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PLEASE REMEMBER: This study guide does not replace your textbook or the instruction
of your teacher. Its purpose is to make learning and revision EASY!

. .  Hover over ANY heading at
1. The headings are hyperlinks e e o e aage a0d

click it.
e This will take you to one of
match what you are

learning OR Exam questions
to practice.

e Use these pro-tips for exam
success!

* These tips are often the reason
why my students get 80%+ in their
exams and finals.

e They also point out common
mistakes you should be careful of
when answering questions.

Click on the SHORT,LONG
or TRICKY questions sub-

headings and be taken to an
EXAM PRACTICE

e These pages are dedicated to answering QUESTION video on my
questions correctly. YouTube.
* Insight into how to get FULL MARKS every
time.
» Points out what you should expect to see as a REMEMBER: ALWAYS USE
question in a test or exam. YOUR EXAM GUIDLINE WHEN
e BONUS: | have also included the trickiest PREPARING FOR AN EXAM
guestions you may come across. OR TEST!
‘ Miss Angler
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QUESTION WORDS IN LIFE SCIENCE

ENGLISH ISIXHOSA

ANALYSE Hlalutya utolike

CALCULATE Bala
Hlela / beka
ngokwamagela
CLASSIFY

AFRIKAANS

Analiseer

Bereken

Klassifiseer

DEFINITION

Examine and
interpret.

A numerical answer is
needed.

Group things based
on common
characteristics.

Miss Angler
5

HOW TO ANSWER

Often you will need to
examine a diagram/graph
and explain what you see
by providing reasons from
the image. You must use
what you observe in your
answer.

In general always show your
working out and give a unit
of measurement in your
answer.

Often we will ask to classify
based on a diagram, so use
what you can see.
Sometimes you will not
always be able to see a
structure so you will need
to know these
characteristics.

EXAMPLE @

Analyse the trend of
the graph.

Calculate the
average.

How do we classify
plants?
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Thelekisa

Chaza intsingiselo

Cacisa

Qinisekisa

Vergelyk

Definieer

Beskryf

Bepaal

Show either similarities or
differences.

Give a clear meaning.

State in words the main
points of a
structure/process/
phenomenon

To answer by examining
something.

" |Miss Angler
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Often this will be a table
answer but when writing the
comparison your answers
must complement each
other.

Give a set definition that is
usually word for word.

You must provide the How,
Where, When and Why.
Often these questions
require lots of detail and
must be answered in the
correct sequence.

Look at the diagram/graph
provided and come to a
conclusion while providing
a reason for your answer.

Compare animal cells with
plant cells.

Define homeostasis.

Describe the process of
fertilisation.

Determine the trend of the
graph.
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Ahlula

Xoxa

Chaza

Chonga /
Ukwazi ukuba
into iyintoni

Onderskei

Bespreek

Verduidelik

|dentifiseer

Use differences.

Consider all info and

come to a conclusion.

Provide a reason.

Name the essential
characteristics.

(()f
]

| Miss Angler

Often you will need to
explain or list the
differences between
structures/diseases/
processes. (similar to
compare)

Take the results and provide
reasons for why they may
have happened.

Often this answer will have
a "cause” and "effect”
structure. It will contain the

How and Why (often
confused with "describe”).

Select visible
structures/processes from
the diagram given. Normally
this question requires you to
label something.

Differentiate between active
and passive transport.

Discuss the results of the
experiment.

Explain fertilisation.

|dentify the process at A.
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Xela /
Leyibhela

Yenza uluhlu

Khankanya

Xela / Biza

Igama /
Khankanya

Xela / Chaza

Byskrif

Lys

Noem

Noem

Se (bracket

on the “e")

Identify on a diagram or
drawing.

List items but with no
further detail.

Refer to relevant points

Give the name (proper
noun) of something

Write down information
without further
discussion.

Miss Angler

Provide names for
processes, structures,
regions or products.

Often these questions
require single-word
answers. Remember, if it
asks for 2 but you give 3,
they will only mark the first
2 answers.

These answers require no
further explanation, just a
statement.

One word answers.
Remember if they ask to
name 2 things but you name
4 they can only mark the
first 2.

Short answers are given,
normally one sentence or a
phrase. There is no further
explanation needed.

Label the diagram of the
heart.

List the requirements for
gaseous exchange.

Where does photosynthesis
occur and mention the
organelle used.

Name TWO organs found in
the digestive system.

State the purpose of
chlorophyll.
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These often higher-order

Offat sh BxBlanatics of questions require you to Suggest TWO reasons for
Bonisa Stel voor _ P think above what has been the results seen in the
solution. _ _
provided and to make links experiment.

between ideas.

The answers in the table

Hlela must read left to right and Tabulate the differences

i h
ngepem _cqnln/ Tabuleer Draw a table fUSEComp emant eac between ligaments and
ngokwemihlathi other. In other words they
: tendons.
must consist of the same
concept.
i”’:ff}f b
- |Miss Angler
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HOW TO ANSWER QUESTIONS FOR FULL MmARKS

Ever wondered why no matter how much you study you can't achieve full marks in tests and exams? It probably has
to do with how you structure your answer and using "everyday" vocabulary instead of using scientific terminology.

EXPLAIN

Every explain question’s answer consists of a "statement” and a
"reason’. This means most often the mark allocation will be out of 2.
However, if it is out of 3 this requires one statement followed by two
reasons.

Eg: Explain why fertilisation occurs.

Statement - Fertilisation occurs in order to form a diploid zygote.
Reason - by fusing the haploid nuclei of a sperm cell with a haploid
nucleus of an egg cell.

o Take note of the terminology used in each
of the answers.

» Failure to use words like "diploid” and
replacing them with everyday vocabulary
like "all the chromosomes” will lead to marks
being lost.

Miss Angler
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DESCRIBE

Describe questions often require more detail and
use of terminology. With a mark allocation often
ranging from 4-8 marks depending on the

structure/process or observation.
Use the guide of: WHY, HOW, WHEN and

WHERE.

Eg: Describe how fertilisation occurs.

Where - in the fallopian tubes.

When- after ovulation the egg waits in the
Fallopian tube for the sperm cell to arrive after
ejaculation.

How- when a sperm and egg cell haploid nuclei
fuse.

Why- to form a diploid zygote.
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HOW WILL THEY ASK
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TRANSCRIPTION

When: Protein synthesis
Where: Nucleus

Why: To transport code from DNA to ribosome to create

proteins.
How:
e Double helix unwinds * Free floating RNA nucleotides from
e DNA unzips/weak hydrogen bonds nucleoplasm
break into TWO SEPERATE strands e join to their COMPLEMENTARY DNA
e ONE strand acts as a template base triplets OR A-U and G-C

e This produces mRNA

e mRNA now has the coded message
for protein synthesis

* moves from nucleus to cytoplasm

e attaches to ribosome

] A
A\ A

Miss Angler
14
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HOW WILL THEY ASK
THIS?

LONG QUESTIONS

+ Describe the process of
transcription. A L N
1.A question with "describe” requires lots SHORT QUESTIONS
of details, so in your answer you must SEQI TS L Wy | )
say:
- Where it happens
-When it happens
- How it happens
- Why it happens

« Explain the process of
transcription.
2. This is a shorter answer where you make a
statement and then provide a reason:
- What is transcription
- Why it happens

« Explain/Describe the effects of a
mutation during transcription.

3. This question overlaps knowledge from
genetics and DNA (you may not be able to
answer this yet).
- State the type of mutation
- Explain how the change may/may have
not changed the amino acid/protein it’
coded for

TRICKY QUESTIONS
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When:Protein synthesis

Where: Ribosome in cytoplasm
Why: To translate the mRNA into a
functional set of amino acids joined by
peptife binds forming a protein.

How:

» mRNA inserts itself into the ribosome

* the ribosome reads 3 letters at a time
called a CODON

e this codon matches with the
ANTICODON found on the tRNA

o the tRNA delivers the amino acid
e these amino acids form a PEPTIDE

BOND between each other
* to form the require PROTEIN

PRO-TIPS

* ALWAYS refer to the protein as the
REQUIRED protein.

» ALWAYS speak about the codons as
COMPLEMENTARY to the anticodons.

* DO NOT call the bond a “polypeptide
bond" there is NO SUCH THING!

* IDENTIFY all the structures in a diagram
of this process.

each tRNA carries a specific amino acid
the tRNA anticodon matches with the
complementary mRNA codon

the tRNA brings the REQUIRED amino

acid to the ribosome P .

