processes involve/s which feature.

Pro

Feature PCR DNAre

Involves DNA polymerase
Produces DNA

Occurs in the nucleus of cells

Involves heating and cooling

H bonds are broken

& V‘V ¥
H bonds are formed L f r L
Needs free nucleotides L
o ,

Involves the forma* . .~

phoscaadics =t - ds
[\% riners.

Need®ree nucleotides

Produces RNA

4. If starting with a single piece of DNA, how many pieces would there be ai

.......................................................................................................................

.......................................................................................................................

5. Suggest and explain the implications of a random mutation occurring in t©

5 e u u s 5558 e N s 8 8@ e e ¥ H s B u N NS s s 8 AN NN BB R U NN S S s N E NN 0L U N NS SO0 E UGS A AU NN B OSSO LSS AARNNAEE OO RSOSSN N NNEAA YN RNY

5w u %555 a e N s 8 a8 e e % H s B u NN S s s 8 AN NN B0 R U NN S S8 HE NN A0 LU N A S SO0 E UGS A AU NN B SN0 LSS A ARNNAEBOI RSOSSN N NNEAA Y E S RNY

Task 2 Digestion and separation of DNA

The samples of DNA to be analysed will need to be digested into smaller fragn
fragments of different lengths.

1. Name the enzyme that digests the DNA into smaller fragments, and expla
specific way. '

Enzyme: ..cocoeeveecieecieeieen, Y o e [STSTUORRRRUUUUUUOIRRURRON

EXPIANATION" 1o ettt

......................................................................................................

.......................................................................................................................

2. Ifthere are two samples of DNA, both from the same person, what can yg
produced if using the same enzymes during digestion?

.......................................................................................................................

.......................................................................................................................

.
g

-
///////////

amaa
D

e

5

e

o

5

e

i

- 3

r
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3. Inthe process of electrophoresis, which electrode are the DNA pieces put

.......................................................................................................................

-
g

i
////////////

g
Vg

%/

<

=

i

i
o
////////
L

a
\\\\\\\\\

&R

i

N

5. Explain how this process separates a mixture of DNA strands of different |
p P P %////////////

.......................................................................................................................

i
.

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

During a forensic investigation, the following DNA fingerprint/profile was obta
B and C are suspects for the crime.

~ e A COPYRIGHT
A PROTECTED
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.......................................................................................................................

.......................................................................................................................
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Genetic fingerprinting can also be used in paternity testing. The following wa.
M is the DNA from the mother, Ch is from the child.

Father

IR
=

JIRINEI-

IS I — —
e fnv ‘ W o M{(
7. Discuss which ¢* ¢ a “ars, 1-3, is most likely to be the father of the chil

L

-

...................................................................................................

.......................................................................................................................

8. In modern tests, not all of the DNA is used to analyse similarities and diffe
sections are used, and explain why this will still work.

.......................................................................................................................

9. Extension — This process can also 2 @ d ws’ep‘érate proteins. By what

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay
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Task 3 Probes and profteins

In our original example, DNA from a patient is being analysed to see whether | —
i
g

.
certain gene. So far, the DNA has been copied, digested and separated out ini //////////%
to identify a particular sequence of bases. Probes are short, single-stranded s ////////////

the section being looked for. ;//////?2

A sequence of DNA being analysed is as follows: g
- .

=

o

ATCGTGATGCTAGTCAATCGATCCTGA

e

5

e

1.  We want to know whether it contains the sequence CATGC. What seque!

- 4

%
e
B
s Qo

o e e

e

.

d ig, toe probe in order to make it visible?

2

2.  What needs to be attz

4

W &
e

t the DNA be single-stranded for this to work?

.......................................................................................................................

.......................................................................................................................

T

Yy > COPYRIGHT
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Probes can be used to identify specific alleles within individuals. This informai
patients about health risks, drug responses and heritable conditions.

6. Cystic fibrosis is a heritable condition — it is caused by the presence of tw
individual. Two individuals who are thinking about conceiving a child boi
their family. They choose to undergo genetic testing to see whether they

Key:
Parent 1 Parent 2 y
.............................................................................................. Compleme“‘
& V‘ >
& G
P
o ;’" 3 B
— T A
= W A complemei
¥ ~
s

a) State the genotype of each parent.

................................................................................................................

................................................................................................................

b) Describe and explain what advice would be given to the couple by a ¢

TS
TS

....................................................................................................

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay

.
g

-
///////////

e

e

5

e

-
s Qe

5

e

.

COPYRIGHT
PROTECTED

9

Qg

Education




7.  Synoptic — Complete the paragraph by filling in the missing words to desc
protein synthesis.

A section of DNA is unwound and free

-~
catalyses the formation of /%//?////
&

| |
from DN4A and leaves the nucleus through a o
B

_~hhholds two 7%
o ,}?'; i

=

-
g

=

o

between RNA nucleotides. This forms

o
e

5

e

arrives at a

-
s Qo

i

. o\t ey py .
mMRNA at a time. A t"E N ﬁllﬁg: Lie complementary %//////////////%/
e & /"

s e

1. - N s

codggancs = 1 - bonds, bringing : A

cid. A second tRNA molecule binds to the second codon
specific to that tRNA. The two amino acids are joined by a
bond. The ribosome moves down the mRNA until a

is reached.

Stuck? Use the words below:

hydrogen specific phosphodiester codons

ribosome RNA polymerase mRNA anticodon

8. If a protein has 456 amino acids in its primary structure, what is the minin
must have contained?

~e A COPYRIGHT
e W PROTECTED
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10. Using the diagram below, predict the amino acid sequence which would
base sequence. Work from the centre outwards. The diagram uses the it

TAC GGT AGG ACCGTG CGT ACT e
-
g

-
W//%
/%////////

>

B

o

<

=

&

a
B

o

\\\\\\\\\\\\

| ]

.......................................................................................................................

.......................................................................................................................

Task 4 [n vivo gene cloning and protein pro¢

Genetic engineering

Another way to clone genes is by the process of . © v0 sene cloning, quite COPYRIGHT
engineering. 9In this process, scientists =i 1 ¢ » thi wollowing steps:
v | PROTECTED

1.  9solate the gene to be o uiie '
2. 9nsert the ger» A & —ecior
3. Gey fec ¢ w0 @ host cell

This ho X\ will then replicate the inserted gene every time it replicates, . .

the gene. Ig

This technique is often used to go a step further — to get the host cell to ex, Gg
produce the protein coded for by the inserted gene. This is how human ins EdU cation
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1. Complete the table to show the process of genetic engineering. Use the |

from the genome as the isolation technique.

Diagram

Chromosomal DNA fragment to be cloned:

A DNA plasmid from a bacterial cell

‘Restrii
stagge:
If the
used ft

will ho

bacter

up the

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2
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2. Complete the following flow diagram to explain another method of isolat

mRNA is isolated from a cell which e
is used to add a complementary strah %//%/%
g
v %//j
The RNAis leaving a smgle—stranded piece B %
o V‘/” /////////////%
gl bW % /%
The resulting sir;j;; 2 gnj}a.,d nucleic acid is turned into a doub %//////////////%
o e i
s P enzyme -
sl A:‘_;.W”” -
v
are added to the resulting
3. Draw an annotated picture to show the three possible types of bacteria 1
(Remember that the sticking back together is random, and that transforn
9
Gg

Education
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In order to identify which bacteria are which, the plasmid that was used contal
were antibiotic resistance genes; now there are other genes which are used.

-
g

i
4. A plasmid that was used in the process contained two genes — resistance | m—
tetracycline. Use the following diagrams to explain the process of replica ///
o

resistance genes.

|

/

////////////

o

= 8,

=

&

a
B

i
o

s

.

B

The piasmid contains two antibiotic resistance genes — one gives resistang
resistance to tetracycline.

A B C

.......................................................................................................................
.......................................................................................................................

e 0 COPYRIGHT
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In order for the bacterium to produce the protein that the gene codes for

plasmid, and why?

AABA: i e

EXPIaNation: oo bbb

.......................................................................................................................

Quick recap

Complete the crossword below.

. Is
6
7
S—
Is
Across Down
3 Used to transfer genes from one 1 Used to separate DN\
organism to other organisms (6) 2 Reverse_,anenzy
5  Aterm to describe DNA that originates DNA from RNA (13)
from two organisms (11) 4_ Jistriction _ , an &
6 The bond that joins adjacent o Loint (12)
nucleotides in a chain (14) ; ﬁ 6 A small circular piece
8  Short sections of DNA 4 fsufif et whe 7 The name of the enz|
complementay, o i tart ofa together (6)
‘Extension
1. Research how a gene machine works.
2. Research the genetic modification of soya beans.
3.  Produce a poster to show the pros and cons of genetic manipulation.
4. Produce a mind map to show how all of the aspects of this topic weave to
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13. ‘Measuring ecosysi

Learning objectives -

L
By the end of this lesson, you should be able to: ¢

-
Yy

%/

Define the key terms
Describe how energy flows through an ecosystem and explain how ener

<

=

Define productivity and explain the difference between gross productivi
Describe how nitrogen is cycled within an ecosystem

Explain the importance of microorganisms in the cycling of nutrients wit
Describe how to carry out ecological sampling. f

Calculate the Spearman’s rank and t-tcst =~

i

i
o
////////
L

.. -

.
\\\\\\\\\

. 7
B

i\\\
e

i

N

) |
W
following statements: //////////

a) Ecosystems are dynamic. ///

e

=

o

................................................................................................................

.
............................................................................................................... %%%// %
................................................................................................................ % 0
b} Matter is constantly recycled within ecosystems. s
¢) Energyis not recycled.
........................................................... a0 e COPYRIGHT
2. What is meant by the terr.u i -evel?
W "
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3. Draw a food chain that you might find in a woodland.

-
g

o

a0

-

B

7N
§ -
- o m

. i
o - N\

- 3

An ecosystem is defined as all of the living (biotic) and non-living (abiotic)
particular time which interact with each other. 4.iving organisms within il
order to survive. Producers and consumers obtain this energy in differen
can be represented in different ways. The efficiency of the transfer is varic
the transfer as efficient as possible by improving productivity. Gross prim:
of energy that plants are able to absorb and harness into chemical energy
It is a very inefficient process considering the amount of energy coming i1

Task 1 Energy fransfer

1. Complete the table by defining the key terms.

Term Definition
Habitat
Niche
e COPYRIGHT
g ™ PROTECTED
Population “

9
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2. Explain the difference between a producer, a consumer and a decompose

.......................................................................................................................

-
g

i
....................................................................................................................... W//%
////////////
-

W

////////////

o

.......................................................................................................................

<

=

.......................................................................................................................

.......................................................................................................................

a
B

b

=

o
-
o

«,
k-
i

o=

s

3. Complete the boxes in the -7 in' ow chart of energy transfer. w

Lightis A "
and some ¢

B

Energy transduced in
to
produce glucose

» Glucose used

energy left in plants
\ Some materi
¥ (Q
Chemical energy ingested by

uuuuuu > Some

\ 4 J—
Chemical energy digested |

by consumers

\ Respiration ¢

|
Chemical energy used for ___ juw b —— COPYRIGHT
by consury. | PROTECTED

e

4. Whatdathe 7ri, s onie ‘d‘liagram represent?

9

5. Write an equation to show how to work out NPP. Gg
Education

.......................................................................................................................
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6. Now explain, in words, the difference between the gross primary product
primary productivity of an ecosystem.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

.................................................
i G

o - i P
8. Afarmerwantstci = a.>.ae productivity of her crop plants. Suggest at

.......................................................................................................................

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

Farmers rearing livestock also look to increase productivity — the secondary pi
this is by rearing livestock indoors. This reduces heat loss and losses due to m¢
secondary productivity being increased.

9. These methods might not increase the profits that the farmer makes as n\
explain reasons why.

R T R R R R R R R L R T R T R R P e

............................................................................................................
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10. Calculate the values a) to e) in the diagram below, which shows the amo.
an ecosystem.

producers

94 400

57 450

]

A

primary consumers

\ 4

secondary consumers

’TT
I
A 1600
o
©
£
3 1330 b)_
=]
E v
g terﬁaf‘[ consumers
90
c) . l::
"
19 200

11. Calculate the percentage efficiency between the secondary and tertiary ¢

T

T

Task 2 Sampling techniques

S —

e R

‘Estimating pop'’ 1010

B

= re tﬁe&energy within an ecosystem, we need to take samp
s. “We then need to be able to use these samples to calculate |
organism. In order to obtain representative samples, we must avoid bias as
by random sampling. 9t’s easier for plants because they don’t move around

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay
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1. Produce a set of instructions as to how to use sampling in order to obtain
species within a particular area. Make sure you address the following iss.

e  Avoiding bias L
i
g

.
e  Representativeness of samples //////////%
e  Defining the area ////////////
Yy

|

/

....................................................................................................................... —

........................................................................... | ////////////

o

@ Presentation of results

<

=

e  Use of maths

&

a
B

]

%
.
o

«,
k-
i

o=

s

.................................................... i T T T T PP PP P PP PP | :

........................ TN B

.

T
S"«
B

T nmnoononnmm oo, .

IO .

2.  An alternative method for recording species is the ACFOR scale. The pers
abundant, common, frequent, occasional or rare. State a limitation of th.

.......................................................................................................................

.......................................................................................................................

3. A student wanted to find out how the distribution and abundance of plan
under a tree out into an open area away from the tree. How would her s
method in question 1?

P s e s e sesEB e e e s EBEsEEsasessesEBEsEs s seREBEsEs R asasaREBERERERERabn T TP PPPPITTETTRRRERE |

gl 4T ¥ COPYRIGHT
e e N | PROTECTED
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Task 3  Statistics

2 & ///
“Analysing correlation e
Deciding whether there is a relationship between a factor and the distribu /%////////

h f f ly diff >
the mean number of organisms is significantly different in two areas, is su //////Z

used to make the decision for us. The Spearman’s rank correlation coeffic.
be used in different situations. - %

-
g

=

o

e

5

Spearman’s rank is used to determine whether there is any significant corl

e

Firstly, a null hypothesis is made. This assumes th=* ' e theory you have P
i L
significant correlation. +1 indicates perfect * . ﬁ‘fj “orrelation, -1 indicate % %
. i
and 0 means no correlation. - o © //
Y o4l e m—
2 . |
A student cgatiec’ . s i pling on a transect. The following data was gatherec i
plants a¥ L gi.tintensity at the time of doing the transect.
Number of Light .
Quadrat u . . 's . Rank of Rank of lig
dandelion intensity . . .
number dandelions intensity
plants {lux)
1 2 150
2 5 145
3 6 270
4 4 280
5 10 500
6 8 720
7 9 1000
8 12 1498
9 15 1888
10 22 2000
1. What would be the null hypothesis?
e 5 COPYRIGHT
.................................................... Pl PROTECTED
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.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

3.  Using the following table of critical values, what conclusion can you draw

Number of pairs 7 8 9 10
Critical value 0.79 0.74 0.68 0.6%

4. How could the investigation be improved to improve the validity of the d.

Another investigation looked at the height of a particular species of plant foun
are shown below. This is an unpaired t-test as the two sets of data are from ¢
when comparing two means.

Individual Area A height (cm)
54
56
57
59
62
“"5: -
e/ 758
Pl 71
‘ 47
53

SN

0| |N|jo|u|slwiN
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5. Calculate the mean for each set of data, and enter the two values into the

.......................................................................................................................

................................................................... 4 T
- -
= 4
o m“()
i : W
......................................... e N L TTTTrTTrITPPTTPPTPPITPITYPITPIPPPITTPIVPRTTRITIITIN |
e L
S iF .

sl o
A A .
7. Calcuegath® * n i.d deviation for each set of data using the formula be

.......................................................................................................................
5 e u u s 5558 e A s a8 e e e U H s8N NS s s 8 AN AR U YA S S SN E NN AR R LA S SO0 E U NN S S AR U NN B S IO LU SAARNNAEBOIO NSO IIRRNAEAA RN S RNY
50 e u u s 5558 e WA s 8 a8 e e U HE B u NN S S s 8 AN N0 R U NN S S s IE NN 0L EE A S S 00N U NN S AR U NN B S IO LN S A ARNNAEBOIR NSO SIRRNN B0 YN S RNY

5 e u u s 5558 e WA a8 @ e e U H 8 u NN S S s 8 AN NN BB R U YN S S s HE NN A O RE A S SO0 E UGS ALY NN E S IO LSS AR NNAEBBI RSOSSN R NAEA AR Y NS RNY

8. Now calculate the t value. Sais the standard deviation for area A, and Sg |

Ty |

R R R R TR TR T R PR PP P P P PP R P PP PP PR PR PSPPSR ERRPRRRATE |

9. The degrees of freedor re'c | uated by: df=n;+ n,—2. What are the ¢

10. In an®ner investigation, the p value was calculated at p = 0.04. What con

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
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Task 4 The nifrogen cycle

-
g

i
The need for nitrogen //////////////
‘Most of the nitrogen in the ecosystem exists as ‘N, in the atmosphere. Dus s

Y

unreactive and most organisms cannot use it in this form. About 80 % of |

<

v

nitrogen gas, and we just breath it back out again without being able to us %////////é/////%
that can break the bonds in a nitrogen molecule — certain species of bacter ////%
. . . . . ] %/////////
cycling of nitrogen atoms through ecosystems, and their roles include nitrc . 2 %
denitrification. There are also many other bacteria ard fungi involved in ¢ e,
. : VY
saprobionts (saprotrophs). . ¢ i /%
el T o m—

e . o e

1. Drawandlabelahz . < . ~ diin'the box below. p—

L

.

