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6.1 Long neck  to reach leaves in the trees.  (2) 
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Read the following instructions carefully before answering the questions.   
 
1. 
 
2. 
 
3. 
 
4. 
 
 
5. 
 
6. 
 
7. 
 
8. 
 
9. 
 
10. 
 
 
11. 

Answer ALL the questions. 
 
Write ALL the answers in your ANSWER BOOK. 
 
Start the answers to each question at the top of a NEW page. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Present your answers according to the instructions of each question. 
 
ALL drawings should be done in pencil and labelled in blue or black ink. 
 
Draw diagrams or flow charts only when asked to do so. 
 
The diagrams in this question paper are NOT necessarily all drawn to scale. 
 
Do NOT use graph paper. 
 
You should use non-programmable calculators, protractors and compasses 
were necessary.  
 
Write neatly and legibly. 

  



 

SECTION A 
 
QUESTION 1 

  

 
1.1 Various options are provided as possible answers to the following questions.  

Choose the correct answer and write only the letter (A to D) next to the 
question number (1.1.1 to 1.1.10) in your ANSWER BOOK, for example  
1.1.11  D. 

  

 
 1.1.1 Which of the following is TRUE about Anaphase I of meiosis?    
 
  A 

B 
C 
D 

Chromosomes arranged at equator. 
Chromosomes are pulled to the poles. 
Centromere splits. 
Chromatids of a chromosome separate and move to 
the poles. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                             
Which labelled part secretes its own progesterone after about the twelve week of 
pregnancy? 
  A 

B 
C 
D 

M 
N 
O 
P 

  
 
 
 

 

 
 

 
 

 1.1.2 Study the diagram of a developing foetus inside the uterus.   

  



 

                              
  A 

B 
C 
D 

chemical  
 natural  
 surgical  
 mechanical 

  

 
 1.1.4 Which of the following combination of structures is responsible for 

accommodation? 
  

                             
  A 

B 
C 
D 

lens , ciliary muscle, suspensory ligaments 
circular muscle, lens, suspensory ligaments 
ciliary muscle, pupil, suspensory ligaments 
radial muscle, lens, suspensory ligaments 

  

 
QUESTION 1.1.5 and QUESTION 1.1.6 are based on the diagram of a reflex arc 
shown below. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1.1.5 Part B indicates the …   

 
  A 

B 
C 
D 

dendrite of the motor neuron. 
axon of the motor neuron. 
dendrite of the sensory neuron. 
axon of the sensory neuron. 

  

 
 1.1.6 The correct sequence in which impulses move from the receptor to 

the effector in the reflex arc above, is … 
  

 

 1.1.3 The withdrawal and rhythm methods are regarded as.................. 
methods of contraception. 
 



  A 
B 
C 
D 

A → B → C  
B →C → A  
C → A →B   
B→A → C 

  

 
 

 1.1.7 The diagram shows the activity of the pituitary gland in the 
secretion of a hormone from the thyroid gland. 

  

 
 
 
 
 

 
 
 
 
 
  Identify hormone Y.   

 
  A 

B 
C 
D 

Adrenalin 
Insulin 
Thyroxin  
Glycogen 

  

 
 1.1.8 Which of the following is an exocrine gland?   

 
  A 

B 
C 
D 

Thyroid 
Pancreas  
Adrenal  
Pituitary 

  

 
 1.1.9 The diagrams show structures within the human skin under two 

different external conditions.   
 
 
 
 
 
 

  

 
 
 
 
                             
 
 
 

                                Thyroid 
                              stimulating 
                               hormone 
                                 (TSH)                                                     
                                                                                                        hormone Y 
                              
                                   

Pituitary 
gland  

Thyroid 
gland 



 What are the external conditions? 

   Condition 1 Condition 2   

  A 
B 
C 
D 

Cold 
Hot 
Cold 
Hot 

Hot 
Cold 
Cold 
Hot 

  

 
 
 1.1.10 Which one of the following steps can be carried out as a control for 

the experiment, shown below? 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                     
                              Step: 
  1 

2 
3 
4 

Seal the opening in the dark box. 
Rotate a similar plant on a clinostat in a dark box. 
Take the plant outside the box and expose it evenly to light. 
Rotate a similar plant on a clinostat with no box. 
 

 

  A 
B 
C 
D 

Only step 1. 
Only step 2. 
Steps 1 and 2. 
Steps 1, 3 and 4. 

 
 
 
 

          (10 x 2) (20) 
 
 
 1.2 Give the correct biological term for each of the following descriptions. Write 

only the term next to the question number (1.2.1–1.2.8) in your ANSWER 
BOOK. 

  

 

 1.2.1 
 
1.2.2 
 
1.2.3 
 

Fertilisation of the ovum by a sperm cell inside the body of the 
female.  
 
The system responsible for chemical co-ordination in the human 
body. 
 