AMINO ACID

ANTICODON 7~ N

C
A

Miss Angler
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HOW WILL THEY ASK
THIS?
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MEIOSIS TERMINOLOGY

TERM DEFINITION
CHROMATIN NETWORK intertwined DNA strand only visible during interphase
condensed piece of DNA
CHROMOSOME can be single stranded

can be double stranded

formed after DNA replication

CHROMATID
have two per chromosome

CENTROMERE joins two chromatids

two chromosomes carrying similar genes

HOMOLOGOVS PAIR
one paternal and one maternal

SYNAPSIS when homologous pairs move towards each other

BIVALENT when homologous pairs are touching

Miss Angler
18
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CHIASMATA point at which homologous pairs touch

LOCvS gene location
CENTRIOLES organelles that grow spindle fibres
SPINDLE FIBRE thread that pulls chromatids/bivalent apart
CENTROSOME temporary organelle that houses centriole
RECOMBINANT CHROMOSOME when homologous chromosomes exchange genes and become different
CROSSING OVER @ where homologous pairs exchange genes to increase variation

X (d ‘ Miss Angler
O™
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HOW WILL THEY ASK
SHORT QUESTIONS THIS?

1.Draw and label stages of meiosis.
-provide at least 3 labels.
2. State the function of the structures.
-be able to state the functions of each of the structures
found during meiosis.
3.State the number of chromosomes present in the
cell at the end of meiosis.
- give the number of SINGLE-stranded chromosomes and
only of the cell in the diagram - don't assume its human.
4. State ways variation occurs during meiosis.
- crossing over
- random arrangement

MITOSIS MEIOSIS

identical cells non-identical cells

1 cell =4 cells

1cell =2 cells males: 4 sperm cells
females: 1 ovum and 3 polar bodies

occurs in somatic : :
occurs in testes and ovaries .
cells Miss Angler

20
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PHASES OF mEIOSIS

How to identify:

* single stranded chromosomes OR

* double stranded homologous
chromosomes not paired yet

* chromatin network visible

* nuclear membrane visible

Purpose:

 DNA replication takes place here

* ensures correct chromosomal number

Interphase

 -——--=_
MEIOSIS 1

How to identify:

* nuclear membrane breaking down

» formation of spindle fibers

e centrioles moving to poles

Purpose:

* crossing over (genetic variation)

* synapsis of homologous pairs forming bivalents

Prophase 1

How to identify:

e chromosomes align on equator

e centrioles are at opposite poles

* spindle fibers attached to centromere

» pairs of double stranded chromosomes still
present

Purpose:

* random arrangement of paternal and maternal
chromosomes

Metaphase 1

How to identify:

* double stranded chromosomes pulled to
opposite poles

* recombinant chromosomes visible

Purpose:

e separate homologous pairs

e halving chromosome number

Anaphase 1

How to identify:
Y cell cleavage

* nuclear membrane formation
» separate cell membrane reforms
» spindle fibers disappear
Purpose:
» separate cytoplasm (cytokinesis)
e form two individual cells

Telophase1 |

Miss Angler
22
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MEIOSIS 2

l l

Metaphase 2

How to identify:
* no crossing over
* recombinant chromosomes visible
* spindle fibers are forming
Purpose:
* spindle fiber formation
» centrioles moving to opposite poles

How to identify:

* double stranded (recombinant) chromosomes
align at equator

* spindle fibers attached to centromere

Purpose:

* random arrangement of double stranded
(recombinant) chromosomes

How to identify:

* centromeres have been pulled apart

* double stranded chromosomes becomes
single stranded

Purpose:

* separating recombinant chromosomes

» forming single stranded chromosomes

Anaphase 2

How to identify:

» four cells present (non-identical)

* single stranded chromosomes present
* nuclear membrane reforms

Purpose:

» cytokinesis

Telophase 2

Miss Angler
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ABNORMAL MEIOSIS

When chromosomes fail to separate we call this Non-disjunction. This occurs during
Anaphase 1 or 2 in humans. (as seen above)

HOW TO IDENTIFY AND EXPLAIN ABNORMAL MEIOSIS

Identify - when homologous chromosomes fail to separate and go towards the same

pole.
Result- Non-disjunction of chromosomes at position 21 during Anaphase in humans to

form abnormal gametes with an extra copy of chromosome 21
The fusion between an abnormal gamete (24 chromosomes) and a normal gamete (23

chromosomes) may lead to Down syndrome.

ABNORMAL MEIOSIS RESULTS

Diploid cell began with 4 chromosomes
and should end with 2 chromosomes in
each haploid cell.
e HOWEVER due to non-disjunction the
& U "% incorrect number is shared. This image is
; H“a .. one possible outcome as non-disjunction
=) “‘*-}_e : could happen again in Anaphase 2
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HOW WILL THEY ASK
?

CHROMATID

CENTROMERE .
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REPRODVUCTIVE STRATEGIES

TERM

EXTERNAL
FERTILISATION

INTERNAL
FERTILISATION

OVIPARY

OVOVIVIPARY

VIVIPARY

DEFINITION

Takes place in water
mostly aquatic vertebrates

terrestrial vertebrates
no water to transport sperm

eggs develop outside
fertilised external or internal

eggs are fertilised internally
eggs are kept inside then hatch
internally

internal fertilisation
eggs do not have shell
born live

—

o

ADVANTAGE

large number of gametes to avoid

predation

courtship rituals bring gametes closer

fertilisation is more certain
fewer gametes needed
protective shell/yolk

Aquatic: many eggs with small
amounts of yolk (less energy)
Land: very few eggs

.more yolk
.more protection
.parental care

large amount of yolk
protection from predators
young born fully developed

reduced egg numbers
nourishment & protection
provide parental care

Miss Angler
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DISADVANTAGE

wasteful number of eggs
fertilisation not certain

finding a mate
fewer reproduction
opportunities
longer gestation

aquatic: often very little
parental care
Land: susceptible to predators

na

na
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HOW WILL THEY ASK

THIS?
'STRUCTURES AND FUNCTIONS

1.Draw and label an amniotic egg.
- provide at least 3 labels.
2. State the function of the structures.
- be able to state the functions of each of the layers.
3.Provide the advantages/disadvantages of each

reproductive strate 1.Shell
repfer i ithe table abngv: - provides protection/ prevents dehydration
- 2. Yolk sac

4. By looking at the picture given state what kind of - nutrition for embryo
reproductive strategy this animal uses. 3. Albumin
- Here you will need to know a few examples of each 4. Allantois

animal that uses this strategy just by looking at the animal. - reservoir for nitrogenous wastes

5. Embryo

6. Amniotic fluid

- prevents dehydration & mechanical injury
7/.Amnion

8. Chorion
- allows gaseous exchange forms placenta in mammals
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= FEMALE REPRODVUCTIVE

) PRO-TIPS

* DON'T confuse the wall of the uterus with the
endometrium. The wall is the muscle, the lining is
the endometrium.

e KNOW all the functions of the structures and
HORMONES.

e KNOW the STIMULATING hormones that cause
testosterone to be made (ICSH) and oestrogen/
progesterone (LH and FSH).

 BE ABLE to explain how the sperm cell is well-
suited for its function.

1.VAGINA 5.MYOMETRIUM
- passage which receives semen - muscular layer of the uterus
and penis 6.FALLOPIAN TUBE
- birth canal - site of fertilisation
2. UTERUS - lined with cilia to move ovum along
- muscular organ 7/.OVARY
- location of pregnancy - site of oogenesis
3.CERVIX - secretes the hormones oestrogen
- opening of uterus and progesterone.
- protects uterus layer of jelly
4. ENDOMETRIUM
- lining of uterus where nucleus
embryo attaches
- falls away every 28 days T

___:, J:;_ fDI.LlCI.E CE!-I-S
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GAMETOGENESIS
@  Diploid cell (2n) }Q  Diploid cell (21

Sperm

Polar Polar Polar
body body body

Ovum
Haploid cell (n)

SPERMATOGENESIS

¢ under the influence of TESTOSTERONE

e DIPLOID cells in the seminiferous tubules of the
testes

e undergo MEIOSIS

e to form HAPLOID sperm cells

OOGENESIS

* DIPLOID cells in the OVARY undergo MITOSIS

* to form numerous FOLLICLES

* at the beginning of PUBERTY

* under the influence of FSH,

* ONE cell inside a follicle enlarges and undergoes the rest of
meiosis

* FOUR cells are produced, only ONE survives and matures
to become the ovum

* this occurs in a monthly cycle

PROTIPS

¢ KNOW the difference between
puberty and adolescence

* PUBERTY: is the PROCESS of
physical and physiological
changes

* ADOLESCENCE: the PERIOD of
time when these physical,
physiological and psychological
changes occur

Miss Angler
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HOW WILL THEY ASK
THIS?