2. State two biological macromolecules that contain nitrogen.

3. Describe how nitrogen gets into the biclogical molecules of animals from

.................................................................................................................

~e A COPYRIGHT
""""""""""""""."n““““""j“j"“( ok >:.‘. QJ....‘ .......................................... ?ROTECTED

4. Describe whata mt % }gﬁ,»esatio\nship is. Try to find an example to sup

9
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5. Below is a simplified version of the nitrogen cycle. What is represented b

- d G

7 - oguirgas in the air

e
wo'd e
;5 é .
” .
L L - b
compounds in legumes Nitrogen compounds in anii
Nitrogen compounds in other plants C

g

Nitrogen compounds in the s¢|

Nitrate ions o

—
L2

6. By what process do nitrate ions get turned back into nitrogen gas in the a|

.......................................................................................................................

7.  When farmers harvest all of the crops or animals from an area, why does
Explain fully.

R R R TR R TR R T TR P R PP P PP PP PP PP PP PP R PRSPPI RRFTERRPRRRATE |

...........................................................................................................
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8. Extension — Farmers then use fertilisers to increase plant growth. Describ

aquatic environments nearby {eutrophication).

i - e u
9. Nitrifying bacteri: . U ve erobic conditions. A farmer tries to grow crog

........

........

........ ////////////

-
g

i
////////////

g
Vo

|

/

s

........

=

<

........

&

a
P

o

o

.
=

s

L

#

corg R d . i \mfe‘”rlo“gged. Explain fully why they will not have good p|

........

........

e

e
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Quick recap

Complete the crossword below

Across

7

The living elements in an
ecosystem (6)

Down

The parts of plant cells thata.
Measured in k) m2year? (12)

The number of organisms of ©
at the same time (10)

The term for the conversion o
nitrate ions (13)

A relationship between two q!

The term for an organism tha:
chemo‘c"'r ‘hesis (9)

8  This happens as a result of
leaching of nitrates into
rivers (14)

9  The type of sampling done to
avoid bias (6)

10 The role that an organism
plays within an ecosystem (5)

‘Extension
! ,‘I

Draw and I3

il 't (0 show what happens in the carbon cycle and the
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14. Populations and evc

.

Learning objectives
By the end of this lesson, you should be able to:

State the biotic and abiotic factors that affect the size of a population of
Describe and explain the relationship between predator and prey popul

Explain the difference between interspecific competition and intraspecif
Describe and explain the process of succession

Calculate allele frequency using the Hardy—Weinberg equation

Explain how changes in allele frequency may?ogtjrg\ ar time with refer

& f(y i
i
. . v ey
Getting going Pt L
1. Match the werds A ncaefinitions.
1 itat A Afll. of the organisms in gn env;etg
living aspects, and the interacti
. All of the organisms of one spe.
2 C t B .
ommunity the same time and able to repy
3 | Population C | The role an organism plays in &
4 | Ecosystem D | The place where an organism ||
. All of the organisms of all specg
> | Niche E the same time and able to inte!

Task 1 Population size

Population size

The population of a species varies over time. This is due to the factors tha
that the species is living in. These can be biotic factors (living) or abiotic &
ecosystem, most populations will fluctuate around the carrying capacity -
that species that the ecosystem can sustain.

1. State two biotic factors that can affect por . ¢ 1 size:
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3. The following data were obtained from placing a few bacteria in a closed
nutrient agar).

Time (hours) Number of bacteria Log - -

0 40 ///////////////
/%////////

2 40 P

1 82 Ve

6

8

-
g

=

o

168 Z{///f

336 —

10 672 _af P
'

a
\\\\\\\\\

- &5
12 132 o

- e 3
14 W f WA )88 %//////////////%/
e e i
T 5376 S
A 10 752 P

0
21504

|
43 008 %//////%///
24 86016 %%//////////

%
&R
2

\\\

o

) |
\

a) Calculate the logi number for each population number. //%
|

b) Why do we need to calculate the logio number? %/%// %/
i,

o

i

]
-

oo

¢) Plotthe logio population numbers on the graph paper below.

o

Tt COPYRIGHT
L R PROTECTED

Qg
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d) Describe and explain the population growth over this time frame.

................................................................................................................
................................................................................................................
................................................................................................................
................................................................................................................

................................................................................................................

v
e) Suggestand explainwh. 1l | 2ppen to the population over the nex
of limiting fa~t 1

T
oo

f)  Ina wild population, the carrying capacity would be reached. Sugge:
population that would be unlikely to affect this population of bacter,

Task 2 Animal relationships

“Predators and prey

As we have seen already, the population of a spe.'» /a ies over time. One
relationship between predators and prev. Pr 5*d5"§,\ s eat prey, prey are eatel
in each population are depender . = 1€ 1 hu other. This would seem fairly sti
the case. 4 4 Tl
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1. Using the following graph, describe and explain the population changes s
prey numbers.

Population
density

2. Explain why this is a simplified view (consider what other factors will be &

5 e u u %5858 e w8 8@ e e % H s B u NN S s s 8 AN NN B0 R U NN S S s s E NN O LU N NS S 00N UGS A AU NN B SN0 LSS AARNNABBOIR NSO SIRNNN B Y H S RNY
5w u %5558 e N s 8 8@ e e % H s B U NN S S8 8 AN NN B0 R U NN S S s s e NN A A0 E N NS SO0 E UGS A AU N NS E SO LSS AR NNAEEOIR NSO PSRN NNEAA Y H S RNY
R R T T R R T E PP PP PP R R R P T F PP PR S TR PR USSP RTTERRPRRRATE |

T

Competition

Grganisms compete for the factors within an ~2 s;+ :m This competition 1
same species, or between members of (' »r( 2t species.

&

3. Definethe fa''n v, - te.mis:

.......................................................................................................................

.......................................................................................................................
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4. Competition can be shown by growing populations of single-celled parani
to show how the populations of Paramecium aurelia and Paramecium co.

P. aurelia alone &
300

250
2

8 200 -

o 150 -
@
E-

£ 100 4
2

50 -

Q= Y T Y
0 5 10 15 e
Time {days) o v :i
ERE .
* G }‘(V i
w{\f ¥ .
o %
e Both species grown together
. 250

Number of celis

0 5 10 15
Time (days)

(©)
a) Use the data to describe the population growth for the two species \

P.QUIBLIGE ovvevviiiieiiiiiieeii e ein et eiin e e etnn et eana et teena s s arinn el

................................................................................................................
................................................................................................................

................................................................................................................

...........................................................................................................

...............................................................................................

b) ibeiand éxplain what happens when they are grown together (¢

I

................................................................................................................

................................................................................................................
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¢)  Synoptic — State the genus of the two organisms.

Paramecium COUTOTUM = .oovveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeens

-
g

i
Paramecium QUIBHIO = .ccvoccoinecconnnecconnnnecconnnneccnnnsoccnns »
////////////
® : ///
Task 3 Succession e

|

/

Changes in ecosystems .

<

v

&

i
E
B

. . L . i,
‘Ecosystems are dynamic — they change over tir~ - u becomes very apps -

changes that happen in an ecosystem wker sta.* .gwith nothing — compls
o

is a series of stages where orga= /7 is . w aise the area, and then are outco .

arriving until a stable 7+ E”tefp 18 a?;i;ed at. This takes a long period ol %/////////////%

observe thg fire « ', iteal. However, there are some places where we cat .

"WML d1 :.es and glaciers. This process is called succession.

o

G

5

s

1. Fillin the gaps to describe the process of succession.

“Primary succession starts with ; for examp
This area is colonised by species such as _
rocket. These species have which enable t

conditions. They change the environment

hostile. This allows different

adaptations to survive, thereby increasing the

of . This leads to an increase in biomass a:

“Eventually, the biodiversity stabilises and a

Stuck? Use the words below:

variety lichen houlie biod)\
[ . COPYRIGHT

species adaptations "‘p/”)ty, Tner less

PRLS PROTECTED

2. Suggest and explair = -~ d:o adons you might find in a pioneer species.
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3.  Describe two ways in which the environment changes in the presence of .

-
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-

................................................................................................................ -
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................................................................................................................
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=
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c
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=
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=
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. ©
=
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W
o
[0}
(o]
1]
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o
=
i
i

e

-

o
-
g
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G

5

e

.

s

Task 4 Population genetics

cAllele frequencies

As an ecosystem changes, so does the frequency of alleles for particular tra
Allele frequency is a measure of the number of a particular allele for a spe
number of alleles in the population for that trait. This is called populatior
allele frequency using the Hardy—“Weinberg equation. However, the allele
equation to work.

The sum of all alleles for all traits within a given population is called the g
change in allele frequencies within a population, this is basically evolution

“You will be given the equation, but you neer “« \? v.hat each of the par COPYRIGHT

,\

You also need to remember that p prial v ?ROTECTED

p*+2pq+ Q=1
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1. What do the following represent in terms of alleles and phenotypes?

.
g

.
- ] -

|

N
T
o

=

e

5

o
.

o

s .

1. sl AN ///////////////%/
-
G s

L OSSOV OUVROTRRVRTURVRRVOTURRNNO i,

- 3

r
s

3. Ther¥ 21 ladybirds within a population. 14 have red spots, the rest h.
dominant trait. Calculate the following:

What would be the estimated number of heterozygote ladybirds in the pc

4. Within a population of butterflies, brown colouring is dominant over white
White colouring is recessive and is determined by the allele b. A sampling
butterflies are white. Given this information, calculate the following in the

a) The percentage of butterflies in the population that are heterozygou:

................................................................................................................

............................................................. ; ‘ G "\ »x (TIITTIITPOPPRIPRRPPRITIRPIRS. | COPYRIGHT
b) The frequency of homo:{' Lcds e ,énan"tnindividuals. PROTECTED
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5. I the allele frequencies change permanently, this is evolution.

Order the statements to show the process of evolution by natural selectiv

for you. e
-
g

i
This leads to an increase in the frequency of this allele in the ///
////////////

These individuals are, therefore, more likely to reproduce

<

v

This causes variation within a population

This leads to competition
This means the advantageous aliele is passed on to the next g¢ ﬁ/////%///%
1 Mutations arise within a population, givinc new alleles Ly
The environment applies selec:;‘;f p . suias to the populatio! % %
. - p — - L
Individuals with the 2= . gewas allele are more likely to sur > %
of the fittest ,,-:_ @ %/////////////%
Moz 4 . “ias'are produced than the ecosystem can sustait S
L . - g
Task 5 Selection pressures
1. Sketch the shape of graph you would expect to see when looking at variat
£h
2. State what kind of variation this is.
3. Describe what the causes of this variation are.
.............................................. N L T | PROTECTED

4. State which tvc ¥ 4l _fion each graph represents.
a) 0 b)

9

n
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5.  Which graph —a, b or ¢ —is more likely to lead to the development of two

.......................................................................................................................

-
g

i
This process is called speciation, and can result from different isolating mecha: ////////////y//
////////////

6. Explain what is meant by geographical isolation. Use an example to help | p

....................................................................................................................... %///////////////
| |
....................................................................................................................... %//////////

7.  What kind of speciation does geographical iso!;ti oL éd to? ///////////////

=

o

e

5

e

%
k-
i
-
s Qo

5

AL L m—
e i . ll - . - o
8. Darwin observed ki . & island in the Galapagos archipelago had a diffe e

.

ned.

e A group of finches, all of one arriy
possibly as a result of a storm.

e Some birds landed on each island.

e They are now separated from each other by the -

— they are isolated. This means th

between the populations.

e Each separate population is subjected to different

e Different happen.

o  This results in different for some t1

e The birds become so genetically different from each other th

different species — they can no lr.ig T : “eroreed to produce COPYRIGHT
Ne T PROTECTED
. _ _ufspring.
Stugk 2 erms below:
sele essures species mutations ge

geoghical/y fertile allele frequencies Ig
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9. Sympatric speciation occurs when all the population remains in the same
physical barrier. Instead, they become reproductively isolated. Match th
the corresponding example.

.
g

i
1  Temporal A Genetic incompatibility that pre ///
p p y that p ////////////
B A change in the genitalia resulti ¥
o)

physically able to mate with cet|
C The timing of flowering change: L o

.
they can only reproduce with co //%
D Populations are in the same are. Bl

outof prai: ence yF .
‘ o

=

-

2  Behavioural

3  Mechanical

P

5

e

4  Ecological
@

o

mL . L
E. wan jwrts%ip rituals or displo
i wirich attracts only certain othe ’

i 2y ///////////////%/
-

s e

i

"WM N- . -
. .to explain what happens during a population bottleng Gy

5 Gametic

r
s

11. Compare and contrast the population bottleneck with the founder effect.

.......................................................................................................................
.......................................................................................................................

R P T T R R T TP P P P T T T v N

e b COPYRIGHT
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Quick recap

Answer the following quick-fire questions. -
.

e
1.  Name the process by which an ecosystem changes over time. //////////////

N

pm
-
-

i :

-

o

<

i
B

o

G

5

e

i

- 3

s

COPYRIGHT

‘Extension C v PROTECTED

e

1. Researgh thau!t fc ice vetween r-strategists and K-strategists in terms o
sur >t aifference between their population growths.

2. Resedfch the difference between density-dependent factors and density. | |9
terms and find examples of each.

G 1
3. Describe succession using a specific example. (You could use a sand dung g

Education
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15. ‘Humans and the p

.

Learning objectives
By the end of this lesson, you should be able to:

Describe the processes which transfer carbon in the carbon cycle
Explain what has happened to the balance of these processes

Describe the term climate change

Use data to explain the reasons for climate change

Describe the reasons for conservation

Describe the role of CITES e

Explain how ecosystems can be manag2d n~  stdinable way, using exa

—
-

i s

Getting going -~ -

o

, % velow using the clues. The black boxes do not contain a ¢

Process whereby light is used to create sugars D

Process that releases the energy in cells

Involves active management of an area

Keeping habitats as they are now D
Atom found in all organic molecules D

Burning of these releases carbon dioxide

Term relating to money

The human influence

Humans have inhabited planet Earth for a very long time. ‘However, it is |
history that the population has increased dramatically. This huge increase
short period of time has led to a variety of problems. These include the ne
number of humans that there now are, and the 7« ic ion of substances &
“Earth. r s

5

s

Task g™ \'... »on and the climate

Carbon is cycled between organisms, and between organisms and the environt
respiration are important processes involved in this, but the balance of these t
increasing human population.

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay
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1. Complete the diagram to show the processes that happen in the carbon ¢
around the ecosystem.

-
g

i
Fossil fuels < | Wastea) //////////%
i

G
atmosphere and in water —
///////////////

)

At " A p—
Carbon-containire | Carbon-¢ .

molacula o p| Mmolecules //////
L o i / ///////

Carbon dioxide in the

P

5

/ﬂl
-

o

[
%
\\\\\\\\\\\
G

=

2. Carbon dioxide is considered to be a greenhouse gas — explain what this o

.......................................................................................................................

3. Describe the overall trend shown by the temperature graph below.

0-6 ¥ T

Global Temperatures
04k - + AnnuaIAverage ,,,,,, ......

—  Five Year Average -

COPYRIGHT
PROTECTED

7. aperature Anomaly (°C)

1860 1880 1900 1920 1940 1960

9
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4. Suggest and explain what might happen to the distribution of plant and &
temperature continues to rise.

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

5. Cows produce methane. Methane is a greenhouse gas which has about a
years than carbon dioxide. There might be a straightforward way to deci:
you think it is? What might people say if this were suggested?

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

6. Insome reptiles, embryos can develop into either males or females in rey)
For example, one reptile lives in a habitat that is usually between 30 °C an
lower than 33 °C, the embryos develop into males; above 33 °C, they will ¢
explain what the consequence of global temperature increase might be fu

5w u %5858 e N s 8 8@ e e %NS 8 e U NN S s s 8 AN NN B0 R U NN S S8 8 e W NN A 0L E N NS SO0 E UGS AA YN A S SN0 LN S AARNNABEBI RSSO PSRN NNEAA Y H S RNY

T

B e e s e s e s e s e e s e B e s e e s e s EB e s s e s EBEs e asaseREBEE R RaReREBEEEn Yl T
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Task 2 Why conserve?

