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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 the top of the page and

click it.
« This will take you to one of
my YouTube videos that

match what you are
learning OR Exam questions
to practice.

¢ Use these pro-tips for exam
success!

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

» 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

» 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 expectto seeasa ~ REMEMBER: ALWAYS USE
question in a test or exam. YOUR EXAM GUIDLINE WHEN
« BONUS: | have also included the trickiest PREPARING FOR AN EXAM
questions you may come across. OR TEST!
‘ Miss Angler
q
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QUESTION WORDS IN LIFE SCIENCE
e O] M) M| TeeesT| [Tss

Haluya utol ke

Exarmine and
interprat.

Ofter you will need to
examine 3 diagram,/graph
and explain what you see
by providing reasons from
the image. You must use

Analyse the trend of
the graph.

what you olssive In your

In geneal always shaw your
working out end give & unit
of measurement in your
answer.

Calculate the
average.

A rumerical anywer is
neeced.

Ofter we will ask to classify
based on a diagram, so use
what ycu can see.
Samaetimes you will not
always e able to see 2
strusturs 5o you will need
to know these
chatacteristics.

Hela/ beka

Group things based

ST How de we cassiy

plants?

| miss Angler

Otten this wil be 3 table
snswer but when wiiting the

Tholalice Vergelyk dbSlmmn: .::l:r similatites or i s o At g::ﬂﬂu arimal cells with
: must complemel each Salls.
athar.
. Chaza intsingiselo Definieer Give a clear meanng. E::l: m‘ml?l L Def ne homeostasis.
Yeoumust provide the How,
State in words the main Where, Wher and Why,
Caclsa paints of a Often these questons Describe the process
Baskryt structure/process require Lot of dotall and fertlisation.
pheromenon mus! be answered in the
correct sequence,
Look at the diagram/graph
" To answer by examining proviged and come to & Cetermine the trend of the
e s Bopaal something. eonclusion while providing graph.

®. |Mhihnﬂlr
]

Ohen you will need to
explain orlist the

Difterentiate batwean active

differences between
Anlula Onderske Use differences. st 3 and passive transpot.

processes (imilar to

compare)

Taxe the results and provide

Consider all info and reasons for why they may Discuss the results cf the

i Bespreek come to a conclusion. have happened. experiment.
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Verduidelik

Use differences.

Cansider all info and
come to a conclusion.

Provide a reason.

Name the essential

| Miss Angler
1

Often you will need ta

explain or list the
differences between

processes. (similar ta
compare)

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

Often this answer will have
a"cause” and "effect”
structure. [t 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.

Diseuss the results of the
experiment.

Explain fertilisation.

Identify the process at A.

Kela /
Leyibhela

Yenza uluhly

¢
]

i

Byskif

Se (bracket
on the "e”)

E

Identify on a diagram or

Provide names for

drawing.

List items but with no
further detail.

Refer to relevant ponts

Give the name (proper
noun) of something

‘Write down information
without further

/
{

Offier an explanation or
solution.

Draw a table

;QHIMM.'

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

further explanation, just 3
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 o a
phrase. There is no further
explanation needed.

These often higher-order
questions require you to
think above what has been
provided and to make links

The answers in the table

must read Left to night and
must complement each

other. In other words they
must consist of the same

cancept,
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Label the diagram of the
heart.

List the requirements foe
exchange.

Where does photosynthesis
occur and mention the
arganelle used.

Neme TWO organs found in
the digestive system.

State the purpose of
chlorophyil.
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HOW TO ANSWER QUESTIONS FOR FULL MARKS

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.

.""‘quimn’;mmau statement” and a
reason”. This means most often the mark allocaticn will be out of 2.
‘However, If it is out of 3 this requires one statement g
reasons, followed

Eg: Explain why fertilisation occurs.

-m - 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.

Miss Angler

How:

PESCRIBE
Describe questions often require more detaill 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 walts in the
Fallepian tube for the sperm cell to arrive after
ejaculation.

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

Why- to form a diploid zygote.
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E DNA REPLICATION

HilEl-
| R
=
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HOW WILL THEY ASK
HIS?

TRANSCRIPTION

When: Protein synthesis

Where: Nucleus
Why: To transport code from DNA to ribosome to create
proteins.

How:

» Double helix unwinds + Free floating RNA nucleotides from

* DNA unzips/weak hydrogen bonds nucleoplasm

break into TWO SEPERATE strands * join to their COMPLEMENTARY DNA
* ONE strand acts as a template base triplets OR A-U and G-C

» This produces mRNA

@200 - 8EE - 8

-

* mRNA now has the coded message
for proteln synthesis

* moves from nucleus to cytoplasm

+ attaches to ribosome

|Miss Angler
14
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HOW WILL THEY ASK
. THIS?
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HOW WILL THEY ASK
THIS?