LONG QUESTIONS

* Describe the process of
fertilisation.
1. This "describe" question requires a lot of
detail, so in your answer you must say:
- Where it happens: fallopian tubes S H o R T Q U E S T ' o N S
-When it happens: around day 14
- How it happens: sperm nuclei fuses with

ovum nuclei
- Why it happens: to combine nuclei in 1.Na I'I'IE/ label the diagram.
order to have the correct chromosome - provide the correct labels
number and to increase variation 2 State the hormones created at X
« Explain the process of fertilisation. - know where your hormones are made and
2. This is a shorter answer where you make a what they do
statement and then provide a reason: 3.State the site of fertilisation.
- What is fertilisation: the fusing of : S
Yy tuax is festlisaian: tne fsing ot spenm - fallopian tube ( this is asked OFTEN)

and ovum nuclei.
-Why it happens: to create embryo with the
correct chromosome number.

* Describe how the sperm cell is
suited for its function.
- State the various structures in the sperm:
nucleus
acrosome
mitochondria
tail/flagellum
- Explain the function of each of these
structures.

TRICKY QUESTIONS

« Describe oogenesis/spermatogenesis.
- this question is tricky because it requires you to use your knowledge both from meiosis and from
gametogenesis.
- you will need to mention the roll the various hormones play in each sex as well.
- only if it asks for male/female then talk about them specifically. If it just says "describe
gametogenesis” then describe it in general terms:

1. one diploid cell under goes mitosis

2.forms numerous follicles

3.under the influence of FSH

4.produces one cell that undergoes meiosis

5.in males = 4 sperm cell , females= l,ovum and 3 polar bodies.
Miss Angler
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MENSTRVAL CYCLE
P&Q-T'”\.

*FOLLOW THE NUMBERS FOR CORRECT SEQUENCE

6. Cstiogaiile drnps_ﬁﬁ Endometiion falls away 17;

1 / Ptuitary gland hibits FSH and LH
FSH drops / L nhibits an 14.
15 a. T 2 Progesterone drops

ecretes 6, Stimulates Endometrium thickens T 15b.

13 /more vascular

{é&% Stimulates fcllén.:ie i \

123, Progesterone Degenerates
Follicle produces cestrogen 4, O

Mat follicle 8.
Causes endometrium tn*ckenfrepair 5. ; e

Ovulation :
10. 1. Corpus luteum

WHAT HAPPENS THE IN OVARY

A - FSH stimulates the production of
a follicle.

B- Follicle develops into the
Graafian follicle, secreting
oestrogen.

C- LH causes the follicle to ovulate
D- LH causes the Graafian follicle to
develop into the corpus luteum

E- corpus luteum secretes
progesterone

B - oestrogen produced by the follicle is sent to the endometrium where it begins to
regrow and once regrown, and is maintained.

E - the progesterone secreted by the corpus luteum makes the endometrium more
glandular and vascular, preparing for pregnancy.

NOTE: progesterone is secreted by the placenta once it has formed which replaces
the corpus luteum.

fr\

Iﬂ-\. ! I:l'll

~ |Miss Angler
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IMPLANTATION AND EMBRYONIC
DEVELOPMENT

STEPS OF FERTILISATION TO IMPLANTATION

1. fertilisation
EHGRUOIMC I-AUERS * Fusing of the nucleus of the ovum with the nucleus of

the sperm cell

2.zygote

» diploid zygote forms

3.morula

» zygote undergoes mitosis to form solid ball of cells
called morula

4.blastocyst

* morula undergoes mitosis to form hollow ball of cells
called blastocyst

S.implantation

* Dblastocyst sinks into endometrium forming chorionic
villi

PROTIPS

« the process that follows fertilisation is
MITOSIS

» you MUST know the FUNCTIONS of the
various layers around an embryo

+ the VEIN and ARTERY in the umbilical cord
have the OPPOSITE function compared to
other blood vessels

» VEIN carries oxygenated blood with nutrients

» ARTERY carries deoxygenated blood with
wastes

Miss Angler
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HOW TO IDENTIFY
THE HORMONES ON A GRAPH

Follicular phase '*l-'t Luteal phase »

LM

Gonadotropic
hormone
levels

Ovarian cycle

Fostovulatory phase

Progestarone

1. FSH
* What to look for: two peaks on the graph.
* FIRST hormone to rise from the beginning
e Second peak is at ovulation
* Why: FSH must peak during follicle development to grow follicle into Graafian follicle.
* The second peak is to simulate ovulation.

2.LH
* What to look for: one peak ONLY at ovulation (day 14)
* Why: LH needs to peak in order to cause ovulation BUT ALSO to form the corpus luteum

3. Oestrogen
* What to look for: two peaks, one just BEFORE ovulation (don't confuse with FSH, FSH
will always peak first)
* Will peak AFTER ovulation
* WHY: oestrogen peaks once as the follicle develops and gets bigger, therefore makes
more oestrogen.
* |t peaks again after ovulation so that the endometrium is maintained for pregnancy and to

trigger negative feedback.
* Peaks TWICE - once just BEFORE ovulation and once AFTER

4. Progesterone
* What to look for: ONLY peaks AFTER ovulation
* Why: progesterone is the hormone responsible for making the endometrium more vascular
and glandular for pregnancy.

e HOW TO SPOT PREGNANCY IN GRAPH: the progesterone hormone level will stay
constant and not dip down.

Miss Angler
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HOW WILL THEY ASK

THIS?
SHORT QUESTIONS

|.Draw and label an ovum.
- provide at least 3 labels.
2. ldentify the hormones on the graph.
- be able to tell the difference and provide a reason
how you know.
3.Where is FSH and LH made?
- pituitary gland and then sent to ovary.
4. State where fertilisation takes place.
- fallopian tubes.

5. State the function of progesterone.
- maintains endometrium and makes it more vascular

and glandular.

Describe the function nl nes!rugen \n !!e quLe cyc!.e.

- when: during day 7 to 14 peak

- where: made by the Graafian follicle

- why: prepares endometrium for pregnancy

- how: Graafian follicle secretes oestrogen, as FSH decreased due to the
increased oestrogen levels.

Explain the negative feedback that occurs during the menstrual cycle.
- here you will need to mention the relationship between FSH and LH with
oestrogen and progesterone, in how they inhibit each other when too high, causes
the opposite pair to increase while the other pair of hormones decrease.

Based off the evidence in the graph/diagram, has pregnancy occurred?
- based of the graph or diagram you will need to look for either the hormone
progesterone staying constant after ovulation instead of decreasing, or, if it's a
diagram, look for the corpus luteum not degenerating and staying the same size
after ovulation.

Describe the effect tablets containing progesterone will have on the ability to fall
pregnant.

-here you will need to speak about the negative feedback that occurs between progesterone and
FSH.

-if progesterone levels are high, then FSH Llevel are low preventing the release of an ovum
-therefore no fertilisation can take place, preventing pregnancy.

Explain the effect cutting the fallopian tubes/vas deferens will have on the person’s
ability to fall pregnant.

-this refers to the fact that gametes can still be made BUT cannot leave their sites of production
therefore ovum/sperm cannot fuse

Miss Angler
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MONOHYEBRID CROSS

WHEN: Working with only ONE set of alleles.
WHY: We use these crosses to show the type of
dominance. |
WHAT: This cross can be used for all types of
dominance.

How to layout a monohybrid for full marks:

ol. BLACK FUR X WHITEFUR
BB bb v
MEIOSIS
v
GAMETES B B b b
FERTILISATION
F1:
Note:
1 mark for P1 and Fl
1 mark for meiosis and b Bb Bb J
fertilisation
b Bb Bb

PHENOTYPE: 100 % BLACK
GENOTYPE: 100% Bb PRO-TIPS

» used to prove which trait is dominant over the
other.

e when crossing two purebred individuals the
dominant colour will always produce 100%
offspring in the F1 generation

e in the F2 generation it will change to 75%
dominant ,25% recessive

Miss Angler
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COMPLETE DOMINANCE

Definition: one allele is dominant and the other is recessive, such that the effect of the
recessive allele is masked by the dominant allele in the heterozygous condition.

EXAMPLE:

In hamsters the colour of their fur is controlled by two alleles Brown (B) and White
(b). A hamster with the brown fur has offspring with a hamster with white fur. Some of
the offspring have brown fur and others have white. Use a genetic cross to show how
this is possible.

HOW TO SOLVE THIS GENETIC PROBLEM

Step 1: Identify which is the dominant and which is the recessive trait.
e In this example the clue is in the size of the letters (B) for dominant and (b) for
recessive.
e |t could also be seen via the offspring outcome but this is more advanced as you
will need to understand the genetic ratios for different crosses first.

Step 2: Decide on what letters to use if none are given. Use the letter they provide if
they do.
» Write out the parent’s phenotype and genotype as stated in the question.
o This is tricky as the Brown parent may be BB or Bb, the clue is in the offspring. As
there is a white baby, the Brown parent must be Bb.
e This is the case because white is recessive (bb) so in order to inherit one (b) from
each parent the brown parent must be Bb.

Step 3 : Write out your genetic cross as seen earlier in this study guide.
e Ensure to include the gametes
e The punnett square must be clear

Step 4: Write the final phenotype and genotype total for all the offspring.
e Remember to include all offspring with the same phenotype together even if the
genotype is different. In this example both BB and Bb will be Brown hamsters so
group them together.