1. Define conservation.

.......................................................................................................................

.......................................................................................................................

2. State two reasons that have resulted from human population increases t\)
for conservation.

Reason

Source of new drugs

Every species has a right to exist

Insect species pollinate crop plants

A source of natural predators for pest species

Provide a valuable food source

Humans have a responsibility to look after other organisms

Ecotourism/recreation

4. One conservation method is to create areas of land that are protected ant
(A to F) to the strategies (1 to 6).

1  Control of poachers/predators A Preven
2 Coppicing/mowing/grazing B Increas
3  Fence the area C Increa;
4  Conservation corridors D Limits¢
5 Provide extra food E Preveg*;
6 Vaccinate against disease A | chrea;

5. What effect might global temper=a*ti “hti‘;e nave on previously success|

ooy
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6. Describe and explain the effect that global temperature increase might he
mosquitoes, and explain why this is a concern for the health systems of t}

.......................................................................................................................

o

%///////%
....................................................................................................................... .

¥y,
....................................................................................................................... Ve

|

/

-
g

=

<

&

.......................................................................................................................

i
E
B

-
- ege - AJX = %// /
Task 3  Sustainabilit > ¢
The continued increas i " & = ,../nan population means that we cannot simply s

n - . .scead, in order to avoid depleting resources entirely, v G

in some ways, this is fairly simple, but when the resource is o
‘spans over different areas of the world, there will be more prat

1. Define the term sustainable, in relation to natural resources.

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

2. Fish are an important resource for a huge number of people around the w
caught by Canada was 500 000 tonnes in 1982, and 50 000 tonnes in 199

a) Calculate the percentage decrease between 1982 and 1995.

................................................................................................................
................................................................................................................

b) Calculate the actual yearly decrease over that time.

........................................................................................................

e 5 COPYRIGHT
( | | SOTTTTITRTTTNTRITRRRN. | ?ROTECTED
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3. Arctic cod are also fished. Use the following food web to describe and ex|
be of depleting the Arctic cod stock to a very low level.

Carnivorous
Phyto-planktonj [ zooplankton H

~ ¥ /
4 He b
rbivorous Harp seal
L zooplankton
) \
Arctic cod LRinged seal
N / <%

\ e
I Arctic birds \i( "t oaebear Killer whale
EA AN
, - { /

L Harbour seal

s

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

4.  Fish stocks can be conserved by using sustainable management. For each g

a) Banning fishing at certain times of year.

................................................................................................................

b) Imposing laws on the size of mesh in the nets that are used.

..........................................................................................................

d) Imposing quotas.

................................................................................................................

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay
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5.

6.

Discuss the possible difficulties that might result from the restrictions in ¢

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

Fish farms provide an alternative way of providing people with the fish th
benefits and problems associated with fish farmirz

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

Task4 Management and conflict

1.

One way of conserving individual species is by controlling the trade of the
stand for?

Fill in the gaps in the following paragraph to discuss the success and failut

CITES is a agreemert  Countries sign u

&

and, thor fc "e_...any countries have not
@Also, countries th-1 = s i1 t;ie agreement can oppose certain spet

n: .2 prevented polar bears being put on the list despite

due to . This shows how there is often

between what seems right from a point

to local populations of
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CITES puts species into one of three categories, with those in ap

protected. No trade is allowed in these species, or their products

-
g

=
CITES include the banning of the trade in %/////
////////////
increase in elephant populations in some places. @Also, some __ Yy
p pop p //////2

benefited due to the ban on the trade of their fins for soup. CIT" %////////2{////%
.

<

v

&

/

that the species is living in or breeding |

i
E
B

Stuck? Use the following terms: sw il j’ - //////////%
habitat conservation M‘;b,..,j'iic humai %///// %
voluntarily P ;;Vf . climate change %////////////}%/

SENE N * pe—

e

v ¢ ¢ 1i.pres around the world of successful conservation project:

; aéement of the area with conflicts that may arise with the log
requires you to do a bit of research.

3. Produce a summary to explain what projects were put in place to try to ¢¢
region of Nepal and the Maasai Mara in Kenya. For each area try to desc:
the negative consequences of each of the projects. Include information o

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

................................................................................................................

e COPYRIGHT
R @ | » APPSR PROTECTED

9

Qg

Education

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay




4. Inthe national parks of the UK, conservation is difficult due to the land be
of visitors for recreational purposes. For each of the management stratey

benefit is. )
B
Management strategy / //
Footpaths are well maintained %//%/%
%/////////////%
Drainage ditches are dug across footpaths £ L %
i gy
e . // ///////%
Financial incentives for landowners t=: o P u %////// %
. . e i
plant a greater variety of:cgf* o e %/////////////%
1 Al L |
P T S
Farmgas ar= » ‘v . madintain hay meadows e
arg ber sws
Blocking drainage ditches on open land
{ones made by farmers) with hay bales
Removal of invasive species such
as rhododendron
Reduction in grazing by sheep
Seasonal restrictions on walkers

9

Qg

Education
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Quick recap

Complete the crossword below.

-
g

o
|1 2 ///
-
6 o

3 4
|

/

=

o

&

V.

a
B

]
L
o

-

.

v

Across

1 Involves active management of an ecosystem (12)
Relating to money (8)

The effect caused by gases such as carbon dioxide (10)

A voluntary agreement on trade in wild animals and plants (5)

e ~ o W

The use of resources which gives a decent standard of living now
without compromising future generations (11)

9  Effects produced by people (13)

‘Extension a0 9T © COPYRIGHT

T — —

Produce a poster to show the cha". - fe: | s ed by humans in the Galapagos Is!| PROTECTED
being used to manage tho ¢ ¢ Etf‘, i
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Answers
|. Homeostasis

i
B
Task A / //
number nswers ///////////////
1. 1C, 2A, 3D, 4k, 5B, 6F Y .

Getjting 2. Polymer of alpha glucose monomers joined by glycosidic bonds fo )
going Contains 1: 4 and 1 : 6 glycosidic bonds —the 1 : 6 give the molegi %////////{/////%

-3 -3 5

-

-
g

o

<

Maintenance of a constant internal environment, despite changes |
Endocrine gland releases hormones into the blood; exocrine glant
Synoptic: Glycoproteins/glycolipids

Synoptic: Polymer of amino acid- i \ tic lar order joined by pe
structure —a length of p2!v e “id - inis folds into the secondary

. . N .o 5 il . .
This folds into thius tie ) swucture, held in place by H bonds, dist %/////////////%

hydronh¢ o« fi?\'f{e. 3.tions between R groups. This gives the 3D str .
siin "¢ rai nary structure where more than one polypeptide cha —

3 ncaeout of lipid ?/////////////////%
Increase/(.jecr.ease in factor > Recgptc?rs detect the mcrease/def:? St
the coordination centre / communications centre -> A message ix
brings about a response -> The factor returns to the norm

7. Positive feedback results in an exacerbation of the change. Anincre

decrease leads to further decrease. Examples include childbirth ang

1. 1.  Hormone binds to a complementary receptor in the plasma

This initiates a change in the G protein complex

The G protein can now activate adenylyl cyclase

Adenylyl cyclase catalyses the formation of cAMP from ATP
cAMP is the second messenger and activates other enzyme:

a
B

&

Bl o
L

o

7

s

B

R W

In the cytoplasm the hormone binds to areceptor
Genes are turned on, and proteins are made through ti:
The hormone passes through the cell membrane

The complex now acts as a transcription factor

3 The hormone-receptor complex can now pass into the v

i UM

3. Steroid hormones are lipid based and, therefore, can diffuse thra.
This is because they are lipid soluble.

1. Alpha and beta cells are specialised cells

The islet of Langerhans is a tissue ~ a group of specialised cells wa

particular function

The pancreas is an organ — several different tissues (islets of Lang:

working towards multiple functions of the organ
2. Bcells, Langerhans, insulin, blood, receptors, hepatocytes, secong

membrane, glycogen, respiration, fallinz
3. This results in more glycogen bs '3 cc 3 erted into glucose, COPYRIGHT
less glucose being used i ¢ sp =4 oi,"
glucose being ~iu o 1 .aniino acids and glycerol. PROTECTED
Thisrez « :9':,1\,D)e diffusing into the blood, so the blood gluca:
S e 1 newsis — converting glucose molecules into glycogen throug
\ llycogenolysis — hydrolysis of glycogen to release glucose
Gluconeogenesis — creation of glucose from non-carbohydrate st
Eating and drinking increases the blood sugar level; exercise will ¢ |9
glucose is taken up by cells to be used in respiration .
1. Type 1 diabetes is as a result of the pancreas not producing insuliy Gg

result of overstimulation of the receptors for insulin — they have b .

respond to the insulin. Sometimes the pancreas also does not pr EdUCQthﬂ
4 2. Type 1 diabetes is treated with insulin injections, but there woulg
diabetes — so this is treated with balancing carbohydrate intake w
decrease the absorption of glucose from the diet.
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Answers

Task
number

3. a) The person has eaten a meal containing carbohydrate
b}  Answers will vary — the starting level should be higher, the iy

i
longer to return to the original level W//%
¢) Just after one hour, as the increase in blood glucose will resy ////////////

time afterwards ///////Z

-
g

o

<

4 cont. d)  Units for the blood glucose concentration. Also allow a title.

4.  Piginsulin — this is not exactly the same as human insulin, and pet . o
Genetically modified bacteria to produce human insulin — most | %/// .

It’s exactly the same as human insulin, so the tolerance won't dey T
rejection due to an immune response. .
The future — the use of stem cells to rez ' the pancreatic tissug

&

i
E
B

gy

V'
o a @, L
FALSE — hormones are produce v er . crine glands % /%
TRUE S e 4
. 4
TRUE LY ///////////////%/
N i o
FALSE i %\!r:fwr.mones bind to rgceptors on cell surface mem. R
* runhovmones bind to receptors in the cytoplasm e

i

increase/continuation of a change
TRUE
FALSE ~ cAMP is a second messenger
TRUE
FALSE — steroid hormones can pass through the phospholipid bila)
Upon insulin binding to the receptor, tyrosine kinase is activated
This causes a phosphorylation cascade where many enzymes are |
Some of these enzymes cause vesicles containing glucose channe
plasma membrane.
Others catalyse the conversion of glucose to glycogen.
2. Decrease in temperature leads to decrease in enzyme activity.
This could lead to a decrease in respiration as it is controlled by et
This leads to less heat being produced.
This then decreases the temperature further.
This leads to even lower enzyme activity.
3. Blood glucose levels increase
Glucose enters B cells
Glucose is phosphorylated and ATP is produced
ATP closes the potassium ion channels
An increase in potassium ions inside the cell increases the charge
This change in potential difference opens calcium ion channels
Calcium ions flood in and cause vesicles containing insulin to move
Insulin is released by exocytosis

Extension

e & COPYRIGHT
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2. Thermoregulation

Task

Answers
number

-
g

i
1. Homeostasis: the maintenance of stable internal conditions desp| m—
internal factors ///
Negative feedback: the body detects a change from optimum an¢ L
M

p
2. sy /////////////%

o0

100 %%////
e p—
- 4 i i

-

order to reverse the change

o

<

Getting
going

a
B

&

e

o

E
%
\

s

o e [
e © / /////////////
: '@

- 3

B

As temperature increases, rate of reaction also increases. Thisis| A 4
leads to an increase in kinetic energy of molecules. This means n
be formed per unit time, hence increasing the rate.

2. Asthe temperature increase above 40 °C, the rate of reaction wil
because the further increase in kinetic energy causes hydrogen bt
vibrate and break. The enzyme will lose its 3D shape — it is denai|
complementary to the substrate, so ESC cannot form.

3.  Uses external sources of heat to maintain body temperature

1C, 2A, 3B

5. a) Llizards change shape to increase or decrease the surface ate

decrease the amount of heat absorbed
b}  Basking in sunlight absorbs heat directly from the Sun
¢)  Moving to a higher place means the insect is further away f

6. This decreases the freezing point of water. If water freezes inside
damaged. These chemicals resist that.

7.  Because they use a greater proportion of the energy they get fran
proteins. This is because they do not need to use the energy to i
a more efficient transfer if we were to eat them.

8. It hasn’t absorbed enough heat to become active yet, so the flighi
Later in the day it will be warmer and the bee will have absorbed

1.  Anorganism that uses internal sources of heat to maintain body |

/ Optimum temperature \
1

;¢ Tem COPYRIGHT
T PROTECTED

Ea

Temperature increzses

&

LN -
Aowr edieading to surface Arterioles ¢
! pillaries dilate — vasodilation consit
More blood flows in the capillaries Less blog |9
ar i £ ne:
near the sim surface | Qg
. | Education
More heat is lost through radiation Less hea

\ Optimum temperature a
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Task

Answers
number
3. Sweat contains water. Heat from inside the body is used to raise .
evaporates off the surface of the skin. The heat is therefore lost | W
down. Water has a high latent heat of vaporisation, which mear. //////////////
in order for it to change state. ////////////%
4.  Hypothalamus, peripheral, thermoregulatory, autonomic, effecte %
i ’ ’ 2 /%
s
Factor : Endotherm ////////g/%
2 cont. Volume of food required More %//%
Proportion of energy used for -
growth . Less £ %
Habitat range A stplaces on Earth ///////////%/%
Survival chances withouvtfcsa® = Lower .

Activity leve it o

i
T o .or overheating Higher
;. ioreduce the surface-area-to-volume ratio, so less heat can
")b)) To reduce cooling — to act as thermal insulation
c) To reduce the surface area available to lose heat
1 —warm blood flows into the leg in an artery which is deep insic:
2 —heat is transferred to the vein
3 —the vein returns blood to the body
3 The blood reaching the foot is colder and does not lose as much
3. Venous blood is cooled somehow — for example, by the blood flo\
allows much heat to be radiated to the air
The cooled venous blood then runs close to the arteriole blood, o
the venous blood
The arteriole blood is therefore cooled before it reaches the orga
The warmed venous blood returns to the heart

.

Not as affected e

L
s

#

1. (thermoreceptorsin the ) Hypothalamus
2.  Ectotherm

Quick 3. Behavioural

recap 4. Radiation
5. Receptors
6. Countercurrent
Student poster should include:
® Title — short and draws attention
® Definitions — succinct
® Binomial names of organisms used as examples
® Layout ~ clear and concise; use of bullet points where appropriat.
. Use of graphics, and sources referenced

Extension General ideas on thermoregulation could in:! =

. Methods to decrease heat los7 i 'sc  astriction, piloerection COPY RlGHT
. Methods to increase !z ne “‘xed/éained — shivering, increass: ?ROTECTED
e Methods to ‘w2 & hyavioss — vasodilation, sweating
. Me*hi: 4 o fuvease heat generated/gained — less movement, m

> j.erences between ectotherms and endotherms in terms of

particular organism is chosen, the poster should explain any speciti .
in terms of thermoregulation. |9

Qg

Education

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay



3. Excretion - the kidneys and the liver

Task ’
Answers
number E
Excretion The removal of metabolic waste from the bog, /
Secretion The removal of a substance from a cell //////////////%
——— . ry
N.ephron The kidney IS‘ made u;? of the?se tiny tubules %//%/%
Liver Large organ involved in making urea, among s—
Getting Amino acid A monomer of a protein. 1t contains an aming %
going group at the other end. pre—
Epithelial cell | A cell lining a tube | Bl
Microvilli Folds of the plasma mar brane to increase sur //////////////
- - |
2. Protein: Add biuret reager*. / illa. v irule colour indicates presgi %%/ %%
Reducing sugar: Af"(' Bug ugt's @%gent and heat to 80 °Cfor3 n ) L
indicates nre et QW\. .iveducing sugar. %//////////////%
S e s

.
e

.

Carboxyl/acid grou;

Amine/amino group

2. Proteinin the diet is digested by enzymes into amino acids. Thes:
bloodstream in the small intestine.

3.  Toremove an amine group

4.  (Processes are part of extension work)

. DCT -
1 Bowman's capsule — PCT ~ selective

ultrafiltration reabsorption

Efferent arteriole \

Glomerular capillary

transp

COPYRIGHT

Ao PROTECTED

Afi Lient arteriole

Loop of Henle
descending limb —
water reabsorption

9

Qg

Education

5. 1. Bowman’s capsule
2.  Glomerulus
3.  Convoluted tubule
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Task
P ’ Answers

number
6.  Synoptic: (75 000 / 200} = 375
7. The lining of the proximal convoluted tubule might look furry —tl

i
1 cont The distal convoluted tubule does not have this. %/////////%
) 8.  The kidney is three-dimensional. When making the slides, some t ////////////

angles to others, making them appear different shapes. In reality -

be shown on a two-dimensional slide.