7

PROLINE

ALANINE

ANSWER: GUG~ ALANINE

SERNINE

MEIOSIS TERMINOLOGY
i = —_ I

CHROMATIN NETWORK intertwined DNA strand anly visible during interphase
condensed piece of DNA

CHROMOSOME can be single stranded OR
can be double stranded

CHROMAT formed after DNA replication
» have two per chromosome
CENTROMERE joins two chromatids
HOMOLOGOVS two chromosomes carrying similar genes
Paw one patemal and one matemal H H
SYNAPSIS when homelogous pairs move towards each other
BIVALENT when homologous pairs are 9
18
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intertwined DNA strand only visible during interphase

Locus

CENTRIOLES

SPINDLE FIRRE

condensed plece of DNA

can be single stranded OR
can be double stranded
formed after DNA replication ‘
have two per chromaosome
joins two chromatids x

Lo chrumusonmes carying similsr genes
ane paternal and one matemnal

R

when homologous pairs move towards each other

when homologous pairs are touching

| miss Angler
18
pdd.twhlchhmmlogowpmm
gene location
organelles that grow spindle fibres
thread that pulls chromatids/bivalent apart
P ganelle thet houses centriol
when b ! ge genas and become different
where homol pairs exch genes t riati
| miss Angler
19

HOW WILL THEY ASK
THIS?

1.Draw and label stages of meiosis.
-provide at least 3 labels.
2. State the function of the structures.
be able ta state the functions of each of the structures
found during melosis.
3 State the of ch 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 varlation occurs during meiosis.

- crossing over
-random arrangement
identical cells non-identical cells
Tcell =4 cells
1cell = 2 cells males: 4 sperm cells

females: 1 ovum and 3 polar bodies

occurs in somatic
cells

cocurs in testes and ovaries

- )
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. MEIOSIS

How.|

/,
® ©

g Miss Angler
- 2

NS

PHASES OF mMEIOSIS

How to identify:

* gngle stranded chromomomes OR

« double siranded homalngeus.
‘chromosomes ot paired yet

Interphase * chramatin netwark visible

Purpose:
= DNA replication takes place here
* ensures correct chromosomal numbar

meosis1  © »

How to identify:

+ nuckaar membirang biasking down
+ formation of spindle fibers

* contralas moving to polet

Prophase 1

. M aver (genetic variatsan)
+ synapsis of homalogous pairs forming bivatents

How to identily:

* chromosomes align on equator

* eantreoley are ot oppasite pales

+ spindle Wbers attached 1o cantromers

* pairs of double siranded chromosomes still

Metaphase 1

andam e of paternal

How Lo identify:

* double stranded cromosomes pulled to
opposite poles

* mecombinant chromesomes vsible

Purpose

*  separale homologous pais

* halving chromosome mumber

How to identify:
* coll cleavage
‘.‘W. 1 *  nuclear mambrare formation
* wparate coll mambrans reforms

* spindle fibers disappear

Purpose
o wparate cytoplasm (cytokinesis)
* lorm twe indvidual cells

23 Ty
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MEIOSIS 2

How to identify:
- mmlngwu
recombinant chromosomes visible
Prophase 2 . dnd-hniumlno
] Dlmmrlommn

« anntrioles moving 10 opposite poles

(recombinant) chromosomas

How to identity:
* dauble
align at equator
mph.n 2 * spindie fibers sttached 10 centromere
Purposa:
= mndom arangement of double stranded

How to identify:
o contromenss have been pulled apan
* double stranded chvomasomes becomes
sngle stranded
Purpose.

Anaphase 2

* lorming single stranded chromosomes.

How Lo identify:

o four colls present (non-identical)

« wngle stranded chromesames present
* nuclear memibrane reforms

o cytolinesis

When ch ves fail to te we call this Non-disjunction. This occurs during
Anaphase 1or 2in 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-d| 1 of chi

153

at position 21 during Anaphase in humans to

form abnormal gametes with an extra copy of chromosome 21

+ The lusion between an abnormal gamete (24 chromosomes) and a normal gamete (23
chromosomes) may lead to Down syndrome.
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HOW WILL THEY ASK
THIS?

CHROMATID

CENTROMERE

MALE REPRODVUCTIVE
SYSTEM

Mitochondria in tail  Acrosorhe
(digestive
enzymes)
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EMALE REPRODUCTIVE

GAMETOGENESIS

Diploid cell (2n) ) | Diploid cell (2n)

R\ )
1) (@) @.
T
Sperm @
Haploid cell (n) Polar
- body body  body
Ovum
Haploid cell (n)

+ under the influence of TESTOSTERONE
+ DIPLOID cels i the seminflerous tubuies of the
testes

« undergo MEIOSIS
. nmmmm 7
« to form numercus FOLLICLES
« 3t the begiming of PUBERTY
« under the influence of FSH,
'+ ONE cell inside 3 follicle enlarges and undergoes the rest of
melosis :
to become the ovum
‘= this occurs in a monthly cycle

Study copy distributed by EduResource ZA | eduresourcza.com
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HOW WILL THEY ASK
THIS?
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IMPLANTATION AND EMBRYONIC
DEVELOPMENT

I fertilisation
+ fusing of the rucleus of the ovum with the nucleus of
the sperm cell
2 zrygote
+ diploid rygote forms
3. morula
+ zygote undergoes mitosis to form solid ball of cells
called morla
4 blastocyst
+ moruls undergoes mitosis to form hollow ball of cells
called Blastocyst
5. implantation
+ blastocyst sinks into endometrium forming choronic
willi

PROTIPS
. | "
-mawh:-l;m s  of the
»
) mm ' the ymblical cord
haree the OPPOSITE knctios compared to

« ARTERY carvs decmygenated blood with
wanter

HOW TO IDENTIFY
THE HORMONES ON A GRAPH

Lotnsl phase ——————— ¥

fe—————— Falicular phans

Estngens

1.FSH.