Step 5: Provide the total percentage or ratio.
e This depends on the question asked.
e Each complete dominance cross has a different ratio outcome.

Miss Angler
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CO- DOMINANCE

Definition: both alleles of a gene are equally dominant whereby both alleles express
themselves in the phenotype in the heterozygous condition.

HOW TO SOLVE THIS GENETIC PROBLEM

Step 1: Identify the type of dominance.
e In co-dominance there is no trait dominant over another, therefore they are
equally dominant.
o Therefore both the two DIFFERENT letters must be used to express the alleles.

Step 2: Decide on a letter to use if not given. Use the letters they provide.
e Often you are given the letters you must use but if not then use the first letter of
each trait.
e |f you create your own letters then you MUST provide a key.
o For this type of dnmlnagce you ha\(N tw options when writing your letters :
EITHER-BB xWW orC C x C C
o The first is similar to a complete dominance cross so be careful not to forget it will
make a combo phenotype of BW = Black with white / White with black.
o The second option is also useful so that you don't confuse it with the other types
of dominance CBC W= Black and white or Black-white

Step 3:Write out your genetic cross as seen earlier in this study guide.
« Make sure to use the letter you have decided upon.
e The Punnett square is key to not make a mistake.

Step 4: Write out the phenotype and genotype.
« Remember that this cross will create either pure colours or combo colours.
o BB = black, WW= White and BW = Black and white or Black with white.

Miss Angler
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INCOMPLETE DOMINANCE

Definition: neither one of the two alleles of a gene is dominant over the other, resulting in
an intermediate phenotype in the heterozygous condition.

Step 1: Identify the type of dominance.

e The clueis in the three different alleles that show an intermediate.

e It's important not to confuse this with co-dominance as it also has three possible
alleles. The difference is that this produces a phenotype that is somewhere in the
middle or a mix of both NOT a combination where each trait is equally expressed
like in co-dominance.

Step 2: Decide on what letters to use if not given. Use the letters they provide if the
do.

e Generally we will use the first letter of each trait again like (L) and (S) for long anc
short.

o This time however when both (L) and (S) are together they make a new
intermediate phenotype (LS) = medium.

e You can see how this can become tricky when always using capital or lowercase
letters. This is why we suggest using the superscript technique as seen in the co-
dominance explanation so that you can keep them separate in your mind.

Step 3: Write out your genetic cross as seen earlier in this study guide.
e For this example two parrots with medium length feathers (LS) interbreed
o This means there will be multiple possible outcomes.

Step 4: Write out the phenotype and genotype.
 Remember that this cross will create either pure feather lengths or intermediate
lengths.
o LL=long, SS=short and LS = medium
 This question also asked for the ratio which is: 1:2:1 (1 long : 2 medium : 1short)

| Miss Angler
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. ‘BLOOD GROUVPS

Blood Type
Alleles:

I A
(co-dominant),
| B
(co-dominant)
-

‘ Miss Angler
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SHORT QUESTIONS

« Define the type of dominance.
- here you will need to use your exam
guideline to define the 3 main types of
dominance.

+ Identify the dominant/recessive
trait.
- this can be done by looking at the
frequency of the trait occurring:
- more frequent = dominant
- less frequent = recessive
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How:

EG: an unaffected man has a child with a woman that is a carrier for Haemophilia.

Pl:

gametes

Fl:

SEX LINKED DISORDERS

WHEN: Working with disorders found on the X chromosome.

WHY: We use these crosses to show us the inheritance of sex-linked
disorders as well as showing how common they are in each sex.
WHAT: The genotype of females XX allows them to carry the disorder
but feel no symptoms. Males XY only have one X so if its affected they

will experience symptoms.

Haemophilia

Show all the possible offspring in a genetic cross.

unaffected male x  unaffected female (carrier) Key:
. 0ok XH. dominant, not
XY X X X haemophiliac
) &8 recessive,
meiosis haemophiliac
X"y X! X’

fertilisation

x" | X"
X "X i e
Y | oy | Ky
Phenotype: 50% unaffected fe.male

25% unaffected male
25% haemophiliac male

Miss Angler
42

Study copy distributed by EduResource ZA | eduresourcza.com

Recessive and sex-
linked

PRO-TIPS

» a CARRIER is not a phenotype so DO NOT
include it in the phenotype of the female, keep
it in brackets so you don't forget.

e group ALL the normal and carrier females
together when writing your Fl phenotype
as they do belong together even though

their genotypes are different.
o ALWAYS write that it's a male or female in all
your answers and in crosses.
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MUTATIONS

GENE MVUTATION CHROMOSOMAL MVUTATION
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HOW TO SOLVE PEDIGREE DIAGRAMS

AVTOSOMAL RECESSIVE DISORDER EXAMPLE

I .
Generation bb
number \ 1

e
bb
5 6 This boy has inherited the (b)

' allele from his mom and the

other (b) from his dad.

1O WO
1 2 4

]} . . . His dad must be (Bb) because
1 2 3

the other son does not have
the disorder and must have

Yy inherited a (B) from him.

|Miss Angler
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HOW WILL THEY ASK

THIS?

Pedigree

X-linked recessive inheritance

unaffected ] carrier
father / mother

ii AL i
XY [ |

|:] male [ affected male ’Efdeceasad male
O temale @ affected female ﬁ' geceased female

unaffected unaffected carrier
son daughter daughter

. unaffected l camer

This image is a W
Health, part of the United States Department o

and Human Services, taken or made W Angler
employee's official duties. As a work of the U.S. 5

federal government, the image is in the public
domain.
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DIHYBRID CROSS

WHEN: Working with only TWO sets of alleles (4 in total, 2 from each
parent).

WHY: We use these crosses to show the outcome of two alleles being
expressed in the phenotype.

WHAT: This cross can be used for more than 2 characteristics (height
and colour OR texture and size).

How:

TEST CROSS
Seed colour : Green (G) Yellow (g)

Seed texture: Rough (R) Smooth (r)

D1- Green rough seed x  Yellow smooth seed

GGRR agrr Vv
MEIOSIS

GAMETES GR GR GR GR g g g a Vv
FERTILISATION

Fl:

GENOTYPE: 100% GgRr ¢/

PHENOTYPE:
100 % Green and rough seeds

Note: ‘/

1 mark for P1 and Fl
1 mark for meiosis and

fertilisation J J

[ | e

PRO-TIPS

e These types of crosses still use the same laws
of dominance that we see in a monohybrid.
Eg: T = tall t= short therefore Tt = tall
* An allele can only be used TWICE when
creating the gametes.
* You will NEVER be asked to complete a
Miss Angler Whole dihybrid, just fill in the missing pieces.

46
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CROSSING TWO OFFSPRING FROM THE F1 GENERATION

2. Green rough seed Green rough seed
GgRr X GgRr
MEIOSIS
GAMETES GR Gr gR gr GR Gr gR gr
FERTILISATION

F2:

GR Gr gR n
2
er

9 green and rough seeds
3 green and smooth seeds

3 yellow and rough seeds
1

Phenotype:

Ratio - 9:3:3:1

PRO-TIPS

e The ratio of 9:3:3:1 is very important when completing
a cross with two heterozygous parents as seen
above.

e ALWAYS group together the same phenotypes even
though the genotypes are different, as they produce
the same physical outcome due to the law of
dominance.

Miss Angler
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HOW TO SOLVE A DIHYBRID
CROSS

P

Example

2 How to fill in the blanks in a dihybrid

Punnett square:

Determine the missing gametes:
e Look at the offspring produced
o Subtract the letters you have in one column,
the left over letters are what is missing at "X"

e Answer: AN
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HOW WILL THEY ASK
THIS?

ss BB

‘s P)(sBY)

SHORT QUESTIONS

1.State why the above example represents a
dihybrid.

- it contains 4 alleles with 2 genes (height and
colour).

2.Write down the phenotype/genotype.

- simply provide the missing info from the punnett
square.

3.Give the gametes produced by parent A.

- here you show all the possible gamete formations

iss Angler
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MOLECULAR CLONING

o

Bacterial cell contains plasmid

Recombinant plasmid placed
back into bacteria.
It reads the DNA and makes insulin

Somatic cell
Sheep A

-

Nucleus removed | \

gutted cell and shocked.

Nucleus inserted into

Mitosis begins

PRO-TIPS

You MUST know the difference between
BIOTECHNOLOGY and GENETIC ENGINEERING.
You DO NOT need to know the full name of enzymes
- just call them restriction enzymes.

The PLASMID is an extra-nuclear ring of DNA.

Why we use BACTERIA in these experiments is
because they reproduce rapidly and have a plasmid.