1.  Water, ions, urea,. glucose, amino acids %////////é/////%
Blood cells, proteins "

3. —
////////////

o

-
g

<

=

&

~

a
B

i
o

s

.

B

Efferent arteriole Afferent arte.

4.  Afferent arteriole is wider than the efferent arteriole. This provig
substances out of the blood in the glomerulus.

5.  Endothelium of the capillary — many pores to allow substances thi
Basement membrane — allows small substances to pass through b
molecular sieve.

Lining of the Bowman’s capsule — composed of specialised cells ¢a
processes of these cells allow substances to pass between the cell

6. 125x 60 x 24 =180 000 cm3

Capillaries usually connect arterioles to venules. Glomerular capil\

1. Actively, basal, concentration, diffuse, 7..-.. nsport, glucose / ami

facilitated diffusion, water potr i |, ¢ ‘]»os.s, urea COPY RlGHT
2. a) Unitsinthe headin, |
All data * 7w ;r\e aumber of decimal places, ?ROTECTED
Flule s n sech column
N Dy dre too large to fit through the basement membrane
) © They are all reabsorbed back into the blood in the PCT
d) Water is reabsorbed back into the blood, so the concentratic

N

9

Process

Qg

Some sodium and chloride ions diffuse out of the hairpin into | EdHCQtiOﬂ

Sodium and chloride ions are actively transported out of the t\
ascending limb.

Water moves out of the descending limb by osmosis.

Sodium and chloride ions diffuse into the descending limb.
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Task
P ’ Answers

number

4. Countercurrent mechanism
3 cont. 5. The longer the loop, the lower the water potential can reach. The

i
concentrated with ions. %/////////%
1. When the body detects a change in conditions and responds to ro ////////////

optimum levels ////////Z

-
g

<

2. L

2 A signal is sent to the posterior pituitary to release moy %///////é/////%

8 Water potential of the blood returns to normal ////%

A cascade of reactions occurs resulting in vesicles conta .

5 . Ny

4 fuse with the cell membrane . By
7 More water is reabsorbed;‘l‘ P ssis; smaller volume o ;//////////%/%

3 ADH binds to recentc s ot a :ells lining the collecting %/// %%

— = e - SR

6 This increas 5 't . eneability of the collecting duct to e ;

4 AN s ¢ v, .d in the cell o,

L
s

#

e L fi:mécéptors in the hypothalamus detect a decrease |
< yuDH is released. This means less water is reabsorbed from {1
“of less concentrated urine being produced.

TRUE
b)  FALSE —all amino acids contain C, H, O and N. Only some contain
c) TRUE
d)  FALSE ~ the capillaries in the glomerulus are lined with endothelia
Quick €) TRUE . . . .
recap f)  FALSE - selective reabsorption results in some of the glucose bein
g}  FALSE ~ cells of the PCT are lined with microvilli to increase the su
h) TRUE

—

FALSE —the longer the loop of Henle, the lower the water potentia
j}  FALSE — ADH is released from the posterior pituitary

0 TROE
The poster should be easy to read and should not contain too much in.
Extension | Pictures should be included to help explain the points.

References should be stated.

e & COPYRIGHT
Pl PROTECTED
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4, The nervous system and control of heart rate

Task
number

Getting
going

Answers

1. Stimulus, receptor, sensory neurone, relay neurone {CNS}, motot |

2.

Protein embedded in the phospholipid ki

Channel protein ;
P polar substances down a gradient throug!

lon Charged particle

Active transport Use of ATP to move a molecule against th
The passive net movement of molecules |

Diffusion concentration to an area of lower concen

phospholipids of ~ «artially permeable ni
The net m i + ent Hf particles down a ¢
hinr ol e: cueier proteins

Frequency .= ) i) aumber of times something occurs W

Facilitated diffusion

gl 4 k [ When a vesicle inside a cell fuses with the
_} 4 the contents of the vesicle out of the cell
i Adenosine triphosphate. Used to transfer ¢

Dendrite

Schwann cel

Myelin sheath
Nucleus

Dendrite — many of these to connect with many other neurones
Nucleus — contains DNA, which has the instructions to make the p
Cell body — cytoplasm, contains many mitochondria and ribosom¢
Axon — long to enable faster transmission of the impulse
Myelin sheath ~ provides electrical insulation
Node of Ranvier — unmyelinated section of axon where ion transt
cell can occur
Schwann cell — makes up the myelin sheath
Axon terminal — allows connections to muscles/glands
2. Cell body is not at the end. It has a dendron to transmit informay
neurones transmit information from receptors to the CNS.
To transduce energy from one form into another (electrical energ:
4. Any three from: ;
e Light - light-sensitive cell- v Ae « ‘ina’of the eye
e  Temperature —*um ' atu m“ece’ptors in the skin and the hy
e  Taste— .= 1 .'7.ceptorsinthe tongue
° Sihe = b nvical receptors in the nasal cavity
Land - receptors in the cochlea that detect air vibrations
. Pressure — pressure receptors in the skin, the Pacinian corp..
A bundle of neurones
Somatic is voluntary (requires thought), whereas the autonomic s
thought)
7. Both —responds to stimuli, involves communication between cel.
involve negative feedback
Nervous — mostly electrical signals along neurones, faster acting, ¢
Endocrine — chemical signals in the blood, slower acting, longer ai
8. 1B, 2D, 3A,4C

w
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Task ’
Answers
number
1. Sodium ions and potassium ions
2. -70mV
3. ATP, sodium, potassium, concentration gradients, closed, open, 1.
2 potential difference

4.  To provide ATP through aerobic respiration in order to do active
{Also many in the presynaptic bulb for movement of vesicles and
neurctransmitter components.)

1
+40mV (D
- A§ 3
i t f
" v
iy
. | depolarisation repolarisation

-70mV

resting potential
hyperpolarisation

Time

11 | The inside of the axon becomes hyperpolarised, leading to
3 Some sodium ions diffuse into the cell.

1 The membrane is at resting potential.

6 Sodium ions diffuse into the cell.

12 | The membrane then returns to resting potential.

4 The inside of the cell starts to become more positive comp
If enough sodium ions enter, the threshold will be exceed:
be depolarised.

2 Some sodium ion channels open.

10 | This is repolarisation.

5 This causes more sodium ion channels to open {voltage ga\

When the charge reaches about +35 mV, the voltage-gatex

8 L .
and voltage-gated potassium ion channels will open.

9 Potassium will diffuse out of the 7=' the inside will becon
the outside. g 1 A

3. Assodium ions enter the s an, thiyincrease the charge inside the
channels (voltz ¢ & iar“‘, .ience more sodium ions can diffuse in o
This 07w s )'w‘g,;;)diurh ion channels.

At haiinel that opens or closes at a particular change in chai¢

4,
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Task ’
Answers

number

5. All action potentials are the same magnitude. You either get an o

threshold is reached, an action potential will occur. If the thresho ‘ -
will not occur. W//%
////////////

@

/

-
g

o

<

&

Action potential occurs

i
B

3 cont. Threshold

.
.

.

s

L
s

#

Action potential doesn’t occur

1.
+
Na enter the axon at a Thg.k}ﬁ
node of Ranvier during sodiuiy
next ng

depolarisation
[ JI
v

+

Na

| |

Alocal current is create

4 2. Saltatory conduction / Action potentials jump between nodes of &
3. Action potentials can only happen at the nodes of Ranvier. The lo

Therefore, there are fewer action potentials along the length of it
4. a) The units for temperature are in the body of the table; they
b) Timed how long it took for one action potential to get from |

electrode when given a strong stimulus. The strength of the

stimulus and electrode should be the same. Also, repeats s

calculated. Then divide the di<t>1 - (i ' the time taken.
¢) Myelination gives a faste rat. »f‘-f cunduction COPYRlGHT
d) Anincreasein .. . turc increases the rate of diffusion of PROTECTED

enzvmie sl DL fe L tespiration to make ATP for active tran:
Extie - v erigenerms rely on external sources of heat. Therefore

ke su'rl;ounding temperature and hence so will the speed o}

“The neurone cannot be stimulated for that short period of time. |
cannot open gates here; it can only open gates in the direction in .
area is in resting potential. This means that it ensures that the in |9
It ensures each action potential is separate. ' 09

Education
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Task ’
Answers
number
1. 1. An action potential arrives at the presynaptic bulb -

2. The change in charge causes voltage-gated calcium ion chani. W
3. Therise in calcium ions causes vesicles containing acetylchol //////////////
presynaptic membrane /////////////
4. The acetylcholine diffuses across the synaptic cleft % i
o
5. The acetylcholine binds with a receptor on the postsynaptic | %////g
6. The receptor is associated with a sodium ion channel, which ///////////////%
into the axon %%//%
5 7. The charge increases inside the postsynaptic neurone {an Eb. .
threshold will be reached and an action potential will be gei\ B %/
8. The acetylcholine is broken down b &, i enzyme (acetylcholit //////////////
actively transported into *i  fe y 1apuic bulb. % /%
2. To provide ATP for moxyeda t £ Jesicles and active transport of ¢ \ 4 %
active transp;f’{. i \’nl;«;r_wotjwn ACh into the bulb %//////////////%/
[T L e 1 . W
Llpld}’. i S o make the mgmbranes aroynd the vesicles ’ p—

7t 2o cles'of the neurotransmitter are only in the presynaptic bi i,

.eurotransmitter are only on the postsynaptic membrane

1F, 2D, 3A, 4, 5C,6G,7H,88,9
a)  FALSE —there is a patch of tissue in the right atrium called t\
b)  FALSE —the SAN generates its own impulse

¢} TRUE

d)  FALSE —the contraction forces blood from the atria into the !
e) TRUE

f)  FALSE — only the AVN can transmit the electrical impulse

g) TRUE

h) TRUE

i} FALSE — this causes the walls of the ventricles to contract fro
i) TRUE

2. a)

Increase in carbon dioxide results in a deu

v

This is detected by chemoreceptors in the walls of the |

*

An impulse is sent from the chemoreceptor to the cardiovascula

6 v

An impulse is sent along sympathetic fibres to the SAN to inct

b) Blood pressure increases

Detected by press:'7f ie ¢ to.s in the walls of the at COPYRIGHT
— N v PROTECTED
! jf&n, i.npu‘lse is sent to the cardiovascular centre in

3 7

An impulse is sent along parasympathetic fibres to the SAN to

9

3. Extension: Adrenaline is released from the adrenal glands in respu
flight response. The effects include increased heart rate, increass
contraction of piloerector muscles, vasoconstriction of arterioles
metabolic rate, vasodilation of arterioles leading to muscles, reles

Qg

Education
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Task
number

Quick
recap

Answers
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Extension

Some simple answers are below, but there are many directions this cal

Nicotine

Similar shape to acetylcholine; therefore, it binds to the receptors on |
mimics the action of it. However, the receptor then cannot respond fo!
and blood pressure. Nicotine also causes the release of dopamine in th

Cobra venom

Binds to the receptors for acetylcholine on the postsynaptic membrang
cannot be transmitted across. When this happens at a neuromusculat
stimulated to contract.

Prozac
Blocks the reabsorption of serotonin.

Valium
Binds to GABA receptors on the postsynaptic membrane. It increases
chloride channels when GABA binds to the receptors, increasing the hy

Botulin " y
Prevents the release of neurctreist it

&

Insecticide i

Binds to 3 1w [usterase and prevents its function. Therefore, ace
cle: Lo \)s.:inués to cause muscle contractions which can cause tren
bon.uisions and paralysis. It can eventually lead to death.
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3. Plant hormones

Task

Answers
number

-
g

=
Chloroplast ///
- o

|

s
////////////

o

-
\ - - . W ;
o e ]

P‘]‘ e
Ay |

=

<

&

Getting
going

a
P

o

.
=

=

#

s

= 3
.tvacuole Ribosome

Loofrign

“Abiotic — temperature, light intensity, water availability, pH of the
Biotic — herbivores, pathogens, competition
An area of undifferentiated cells that are able to divide
FOR:
® They are produced in response to stimuli
® They travel from one part of the plant to another
® They initiate responses by binding to receptors
AGAINST:
® Not produced in endocrine glands
® They do not travel in the blood
e One type can cause different effects in different concentratic
1 4.  Auxinis produced in the tip of the plant
it travels down the plant and inhibits growth of the side shoots
Removal of the tip removes this inhibition
Therefore side shoots can grow
5. a) Meristem
) Active transport

(=2

¢)  Cell surface receptor
d} Inthe cell walls
e) Provides the correct pH for enzymes that keep the cellulose

bound - expansins
f)  Water enters through osmosis, the cell expands as the loose
of water as much
1. Directional growth response

Tropism Description

L

Positive phototropism . "~ .~ Growth towards] COPYRlGHT
Positive geotroris. ﬂ_ : Growth towards g PROTECTED

Negative ;"< 1.1 o ium” Growth away from a |
D :_ ¢ hyniotropism Growth towards a physit

This means there is a higher concentration of auxin ot
to the illuminated side .
2 Auxin moves down the plant; it is distributed evenly '9
This causes the shaded side to grow longer than the u '
shoot to bend towards the light

Qg

Therefore, the cells on the shaded side are stimulate. EdHCGtiOﬂ
cells on the illuminated side

1 Auxin is produced in the growing tip of the plant
When light is shone from only one side, the auxin mo\
towards the shaded side
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Task

Answers
number

4,  The cells on the left need to be longer than the cells on the right |

-
g

=
i o ///
| 4 mowm
Yy _
o

=

<

&

/

.

5. Auxin is produced in the cells of the root tip B
Aux?n travels back down thfa roqt o T %/////////////
Auxin moves to the lower side i« to j avity
More auxin on the lovra = le ho e upper side
The auxin inhibi fmw‘a ~onin the root E
Cellcer s S ‘5\:»§2,,»srdewelongate less than the cells on the upper .
Toean j}er side gets longer than the upper side

. “he root bends downwards

i
B

i

.
.

.

#

[ ]

2 cont. l

oo | |

Treatment Result

Shoot does not bend

Tip removed
/ no response
Tip present but covered with Shoot does not bend
a cap that is opaque / no response

Tip removed, then replaced
but with a gelatine block in Shoot bends towards the light

between
A thin glass plate is inserted Shoot does not bend; the
to separate two sides of amount of IAA on each side o
a shoot Joe B Ve plate is equal COPYR'GHT
7.  The auxin would be ahle ' tre ol $16in one side to the other and
This would allo: ¢« sk . t'.0 respond in a normal way to light. ?ROTECTED
1. Serial 21l st :

TL. 1 *m.oof the stock solution, add 9 cm? of distilled water. Thi
“awe’l cm? of the 1 g cm™ solution, add 9 cm? of distilled water. |
“solution (1 x 107%).
Take 1 cm? of the 0.1 g cm™3 solution, add 9 cm? of distilled water. |9
solution (1 x 107%).
3 Continue in this way until you have all of the solutions
2. Five seedlings with their tip not removed, no auxin added. This w
results to what happens in a normal situation.
3. Thetip is a source of auxin. By removing the tip, they remove the
that any difference they see is only due to the applied auxin.
4. To enable a mean to be calculated. This will allow reliability to be

Qg

Education
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Task
Answers
number
5. Anytwo from: )

Species of seedling — different species may react to different deg: W

Age of seedling — younger seedlings may grow faster/slower thap //////////////

Temperature — an increase will increase kinetic energy and, there /////////////

Light intensity — higher light intensity means higher rate of phota: Yy

.

Aseptic growing conditions — to avoid competition Zé////g

6. Seetable %////////é//%

L

Concentration of Percentage stimulation M . //////;Z

. .

auxin (ppm) 1 2 3 | 4 B %

1x107 0 2 n.. 0 1 | /////////////
1x10 12 | v 6 17 | 15 1 a
3 cont 1x1073 v =266 | a4 | 40 4 \ WY
. . g .