+ What to look for: two peaks on the graph.

+ FIRST hormone to rise from the beginning

* 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. Qestrogen

* What to look for: two peaks, one just BEFORE ovulation (don't confuse with FSH, FSH
will always peak first)

*+ Will peak AFTER owvulation

* WHY: cestrogen peaks once as the follicle develops and gets bigger, therefore makes

mare oestrogen.

* R peaks again after ovulation so that the s d for pregnancy and to
wigger negative feedback.

* Peaks TWICE - once just BEFORE ovulation and once AFTER

4. Progesterone

* What to look for: ONLY peaks AFTER ovulation

* Why: proges! s the b iponsible for making the endometrium more vascular
and glandular for pregnancy.

+ HOW TO SPOT PREGNANCY IN GRAPH: the progesterone hormane lavel will stay
comstant and not dip down.

Miss Angler
-
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HOW WILL THEY ASK
THIS?

—

- when: during day 7 1o 14 pesk
- where: made by the Graafian follicle

why: prepares endomatdum for pregnancy
how: Graaflan follicle secretas castrogen, as FSH decreased due to the
increased cestrogen levels.

Explain the negative feedback that occurs during the menstrual cycle.
- hece you will need to mantion the relaticaship between FSH and LH with
oestrogen and progesterone, in how they inhibit each other when too high, causes
the oppasite palr to increase while the other pair of homaones decreasa.

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 hormaone
progesterone staying constant after ovulation instead of decreasing, or, If It's a
diagram, look for the corpus luteun not degenerating and staying the same size
after ovulation.

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

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

f progesterone levels ara high, then FSH leval are low preventing the release of an ovum
-therefore no fertlisation 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 cannct leave their stas of production
therefore ovumy/sperm cannot fuse

B l";'s"'""

REPRODUCTIVE STRATEGIES
AT [ s [

* large number of gametes to avoid

EXTERNAL » Takes place in water » wasteful number of eggs
FERTILISATION * mostly aquatic vertebrates . cl il sl oy vt llcnat * fortilisation not certain
* finding a mate
INTERNAL * terrestrial vertebrates : m‘h k::“‘ ml i - * fewer reproduction
FERTILISATION * nowater 1o Lransport sperm . rute:thn he k opportunities
P v * longer gestation
* Aguatic: many eggs with small
amounts of yolk (less energy) . b Littl
ovipARY * eggs develop outside » Land: very lew eggs mlm'i:;:w "
* fertilised external or internal 1.more yolk i
e * Land: susceptible to predators
3. parental care
* eggs are fertilised internally * large amount of yolk
OvOvivIPARY * eggs are kept inside then hatch * protection from predatars . na
internally * young borm fully developed
* internal fertilisation * mwduced egg numbers
ARY * eggs do not have shell » nourishment & protection . na
* born live * provide parental care
Miss Angler

26
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HOW WILL THEY ASK
|SHORT QUESTIONS - THIS?

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 strategy.
-refer to the table above
4. By looking at the picture given state what kind of
reproductive strategy this animal uses.
- Here you will need to know a few examples of each
animal that uses this strategy just by looking at the animal.

How to layout a monohybrid for full marks:

- BLACK FUR x  WHIEFRR
BB bt ¥
MEIOSIS
v .
GAMETES B B ¢ b b
FERTILISATION
i
B B
Mote:
o e oo | ow | w |
fertilisation
b Bb 8

£
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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.

Step 1: [dentify which is the dominant and which is the recessive trait.
« In this example the clue is in the size of the letters (B) for dominant and (b) for
recessive.

« It 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.
« This is tricky as the Brown parent may be BB or Bb, the clue & in the offspring. As
there is a white baby, the Brown parent must be Bb.
« 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 : Wiite out your genetic cross as seen earlier in this study guide.
= Ensure to include the gametes
« The punnett square must be clear

Step 4: Write the final phenotype and genotype total for all the offspring.
« 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.

« This depends on the question asked.
« Each complete dominance cross has a different ratio outcome.

.

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.
» Inco-dominance there is no trait dominant over another, therefore they are
equally dominant.
= 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.
» Often you are given the letters you must use but if not then use the first letter of
each trait.
« If you create your own letters then you MUST provide a key.
= For this type of dominance you have two options when writing your letters :
EITHER- BB x WW orC'C° x C''C"
+ The first is similar to a complete dominance cross so be careful not to forget it will
make a combo phenctype of BW = Black with white / White with black.
+ The second option is also useful so that you don't canfuse it with the other types
of dominance CEC W= Black and white or Black-white

Step 3:Write out your genetic cross as seen earller in this study guide.
* Make sure to use the letter you have decided upon.
* The Punnett square i 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.
« BB =black, WW= White and BW = Black and white or Black with white.

|u|;-' Angler
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INCOMPLETE DOMINANCE

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

Step 1: |dentify the type of dominance.
» The clue is in the three different alleles that show an intermediate.