¢ Restriction enzyme removes
section of DNA

\Human insulin gene
\ is cut out of DNA

") Enzymes attached insulin gene

into plasmiad

REPRODUCTIVE CLONING |

Egg cell

Sheep B

Nucleus removed,
produces gutted cell

b

Sheep B

y, J

Embryo placed back into sheep
B, the clone will be sheep A
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LONG QUESTIONS
1.Describe the process of reproductive .SH 0 RT QUESTI 0 N 5

cloning. 1.Name a source of stem cells.
- REMEMBER to use the basics of describing: - embryonic stem cells

how, when, why and where. - umbilical cords
- you can use the template answer as seen
above BUT always make sure to use the animal

2. State TWO reasons why cloning animals can
they have provided in your answer.

have a negative affect.

-reduced genetic variation

-increases organisms susceptibility to diseases
-genetics can cross over into non-GMO organisms

2. Explain which organism will be
cloned: the nuclear (somatic) donor or
the egg donor.

- REMEMBER to make a statement then give a
reason.

- STATEMENT: the nuclear donor will be the
clone.

- REASON: the somatic cells contain the full
genetic code/all the chromosomes needed.

3. Name TWO benefits of cloning/GMOs.
- many answers to choose from: grow faster,
larger yield, more nutrients, cheaper (in the
long term) and lower use of pesticides.

INVESTIGATION QUESTIONS
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NERVOUS SYSTEM STRVUCTVURES

¢ Pia mater- outer
* Arachnoid- middle * protection
e Dura mater - outer

* Corpus callosum
* Ventricle
* Gyri and sulci

* connection between hemispheres
* filled with cerebral-spinal fluid
* increases surface area

1. white matter

2.grey matter
lobes: |
frontal memory, intelligence
arietal skin sensations, temperature,
Fempnral hearing ,taste, smell
occipital sight

* co-ordinates voluntary movement
* muscle tone
* posture and balance

‘ Miss Angler
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* pathway to and from brain
* breathing, heartbeat
* less important reflexes like sneezing or coughing

* medulla oblangata
* (lower section before exiting the foramen magnum)

¢ Spinal cord
* NOTE: the white and grey matter swap locations
when compared to the cerebrum/cerebellum

* pathway for impulses
* intergrative reflexes
* primitive reflexes

 |Miss Angler
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WILL THEY ASK
THIS?

LONG QUESTIONS

SHORT QUESTIONS

. Provide labels for structures.
- Here you need to be able to identify all the structures in the diagram.
2. State the function of the structures.
- This is a common question for any structure in the brain or CNS.
3. Tracing a reflex through which neurons.
- You will need to mention the correct order in which the impulse moves.
4. State the outcome if region X is damaged. -
- This question is also a function-based question because if you know the d

’ Miss Angler
function then you will know what won't work if it's damaged . - 54
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PATHWAY OF REFLEX

3

GENERAL ROVTE OF REFLEX ARC

| stimulus --> 2 sensory neuron --> 3 dorsal root --> 4. grey matter --> 5 interneuron --> 6 ventral root -->
7/ motor neuron --> 8 effector

EXAMPLE ROUTE OF REFLEX ARC WHEN TOUCHING SOMETHING SHARP

e s
g—
.

1. pain receptors in finger --> 2. send impulse along sensory neuron --> 3. impulse enters dorsal root --> 4. grey matter --> 5. interneuron interprets stimulus

and creates a response --> 6. impulse travels along ventral root --> 7. motor neuron transfers response --> 8.the muscle in the finger responds, contracting
moving away from the stimulus

| Miss Angler
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ALZHEIMER'S MULTIPLE SCLEROSIS

Autoimmune disease

genetically inherited

environmental linked

loss of myelin sheath surrounding
neurons

can't conduct electtical impulse
from neuron to neuron

affect 20 - 40 year olds

Autoimmune disease
Genetically inherited

Build up of amyloid plaque
around neurons

prevents correct transfer of
electrical impulse

affects 50+ year olds

decline in memory

Sym ptO ms dementia

loss of motor functions (Late stage)

fatigue
vision problems
muscle spams

Currently none

currently none
physical therapy
muscle relaxants

Immunotherapy can slow down
progression
Terminal disease

Treatments

Miss Angler
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SUMMARY OF NERVOUS SYSTEM BREAKDOWN

Nervous system

Central nervous _,_ Peripheral nervous

system system
Cranial nerves

HOW WILL THEY ASK
T H ' 5 ? LONG QUESTIONS

1.Describe the pathway taken by a reflex arc when a sharp object is
touch by the finger.

- REMEMBER this answer requires detail so you will need to mention:

How- receptors in skin.

When- pain stimulus/safety.

Where- name all the structures the impulse moves through from sensory to inter to
motor neuron and finally effector.

You may also be expected to mention the specific structures of the spinal cord
itself in this answer (use mark allocation as a guide for detail).

2. Explain/describe the response undertaken by the eye when a bright
object is thrown at your face.

- NOTE: this is referencing the pupillary mechanism so you will need your eye
content for this answer, HOWEVER they can also include the reflex from the eye

Brain Crinal that occur when blinking because something is suddenly thrown at you.
; RINAL NEINES - here you will need to explain the normal reflex pathway as you will be
Spinal cord Y P patway ds y
contracting the muscles of the body to pull away from the dangerous stimulus.
Somatic nervous Autonomic nervous
system system
Voluntary movement Maintaining homeostasis
Skeletal muscles Involuntary movement

Parasympathetic nervous
system

Rest and digest

] -

‘Miss Angler
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Sympathetic nervous

system
Fight and flight
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STRUCTURE OF THE EYE

Conjunctiva Sclera

-protects
- clear membrane

Ciliary body
- contains ciliary muscles
- responsible for changing

shape of lens

Suspensory ligaments
- attached to lens
- controls thickness of lens

Pupil

- hole that allows light to

enter eye
- changes size

Cornea

- transparent
- causes converging of refraction

(light bending)

-protects
- maintains shape of eye

Retina
- contains rods and cones
- converts light into
impulse
Fovea (yellow spot)
- highest point of visual
acuity

Blind spot
- no rods or cone
- area where optic nerve

leaves eye

Optic Nerve
- transfers impulse to
cerebrum

- contains pain receptors

Miss Angler
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Lens Choroid
Iris - flexible structure - filled with blood vessels
- contract and relaxes to form pupil - transparent -provides nutrient to eye
- responsible for how much light enters eye _ refracts (bends) light - absorbs excessive light
-contains radial and circular muscles - focuses light onto retina
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VISVAL DEFECTS OF EYE

MYOPIA (SHORT SIGHTEDNESS) HYPERMETROPIA (LONG SIGHTEDNESS)
e when you can see close up BUT not far e when you can see far away BUT not close up
o eyeball is too LONG e eyeis too SHORT
e cornea or lens is too CONVEX e the cornea of lens is too FLAT
e light rays meet in front of retina e light rays meet behind the retina
e SOLUTION: wear CONCAVE lenses e SOULTION: wear convex lenses
Miss Angler
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HOW WILL THEY ASK
THIS?

ASTIGMATISM

Causes: hereditary but can be caused by injury
irregularly shapes lens or cornea
Treatment: corrective lenses

CATARACTS

Cause: old age where proteins in the eye clump together
results in clouding of the lens where less light enters the eye
Treatment: surgery to remove hardened cloudy layer above lens

LONG QUESTIONS

Miss Angle
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Circular
muscles

DIM LIGHT

Radial muscles contract
Circular muscles relax
Pupils dilate

More light let into the eye

‘Miss Angler
61

PUPILLARY MECHANISM

Radial muscles

BRIGHT LIGHT

Radial muscles relax
Circular muscles contract
Pupils reduces

Less light let into the eye
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ACCOMMODATION OF THE EYE

Near vision <6m

e ciliary muscle contracts
Suspensory 4 e suspensory ligaments slacken
ligament e lens becomes more convex (bulges)

e refraction increases
e clear image formed on retina

|

Lens Distance vision >+é6m
e ciliary muscle relaxes
e suspensory ligaments pull taught
e lens becomes flatter
e refraction decreases

Ciliary
Muscle

e clear image formed on retina

Cross section of eye

(able to see the muscles and ligaments that control the lens shape)

Miss Angler
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HOW WILL THEY ASK
?

LONG QUESTIONS
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HOW TO EXPLAIN HEARING

e pinna traps sound waves
e into the ear canal
e this causes the tympanic membrane (A) to vibrate

e the vibration is transmitted to the ossicles (B)
o the ossicles amplify the vibration

e and transmit it to the oval window (C)

e the oval window vibrates, creating waves

e in the endolymph/fluid of the cochlea (D)

o which stimulates the organ of Corti (E)

e to convert the wave into an impulse
e the impulse travels along the auditory nerve (F)
e to the cerebrum, where it is interpreted as sound

PRO-TIPS

E

e ALWAYS mention the receptors'
A zoomed in section :
of inside of the cochlea where Aty e (organ Of COI'tl).
we find the organ of Corti e You DO NOT need to know any

detail about the organ of Corti or
its surrounding membranes.

| e ALWAYS end your hearing answer
: " with where in the brain you hear.