1x 1%2;& s b5 26 28 15 22 - %//////////////%/

L e L "

| v, " J2]oef1fo]o0 . —

o \‘uﬁfart

“Concentration of auxin on the x-axis, with units — ppm
Mean percentage stimulation on the y-axis
Linear scale y-axis
At least 50 % of the paper used for plotting
Mean plotted to within half a small square
Standard deviation shown as error bars — one sd above the mean
straight line

8. The standard deviations do not overlap. This means it is likely the
between the means.

a) TRUE

b)  FALSE — auxin is produced in the tips of the shoots and roots

¢)  FALSE — auxin inhibits elongation of cells in the root
Quick d) FALSE —when a plant grows towards a light source it is positively
recap e) TRUE

f)  FALSE - auxin inhibits growth of side shoots

g)  FALSE — meristem cells can divide

1.  APIN protein is a transmembrane protein found on plasma menm|
the flow of auxin out of the cells, thereby influencing the distribul

Hormone Functions

Delays fruit senescence

Elongates apples

Elongates grape stalks

Stimulates seed germination
Stimulates growth bet::' 'en nodes

Stimulates seec i > dct on COPYRIGHT

Stimt:'a s ten, wiongation

Extension Sy bolting PROTECTED
~" ' _romotes lateral bud growth

Delays leaf senescence

Promotes multiple shoot growth in tissue culiy

Leaf abscission

Promotes fruit ripening |9

Promotes fruit drop

Promotes sex expression in cucumbers

Promotes lateral growth in some plants

Inhibits seed germination

Causes stomatal closure

Gibberellins

v oknin©

Ethene

Qg

Education

Abscisic acid
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B. Muscle contraction

Task ’

Answers
number

-
g

i
1. W//%
Level of protein - . /
structure Description / labelled diagram . s
y
" - o N 4 L
Primary Amino acids in a chain Pepll //////%

The chain of amino acids is folded, or is Hydr /////////2{////%
O

Secondary 2
o

Getting arranged in a helix/pleated sheet. o
going Hyar T

Disu /////////
# Hyatr //

<

=

)

E

7

e
\\\\\\\\\

Tertiary The structure is folded inte.its 3D shape
> Vyﬂ

&R

i

N

] ] [T
L ardiac muscle Attached to b ) |
— .
>< Contractions ca W

g
2. Morethanoners!r ep i « hain joined together. For example, o
. S
together .o age. i as'three
W _ng—'

W

i
i

o

s

.

o

Skeletal muscle ventricles —
e o
Under involunt, //
Smooth muscle o
nervous s\

2. a) Cell surface membrane of the Tnuscle cell/fibre ////////////////
b}  Cytoplasm of the muscle cell/fibre % /%
¢)  Endoplasmic reticulum in muscle cells/fibres ////// %

3. a) Thinfilaments F
b}  Thick filaments L | ]

4,

H zone | band A bant

Zline Thick filament |} | L

[ |

P —— o

R [

O o

o) R\

1 \ J
|
Sarcomere

5. Anywhere from Z line to Z line {the darker line)

COPYRIGHT

9
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Education

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay




Task

Answers
number
6.
1 cont.
1. A-—motor neurone, B — secretory vesicle, C — receptor for neuroti:
2. 1B, 2B, 3A,5B,6A,7B ; |
3. BOth: 4 & - [

. , K 2
Have neurotransmitters ' = 1i. v jicies
Use diffusion toumiy 2t &£ N+ across the cleft
Use enzi o ftc‘;; _trolyse the neurotransmitter

4y - ce .ors that are able to bind to neurotransmitters

o .ding of the neurotransmitter causes ion gates to open

Presynaptic bulb contains many mitochondria
Presynaptic bulb contains calcium ion channels

Differences:

2 NMJ
Always acetylcholine Many differe:
Neurone to muscle Neurone to »
Always excitatory Can be excita
Does not initiate an action potential in Can resultin.
the muscle postsynaptic.
Causes muscle contraction Does not cail
Presynaptic bulb is a flattened shape Presynaptic |
4.  Aninfolding of the sarcolemma which increases the surface area |
This means that the depolarisation can be in closer proximity to 1@
can cause it to open the calciumion channels.
1. 1.  Tropomyosin covers the binding sites on the actin, so myosiv
The myosin head is bound to ADP.
2. Calcium ions bind to the troponin/tropomyosin which cause:
binding sites. Myosin head binds to actin at the binding site
(Calcium ions also stimulate ATPase activity in the myosin he
3. The myosin head tilts — the power stroke. This results in my.
is released.
4.  An ATP molecule binds to the myosin head and causes the h:
is broken. !
5. The ATP is hydrolysed inte ' »'< ) “a phoshate group; the ¢
the myosin head The AL rﬁ»n.al’hsl bound to the myosin he:
3 6. The mchi; o rod vinds to the next binding site along th
2. Inther ;anf,i\ bulb they cause the vesicles containing neurot:

a0 pt.smembrane.
1 we'muscle tissue, they are released from the sarcoplasmic retic:

Atroponin/tropomyosin to cause tropomyosin to move and, therefo

a) Shortens

b)  Stays the same length

¢) Shortens

The muscle would not get shorter. The myosin tails are anchorec
pull on each other and causes actin to slide along the myosin. Th:
tails were not attached to each other — they would crawl along in:
but the Z lines would not get closer to each other.
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Task ’
Answers
number
5.  Noimpulse in the motor neurone — this would mean no neurotra; —
depolarisation of the sarcolemma. Therefore, the sarcoplasmic re .
ions. The calcium ions would detach from the troponin/tropomy. %////////%//
covered up — no more cross bridges can be made. /%////////
Lack of ATP — tchas is negded to break the cross bridges and reposi| ;/////%
6. Phosphocreatine contains a phosphate group that can be hydrolh: " 4 %
make some ATP. s
3 cont. 7. To maintain a high level of aerobic respiration in order to make et g{//f
contraction for long periods of time. .
8.  Extension: Calcium ions cannot be pumped back into the sarcopla B %
respiration happening to provide the A"J"&; " his means that calciu %%
sarcoplasmic reticulum and allc ..t iyc . 1 heads to bind to the acti % /%
actin along the myosiz (¢ .+ ra . a)."However, a lack of ATP als¢ ® %
be broken, _§r~;:~',w_‘ 0 ‘\fcr 2 .emains contracted.
Quick smooth, df- S Et'!\»‘_*,11;&):“‘", éarcolemma, acetylcholine, receptors, sodi

recap amSari o Sil ;}ea’ﬁulﬁm, slide, shorter, ATP, creatine phosphate / phosp

fhe s isa E)Iethora of examples. The poster should cover the differen.

r example:

. Inhibition of release of neurotransmitter

® Mimicking the neurotransmitter by binding to postsynaptic recep
or inhibiting it

® Inhibiting acetylcholinesterase

Extension

e & COPYRIGHT
Pl PROTECTED

i9
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7. Photosynthesis

Task ’

Answers
number

-
g

=
1.
Outer membrane Stroma %//%
M
&7

Granum %%///2

—

////////////

<

=

Getting
going

a
B

. ~ o
Inner membran i la cid %// /%
s i /
2. Carbon dioxide + We — 9 Glucose + Oxygen v {
3. 6C0y+6H:0, =~ CoHiiOs +60; m—
The a' & Thuenlight e
o~ pnylla P
- L
“Chlorophyll b / xanthophyll / carotene // |
Green light as this is not being absorbed very well by the plants L
A
1
T =T ™ .‘ >
400 500 SO0 F00

Wavelength [nm]

6. Some wavelengths of light can penetrate deeper water more eas\|
Some wavelengths can’t penetrate the water at all.
Blue light has a shorter wavelength and is able to penetrate the w
As the overall light intensity is low, plants with pigments that can
will therefore be able to absorb what light can penetrate the dee:

Action
Bung/lid on the chromatography tube | Tr saturate the air in the
Origin line drawn in pencil

ot ncil will not dissolve it COPYRIGHT

Solvent line recorded wher it ne 1 To record the solvent lin
the top of thepanor v« | ate becomes not visible PROTECTED
- v To avoid contamination

Wear ' -
A solvent doesn’t geton i

e ,..Jb; should be placed so the origin
“line is above the level of the solvent
The paper should not touch the sides To ensure the sample ruy

So the sample doesn’t ¢

of the tube avoid solvent condensa§§ _ |9
2. They have different solubilities in the solvent Gg
3. , .
: . — Education
Pigment Distance from origin (mm)
Carotene 88
Chlorophyll a N
Xanthophyll 48
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Task ’
Answers
number
4. ltisaratio )
2 cont 50 e
6. The molecules in the sample might have different solubilities in o W////
1.  Theuse of light to add a phosphate group onto a molecule /////////////
2. Thylakoid, phospholipid bilayer, proteins, chlorophyli, electron tro % e
o
ATP synthase, stroma, ATP, chemiosmosis %////%
3. 1~ nght. hits photosystem ll and is ﬁbsorbed by chlorophyll ‘ %////////é/////%
2 — A pair of electrons becomes excited and leaves the chlorophy /%//%
the electron transport chain, releasing energy as they do so, and © //////////%
3 —The energy is used to pump protons into the thylakoid space. R
. . 3 ////
electrochemical gradient. . ’ ;///////////%
4 —The protons flow down the ;. fie L through a protein chann: | ) |
o L S
ATP synthase ’ " g o
5-ATP synth; LS {Jpﬁos’phate group to ADP to create ATP
3 6—lighi i Ehi_‘@ 51, excites electrons and these leave the chlora
T ajélm:‘frons from PSII are accepted by NADP, and along with

N—*Light splits water into electrons, protons and oxygen {photoly:
replace those it has lost, protons add to the electrochemical graci
ATP, reduced NADP, oxygen
This is essentially the same as you will have learnt about plants.
The bacteriorhodopsin is a pigment and absorbs light. This cause
are passed to electron carriers.

The energy from the electrons is used to pump protons across the
of the bacterium).

There is a build-up of protons which creates an electrochemical g
The protons diffuse through the ATP synthase, allowing ATP to be
1. ATPand reduced NADP

CO2

Unstable i

The Calvin cycle

Reduced NADP

COPYRIGHT
PROTECTED

ADP +Pi

i9

TP/GALP

l

Hexose sugars

Qg

Education
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Answers

Task
number

3. Rubisco
4. It doesn’t need light to happen, but it does need products from ti

i
dark these would not be produced and the cycle would not happe W//%
5.  Starch, celiulose /////////////

6. ltis used to regenerate RuBP ¥y

-
g

4 cont.

o

<

7. No/fless ETC = no/less ATP and reduced NADP produced. This res.

these products are needed for this step, so less hexose sugars cay ///////////////%

respiration and less growth. G

1. CO:zavailability: Increase would mean more CO2 can be fixed, hen T
made, and, therefore, more hexose sugars. »
Temperature: Increase in temperatqre i ;. crease kinetic energ\ %/////////////
enzyme-controlled reactions. [ fOtj: alarits, above 30 °C, more
will decrease growth 2k e
Light intensit:: . ¢ ’\cfwwfiwilght intensity means more light can be g
prodfez i e nj_;:a,iién, increase in light intensity means more sta:

e anged.

L gnt"ivntensity. At this point, if the light intensity is increased, the

Temperature or CO2 concentration

&

i
o
B

i

.
.

.

#

Rate of oxygen production

Light intensity

5.  Oxygenis produced in the LDS during the photolysis of water. An
increase in rate of oxygen produced.
6. Volume of oxygen produced, and the time it was produced in

1.
For
Oz is produced by a plant during Some L
photosynthesis Some U
0: Reasons against using CO2 can be used as | using i
uptake | reasons for using O Might ¢

volume

° e A This on COPYRIGHT

COzis yane r_in:\ot’osynthesis COz ust ?ROTECTED

co» D15 i 5 7 swinst using Oz can be used as respiral
et Fgesons for using CO2 the exp
1 It migh!

W o It woult

9
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Task
P ’ Answers

number
2 — Extension

Diagram of apparatus:

i
7////////%
L
Y

-
g

E—— & 7

/\ T
< .

S ;/////////////%
e 9 -

(E 1 v w %///// /%

f« i s - p i

Indencs ~ v _aole: Dependent variable: BRhE

.

igi b Ll isity Volume of oxygen produced

ethod:

1. Assemble the apparatus, ensuring there are no air bubbles in the

2. Place a lamp as close to the beaker as possible and leave the plan
from lamp to plant.

6 cont. 3. Start the timer and after a set period of time, use the syringe to

to the ruler. Measure the length of the bubble.

4. Repeat the readings twice more at this light intensity.

5. Move the lamp 10 cm further away from the plant; leave to acclip
6. Repeat steps 3 and 4 at this light intensity.

7.  Repeat the procedure at four more light intensities.

Controlled variable How it is controlled
Temperature Waterbath
CO: concentration Sodium hydrogen carbonate in |
Genetic variability Use the same piece of pondweg!
Light wavelength Same bulb used, and the lamp a:

Results table layout
Length of bubble (mm)

Distance from Light intensity Mo
lamp {cm) (1/d3) 1] 2 3 mean o

i — COPYRIGHT
— PROTECTED

The splitting of water using 'ig 't
The enzyme thateroois A 4
Aseries of » - ine ¢ noedded in the thylakoid membrane
Thae ».‘.,f* i'r.ceded to catalyse the fixation of CO:
Sii » i the light-independent reactions
Site of the light-dependent reactions

S;::; Stack of thylakoid membranes i 9
First stable product of the fixation of COz in the Calvin cycle :
Final electron acceptor in the light-dependent stage Gg
Increases kinetic energy EdHCGtiOﬂ

The flow of protons which results in the formation of ATP
A coloured chemical which absorbs some wavelengths of light
Used to separate chemicals from a mixture
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Task ’
Answers
number
1. Could be done using a table or a Venn diagram, and should incluc. )
limited to it —
p
Photosynthesis ////%//////
Reactants Carbon dioxide and water /////////////
Products Oxygen and glucose // .
Reactions/stages LDS and LIS %////////é/////%
Requires ATP Yes /%////
Generates ATP Yes //////;////%
Uses chemiosmosis Yes } //” //{j// &
Final electron acceptor NACZ. " // /////%/%
i i f T [ L |
Main organelle involved .. ‘Chyk plast %///// %
Organisms it occ:ttvh A Autotrophs %///////////////
Coenzv- = inv. h 2u NADP o
e m s
*!Vﬁﬂimbr"otic theory is about the.evolu.tion of t.he eukaryotic ce | ///////////%//
sand mitochondria were once cells in their own right, probably typ % %
engulfed into a larger cell, which is now what we know as a eukai! //////////////

Extension

Endosymbiosis

Ancestral host cell Moder:

after mary
generations
of suolution

Agstobic bactenium Cyanobacterum Mitochoi

e & COPYRIGHT
e i PROTECTED

9
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8. Respiration

Task
number

Getting
going

1.

Answers

Adenine

Ribose Phosphate group

s’ ™
\—V_ ..... & 4 U
- - A ‘__"
(8, aggiosine |
AMP |
l
ADP |

[

ATP

W

2. 1F, 2C, 31, 4A, 5H, 6B, 7G, 8J, 9D, 10E
1. Any four from:
e  Use asharp pencil
® Lines must be continuous (they must meet and not overlap)
e  No sketching
e  Noshading
e  Ascale or magnification should be included
® Label lines should be drawn with a ruler
® Label lines must touch the feature
® Label lines should NOT have arrowheads
® Label lines must not cross
2.

QOuter membrane Inner membrane
impermeable to hydrogen ions Site of oxidative pht

Crista
Folded inner
oxidative phao:

- s’!\ -
£a g ‘ ’
¢ :]
- ——
7

Matrix
Contains enzymes for the link and Krebs reactions

Oxygen or pyruvate

The inner membrane is folded into cristae, which increases the su
Cilia waft — this movement requires a lot of energy in the form ot |
means more aerobic respiration and, therefore, more ATP produc
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Task
P ’ Answers

number

-
g

i
Glucose ////%////%/
////////////
Y

|

/

S
Phosphorylated glucose
phory g o

1 i
| ‘(h:x?/c; 6 bisphosphate) / /////////////

2 x ATP

=

<

2 x ADP

&

a
P

o

4,
k-
i

a P & \4 s
i v .

s 2 x triose phosphate {TP) / GP

4 x ADP l 2x NA

4 x ATP 2 Xt

#

4

2 x pyruvate

2. 2

NAD

4.  Synoptic: Lock and key theory:
The enzyme has a specific 3D shape. The shape of the active site |
substrate. The substrate binds to the active site, forming an enzy|
The activation energy is lowered and the reaction occurs. The pro
enzyme is unchanged and can immediately bind to another substt
Induced fit theory:
The enzyme has a specific 3D shape. The shape of the active site |
substrate to bind to the active site, forming an enzyme-substrate
around the substrate. This puts strain on the bonds in the substro
The products leave the active site. The enzyme is immediately ab

5. TP/GP could not be turned into pyruvate as NAD is required for th

6.  Glycolysis happens in the cytoplasm. / The enzymes needed are it
mitochondria has no cytoplasm and, therefore, cannot carry out @

W

NAD ————5—® Reduced NAD

?

H

-
NN~ o | AW COPYRIGHT
PROTECTED

v

co,

" dcetyl group combines with a 4C compound (oxaloacetats
“—The 6C compound is decarboxylated and dehydrogenated to fo
accepted by NAD to form reduced NAD.
—The 5C compound is decarboxylated again to form a 4C compa.
- This 4C compound is dehydrogenated in order to be turned ba.
—The H are again accepted by NAD to form reduced NAD, and aix
- ATP is also produced.