« It'simportant not to confuse this with co-domin as It alse has three possible

alleles. The difference is that this prody a phenotype that is here in the

middle or a mix of both NOT a combination where each tralt is equally expressed
like in co-dominance,

Rop! Decide on what letters to use if not given. Use the Letters they provide if the

. Gemll.y we will use the first Letter of each trait again like (L) and (S) for long and
short.

= This time hvmvnr when both (L) lnd (5) are together they make a new

s Aist

+ Youcan see huw Qﬂs can bucomu 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 cut your genetic cross as seen earlier in this study guide.

+ For this example two parrots with medium Length feathers (LS) interbreed
« This means there will be multiple possible cutcomes.

Step 4: Write out the phenotype and genotype.

+ Remember that this cross will create either pure feather lengths or intermediate
lengths.

= LL = long, 55= short and LS = medium
= This question also asked for the ratio which is: 1:2:1 (1 Long : 2 medium : 1 short)

z," ‘r\‘] 1H|M Angler

. ‘en.ooo GROUPS

Blood Type
Alleles:
- In
|":‘ ||' }
A | AB
ol (S g i
AB| B
IR L ii
A B (0]
TypeA | PP P
TypeB | I"F* 1%
Type AB (e
Type O i
| miss Angler
40
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HOW WILL THEY ASK
THIS?

| Miss angler
42
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MUTATIONS

CHROMOSOMAL MUTATION

{X— Y4X

GENE MUTATION

I HA

101X
TR TR BRI I R

i e W S {

N

Extra X chromosome Y chromosome
chromosome 21

e

HOW TO SOLVE PEDIGREE PIAGRAMS

AVTOSOMAL RECESSIVE DISORDER EXAMP

This boy has inherited the (b)
alele from his mom and the
other (b) rom his dad.

His dad must be (Bb) becayse
the other son does not have
§  'he disorder and must have
inherited a (B) fram him,
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HOW WILL THEY ASK
THIS?

Pedigree %

X-linked recessive inheritance

N5 DS U
ikl &4

[Jmee [ atectod mats [ socossed ma
(s .uumm’z’mmu

DIHYBRID CROSS

WHEN: Working with anly 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)
PI: Green rough seed % Yellow smooth seed v/
GGRR
MEIOSIS e
GAMETES GR GR GR GR ar gr or ar v
FERTILSATION
FI:
GR [ GR | GR | GR | conorvpE: 100X Gor v
PHENOTYPE:
R gr | GgRr | GgRr | GgRr | GgRr 1008 Graea s el s
1 mark foc Pl and 1
1 mark for mebosis and gr | GoRr | GgRr | GgRr | GgRr v
rilisation
gr | GgRr | GgRr | GgRr | GgRr
o | Gokr | Gomr
47 |Miss

46 "
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HOW TO SOLVE A DIHYBRID

085

T
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HOW WiILL THEY ASK
=i THIS?

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

PRO-TIPS

* You DO NOT reed to know the full name of enzymes
- Just call them restriction enzymes.
+ The PLASMID is an extra-nuclear ring of DNA.

acterial cell contains plasmid
Plasmid is removed estriction enzyme removes
section of DNA

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

O

\ Human insulin gene
\ is cut out of DNA

Enzymes attached insulin gene
into plasmid

Somatic cell

Sheep A Sheep B
Nucleus removed,
Nucleus removed produces gutted cell
Sheep B

Nucleus inserted into

gutted cell and shocked.
51 Mitosis begins . ¥ |
ler Embryo placed back into sheep

50 B, the clone will be sheep A
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LONG QUESTIONS

1 ® the process of repraduct! SHORT QUESTIONS
cloning. ) ; 1 Name 3 source of stem cells.

+ REMEMBER 10 use the basics of desaribing: M*‘“‘

o, whea, why and where.

« you can e the lemplate answer as seen

abowe BUT dways make sure to use the animal 2 State TWO reasons why eloning animals can
hey have provided in your answer. have a negativa affect.

2. Explain which organism will be. o pow Sl
:““’mmm wam“mw
:.'zilu'm:u—-tman

reason.

Mﬁ-nﬁrh-‘bh-

smh-‘nﬁmhm

INVESTIGATION QUESTIONS

NERVOUS SYSTEM STRUCTURES

* pathway 1o and from brain

+ medulla oblangata
- . heartbeat
* (lower section before exiting the foramen magnum) 2 :::ﬂ':' e A
Spinal cord
mmm.mwm:mlm
'I
+ pathway for impulses
* intorgrative reflexes

* primitive reflexes
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]MlnAnghr
52

* pathway to and from brain
* medulla oblangata
* (lower section before exiting the foramen magnum) : m.hu&:n o
* Spinal cord
= NOTE: the white and grey matter swap locations
Py d to th brum/cerebell
* pathway for impulses
* intergrative refloxes
* primitive reflexes

|miss Angler
53

HOW WiLL THEY ASK

LONG QUESTIONS

SHORT QUESTIONS
1.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 gh which Ns.