‘Miss Angler
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HOW TO EXPLAIN
AMPLIFICATION

the sound vibrations are transmitted from
the large tympanic membrane (A)

to the smaller oval window (B)

through the ossicles (C)

which are arranged from largest to
smallest

this concentrates the vibrations, x @
amplifying them ‘
ﬁ

PRO-TIPS

Surface area moving from a

e« KNOW the function of the LARGE surface area to a SMALL
ossicles (amplification). surface area, THEREFORE
e KNOW that moving from a large amplifying the sound

to a small surface area
CONCENTRATES the sound.

Miss Angler
65


https://eduresourcza.com

HOW TO EXPLAIN POSTURE

a change in the position of the head in space
stimulates the maculae (A)

in the utriculus (B1) and sacculus (B2)

the stimulus is converted into an impulse

the impulse is transmitted to the cerebellum
via the auditory nerve

the cerebellum sends impulse to the muscles to
restore posture

A PRO-TIPS

e you DO NOT need to know the
details about the STRUCTURE of

' Calcium
/ carbonate the maculae.

Endolymph
Macula

crystals
e e KNOW the structures and receptor
- _ Otolith names.
PITY Hair cells / e ALWAYS end your answer with
: T how the muscles restored posture.
—— Vestibular division of
vestibulocochlear nerve e REMEMBER posture and balance

Miss Angler

66 are NOT the same thing.
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HOW TO EXPLAIN BALANCE

a change in speed/direction of movement
stimulates the cristae (A)

in the semi-circular canals (B)

the stimulus is converted to an impulse

the impulse is transmitted to the cerebellum
via the auditory nerve

the cerebellum sends an impulse to the
muscles to restore balance

PRO-TIPS

e you DO NOT need to know the
details about the STRUCTURE of
the cristae.
e KNOW the structures and receptor
names.
o ALWAYS end your answer with
how the muscles restored balance.
« REMEMBER posture and baiance ‘Mlss ———
are NOT the same thing. (9 61



https://eduresourcza.com

HOW WILL THEY ASK

SHORT QUESTIONS

1.Label parts of the ear.
- simply be able to identify from a diagram.
2. Give functions of ear structures.
- these are short answers that are all recall.
3. Name the sources/types of hearing issues
and how to fix them.
- here you will need to mention things like hearing
aids or grommets, depending on what the issue is.

A ‘MissAngler
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THIS?

LONG QUESTIONS

. Explain/describe how the ear maintains balance.
- often these questions require application as they build a story
around it - for example, if you are playing a game of soccer,
describe how the ear maintains your balance.

2. Describe what happens when certain parts of the ear
are damaged.

- here you will need to first know what that part of the ear does
BEFORE you can say what would happen if it doesn't work.

3. Explain how the ear equalises pressure.

- this is a common question they like to ask, where you need to
have knowledge about the Eustachian tube and how it
maintains pressure by equalising it on the middle ear to that
of the external environments.

l. pinna

2.ear canal

3.tympanic membrane (ear drum)
4.ossicles

S.oval window

6. semi-circular canal

/.cochlea

8. auditory nerve

Q. Eustachian tube
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TEMPLATE ANSWER FOR ALL
ENDOCRINE/HOMEOSTASIS
PROCESSES

Result Stimulus ~=———> Receptor \
Return to Control
norm centre

’\ Response Coctors € Corrective ./

to stimulus measure
o

‘ Miss Angler
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SHORT QUESTIONS

1.Provide Llabels tor structures/glands.
- identify the glands from their location.
2. State the function of the hormones.
- this is a common question where they want to know the
effect each hormone has on the body.
3. ldentifying hormones effect from a graph.
- you will need to decide/ briefly explain the relationship
between hormones and their effect on substances or
structures.
4. State the difference between an exocrine and
endocrine gland.
- here you will need to know that glands either use ducts or
are ductless and secrete hormones straight into the blood
stream.

LONG QUESTIONS

l.Describe the negative feedback mechanism associated with
glucose after eating a meal (this question could also be about other
negative feedback loops like FSH and oestrogen, ADH, aldosterone
and thyroxin).

- REMEMBER this answer requires detail so you will need to mention:

How- use the template answer provided below and substitute in the relevant
hormones, structures and effectors.

2.Explain how the hormone “X" affects the "Y"” system/substance
etc.

- here you will need knowledge of the effects hormones have on various body
systems.

IMPORTANT: This question often overlaps with the nervous system! You need
to show how the two systems work together.

Eg: Explain how the brain coordinates movement while the pancreas regulates
sugar during exercise.

HOW WILL THEY ASK

THIS?
INVESTIGATION QUESTIONS

1. Identify the independent and dependent variable.

- take this from the aim of the experiment which is present in the introduction paragraph
they give you.

- normally it starts with “to determine” or “to investigate”.

2. Explain why you used so many participants.

- increase reliability

(other ways to increase reliability are: repeat, calculate an average and randomise
sample).

3. Describe the effect of the hormone.

Again you will provide:

WHERE the hormone is made.

WHAT the effect of that gland/muscle/organ on the body is.
WHEN this hormone is used.

WHY we need this hormone.

TRICKY QUESTION!!

Often they will ask WHAT would happen if you increased or decreased the hormone.
You need to know its functions, but also the diesels associated with it - if you have too
little or too much.

They can also ask WHY you did something during the experiment. This is a hard one to
answer because you will need to know enough about the gland and its function to know,
for EXAMPLE, what affect the thyroid gland would have on the body it it were removed.

Miss Angler
13
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« ALWAYS mention the receptor,

stimulus and result in your answer.

You must SHOW the connection
to less sweating.

LESS HEAT is lost in:
I radiation
2. convection
3. conduction
Therefore there is

LESS SWEAT.

VASOCONSTRICTION (COLD DAY)

MISE Angle
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« ALWAYS mention the receptor,

stimulus and result in your answer.

¢« You must SHOW the connection
to more sweating.

MORE HEAT is lost in:
i radiation
2 convection
3, conduction
Therefore there is

MORE SWEAT.

VASODILATION (HOT DAY)

Miss Angle
15
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HOMEOSTASIS: SALT (ALDOSTERONE)

« Depending on the question you
MUST mention how salt regulates

water in the blood.

« Sweating is linked to this topic so
SHOW the link between the two
homeostasis process if necessary.

More Sodium is reabsorbed
= more water will be
reabsorbed into blood.

EXCESS potassium
will be excreted.

Cortex secretes
more

Aldosterone

Sent to control centre:
adrenal cortex

SALT REGULATION (LOW SALT)

Sent to distal

convoluted Decrease in
tubule to increase :
Sodium osmolarity
absorption (low salt)

Afferent arterioles
(artery entering renal
capsule in kidney)

Arterioles secrete

/ Renin
Stimulates secretion

of Angiotensin

Miss Angler
18
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HOMEOSTASIS: CARBON DIOXIDE (PH)

PRO-TIPS

o The body ONLY regulates CO2.
It CANNOT regulate O2.

e The CO2 combines with water to
form carbonic acid, therefore the

actual stimulus is PH of the blood.

« The more acidic the blood, the
faster and harder you breath
and your heart beats.

RESULT

e Heart beats faster.
* Breathing rate increases.

CARBON DIOXIDE (PH DECREASES)

Pt ot blooa CO2 levels
increases and 2
returns to the norm iInNcrease

Chemoreceptors in
wall of aorta & carotid
are stimulated by
LOW pH of blood

More CO2 is

exhaled

Heart beats faster & Impulse sent to
breathing muscles

contract more medulla

oblongata
Stimulates heart & 9

breathing muscles

Miss Angler
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o ALWAYS mention the affect
insulin has on the level of glucose
in the blood stream.

» Be SPECIFIC when stating where
glucose is stored.

« UNDERSTAND negative
feedback well for this topic .

. I N
! W.
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« NOTE when increasing glucose.
ONLY the liver releases sugar not
the muscles.

e these two hormones have
ANTAGONISTIC (opposite)

effects on each other ..

* Glucose levels
increase.

LOW GLUCOSE (STARVING)

Miss Angle
81
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HOW WILL
THEY ASK THIS?

LONG/ INVESTIGATION QUESTIONS

l.Describe the relationship between the stimulus and the effector.

- here you will need to know your homeostatic cycles as seen in the pages before.

- HOWEVER you may only need to mention the stimulus and its effect on the hormone level.
- use the mark allocation to guide you as to how much detail to include.
2. Describe the negative feedback seen between the hormone and the stimulus.
- again this one is very similar to the question above however you will need to write the WHOLE cycle as seen
in the previous pages.