3. Decarboxylation — removal of a carbon atom from a molecule
Dehydrogenation — removal of a hydrogen atom from a moleculy
Substrate level phosphorylation — production of ATP through a p
ADP during a chemical reaction

4.  Oxaloacetate is constantly being produced but is also constantlyi%

9

Qg
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Task
P ’ Answers

number

-
g

—
Matrix %////////////

Phospholipid ﬁ ﬁ
bilayer of the
inner ‘ ﬁ ﬂ
mitochondrial
S ,x'\

f—)

@

s
////////////

o

&

a
P

Oo—=
o

o

membrane

.
=

-

i &
Intermembrane <~ ¢ . Electron transport chain s
g a

L

#

. b
. ¢ Yy
2 .

, .

S ——

e 'he energy is used to pump the hydrogen ions from the m:

The H is split into protons and electrons.
11 | Oxygen also accepts protons, and, therefore, forms wati

The hydrogen ions flow down the electrochemical gradic:
specialised channel protein in the inner membrane.

The electrons flow down the electron transport chain th
releasing energy as they do so.

1 NAD and FAD are oxidised, releasing the H, and are refo.:
10 | The electrons in the ETC are accepted by oxygen (the fina

3 The electrons are accepted by the first electron carrier in

This results in more hydrogen ions in the intermembrang
4 an electrochemical gradient.

8 The channel protein has ATP synthase attached on the n\
The flow of hydrogen ions through ATP synthase causes |
a phosphate group - this is known as chemiosmosis.

COPYRIGHT
PROTECTED

9

4H* + de"+ % O, = H0
Gg

Education

4. The final electron acceptor. It accepts electrons from the ETC; the
accept more electrons, so the production of ATP can continue.

5. The hydrogen ions would have dissipated. There would be no elg:
there would be no chemiosmosis.
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Task
number

Answers

1. Acts as the final electron acceptor
2. The ETC would stop. NAD would remain reduced. There would L
reaction and Krebs cycle would stop.

3.
Mammalian celis:
Reduced g NAD
NAD
2H
T V‘j B F
] 1 gL e — 4 o

[.- YA o 1 B
Plant/f > ‘Eli:;;,» L Reduced ——
NAD —\
.
E

y
Pyruvate Ethanal ‘

4.  Only glycolysis happens, which produces a small amount of ATP.
not occur.

1.l reproduces rapidly, conditions can be easily controlled and the:
do either aerobic or anaerobic respiration under the right conditic

2. Temperature, pH, type of respiratory substrate, concentration of |

of respiring tissue, time, presence of inhibitors

To absorb the carbon dioxide released by respiring organisms

4.  Towards the respiring organisms. Oxygen is used, carbon dioxide
absorbed by the sodium hydroxide solution. Therefore, the total !
decrease the pressure in the tube containing the organisms. The |

w

6 lower pressure.
5. By placing the equipment in a thermostatically controlled water b
respiratory pathways will be affected by temperature.
6. To allow the equipment to equilibrate, and for the organisms to ¢
7. To allow comparisons to be made, so that a value for rate of respi
be found
8. By using the syringe
9. Yeast suspension used instead of small organisms. A tube would |
experimental tube. No sodium hydroxide, and a layer of oil neecs
Quick Anaerobic, oxygen, more, glycolysis, pyruvate, ATP, matrix, Krebs, phas
recap chemiosmosis, acceptor, reduced, cytop s o
. Examples of scientists could ir-l de ’AA:ab_;u"‘e— Lavoisier, Jan Ingenhous:,
Extension .

Gustav Embden.
o R
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9. Stem cells, mutations and gene expression

Task
number

2.  Ataribosome

Getting

Answers

1. DNA s copied into mRNA using RNA polymerase

Codons on mRNA are read, two codons at a time in the ribosome
Anticodons on tRNA bind to complementary codons on mRNA
going tRNA brings a specific amino acid
A peptide bond forms between two amino acids

The ribosome moves along the mRNA until a stop codon is reache

1. Acell that can divide and then differentiate into specialised cells

2. i
Fa = .
Cells they .an lif = entiate into
<)\ . o
] s A fertil
Totipotent  ~ w1 ech . -
Py A early et
«. ..~ Any embryonic cell (any cell in the
R . Cells
- : & ! body but not placental tissue) of
a1 . Adul
Multipotent | Several cell types ulth
progen
Skin ce
Unipotent Only one cell type
P ¥ P {produ.
3. Synoptic
Cell name Function Specialisation
Biconcave shape
Transports Flexible
oxygen from the ——m@m™m8Mm™
Erythrocyte Iu:gs to respirin No nucleus,
. & pinng mitochondria, ER anc
tissues .
little cytoplasm
Many haemoglobin
molecules
1 Many cell surface
receptors
Many lysosomes
Engulfs, destroys .
. & . y Many ribosomes /
Neutrophil and digests
rough ER
pathogens . 7
Many Golgi
[ &
Well-developed
cytoskeleton
Covers and lines Thin and flat
Squamous .
enithelial cell free surfaces in
P the body Smooth surface
4,  Induced pluripotent stem cell. A multipotent stem cell that has b
stem cell by activating and suppressing certain genes.
5. The stem cells will produce cells that are genetically identical to @}
will express the same glycoproteins on the surface of their cells.
less likely to be an immune response as these glycoproteins will b
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Task

Answers
number
6.  Embryonic stem cells come from an embryo that is left over from
1 cont. destroyed. Some people believe that life begins at fertilisation ap
another is ethically wrong — the end does not justify the means. |
1o the use and destruction of embryos. Using iPS cells means em|
1. Protein {accept short pieces of RNA)
2. 1. Transcription factor
2. Promotor region
3. RNA polymerase
4. Gene
5. Transcription
6. mRNA .
7. Translation g J oo
8.  Protein . " A
3. Thetranscrir®’ ;. 1 . "o £unds to the promotor region

Thic 2"+ . N7 poiymerase to bind
T A lynierase transcribes the gene (the gene has been express

. Jhe r"ésulting mRNA is translated into a protein at a ribosome

When the transcription factor binds, this will stop RNA polymeras
turned off

a) Non-coding region of DNA

b} Coding region of DNA

¢} The RNA that is transcribed from DNA ~ all of DNA is transc
Extension: The preRNA / primary RNA has the third intron remove
remain — these are translated into a protein which is coded for by
On the right, the second intron is removed but the third remains,
a slightly different structure than the left side.

The two proteins will have the same start and end (star and oval)
in the middle (cone or zig-zag shape). Both are coded for by the &

P W

Glucose and galactose

Glycosidic

Hydrolysis

Lactose permease — increases the ability of the bacterium to take
Beta galactosidase — catalyses the hydrolysis of lactose into glucy
1C, 2A, 3E, 4B, 5F, 6D

The repressor protein binds to the operator region

The enzymes are not produced

A repressor protein is made

The RNA polymerase cannot bind to the promotor regic
The regulator gene is expressed

The structural genes cannot be transcribed

V=i iN oYy W

The regulator gene is expressed

A repressor protein is produce . ! .
Lactose binds to the . or stein
This changes il.¢ 5 . 27,0 the repressor protein
The -t « w7 2vdotein cannot bind to the operator
RN A polymerase can now bind to the promotor

.whe structural genes are transcribed

The enzymes are produced
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Task ’
Answers
number

1. Achange to the sequence of bases or structure of chromosomes )

2. Insertion involves one or more bases being added to the sequeny //////////////%
Deletion involves removal of bases W////
Substitution is where one or more bases is replaced by another b /////////////

3. Where every subsequent codon is changed and, therefore, every Yy

y

is different ?5////2
TAC GTC GTC GTC AAA AAT TCT TTA GGG %////////é/////%
4.  a) /%//%
DNA TAC GTC GTC GTC AAA m

.

mRNA AUG | CAG | CAG | cAG | uuu NER
Aminoacid | Met | GIn | > | GIn | Phe V"

e L

] L7 % /%

b) TACGTCGTCGTC2A A C ';\,a.w»fi”TA GGG | %
Thas beezr;_ ik ftl;} 3wW|t.h a C.In the DNA base sequence. //////////////%
U7 his 1 suitsin Leu still being coded for at that position o

.

o M;ﬁe s cé"ée. This is a silent mutation and will have no effe.
o “TAC GTC GTC GTC AAA AGT TCT TTA GGG
. A has been substituted for G in the sixth codon. This will be
which codes for the amino acid Ser instead of Leu. This me:
changed, which might affect the bonding between R group:
the 3D shape. The protein’s function might be altered. Thiz
d) TACGTCGTCGTC AAAAT TCT TTA GGG
An A has been deleted in the sixth codon. This resultsin a i
codon is changed, and, therefore, every amino acid after th.
heavily affected.

5. Insertion or deletion of three bases {or multiples of three). This i
So although one codon would be changed, the following codons \
one amino acid would be inserted/deleted.

6. A substitution mutation results in an altered codon that now coa:

7. a) The allele confers an advantage to individuals. They are ma\

to reproduce and pass on the allele to the next generation.
the allele in the next generation.

b}  Allele confers a disadvantage. Individuals with this allele arc
reproduce, so the allele is less likely to get passed on to offy|
frequency of the allele in the next generation.

¢} The allele frequency will not change due to selection pressu:
or a disadvantage. Instead, the frequency of the allele will ¢

to chance.
Quick differentiate, totipotent, any, ethical, genes, specialisation, organelles,
recap promotor, insertion, primary, bonding

Topics could include:
e  types of stem cell
° origins of stem cells

e cell differentiation -y ",» d COPYRIGHT
Extension | o  control of cell differes i a0 PROTECTED

e  usesofstem ..n .~ cuicine and research

Al s 4 _uld be linked to the importance of stem cells.

9
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10. Body plans, cloning and biotechnology

Answers

Possible words include, but are not limited to: genetically identica
variation, Dolly the sheep, artificial, natural, strawberries
A protein or non-coding RNA that binds to DNA at a specific base |

Task ’
number
1.
Getting
going 5
1.
2.
3.
4,
5.
6.
7.
1

10.
11.

Cell division that results in the formation of two genetically ident.
Plans, homeotic, anatomical, homeobox, 180, protein, homeodom.
60
Animals, plants and fungi
Animals
The fly will transcribe the mouse gene intc.2 iranscription factor; th
transcription of other genes whlr‘h sal. wth development of a fiy
The fly will transcribe the file © g1 wmstead of the fly antennae
This will lead to *2.:7 ¢t o . factors being produced which turn o
in the wr s vf)l:—\c tie fIy will have perfectly formed legs wherg
Fatl % ff'l ﬂeSe genes have been conserved throughout evolutin
el :ﬁ’mllar between lots of very different organisms. This implie:

“common ancestor which had these genes, and they have not chan

Controlled cell death

To prune cells — for example, between the digits

To remove cells which are genetically mutated or no longer neecs
Tlymphocytes. The rate of mitosis should equal the rate at which

Asexual reproduction

Reproduction can still happen even if there is only one individual |
If the characteristics of the parent suit the environment, the chat:
same. They will be adapted to the current conditions.

It is relatively quick, so the offspring can take advantage of the av
Lack of genetic variation leads to no or little variation in characte:
selection cannot happen if the environmental conditions change -
if one individual is susceptible to a change, such as a new pathoge
Any two from: bulbs, corms, runners, suckers, leaflets, rhizomes
Error in step 1: Piece of plant tissue was from anywhere
Improvement: It should have been only from a meristem area
Error in step 1/2: The explants may contain pathogens
Improvement: Sterilise the explants with bleach or alcohol

Error in step 2: The explants were placed on gel containing auxin ¢
Improvement: The gel also needs to contain nutrients for growth,
Error in step 2: There may be pathogens on the agar
Improvement: The agar should be sterilised

Error in step 3/4: Callus was not divided

improvement: The calius needs to be divided to provide multiple
Error in step 4/5: Auxin on one plate and cytokinin on the next
Improvement: Both plates should have %</ hormones but in difi¢

4.
5.
6.
7.

Any one from: identical twins, 7. > hl ‘ fremfly
a) Meiosis
b)  Mitosis Vo
c)  Thai ac 2.2 ¢clones of each other
ah o Lmbryonlc cells are undifferentiated stem cells. They at

they are divided up, each smaller ball of cells can still underg

&

An ovum from sheep A has the nucleus removed to produce an et

A cell from the mammary gland of sheep B has its nucleus remove
The nucleus from sheep B is inserted into the empty egg cell fron
This reconstructed cell is now allowed to grow into a ball of cells o
Any cell from the body that is not a gamete
Sheep B

Cloning cells, tissues or organs

a) There are ethical issues involved — is it ethically right to creal
b)  This will not increase genetic diversity, so the population ma
¢)  The whole herd will be equally susceptible to a new pathog_g
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Task
number

Answers

Any three from:

They reproduce quickly

They can be genetically engineered

There aren’t many ethical issues surrounding their use

They can produce products at lower temperatures than chemica |

They can be grown anywhere in the world

They are relatively easy and cheap to grow

a}  Detect the pH level so that it can be adjusted if necessary to
enzymes in the bacteria to be at their optimum pH, so the ro

b)  Provides oxygen, as most of the microorganisms involved ai¢

c) Enables the temperature to be ker: . the optimum for the ¢
of reaction is as high as p..i fe. . =

To prevent the entry :j‘ U an ozemicroorganisms. These would

toxins. Thiswo g di e tire yield.

Batrh? ‘ ’i;\ ‘)—QWJ eve?ything at the start, nothing added (apart fie.

i fns.»ms will go through the complete growth curve. The proc

N;\;omiﬁuous culture — nutrients are added and toxins are removeg

microorganisms at a specific growthrate.

They would compete with the wanted microorganisms for space .
yield. They may also produce products that are toxic to the wani:
Autoclave

Any four from:

Wash your hands before and after the practical

Disinfect the work surface before and after

Have a Bunsen burner on for the entire duration

Flame the neck of bottles after opening and before closing

Only lift the lid of the Petri dish slightly

Any metal or glass equipment should be dipped in alcoho! and fla

Add 9 cm? of Add 9 cm?3 of
distilled water distilled wato:
Add 1 cm?® of
stock solution
1cm® R
—/ S

Resulting concentration 1in10/0.1/10? 1in100/0.01,;

i i

A —
; S
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5. 32x10000x 2 =640 000

-
g

—
////////////
Yy

o

<

5 cont.

Mumber of bacteria

Time {hours)

i
B

N

A3,B1, C4,D2 -
8. Abatch culture is used to colle it S¢ -0 jcury metabolites. Thisis b
stationary phase. In.giili ) reaén the stationary phase, there ni .
removal of o p—
1. An... *‘»;f:i:n.\ _d specific tertiary structure which gives it a specifit e
) 2 ke site is, therefore, a specific shape and is complementa: /////////////
suinds to the active site and forms an enzyme—substrate complex.
the active site as they are not complementary in shape. /////////////
a) Enzyme and product s
b) The enzyme needs to be removed and this will increase the ¢
3. active site, substrate, adsorption, shape, broken, product, covalen
4.  Anythree from:
Volume of starch
Concentration of starch
Temperature
pH
Size/shape/number of beads
6 The speed of flow of the starch
5.  The product would be maltose — a reducing sugar.
A range of known concentrations of maltose would be subjected ¢
reagent and heat to 80 °C for 3 minutes.
The precipitate would be filtered out and then the transmission o
a colorimeter.
This would be used to produce a calibration curve.
The product from the experiment would then be treated with Be
same way, the precipitate filtered out and the transmission meas\
This would then be used to read off the calibration curve to give ||
6. Anytwo from:
The enzymes are more stable, so a higher pH and a greater range
The enzyme is not mixed in with the product, so the cost is lower
The enzyme can easily be reused
a) Immobilising enzymes using ionic bonds
b) Exponential growth phase

c) Absence of unwanted microore= i m. COPYRIGHT

. d) Nutrients are added andl v ste "‘*Q.ﬂwé\d lconstantiy
?et:::"; e) The use of livint. 't nic v 5 i producing something humans need PROTECTED

f)  Creating @ ﬁ*e)*j« a.y identical cell, tissue, organ or whole organis
Ay 2 Ac .aone that stimulates growth
reauction of thousands of genetically identical plants

" “Genes that control the body plan

"| The poster should be well laid out, eye-catching and focus on the advat |9

Grown on waste products so reduces waste

High protein content

No animal welfare issues

No saturated fat

Not much land used

No cholesterol

.
.

.
\\\\\\\\

B

i
o

Qg
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{l. Inheritance

Task ’
Answers
number E
Getting 1. 1E, 2A, 3B, 4D, 5F, 6C %////////////
going /
Homologous Two chromosomes which have the same g¢ g{é////g
mother and one from the father —
— |
LTICTS Pﬁﬂltuon ofglfgfene on a c.hromf;sc;}me %%////j
Aliele Alleles are different versions of t }asame g m—
Genotype The alleles possessed by an organism B %/
Homozygous Two of the same. . 2s for a particular gen y
Phenotvbe The cha:sct ris ; :';_Oi”‘hn organism due to | %/ /;%
P _ L~ o yp adthe environment ® %
Heterozvgr .. f_jjw different alleles for a particular gene —
D2 . w | Always expressed in the phenotype
Wk ssive Only expressed in the absence of a domina
“| Protein synthesis | Production of a protein

Prophase 1 Metaphase 1

Anaphase 1 Telophase 1

COPYRIGHT

3.  Inmeiosis 2, the chro es e up’individuall\/ on the equata: ?ROTECTED
centromere <.« + ! ine chromatid goes to each pole.