-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 K Miss Angler
function then you will know what won't work if it's damaged . b 54
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LONG QUESTIONS

SHORT QUESTIONS
1.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.
- Thisg is also a function-based q b if you know the
function then you will know what won't work i it's damaged .

PATHWAY OF REFLEX

|Mi=AnﬂH
54

GENERAL ROUTE OF REFLEX ARC

1 stimulus —-» 2 sensory neuron --> 3 dorsal root > 4. grey matter > 5 intemeuron —-» 6 ventral root -->
7 motor neuron > B effector

EXAMPLE ROUTE OF REFLEX ARC WHEN TOUCHING SOMETHING SHARP

1. pain receptors in finger —> 2. send impulse along sensory neuron —> 3. impulse enters dorsal ract —> 4. grey matter —> 5. interneuron interprets stimulus
and creates a response —> 4. impulse travels along ventral root —> 7. motor neuron transfers response —-> B.the muscle in the finger responds, contracting
moving away from the stimulus

Miss Angler
55

ALZHEIMER'S MULTIPLE SCLEROSIS
“¥r Autoimmune disease
|« + Autoimmune disease s
L « Genel + genetically inherited
. au‘dmol:::;;:: laque + environmental linked
Cause lmun:pmumns L4 + loss of myelin sheath surrounding
neurons
’ ::’;::l::p:il.mﬂ«of « can't conduct electtical impulse
« affects 50+ year olds from neuron to neuron

-

affect 20 - 40 year olds

« decline in memory « fatigue
Symptoms « dementia « vision problems

+ loss of motor functions (late stage) » muscle spams

: E::::L“;"' can slow down * Gumply nooe
Treatments i « physical therapy

Prograsion + muscle relaxants
« Terminal disease
|MI-And.r

56
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HOW WiLL THEY ASK

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

- BEMEMBER this answer requires detail so you will reed 1o mention:

How- receptaors in skin,

SUMMARY OF NERVOUS SYSTEM BREAKDOWN 2 o e e moves rough o semsery o i 10

‘motor neuron and finally effector.
Yeu may also bo 1o mantion the of the a
Nervous system Jovon o m i m structures.of the spinal cor
I b e W e
Central nervous Peripheral nervous oo asoay by the eye when a bright
system system - NOTE: 1his s referencing the pupillary mechanism 5o you wil need your ey
Beiin Cranial nerves rhﬁm-mhmdnuﬂ:hd;.hmhm
$pinal cord Spinal nerves - hera you wil need to explan the nomal reflex pathway as you wil ba
_I- contraciing the muscles of the body 1o pull sway from the dangerous stimulus,
Somatic nervous Autonomic nervous
system system
Voluntary movement Maintaining homeostasis
Skeletal muscles Involuntary movement
Parasympathetic nervous Sympathetic nervous
system system
Rest and digest Fight and flight

e
STRUCTURE OF THE EYE

Sclera
-protects
- maintains shape of eye

Conjunctiva
-protects
- clear membrane

Ciliary body
- contains ciliary muscles
- responsible for changing

- contains rods and cones
converts light intc

shape of lens
impulse
Suspensory ligaments Fovea (yellow spo’
- attached to lens - highest point of v —

acuity

- controls thickness of lens

Pupil
- hole that allews light to Blind spot
enter eye -no rods or cone
- changes size - area where optic nerve
leaves eye
Cornea
- transparent Optic Nerve
- causes converging of refraction - transfers impulse to
(light bending) cerebrum
- contains pain receptors
Lens Choroid
Iris - flexible structure -filled with blood vessels
- contract and relaxes to form pupll - transparent Pprovides nutrient to eye
Miss Angler responsible for how much light enters eye _ refracts (bends) light - absorbs excessive light
59 58 -contains radial and circular muscles - focuses light onto retina

VISVAL DEFECTS OF EYE

MYOPIA (SHORT SIGHTEDNESS) HYPERMETROPIA (LONG SIGHTEDNESS)
+ when you can see close up BUT not far « when you can see far away BUT not close up
« eyeball is too LONG « eye is too SHORT
* cornea or lens is too CONVEX « the cornea of lens is too FLAT
« light rays meet in front of retina « light rays meet behind the retina
- iOLUTlON: wear CONCAVE lenses « SOULTION: wear convex lenses
AN | Miss Analer
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HOW WILL THEY ASK
ASTIGMATISM TH _

mmumummm
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

Radial muscles

Circular
muscles

PIM LIGHT BRIGHT LIGHT

Radial muscles relax
Circular muscles contract
Pupils reduces

Less light Let into the eye

Radial muscles contract
Circular muscles relax
Pupils dilate

More light let into the eye

[ Ao
ACCOMMODATION OF THE EYE

Near vision <ém
ciliary muscle contracts
Suspensory suspensory ligaments slacken
ligament lens becomes more convex (bulges)

refraction increases
clear image formed on retina

Distance vision >+6m
ciliary muscle relaxes
suspensory ligaments pull taught
Llens becomes flatter
refraction decreases
clear image formed on retina

Ciliary
Muscle

Cross section of eye
(able to see the muscles and ligaments that control the lens shape)

MI;l! Angler
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AOW WILL THEY AR
?