* Explain the medical condition if the hormone is not produced.
- here you will need to mention the hormones FUNCTION and then what DISORDER is caused without enough
hormone.
- you may also be asked to name some symptoms of these diseases.
3. State the control for this investigation.

- again you will need to know what the HORMONE does in order to know what to remove and what would be
the outcome if it WASN'T there.

Miss Angler
83
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SHORT QUESTIONS

For EACH hormone know:

l.secreting gland/organ/cell

2.hormone name
3.effect on system
4.product/result of its effect

MANY questions will be asked in the
MCQ, focused on the effect the
hormone has on its effector.
be ABLE to identify the hormone from a
graph in relation to the substance it
controls.
VERY OFTEN hormone functions or
names are confused in the A/B, both or
none question (glucagon and glycogen)
often the question will have a GRAPH in
it that you take answers from it or you
may have to DRAW a graph from the
table provided.
CALCULATIONS are also very common
like calculating percentage
increase/decrease.
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PHOTOTROPISM

1y HOW TO EXPLAIN
PHOTOTROPISM

CELL
ELONGATION
lengthening of cell

« Auxins are light sensitive » Auxins cause cell elongation
and move away from the ¢ On the dark side cells
light elongate

« They collect on the dark e On the light side cells remain
side of the stem small (short)

e Causes the stem to bend
towards the light

Miss Angler
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Shoots are
negatively
geotropic
and grow away
from gravity

" Roots are positively geotropic and
grow towards gravity.

HOW TO EXPLAIN GEOTROPISM

—

e Auxins are produced in the tip of the e Auxins in roots INHIBIT cell elongation

stems and roots. therefore the cells DO NOT elongate on
e In roots and stems auxins are the underside of the root.
attracted to gravity and sink to the * In the stem the auxins STIMULATE cell
lower region. elongation causing the stem to bend
upwards.
Miss Angler
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OTHER PLANT HORMONES

PHYSICAL AND CHEMICAL PROTECTION

CHEMICAL
These substances are made in the leaves, stems and roots and
make eating them difficult.

1. digestive enzyme inhibitors

2. bitter tasting chemicals

3.toxins

4. stinging hairs

5. essential oils

PHYSICAL _
These are often spines or thorns that make it difficult for herbivore
to eat them.

1. thorns

2. pathogenic bacteria on thorns " (9.

3. warning colours - |Miss Angler

86
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HOW WILL THEY ASK
THIS?

Petri dish

Seedlings

Filter paper with
10 mm x 10 mm grnid

Beaker
Auxin solution

Plastic
Tip cut Cut tip

and

replaced
Young
stem

Young
root

Group A Group B Group C

Pictured above are seedlings that have had their shoot tip removed. This
affects the shoot by stopping it from bending towards the light as you have
removed the auxins.

This set up often tests for PHOTOTROPISM.

L Miss Angl
H\S\Q iss Angler
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CAVSES OF EVOLVTION AND EVIDENCE

OTHER MECHANISMS
1.Gene flow EVIDENCE
- migration/ washed onto an island 1.Fossil
- physical barrier preventing gene - increase in complexity
flow from one population to the next - increase in diversity
2. Polyploidy - intermediate fossils
- plants 2. Modification with descent
- 3 or 4 full extra sets of - start with same structure, modity
chromosomes | over time to suit environment.
3. Genetic drift EVOLUT'ON 3. Biogeography._
- random changes in frequency of gene - distribution of fossils
in population ’ - shows similarities
- results of natural disaster 4.Genetics
- occurs in small populations SUMRVES OF YAmATION - COMmMON ancestors
Within same species in particular - all have DNA/RNA

CON. VS DIS / habitat ;izi; sequences shared, more
~ SEEIER Bt MEIOSIS ,

* range of phenotypes | crossing over
> Hli= gsiie 2.random arrangement MUTATIONS
o different allele

CHANCE FERTILISATION

CHANCE MATING

Miss Angler
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DARWIN VS LAMARCK

NATURAL SELECTION INHERITANCE OF ACQVIRED CHARACTERISTICS
Gradual changes Rapid changes
Common ancestors Organism chooses to change itself

Natural selection to select favourable trait

How does it occur? How does it occur?

1.Use and disuse principle
1. More offspring than needed are - environment changed organism
produced - actively responds and adapts

- more use/disue it will enhance/ shrink structure

2. Inheritance of acquired characteristics '
2. Natural variation in population _ phenotypic changes

acquired by parents and passed on to offspring i 7 1
3. Change in environment leads to selection
of favourable characteristic
4. Must be inheritable trait Miss Angler

89
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1. Name the common ancestor.
- here you will need to look at the diagram and follow
back to the point where all the lines join together.
2. Name the genus most closely related.
- looking at the phylogenetic tree, you will need to
count back and find the last branch of the species you
are looking for.
3. When did species X become extinct.
- looking at the timeline on the side of the diagram,
count backwards from present. REMEMBER to include

the unit of measurement EG: MYA (millions of years ago).

Boodontia (Bovinae)

— Iragelaphini (kudus, nyalas etc ) R

—Baovini (b

Antilopinae

ison, buffalo, cattle. EIC.]”
—Antilopini (gazelles, springbok etc.) J

]

| Neotragini (dik-diks etc.) ﬂ' '
— Cephalophinae (duikers etc ) ”

—Reduncinae (kobs, reedbucks. waterbucks etc. }ﬁ\

Bovidae
4. Provide the biological term for (X).
- here you will need to know many of the terms a
associated with evolution, some common ones are:
natural and artificial selection.
Miss Angler
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Aepycerotinae (impalas efc ) ﬁ
fn

—Ovibovini (ibexes, muskox, sheep etc }‘P |
o ¥
N

__Caprini (chamois, goats etc. jﬁ
L ||

Caprinae

Hippotraginae (sable antelopes, oryxes etc ) a

—Alcelaphinae (hartebeest. topi. wildebeest etcjﬁ
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SHORT QUESTIONS

1. Name the common ancestor.
- here you will need to look at the diagram and follow back
to the point where all the lines join together.
2. Name the genus most closely related.
- looking at the phylogenetic tree, you will need to count
back and find the last branch off the species you are looki
for.
3. When did species X become extinct.
- looking at the timeline on the side of the diagram, count
backwards from present. REMEMBER to include the unit of
measurement EG: MYA (millions of years ago).
4. Provide the biological term for (X).
- here you will need to know many of the terms associated
with evolution, some common ones are: natural and artificial

selection.
LONG QUESTIONS

Arctic fox ﬁq
mmx\A

Corsac fnx«
Rippell's fox M

e g
Cape f-oxﬁ

Blanford's foxk
\

Fennec fox M
Raccoon dog@

Bat-eared fox d
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When: Change in environmental
conditions

Where: Micro and macro populations
Why: To select the most favourable
characteristic in order to improve chances
of survival

_ IMPORTANT
\ HOW TO EXPLAIN DEFINITIO "
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When: a population is separated by a
geographical barrier

Where: Macro-populations

Why: When natural selection happens,
changes in alleles and lack of gene flow
occurs, and a newly adapted species
forms.
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When: humans chose a desirable trait the
want to enhance

Where: Macro-populations/micro-
populations

Why: to produce plants and animals with
desired characteristics that may have a
high yield, high nutrient value, bright
colour and long shelf life

Wild mustard Brussel sprouts
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F ~ % Ny e P
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BREEDING AT DIFFERENT TIMES
OF THE YEAR

Also known as:
TEMPORAL/SEASONAL.

different organisms reproduce at
different times of the year.

female organisms are often only fertile
during a specific time of the year.

ADAPTATIONS TO DIFFERENT
POLLINATORS

different plants have evoloved to
attract different POLLINATORS

OR have evolved to not need animal
pollinators but rather WIND.

these adaptations can include: colour,
smell, size and shape of the flower.

WHAT: how species maintain their ability to produce fertile offspring.
WHY: maintains chromosome number and prevents chromosomal mutations.

HOW: different species have specific mechanisms to prevent interbreeding between two DIFFERENT
species so as to ensure the healthiest offspring.

HOW TO TEST: in order to test if two

organisms are the same species they must be
able to do the following:

1.) Interbreed

AND

2.) produce FERTILE offspring

SPECIES-SPECIFIC COURTSHIP

e also known as:
BEHAVIOURAL/RITUALS

e itis important to ALWAYS mention
SPECIES specific.

e can include mating calls, dances,
building of nests.

PREVENTION OF FERTILISATION

e also known as:
MECHANICAL/GENITALIA
DIFFERENCE

e this occurs when genitals are
incompatible in size or shape

e this occurs when sperm are prevented
in fertilising the egg even if the genital

‘Miss Angféh match.
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When: Often when animals are exposed
to environments influenced by humans
Where: Macro-populations

Why: When natural selection occurs due
to possible human influence and the
response has caused new species to arise
in order to survive new environments.