1. Party g ot pes: Ff, Ff

gl N genotypes: F, f, F, f

9

2 f Ff ff Gg
Education

Offspring genotypes: FF, Ff, Ff, ff

Offspring phenotypes: normal, normal {carrier), normal (carrier), :
Phenotypic ratio: 3 : 1

Answer to the question: 25 % or 1in 4
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Task
number

2 cont.

Answers
a)
cH cH
cH cH
CC CC CC
cH cH
CC CC CC
Phenotypes: all palomino
b)
s | o
4 & } ”V‘LA
o edoul Neso
ol e et | e

. .
f » pre'é: 1:2:1, chestnut : palomino : cream
“Parent genotype: X"X", XY
Gamete genotype: X", X", X", Y

xH Y
xH XHxH xHy
Xh XI-Ixh XhY
Offspring genotypes: X X", XX, X1y, X"y
Offspring phenotypes: normal female, normal female (carrier), no
1. Meiosis
2. Round and yellow are both dominant alleles
3.  Parental genotypes: AaBb, AaBb
Gamete genotypes: AB, Ab, aB, ab, AB, Ab, aB, ab
AB Ab aB
3 AB AABB AABb AaBB
Ab AABb Aabb AaBb
aB AaBB AaBb aaBB
ab AaBb Aabb aaBb
Phenotypes: yellow and round, yellow and wrinkled, green and ro
Rati©:9:3:3:1
1. Any one of the chromosomes which isn’t a sex chromosome. In i
chromosomes 1-22.
2. Two genes are on the same chromosome
3. The genes cannot undergo independer .. “soortment
4.  Crossing over 0 S
5. Parental genotypes: };0 rr
Gametes: YR i i mag
YR Yr yR

| yr YyRr Yyrr yyRr

Phenotypes: yellow long, yellow short, red long, red short
Unlinked expected ratio: 1:1:1:1

The genes are linked — they are on the same chromosome. The al
chromosome as the allele for long. The allele for red is on the san
short. Therefore, these are the combinations that we will find mo
combinations are as a result of crossing over occurring between |
in smaller amounts as crossing over doesn’t happen more than it ¢
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Task ’
Answers
number

1. BBAA, BBAa, BbAA, BbAa )
2. 9:3:3:1 e
AB Ab aB ab //////////////
AABB | AABD %////
5 AABb YL

-

aaBb | aabb %%////;

aaBB | aaBb ////////////////

%

4. The genes code for proteins which might be enzymes in a pathwa %//////g//%
functioning enzyme which turns a cqlo'; '; _precursor substance //////////////
pigment can be put into a strip- .4 ati . 1 by'the protein coded foi % /%

1. a) Aa . " A4 {%
b) aa #7E » L %//////////////%
C3 f w A p—

Ay 2 fiom:

. uividuals 1 and 2 are unaffected but have an affected child. This ?/////////////////
If it was dominant, an affected individual must have at least one © | W
the affected/dominant allele from.

Also 11 and 12 produce 15.

3. If it was on the X chromosome, individual 15 must have two rece:
chromosome. She must have got one of these from her father. |
also have the disorder as he is a male and so has only one X chrai

1. Categorical

2. a) 9:3:3:1
b}  Purple jagged 81

Green jagged 27
Purple smooth 27
Green smooth 9
¢)
Phenotype Purple jagged Green jagged
Expected ratio 9 3
Expected number 81 27 1
Observed number 86 26
fo — fe 5 -1
(fo— fe)? 25 1
7 (fo —fe)? / f. 0.309 0.037
Chi-squared value: 0.79
3.
Probability gre
Degrees of freedom o1 ” T 0.05
; 7S ANEETEEEL COPYRIGHT
i D) PROTECTED
- L 7.78 9.49
.« syuared is lower than the critical value at the 5 % probability |

“probability that the difference between fo and fe occurred by chan
hypothesis — there is no significant difference between f, and fe. |

5. Pislessthan 0.05. Thereis a less than 5 % probability that the dii! _ 9
chance. This means we reject the null hypothesis — there is a signi 09

Education

The Ultimate ‘Task-Driven Independent Learning’ Resource for A Level OCR Biology A Year 2 Pay




Task
P ’ Answers

number

1.  Genotype: the alleles possessed by an organism
Phenotype: the observable characteristics of an organism, often ¢

i
and the environment %/////////%
Dominant: an allele that will always be shown in the phenotype ////////////

Codominant: when both alleles are expressed in the phenotype .
o

Recessive: an allele that is only expressed in the phenotype in the

-
g

=

<

Auto.somal Iinkage: t?Te inheritance pattern of two genes that arg %////////é/////%
Sex linkage: the inheritance of genes found on the sex chromosay /%//%
2. v
.
; p_
& 3 .

Shaded squara<. « d b2 ai; unshaded would be short
3. Other!:t ‘;:9‘; _e'used, and accept the use of just B and W with
i ] — S —
5 cw
@ | cBee [ ceew
cW | cBcW | WV

CBCB~ black
CBCY —~ chequered
CWCW — white

black : chequered : whiteinaratioof1:2:1

4.  Accept letters other than B
It is best to use the Xs and Ys as shown, but accept if just B / alter:
NO LETTER where the Y would have been

X8 X0
XB XEXB | XBXP
Y XBY XPY

XBX® — normal female

XBXP — normal female {carrier)
XBY — normal male

X°Y ~ colour-blind male

One example of inheritance of:

Extension sex linkage, dominant and recessive monohybrid, a dihybrid, autosoma

e & COPYRIGHT
Pl PROTECTED

i9

Qg
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12. Manipulating DNA

Task
Answers
number
Phosphate group
Nitrogenous base
Getting
going
Deoxyribose 4 T A
i - - e -
s B e
Phusg il Syus?

/. sulymerase

- i—‘lyarogen (bond)

One base will only bind with one other specific base. A with T ang

1. To break the H bonds between the strands in order to sepai

2. To allow primers to anneal to the ends of the single-strandg

3.  To allow DNA polymerase to bind to the double-stranded sg
DNA nucleotides to the new strands on both sides

4. To produce many copies of the DNA section

To recognise and bind to the five prime end of each DNA section

recognise the double-stranded section.

PCR DNA replica.

Involves DNA polymerase v v
Produces DNA v v

1 Occurs in the nucleus of cells v o
Involves heating and cooling v
H bonds are broken v v
H bonds are formed v v
Needs free DNA nucleotides v .
Involves the formation of v v
phosphodiester bonds
Involves primers v
Needs free RNA nucleotides
Produces RNA

Number of copies —23° =1 073 741 824
The mutation would get copied —thor« e 10 checks like there 4

Restriction endonuclease. Thr e, /¢ _ active site is a specific 31

particular sequence iy L s one restriction endonuclease wi

sequence nf Lus. 5. ﬁ

Thedgt U s WTWNA would be identical in length. This is because
1+ . enzymes will digest the DNA at the same points, leaving t

“the negative electrode

DNA is negatively charged and so will move away from the negat
one

Shorter lengths have less resistance from the gel while moving an
gel at a faster speed. This means that they will move further in t\
the more resistance and the slower it will move, so the shorter th
particular time.

Suspect B did not leave DNA at the crime scene, suspect Cdid. Tt
suspect C committed the crime.
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Task

Answers
number

7. Father 1is most likely out of the three possible fathers as all but .
with the mother line up with father 1. However, thereisa band ¢ —
the fathers W////
8. VNTRs/STR/microsatellites {short repeating sections of DNA that | /////////////
2 cont. are used. They vary in the number of times each section is repea % e
.
people having exactly the same number of repeats at all the poinl %////g
This means these sections can be used to identify which person . o
the entire genome. %///%
9. Extension: by the charge on the proteins @ /////////%
1. CTACG R
2. Atag of'some sort — radioactive: cir fluc; nt ////%
3. Sothe single-stranded probe ik ‘ar « 1nedl by complementary % /%
DNA g AR 4
- . o 2
4. Extension: by . 1 . n kaline solution %//////////////%/
i \ ! _ . . i
5. Torer e \;ﬁgl.o(f)und probe — otherwise you might get a false s

" rentlis heterozygous / Use of letters to show that, e.g. .

D ‘Parent 2 is homozygous dominant / Letters to show that, e¢
b) Itis unlikely (not impossible) that any child from these two ¢

3 because only one parent carries the recessive allele, so the ¢
recessive allele, not two.
¢)  This parent is homozygous dominant. This means that they
more of that section of DNA than parent 1. This means tha!
band will be bigger.
7. RNA nucleotides, RNA polymerase, phosphodiester, mRNA, nucle
anticodon, hydrogen, specific, peptide, stop
8. 456 x3=1368
9. Stop codons, introns that are spliced out
10. mRNA sequence would be AUGCCAUCCUGGCACGCAUGA; therel
be Met, Pro, Ser, Trp, His, Ala,stop
1.
Diagram
Chromosomal DNA fragment to be cloned: Restrit
I, -
The s
used |
A DNA plasmid from a bacterial ¢/l ~ /
) ~ivia o COPYRIGHT
s Tt way ¢ PROTECTED
d restric
L | of DN
. sticky
If the | :
plasmi |9
will all :
DNA i Clg
DNA "
el Education
© bacter
plasni
(acceﬁ
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Task

Answers
number

2. expresses, reverse transcriptase, hydrolysed, DNA, DNA polymer

3.  Bacteria with no plasmid

Bacteria with the original plasmid

§

Bacter . tk2 ecombinant plasmid
o

4 cont.

The plasmid used contains two genes which give bacteria resistan
The restriction site (where the gene will hopefully be added) is in
Plate A — all bacteria will grow into colonies, each one formed fro
covered block is used to transfer the colonies, in the same positic
Plate B — only bacteria that picked up a plasmid will be able to grov
type of plasmid will not grow as they do not have the gene to be t
is used to transfer the colonies, in the same positions, onto the n.
Plate C — bacteria which picked up an original plasmid will grow,
plasmid will not grow as the tetracycline resistance gene has bee:
Comparing plates B and C allows us to identify the bacteria thal
plate B but didn’t grow on plate C.

5. The promotor sequence. This is so that RNA polymerase can bing

0 »\.I ) \!
VLE ] Tl L
T — L —

8

|

&

:;“;nl B| || N| A

Quick
recap

Im o> |4 ]o |-z lolnlz]> xvi

lol-lzlol>]-lv]

- mlm[mloln:]'u [e) :u|—| U“Ill‘ll‘ﬂ_\

el r| 1| M e|lr

miei> o

lo
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Task
number

Extension

Answers

Research how a gene machine works

The amino acid sequence of a protein is determined by chemical |
This is used to work out the sequence of bases in the RNA and, t
the DNA for that gene

The sequence is typed into the gene machine, and the machine i
The machine uses the code to join nucleotides together in the rigi
it does this in fairly short sequences

The sequences are then joined together using their overlapping
This gene can then be copied with PCR

Research the genetic modification of soya beans

Soya beans have been genetically engiz.:«: d in various ways by
For example, soya beans were »:"”tej} §itlr’the bacterium Agroy
make them resistant :" .. ac.porglyphosate — a weedkiller. |
sprayed ontho o ¢ ¢ ’ww;mu‘t having an effect on the soya beans,
OthP?r i . ‘)hi;,“wa\’ie been added to certain soya bean varieties |
MG \ﬁpws‘ition. Increasing oleic and steric fatty acids, and dect

L he beans are less susceptible to oxidation and will, therefore, ket

Produce a poster to show the pros and cons of genetic manipula

Pros include:

® Microorganisms can produce useful products, e.g. insulin

® GM plants can be made which are resistant to herbicides —

® GM plants can be made which contain chemicals useful to b

e  GM plants can be made which are resistant to pests (increa.
of pesticides)

e  Animals can produce useful products in their milk

® Animals can be modified to increase milk/meat production

® Animals such as mice can have genes removed (knockout mi

® Humans - removal of ‘faulty’ genes?

Cons include:

e  The potential for any of the genes used to ‘escape’ and becy
population - the effects of this are unknown

® The use of marker genes — the possibility of antibiotic resist:
populations of bacteria

® For many of the plant modifications — who benefits? The fai

e  The modified organisms are mostly infertile — this means fau
every year instead of keeping seed from the previous year

e Animal welfare issues

® Religious views about the use of certain animals

® Germline therapy in humans is considered unethical, and s
designer babies

Student’s own response
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13. Measuring ecosystems

Task ’

Answers
number

1. a) Population sizes rise and fall, populations interact with each
environment, small changes in biotic or abiotic factors affec.
prey interactions, soil nitrogen

b} The elements return to where they started; there is no begin
nitrogen and carbon are continuously moved between aspec
eventually end up in the same place that they started.

going ¢)  Energyis not recycled — it flows through an ecosystem, stani| )
not return to the Sun. . ////f/////

2.  Afeeding level within a food chain or web

-
g

o

|

/

o

<

Getting

&

i
E
B

gy

3. There are many different examples. =7 e 1g: //

d Sun—»Oaktree ——® ate ni a. —» Blue tit —» . //
It must start with the 502 enidve a producer, then a primary ¢ ) 7
consumer 2 giﬁ_»%w 'L |uve a tertiary consumer %//////////////g
Hotise o re w«ace where an organism, a population or a commui o

.Y .~'the role of an organism in an ecosystem Al

~)P>op‘ulation — a group of organisms from the same species which ||
time and can interbreed to produce fertile offspring

Community — all the living organisms from all species which live i
can interact

Ecosystem — all the living organisms and the non-living factors wh
2. Producer — an autotrophic organism that obtains food from inorg:
or chemosynthesis

Consumer — a heterotrophic organism which obtains its food in ¢t
indirectly from producers

Decomposer — a saprophytic organism, or a detritivore which obt:
waste material

3.
Energy in sunlight |
\ Light is refla
¢
Energy transduced in photosynthesis to
produce glucose
1 T Glug
v
| Chemical energy left in plants l
hhhhh .—%«%“““‘—‘—‘-‘_

P Some ma

| Chemical energy ingested by consumers |

[ Some COPYRIGHT
| Chemical £ »-: o ;t.;d by C(;;sumers eeg ?ROTECTED

i

Respirat
me

4

) Chemical energy used for growth by
consumers

9

4. The flow of energy

5. NPP = GPP — Respiration

6. The gross primary productivity is the total quantity of light energy
energy. The net primary productivity is the chemical energy, whix
their own needs in respiration.

7. Kmiyr?t

Qg

Education
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Task ’
Answers
number
8. There are many suggestions possible. Some examples include: )

® Using pesticides. Pests damage the crops, and will reduce 1 .
using chemicals that kill them will increase productivity. //////////////
e Using fertilisers. Minerals such as nitrates are absorbed fro. /////////////
plants. Plant growth will therefore be limited by the availabhi // e
o
Adding fertilisers increases the mineral content of the soil, &t %////%
therefore so will productivity. W////
-
e  Only growing one crop — monoculture. All efforts from the | %%//%
money they have can be directed to make productivity as hi Z /////////%
For example, the type of fertiliser used or the machinery ne¢ By

- . i

1 cont. e  Removal of hgdgerows. ThIS |r; ree Ehe land ava:ijable frol /// ///////%
also the margins next to * . fed-ﬂ,eﬂ;where the machinery co %% //

. . L . .
e  Selective breedi: usi.i-these techniques, crops can be v %
reach a '..g 5000 vnis will increase yield. ///////////////%
9. Useaniny ’;1; 7oy = faster sowing and harvesting can happen. Al s

- r: 1onemploying people to do these jobs. o,

.some of the increases in yield/productivity result from methods i
farmer. The money made from the increase in yield/productivity |
to pay for the methods used. For example, paying to heat the bui
increase in yield that the heating produces.

10. a) 14000, b) 180, c) 55, d) 85 835, e) 27 765

11. 90/1600x100=5.6%

1. 1. Laytape measures at right angles to enclose the area to be «

2. Usearandom number generator to generate coordinates.

3.  Place a quadrat on the coordinates and count either the nuny
percentage cover. Use a key to identify each species.

4. Repeat using many quadrats. Record results in a prefabrica.

5.  Calculate the mean number of organisms in one quadrat.

2 6.  Multiply this by the number of quadrats that will fit into the
population size of a species = mean number of individuals ¢
of the total habitat area covered by a single quadrat

2. ltis subjective / there are no set definitions / species can be rateq

by their abundance

3.  She would use a transect as a form of systematic sampling. Abiotl

for example, light intensity.