LONG QUESTIONS

HOW TO EXPLAIN HEARING

pinna traps sound waves

into the ear canal

this causes the tympanic membrane (A) to vibrate
the vibration is transmitted to the ossicles (B)

the ossicles amplify the vibration

and transmit it to the oval window (C)

the oval window vibrates, creating waves

in the endolymph/fluid of the cochlea (D)

which stimulates the organ of Corti (E)

to convert the wave into an impulse

the impulse travels along the auditory nerve (F)
to the cerebrum, where it is interpreted as sound

PRO-TIPS
|l
v

B s name (Organ of Cort).
! i of Corti « You DO NOT | to kno t
l = T 00 MO it e it
/ e P abo ".: S ’.I"' °

gl

Yoot

L “

HOW TO EXPLAIN
AMPLIFICATION

the sound vibrations are transmitted from

the large tympanic membrane (A) C
« to the smaller oval window (B)
« through the ossicles (C)
» which are arranged from largest to
smallest s -
« this concentrates the vibrations,
amplifying them
—_
PRO-TIPS
Surface area moving from a
+ KNOW the function of the LARGE surface area to a SMALL
ossicles (amplification). surface area, THEREFORE

to a small suface area

<
b4 |MIuAnghr

65
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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

restore posture

the cerebellum sends impulse to the muscles to

PRO-TIPS

details about the STRUCTURE of

Miss Angler
66

HOW TO EXPLAIN BALANCE

« achange 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

detalls about the STRUCTURE of

the cristae.

names.

HOW WILL THEY ASK
THIS?

1. Llabel 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.

1 pinna
2.¢0ar canal

3. tympanic membrane (ear drum)
4. cssicles

S5.oval window

&.semi-circular canal

7.eochlea

8.auditery nerve

9. Eustachian tube
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IT=jfe="il= ANJWER\N | VI\ b

ENDOCRINE/HOMEOSTASIS

PROCESSES

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

\ Response Effactors ¢ Corrective /

to stimulus o measure
o

|

structures.

HOW WILL THEY ASK

P THIS?

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. Identifying hormones effect from a graph.

- you will need to decide/ briefly explain the
botween hormones and their effect on substances or

4. State the difference between an exocrine

endocrine gland.

stream.

= hare you will need to know that glands either use duets
are ductless and secrete hormones straight into the blood

LONG QUESTIONS

+ ALWAYS mantion the raceptor,

stimidus and result in your answer.

+ Youmust SHOW the comection
10 less sweating,

LESS HEAT is lost in:

2. convection
3. conduction
Therefore there is
LESS SWEAT.

VASOCONSTRICTION (COLD DAY)

Miss Angl
4
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VASOCONSTRICTION (COLD DAY)

« ALWAYS mantion the receptor,
stimulus and result in your answer,

« Youmust SHOW the commection
to Lss swealing.

HEAT is lost in:
2. convection

Therefore there is
LESS SWEAT.

+ ALWAYS mention the recepltor,
stimulus and result in your answer.

= Youmust SHOW the comection
o mose swealing.
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el m“.

contractmore
’\hu—l-ni / oblongata.
m |u|nAng|.r
19
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LOW GLUCOSE (STARVING)

« NOTE when Increasing glucose.
ONLY the liver releases segar not
Ithe muscles,

LOW THYROXIN (METABOLISM SLOWING)

83 -
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«

LOW THYROXIN (METABOLISM SLOWING)

q

HOW WiLL
THEY ASK THIS? R S—

« MANY guestions 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 hormane functions or
rames are confused in the A/B, both or
none question (glucagon and glycogen)

« often the question will have a GRAPH in
i that you take answers from it of you
mh-nh DRAW & graph from the

T 4 HOW TO EXPLAIN P
PHOTOTROPISM

' ' ‘ M“‘l
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PHOTTROPIM

 ar -

-
X 4 HOW TO EXPLAIN / ’
4

& PHOTOTROPISM
|
CELL
> > ELONGATION
i Lengthening cf cell
= Auning are light sensitive » Auxini cauve coll slongation
and move away from the » On the dadk vide cells
light dongate
« They collect on the dark » On the light side cells remain
side of the stem amall (shart)
o Caiies the slam 1o band
Bwands tha loht

-

Shoots are
negatively

geotropic
and grow away
from gravity

Roots are positively geotropic and
grow towards gravity.

HOW TO EXPLAIN GEOTROPISM

—

Auxins are produced in the tip of the * Awxing in roots INHIBIT cell elangation

stems and roots. therefore the cells DO NOT elongate on

In roots and stems auxins are the underside of the root.

attracted to gravity and sink to the * Inthe stem the auxins STIMULATE cell

lower region. elongation causing the stem to bend
upwards.

|Miss Angler
85
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PHYSICAL AND CHEMICAL PROTECTION

CHEMICAL
These substances are made in the leaves, stems and n: o

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 thoms that make it difficult for herbivores.

to eat them.
1.thorns

ic bacteria on thoms
Wm [ miss Angler
86

HOW WILL THEY ASK
THIS?