. Antibiotic resistant bacteria

. Antibiotic susceptible bacteria

Antibiotic added to Only antibiotic

petri dish and resistant bacteria left
susceptible bacteria

ANTIBIOTIC RESISTANCE
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LONG QUESTIONS INVESTIGATION QUESTIONS

L ®01  TRICKY QUESTIONS \
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WHAT TO LOOK FOR IN SKELETONS IN EXAMS

During exams and tests you will often be asked to identify or arrange skulls/fossils. Use
the following structures to guide your identification, as well as being the visual reason
you may need to give to support your answer.

Gorilla Australopithecine Homo sapiens

|Miss Angler
N 99
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PELVIS SHAPE

When looking at the fossil evidence provided and you need to determine the order of evolution and you
need to determine if the organisms was bipedal, the best structure at look for is the pelvis.

A short, broad pelvis is perfect for bipedalism and ensuring the body weight is carried directly over
the mid point of the body.

Often we link the pelvis and the foramen magnum together to support our answers as to whether or
not an organism is bipedal.

HOW TO DESCRIBE THE PELVIS SHAPE
APE: pelvis is long and narrow

Human: pelvis is short and broad

The change in palate shape tells us that a change in diet has occurred.
The discovery of fire means that food can now be cooked and less
chewing occurred.

When having to put in order or identify which palate belongs to who, the
more rectangular palate, the older the fossil (C) and the more
parabolic in shape (A) the newer the fossil. It is most likely a Homo
sapiens.

REMEMBER: as food was cooked more nutrients were available therefore
brains could grow larger.

When looking at teeth we focus on the canines getting smaller. Older
fossils will have big canines where as younger fossils will have smaller
canines.

‘Miss Angler
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FOSSIL EVIDENCE (WITH EXPECTED QUESTIONS)

FEATURE

EXAMPLE

HOW TO EXPLAIN

l.Bipedalism

1.Spinal column
2.Short, broad pelvis
3.Foramen magnum

Ape Human

Q:List the features Gf
bipedalism.

Q:What in the pictures shows
that the animal is bipedal?

l.Look for the S-shape spine = this
shows flexibility.

2.Explain how the shape supports
upright movement (i.e. habitual
bipedalism).

3.(B) has more forward placement
than (A).

2.Brain size

Example question:

Q: Compare the brain case/
cranium of A & B, and explain its

impact on its intelligence.

Answer:

A: Compare the sizes (in cc, cubic
centimeters).

A: As volume increases, a large brain is
present .".more intelligence.

3.Dentition

(focusing on
canines , but
also sometimes
molars)

Example question:

Q:Place the skulls in the correct
order according to
development.

o = Emem

big canines to small canines

Answer:

A: Order skull from biggest canine to
smallest.

NOTE: Be able to explain why the teeth got

smaller. The answer is that the diet
changed - it went from raw to cooked.

4.Prognathism

Example question
Describe the trend of

prognathism seen in the
skull.

Answer: o~

A: | { L
1.Prognathous jaw = N ~—

large jaw bone and Tm :
sloping face Sy
2.Non- prognathous 3
jaw = small jaw bone H JC

and flat face

.. Talk about how the jaw
gets smaller over time and how the
face slopes less

Miss Angler
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WARNING! There is NO intermediate jaw ..
you CANNOT say less prognathous!

(It has to be option 1 or 2, as it is a complete
state. However you can talk about the bone
getting smaller and the slope getting
smaller.)

5.Palate shape

Example question:

Q:Place the palates in order:

Answer:

A:(Ato Bto Q)

-A = African ape due to the
rectangular palate shape

-B = Transitional species due to the
U-shaped palate

-C = Human due to the parabolic
shape of the palate

NOTE: The reason for the change in palate

shape is due to a change in diet (cooked
food).

6.Cranial and
brow ridge

Example question:
Q:Identity the African ape:

‘{. )

*: \;}\ . | _.-J--*J [\
‘*__‘_ | l..'ln.,

T SHIJ r s

Answer:

A:A - presence of cranial/ sagittal crest
- presence of brow ridge
B - absence of cranial/ sagittal crest
- absence of brow ridge

BIPEDALISM.

PRO-TIPS

 When studying this section focus on the skeletal features that lead to

e When speaking about the foramen magnum ONLY speak about it being MORE
FORWARDS or MORE BACKWARDS, you CANNOT say more central or in
the middle of the skull.

e You should know at least THREE sources of fossil evidence.

e You must understand the connection between each piece of fossil evidence and
how it contributed to bipedalism.

lMiss Angler
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HOW WILL THEY ASK THIS?

SHORT QUESTIONS

1. Identify which pelvis is human and which is ape.
- here you will need to know what visual differences to look for (this can be
applied to ANY skeletal differences).
2. Give a VISUAL reason for your answer for identifying.
- remember with this question you can ONLY mention what you can see in the
diagram.
3.Tabulate THREE differences in the skeleton between apes and
humans.
- the differences must read from left to right, DON'T mix and match them.
4. Explain how the location of the foramen magnum is linked to
bipedalism.
- make a statement: the foramen is positioned more forward
- give a reason: to assist with bipedal movement by carrying the body weight
directly over the pelvis, supporting upright posture.

Miss Angler
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Sagittal Crest

NOTE: Use these
structures to classify
skulls. Follow the
“trend” of the skaull.

Brow ridge

Cranium

Slope of face

Canines

Prognathous jaw
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Ardipithecus Small Present Sloped Present Prognathous | Ardi Ethiopia Tim
ramidus White
Australopithecus Small Present Sloped Present Large Prognathous | 1. Lucy Ethiopia Donald
afarensis Canines Johanson
J/ J/ J/ Jf J, J, 2. Llaetoli | Tanzania Mary

footprints Leakey
Australopithecus Increasing Reducing Sloped Reducing Large Prognathous | 1. Taung South Raymond
Africanus canines child Africa Dart
*ful_l_y l; J, ¢ ¢ J, J, 2. Mrs Ples [South Africa Robert
bipedal _ Brown

3. Little bSouth Africa Ronald

foot

Clarke
Homo habilis Increasing Reducing Sloped | Reducing Reducing Prognathous | N/A N/A N/A
canines
*tool i J’ J( J’
maker \l/ J/
No
forehead

| Miss Angler
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Homo ergaster Increasing Reducing Sloped Reducing l, Prognathous | Turkana boy | Kenya N/A
*Ist to use fire J’ J’ i’ J’ \l,
Absent More Chinless
vertical
Homo Increasing Absent More J, Reduced Chinless N/A N/A N/A
Heidelbergenes vertical canines
“possible human J/ J/ l’ slr
ancestor
Non-
Flatter prognathous
Homo sapiens Largest Absent Flat face Absent Small Non- N/A N/A N/A
Cranium canines prognathous
+
Chin
Miss Angler
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SCIENTIFIC METHOD

EXAMPLE INVESTIGATION

[\

colour of lizards
survival rate

HOW TO FIND THE
FOLLOWING:

AIM

Where: find the aim in the sentence above that says, "to investigate"” or "to determine”.
Answer: "Scientists investigated the relationship....etc."

How: must contain the independent and dependent variable.

Purpose: to outline the intention of the investigation.

HYPOTHESIS

Where: using the aim, we take the structure and turn it into a prediction.

How: here you will make an assumption about the outcome by stating how the
independent variable will influence the dependent variable.

Answer: Black coloured lizards will survive better on the island.

Purpose: to produce a possible outcome based off of facts presented or data in table given.

VARIABLES

Where: select variables from the aim statement as mentioned above.

How: the one variable influences the other

Answer: Independent - colour of lizard (chosen variable we want to test)
dependent - survival rate ( cannot be predicted, is measured)

Purpose: influences the outcome of the experiment as well as informs us of a potential

control experiment ( an experiment missing the independent variable)
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HOW TO FIND THE
FOLLOWING:

CONCLUSION

Where: this can be taken from the aim, confirming what did or did not happen.

Answer: the colour of the lizards does influence the survival rate.

How: must contain the independent and dependent variable, must be a statement but it
MUST NOT contain any results or discussion of results.

Purpose: to establish whether the hypothesis was true/false.

VALIDITY
Where: experiment may mention that they kept certain variables "constant/same”.
How: use the word "same" and be specific with amounts.
Answer: same species of lizard
same habitat of lizard
same length of time conducted
Purpose: to increase validity/to make sure the variables where constant so as to create a
consistent experiment.

RELIABILITY

Where: experiment may mention something like "repeated” or "carried over a long

time"

How: depending on the experiment you may use:

Answer: increase sample size (use more individuals BUT DON'T change the typell)
calculate an average
repeat experiment

Purpose: influences how reliably the outcome of the investigation was because if you

don't do the experiment again or with more participants how do you know if your results
are true? e

WHICH GRAPH PO
| PRAW?
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