1.  There is no significant correlation between light intensity and the

2.
Quadrat Number of . nght. Rank of Rﬁi
dandelion intensity . .
number dandelions \
plants {lux) init
1 2 150 1
2 5 145 3
3 6 g Z_'(“;_ - 4 COPYRIGHT
4 a e 2
b 5w : PROTECTED
| @l 1y nt 8 720 5
5 9 1000 6
8 12 1498 8 |
9 15 1888 9 .
10 22 2000 10 19
Sumofd?=16 .
ORI N 6x16 Gg
’ 1069 Education
rs 1 - [—
990
7, = 1-0.0969697
1, = 0.903
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Task
number

3 cont.

Answers

rs is greater than 0.65, which is the critical value for 10 pairs. Thii
hypothesis — there is significant correlation (between the numbe;
is less than a 5 % probability that this correlation occurred by cha:
Repeat the transect at different angles from the tree. Repeat the
year. Record the distance of each guadrat along the transect.
Mean of A=58.2, meanof B=41.8

There is no significant difference between the mean height of the
Sa = 6.68

Se=7.54
_ 58.2-418
- 44.62 56.85
10 = 10 5 .
s ® A
16.4 L 2
3.185. 7 W
to e o W

“Thereis a significant difference between the means. Thereis ale:
difference seen was due to chance. The null hypothesis can be r@.

w

No v

capsule (not always present)

cell wall

plasma memb

Q

naked, circular DNA
free in the cytoplasm

Any two from: DNA, RNA, protein
The plants are eaten by the animals. The protein is digested into
these amino acids to build their own proteins.

A close relationship between two species where both organisms b

a. Nitrogen fixation, b. Feeding, c. Death, d. Excretion, e. Nitrificat

Denitrification. Arrow from nitrate ions to nitrogen gas in the air,

The animals/plants die, but their bodies do not get decomposed b

This results in less ammonium ions and, therefore, less nitrate ion

This means plants cannot absorb enough nitrate ions

Nitrate is used to make proteins an . il - growth; therefore, o

The nitrates leach into the wva* *r, '« 7l a8 sIko-rowing streams an

The nitrates cause they o v h o p'iants, including algae

The algae “l' cx't € 1giid from reaching the plants at the bottom o

The i & =t uve bottom die — they will no longer be photosynthe

_riiains of these plants are decomposed by aerobic bacteria

“This reduces the oxygen content further, and the fish then die dut
There will be an increase in activity of denitrifying bacteria, as they
nitrate content of the soil.
There will be a decrease in activity of the nitrifying bacteria as the\
will not be increased as much.
This results in a decrease in the overall nitrate content of the soil; |
the plants to absorb and use for growth.

flagellum
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Task

Answers
number
1
c
2
E p
3 4
L P N R
L o I o
u p 1 I'm D
L ul IFa R u U
) of |L ul Ie| i|of ] +! ;
Quic o ma
recap 8s A T l Fl q\mlk 17T
Elu[ T[R][ O Q_»*’;EE_‘E!C“A 7| 1] of n|
X *Tl L I L v
1R A I I
D| O MI T S T
P I T Y
H o) I
10
Nl 1]l ¢l H| E
Fossilisation |
Fossil fuels }4 E:

Extension

Combustion

Carbon dioxide in the
atmosphere and in water

NI

Photosynthesis Respiration

] Respiration

N \

Carbon-containing
molecules in plants

Feeding

I Deposition

|

Phosphates in rOfka ) ii‘}

'| \ Dissolved phosphate ions in

N

i LN \ Sedimentation

Ve .wnering and

fertilisers

soil and water

~

Excretion

| Absorption /

Phosphate in plants ,

| Feeding |
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14. Populations and evolution

Task

number

Getting
going

1.

1D, 2E, 3B, 4A, 5C

Answers

Any two from: competition, predator numbers / herbivore numbe

availability, pathogens

Any two from: water availability, light intensity, temperature, pH.

a)

b)
c)

Time (hours)

Number of bacteria

1344

2688

5376

10752

21504

43 008

24

86 016

The range is too large. We could not plot the actual numbe:
Example of the shape of the graph:

6

Log,, number of bacteria
(58]
L

0 5 10 15
Time {hours)

x-axis — Time (ho:r.

y-axis — ' 7400 m .e. of bacteria

Mo g 5{53 % of the graph paper used in the plotting arex
% its 0 within half a square, as per the table

Linear scale on both axes

There is a lag phase — the population does not increase at th
adjusting to the new conditions, e.g. making enzymes needg
available. Then the rest of the time is the log phase — high n/
few toxic products. The population increases rapidly as the |
fastest rate.

The population growth will start to decrease, and the graph w
competition for resources and build-up of toxic products. As |
of the bacteria will then die due to lack of nutrients and buila.
Any one from: competition for mates / nesting sites, presenc
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Task ’

number
1.
2.
) 3.
4,

Answers

The prey population decreases = less food for the predators = few

reduction in number of predators. This leads to fewer predators ¢

numbers = more food for the predators = predator numbers incre.

decrease again.

In most ecosystems, a prey species has more than one predator, o

So, the numbers might not directly influence each other in the wa

for disease, or any change in abiotic factors.

Interspecific competition — competition between members of dii}

Intraspecific competition — competition between members of the

a)  P.aurelia — Population increases rapidly from 0 onday Oto 1.
increases more slowly to a peak of 27 )n day 14. Then the p
P. caudatum — Populatior jux éa; , with fluctuations, from
Then the populatio: - »ci 7 2s5t0 57 on day 16.

b) Thereisiniivi: i(‘i’«;( .competition between them. P. aurelig
Sl - { j;'@uy'bccupy the same niche; this is the competitive

*\ 7 10ptic: Paramecium for both

..are ground, pioneer, lichen, adaptations, hostile, less, species, v

Two sensible suggestions, e.g.:

Photosynthesis — so they can produce their own food (light is usu.
Nitrogen fixation — the soil, if present, will have low nitrates
Asexual reproduction — reproduction still possible with only one |
Tolerance of harsh conditions such as wind, lack of water, saline ¢
3 3. Anytwo from:
Increase the humus and, therefore, the nitrate content of the soi
Increase soil stability by roots
Increase in organic matter in the soil, leading to increased water ¢
Provides shelter from the wind
4.  Secondary succession does not start with bare ground; it has bee:
5. Plagioclimax occurs as a result of deflected succession. This is cau
fertiliser / herbicides / excessive wind.
1.  P?=the frequency of the homozygous dominant genotype
g? = the frequency of the homozygous recessive genotype
2pg = the frequency of the heterozygous genotype
p = the frequency of the dominant allele
g = the frequency of the recessive allele
2. Any two from: mating is not random, the population is small, the:
3. ¢*=7/21=0.33
q=+0.33=057
p=1-057=043
p?=0.18
2pgq =0.49
Estimated number of heterozygote ladybirds in the population: 0t
4.  For parts a) and b), the student sho':'1 " 5u vork out p and q as fo
q2=0.4 - i
4 q=0.4=0.63 ; d
p=1-0£2 i3] | b
al ik iy 2 0wb3x0.37=0.4662 =47 %

~=0.37x0.37=0.14

]

This leads to an increase in the frequency of this allele it

These individuals are, therefore, more likely to reprodu:
This causes variation within a population

This leads to competition

This means the advantageous allele is passed on to the |
Mutations arise within a population, giving new alleles
3/4 | The environment applies selection pressures to the pop
6 Individuals with the advantageous allele are more likely

3/4 | More individuals are produced than the ecosystem can !
N
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Answers

Task
number

1. Anormal distribution curve / a bell curve
The Nommal Distrbution

—
pes] -
%//%
////////////
Yy

@

/

-
g

o

<

&

i
E
B

-

o

s

f %
i \
- )
Coalih g % s

.

B

w _uics (mutation and meiosis), and the environment {nutrition}
“a)  disruptive
b) stabilising
5 c) directional
A -~ disruptive
A physical barrier separating two populations; for example, a mau
Allopatric speciation
species , physical , geographically, gene flow, selection pressures,
allopatric speciation
9. 1C, 2E, 3B, 4D, 5A
10.

® N o w;

] The size of the population is dramatically reducec

v

| Many gene variants from the original population ait

v

The gene pool is now smaller

v

The population is now more susceptible to environmeni:

ot
=

The founder effect is where a portion of the population migrate, @
being killed by an event as in the population bottleneck. in both &
Succession
Sympatric
Selection pressures
Many examples — allow any example of a picneer (examples incli:
Number of one specific allele for a trzi* - iu 'd by the total numbet
Two individuals who can breec (0, :rj Lee fertile offspring are me COPYRlGHT
Niche e PROTECTED
Frequencv o7.iie 0. 1.wygous recessive phenotype
Inkrisp o S
N oung

Quick
recap

LN RE W

—_
o

shown below:

9

Feature K-strategists -
Body mass Higher Gg
Extension Reproductive age Older EdHCGtiOﬂ
Number of offspring at one time Few

Lifespan Longer
Development Slower
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Task ’
Answers
number
2. Density-dependent factors are factors where the size of the effec
p
organisms present within the area ~ the density. These include a\ //////////////%
availability of mates, number of predators — these all lead to con| W////
pathogen‘s as thes'e are m(?re easily sprea‘d ina high-densst}/ popu /////////////
exert the!r effect irrespective of the density of the population; for ;////%
natural disasters. Y &
3. Succession on a sand dune: »
e  Pioneer plants such as sea rocket arrive on bare sand ¥ |
Extension e These plants are adapted to survive the harsh conditions; se: o
ine envi Nl
cont. saline environment BB
. e —ineral i
. !>|oneer plants change thel.conglt, i ) be less harsh —incre ///%
inthe sand as the plants ¢jwe =~ . O
. This allows OthP:; ~t' o+ A 0lonise, such as marram grass v 4
e Marram g ¢ . 2 apted to the dry environment, and its ron
bE s rraadon of a larger dune, and further increases in nt

0 d’s-foot trefoil can now survive — it is a legume and can, {
* increase the sand nitrate further

. This allows sand fescue to grow, which stabilises the sand fu:

e The process continues until a climax community is reached

succession is no longer happening {(on a sand dune this wou

e & COPYRIGHT
Pl PROTECTED

i9

Qg

Education
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15. Humans and the planet

Task ’
Answers
number wm
Process whereby light is used to create sugars | P| H 0 W////
Process that releases the energy in cells RIE|S|P /////////////
Involves active management of area ClO| NS //////
>
Getting Keeping habitats as they are now P R S %//////%
going Atom found in all organic molecules C| A R|B L .
Burning of these releases carbon dioxide FI O] S|S
Term relating to money E|C| O N % % %

The word is CLIMATE o BN // ///////%
1. S o . %/ //
. . e 4 . |
BT 51 e [ Fossilisation %//////////////%
s ; "j}h»flfds Waste o S
: L F o'
Combustion \ Carbon dioxide in the A 4
atmosphere and in water
Respiration \
Photosynthesis Respiratia
Carbon-containing Car.
molecules in plants molet
Feeding

2. Agreenhouse gas is present in Earth’s atmosphere. It absorbs ra
radiates it back to Earth. This maintains the temperature of Eart

3. The temperature has increased. There has been a greater rate ¢
2000. There have been fluctuations within this time frame.

4. The temperature increases, and this will also lead to changes in:
There will be a change in seasonal growing seasons for plants.
The temperature may become too hot for some species and they
This will lead to some plant species no longer being able to survi\
This may lead to extinction of some species, and it might mean &
inhabit other areas.
This change in distribution of plant species could lead to a chang
will lead to a change in distribution of carnivores.

5.  No more cows being farmed for food. Pec:le enjoy eating beef -

give this up. d COPYRIGHT

6. Increase in temperature rigt 'mc 20 diat the temperature is alw
only females will 2y 'c o op.“This would then lead to the end
males for *t =ve 1. 'c. 0 reproduce with.

PROTECTED

1. Moa a #soof biodiversity of species, habitats and ecosystems
+..wo from: overuse of resources, infrastructure leading to hal

Reason

|
Source ofnewdrugs . 9
Every species has a right to exist Qg
2 Insect species pollinate crop plants

A source of natural predators for pest species EdHCQtIOﬂ
Provide a valuable food source
Humans have a responsibility to look after other organisms

Ecotourism/recreation
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Answers

Task
number

4. 1C/F, 2A, 3E, 4B, 5C/F, 6D
5. If the temperature changes enough to cause changes to the habi

i
2 cont particular species, then the conservation efforts to protect the & W//%
’ 6. It might mean that mosquitoes would be able to survive in the L ////////////

wetter. This would mean mosquito-borne diseases might becon .
o

-
g

o

<

not used to dealing with such health issues.

1. Being able to take a product while not decreasing biodiversity o %////////é/////%
2. a) 90% &

b} 34 615 tonnes per year o
3.  Possible outcomes include: .

Decrease in polar bears, ringed seals, b:.+; seals, harbour seals at

i
E
B

gy

. 7%
cod to eat. This might lead to s cr = fé irrkiller whales. % /%
Capelin might decre;"ﬂ. = he borbour seals and harp seals will @ \ 4 //
anincrease i~ . 1.1 2t jLa from the capelin as a food source. %//////////////%

- " Rl . . .
Bo’rt} e F:»,,»)up'iankton mlghF increase as they are Igoth eaten p—
' niow sedl might be more heavily affected as the cod is the only -

. Many other outcomes possible as the food web is complicated.
a) Allows breeding to happen and so replenish the stock
b)  Only mature fish that have already bred will be caught — yoi
¢)  Bottom trawling destroys the biodiversity of the seabed; driil
3 d)  Limits the numbers caught so there is still enough to breec
5. The oceans are big — monitoring and enforcing the restrictions is
Fishing provides the main income for some places, and placing it
people’s income
6. Benefits:
® People can get the fish they want to eat
® Less direct impact on wild fish stocks

Problems:

e  They require electricity

e The fish are fed — sometimes with other fish that have beey
have an indirect impact on wild fish stocks. Also the food i
energy efficiency of food chains.

® The population is susceptible to pathogens

e  The population will produce a lot of waste which goes intc |
unbalance, for example, the nitrogen cycle

1. Convention on International Trade in Endangered Species of Wil
Trade, voluntarily, climate change, conflict, conservation, human
3. There is lots of information, but the general idea is:
Terai
Community forest initiatives — gives people the right to exploit t=
look after it. They are able to get food, building materials and n
They created forest corridors and devi: i trategies to countera:
be successful, and this is attrik & 41 e ianning of the scheme COPY RlGHT

population is increasing 't i< might mean an increase in poac PROTECTED

N

Maas. . . 2
Fagid curite tbgether in conservancies in order to pool their lan:
. wiiile also protecting it. They are able to get income from ecota!
the farming is allowed.
However, the landowners are not allowed to graze their stock in
this leads to an increase in competition for grazing with other fa:

9

4' o Gg
L Prevents dai : R
Footpaths are well maintained the footpatt EdUCQ‘tIQﬂ
To ensure t©

Drainage ditches are dug across footpaths .
erosion
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Task
number

4 cont.

A

Answers

Increase in |

. e . increasein .
Financial incentives for landowners to plant a

reater variety of trees therefore, §
g ¥ will lead to |
soil too.
. - Increase in t
Farmers are paid to maintain hay meadows . .
and hedgerows increasein
therefore, b
. . . Slows dowi
Blocking drainage ditches on open land (ones
. land ~ decre
made by farmers) with hay bales
. A loss from th
?N - Sy
Removal of invasive species suc These woult

i

as rhododendron . i native specit

g L ¢ Less grazin
Red:« i+ in g aling by sheep in some areas g ; &
a4 overgrazing

A R AL L.

e Prevents dat
recreation, |
nesting sea:

-

Seasonal restrictions on walkers and climbers

Quick recap

"c| o] n| s[e| r| v| A] 7| 1] o] N]
c
el c| ofl N of M| 1]'c °A
T A Q
0 R u
u B A
sl r| E| €] N| 1| of U] s| E] |¢c
I N u
“c| 1] 1| E| s D L
I T
0 u
X R
°s|ul s| 7| Al 1| N Al Bl L|E
*al N| 1| 1| R| o] P| o] 6] E] N| 1] cl

Challenges include:

Increased residential human r i fat 5 ¢
Increased building of in 2 tru tve
Introductior ;1 fi\j,- -pecies

Intrai 00w~ pest species

"\ any visitors to the islands

. ‘Habitat destruction and disturbance due to land being used for

Over-exploitation of resources

Management strategies include:

Search arriving boats and tourists for foreign species

Use of natural predators of pests

Culling of larger invasive species such as goats

The reserve is run by a cooperative between the National Park §¢
Station, local fishermen and tourist guides

No-take zones
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