Tip cut Cut tip Plastic]
and
replacod
Young
stom
oung
root
frowp A Group B Group €

Pictured abowe are seediings that have had thesr shoot tip removed. This
afects the shoot by stopping 1t from bending towards the light as you have

removed the auxins,
This set up often tests for PHOTOTROPISM.
; . Mlumm
- 81
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OTHER MECHANISMS
extra sets of

2, Polyploidy
- plants 2. Modifi n with nl
- 3 or 4 ful - start with same structure, modify
chromosomes over time to suvit environment.
netic drift 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 SOURCES OF VARIATION - common ancestors
Within same species in particular - all have DNA/RNA
/ habitat - more sequences shared, more
i / similar
* many genes MEIOSIS
* range of phenotypes | crossing over CHANCE FERTILISATION
> one:gana 2.random arrangement MUTATIONS
» different allele
CHANCE MATING
@ e
88

1.Gene flow

- migration/ washed onto an island
- physical barrier preventing gen
flow from one population to the next

- increase in complexity
- increase in diversity
- intermediate fossils

MATURAL SELECTION

INHERITANCE OF ACQUIRED CHARACTERISTICS ‘

Gradual changes

Common ancestors

Natural selection to select favourable trait

Rapid changes

Organism chooses to change itself

produced

How does it cccur? How does it occur?
1.Use and disuse principle 5 -"4
1. More offspring than needed are - environment changed organism ‘\

- actively responds and adapts
- more use/disue it will enhance/ shrink structure

2. Natural variation in population

3. Change in environment leads to selection
of favourable characteristic

e, | v
V&7

2. Inh of acquired char »

- phenotypic changes

acquired by parents and passed on to offspring . y

4. Must be inheritable trait Miss.

Angler

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).

Teazeimrn busan m«:ﬁ

Do o e _-.4.”

»
mr—.u-n qgten o | g
L

——

{ Ardincres it mectuda o o€ ﬁ

P

4. Provide the biological term for (X). =1}
- here you will need to know many of the terms P _A--n--n-mﬁ
lated with evolution, some ones are: |
natural and artificial selection. B T "m
——
i ! gt g e etk avedes o pm ak ﬁ
Adcwagt Mae el W b Suled e H
91 |Miss Angler
90
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SHORT QUESTIONS

1. Name the common ancestor.
- hare you will need to look at the diagram and follow back
1o 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
Iback and find the last branch off the species you are
for.
3. When did species X become extinct.
- looking at the timeline on the side of the diagram, count
bbackwards from present. REMEMBER to include the unit of
meassrament EG: MYA (millions of years ago).
4. Provide the biological term for (X).
- heme you will need to know many of the terms sssociated
with evolution, some common ones are: natural and artificial

LONG QUESTIONS

changes in alleles and lack of gene flow
mlﬂluﬂymw

el
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‘When: a population is separated by a
barrier

‘Where: Macro-populations
‘Why: When natural selection happens,
changes in alleles and lack of gene flow
:::s.mdnmm.m

—

populations

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

Brussel sprouts
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LONG QUESTIONS INVESTIGATION QUESTIONS

-

/ TRICKY QUESTIONS

SKELETAL SIMILARITIES
—

HOW WILL THEY
ASK THIS?

» you will often need to know at least THREE
similarities in an exam.

* this question often builds onto the differences of
the skelston.

* you MUST know the advantages of having these
structures.

* you may be asked HOW soma of these structures.
formead (DON'T PANIC - its all Linked to the

ratural selection and how our ancestors moved
from living in trees to living an land and walking.

k. 4
prognanaus jaw onprognEhas jrw
reclanguia-shaped palite o sbalk-shaped paaie

trow ndges present brow neiges absmer
smal. crankm targe crankm
Large canines wral cannes

narrow, Lang peluis broad, short pelvis

vergent big toe comvergent big toe

m |Mil| Angler
98

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

WHAT TO LOOK FOR IN SKELETONS IN EXAMS

During exams and tests you will often be asked to identfy or amange skulls/fossis, Usa
the following structures to guide your identification, as well as being the visual reason
you may need o give 1o SLPEO your answer,

‘% S

Gorllla Australopithecine Home saplens

g
—

e $

S A

0 [Miss Angler
99

PELVIS SHAPE

When looking at the fosil evidence provided and you nsed ts detarmine the order of svalition and you
need to determine if the anganisms was bipedal, the best structure at Look for is the pelws.

A short, broad pelvis is perfect for bipedalism and ensuring the body weight is carned dirsctly over
the mid paint of the bady,

Often wa Link the pelvis and the foramen magnum together to support our answars s to whather or
not an erganism is bipedal.

APE: pelvis is long and namow

Human: pels is short and broad

:Mh:ﬂ:h*uﬂuhh“p‘m
diﬂ"m- d, B
Whan having to put in order or identify which palate belongs to who, the

more rectangular palate, the older tha fossil (C) and the mare
parabolic in shape (A) the newer the lossil. It is most likely a Home
spiens.

REMEMBER: as lood was coo were therefo
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I.Bipedalism 1.5pinal column 1.Look for the S-shape spine = this
2 Short, broad pelvis shows flexibility.
3.Foramen magnum 2.Explain how the shape supports
L. S upright movement (l.e. habitual
“an, bipedalism).
[ T 3.(B) has more forward placement
[ than (A).
B
Example question:
QrList the features of
bipedalism.
G:What in the pictures shows
that the animal is bipedal?
2.Brain size | Example question: Answer:
Q: Compare the brain case/ A: Compare the sizes (in cc, cubic
cranium of A & B, and explain its | centimeters).
A: As volume increases, a large brain is
impact on its intelligence. present .'.more intelligence.
Example question: Answer:
. g sinthe comect |A: Order skull from biggest canine to
(focusing on order according to smallest.
canines , but development.
akso sometimes NOTE: Be able to explain why the teeth got
maolars) ﬂj - Elm smaller. The answer is that the diet
big canines to small canines changed - it went from raw to cooked.
4.Prognathism n: Answer: &
Describe the trend of A r’/-::u
prognathism seen in the 1.Prognathous jaw = \ !
skull. large jaw bone and 1 \
sloping face |
2.Non- prognathous [
jaw = small jaw bene E _.J't‘
and flat face \r"" 3
&
- Talk about how the jaw
E:B smaller over time and how the
slopes less
|Mk’ h
101
WARNING! There is NO intermediate jaw .
you CANNOT say less prognathous!
(It has to be option 1or 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: Ansyar:
Q:Place the palates in order: AfAoBto Q)
-A = African ape due to the
rectangular palate shape
-B = Transitional species due to the
U-shaped palate
£C = Humnan due to the parabolic
shape of the palate
A B c NOTE: The reason for the change in palate
shape Is due to a change in diet (cocked
food).
Example question: Answer:
6Cranialand | G Rican ape:

brow ridge

b

i

A

KK~ 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 fecus on the skeletal features that lead to

* 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.

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

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

¥ (9

b 102

s Angler
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Brow ridge

Slope of face

Canines

105

Sagittal Crest

Cranium

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

Prognathous jaw

/a

Ardipithecus Small Present Sloped Present Prognathous | Ardi Ethicpia Tim
ramidus White
Australopithecus | Small Present Sloped Present | large Prognathous | 1. Luey Ethiopia Donald
afarensis Canines Johanson
'l Vlf i l -L Jp 2. laetcli | lanzania Mary
footprints leakey
Australopithecus | Increasing | Reducing Sloped |Reducing |Llarge Prognathous | . Taung South Raymond
Africanus canines child Africa Dart
fully l J, l l l ,l, 2. Mrs Ples [South Africa :ubuﬂ
t e dil rown
% Little bouth Africa  |Ronald
o Clarke
Homo habilis Increasing Reducing Sloped | Reducing Reducing Prognathous | N/A N/A N/A
canines
“tool
maker 'J' ‘Jr 'Ir J« .l, 1.
No
forehead
1 Oé ‘Min Angler
105
Homo ergaster Increasing Reducing Sloped | Reducing l Prognathous | Turkana boy | Kenya N/A
“Ist to use fire l l l l l
Absent More Chinless
vertical
Homo Increasing |  Absent More L Reduced Chinless | \/a N/A N/A
Heidelbergenes vertical canines
*possible human l \L l l
ancestor
Non-
Flatter prognathous
Homo sapiens Largest Absent Flat face Absent Small Non- N/A N/A N/A
Cranium canines prognathous
+
Chin
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|nu;o ;nglur

LONG QUESTIONS

HOW TO FIND THE
FOLLOWING:

AlM

Where: find mmmwnmm&mnm uyl.'hhmglh'w'hdlhrﬂm‘
Answer: "Scientists gated the
ummunwmmmmmmmmm

Purpose: to outline the intention of the investigation.
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SCIENTIFIC METHOD

HOW TO FIND THE

FOLLOWING:
AlM
Where: find the aim in the sentence above that says, "te in stigate” or "to determine”.
Answer: °5 investigated the rel hip....etc."

How: must contain the independent and d d rabl
Burpose: to outline the intention of the investigation.

HYPOTHESIS
Mﬂumuﬂhqﬂn-in,wonkoﬂnsnwmum:ltumitlmaprﬁlwan.
How: here you will make an ption about the by stating how the

Independent variable will influence the dependent varlable.
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.

YARIABLES

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

How: the one variable influences the other

Anmﬁhdtp-nd!m-mlowdlhm(chnunvnbhmmmtomo
dependent - survival rate ( cannot be predicted, is measured)

Purpose: infl the out of the exp t as well as informs us of a potential

control experis [ an experiment missing the independ: riable)
-
109

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.

YALIDITY
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 5o as to create a
consistent experiment.

RELIABILITY
Where: exp may I thing like “rep d" or "carried over a long
time"
How: depending on the experiment you may use:
Answer: Increase sample size (use more individuals BUT DONT change the typell)
calculate an average
repeat experiment
Purpase: influences how reliably the of the Investig was b i you
don't do the experiment again or with more participants how do you know If your results
e true?
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