  
 
 
 
 
 



1.2.4 
 
1.2.5 
 
 
 
1.2.6 
 
1.2.7 
 
 
1.2.8 

The gland that secretes oxytocin.   
 
The ‘master gland’.   
 
The condition suffered by a person when the core body 
temperature is decreased so much that the body's homeostatic 
control mechanism can no longer cope 
 
The growth movement of plant organs to the stimulus of light.  
 
The amount of carbon dioxide emitted due to the consumption of 
fossil fuels by a particular person.  
 
The process by which fertile land becomes desert, typically as a 
result of drought, deforestation or inappropriate agriculture.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(8) 

 
1.3 Indicate whether each of the statements in COLUMN I applies to A ONLY, B 

ONLY, BOTH A AND B or NONE of the items in COLUMN II. Write A only,           
B only, both A and B, or none next to the question number (1.3.1–1.3.5) in 
the ANSWER BOOK. 

  

 

 COLUMN I COLUMN II 

1.3.1 Development in which a 
hatchling is capable of moving 
around on its own and can 
feed itself.  

A: Altricial 
B: Precocial 

1.3.2 Method of reproduction in 
which the foetus is retained in 
the mother's uterus and is 
nourished through an umbilical 
cord 

A: Ovipary 
B: Vivipary 

1.3.3 Increase the permeability of 
the walls of the distal 
convoluted tubule and 
collecting tubule. .  

A: ADH 
B: LH 

1.3.4 It promotes the development 
of flowers.  

A: Gibberellins 
B: Abscisic Acid 

1.3.5 Ozone depletion.  A: CFCs 
B: HFCs 

    (5 x 2)  (10) 
 
  



 

1.4 Study the diagram below and answer the questions that follow.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1.4.1 Write down only the letter (A–H) of the part that:   
 

  (a) 
 
 
 

(b) 
 

(c) 
 

(d) 
 

(e) 

is transparent and plays an important role in 
accommodation.  
 

helps the eye to maintain its shape.   
 

causes the lens to change its shape. 
 

responds to light intensity.  
 

Prevents internal reflection of light.  

 (1) 
 

 
(1) 
 

(1) 
 

(1) 
 

(1) 
(5) 

 

1.5 The amount of sodium ions that is excreted can be regulated. 
 

  

                                          
 

 1.5.1 
 
 
 

1.5.2 
 
 
 
1.5.3 
 

 
 

Which organ plays a vital role in the excretion of sodium ions to 
help the body to maintain healthy salt levels?   
 

(a) Which gland plays a role in the regulation of the salt levels? 
(b) Give the name of the hormone secreted by the gland mentioned 
in question 1.5.2 (b) which helps in the maintaining of the salt 
levels.  
 
 
Explain what happens when there is a shortage of sodium in the 
blood.    
 

                         

  
(1) 
 

(1) 
 

 
 
 
(1) 
 

 
(4) 
(7) 

 

TOTAL SECTION A:  50 



SECTION B 
 
QUESTION 2 

  

 
2.1 Study the diagram below of a phase in meiosis and answer the questions that 

follow.  
  

 

 

 
 

 

 
 
 
 
 
 
 
 

 2.1.1 
 
2.1.2 
 
 
2.1.3 
 
 
2.1.4 

Explain which phase of meiosis is represented above. 
 
How many chromosomes would be present in each daughter cell at 
the end of meiosis in this cell? 
 
Describe what takes place in the cell after the phase shown in 
Diagram I. 
 
Draw a labelled diagram of the structures labelled A.  
 

 (2) 
 
 
(1) 
 
 
(3) 
 
(3) 
(9) 



 

 
 

 

 2.2.1 Label each of the following structures: 
 

  

  (a) 
 
(b) 
 
(c) 

B 
 
C 
 
E 

 (1) 
 
(1) 
 
(1) 

 
 2.2.2 Give the function of the parts that are labelled   

 
  (a) 

 
(b) 

A 
 
D 

 (1) 
 
(1) 

 
  

 
 
 

  
 

2.2 Study the diagram below and answer the questions that follow.    



2.2.3 When a man has a vasectomy, the tubule labelled B is cut off and 
sealed on both sides. 
 

 

  (a) 
 
 
(b) 

Explain how this procedure will act as a method of 
contraception. 
 
Will it be possible for a man who is HIV positive to pass the 
HI virus to another person after he undergoes a vasectomy?  
Explain 

  
(2) 
 
 
 
(2) 

 
 2.2.4 Explain why it is necessary for part D to 'hang outside' the body of 

the male. 
  

(2) 
(11) 

     
2.3 Study the graph below that shows the levels of hormones as well as the 

changes in the ovary and uterus during the menstrual cycle. 
 

Hormonal regulation of the female reproductive cycle 

  

 

 

 2.3.1 
 
2.3.2 
 
2.3.3 
 

Identify hormones I and II 
 
On which day does ovulation take place? 
 
Between which days does menstruation take place?  
 

 (2) 
 
(1)  
 
(2)  
 

II 

   I 



2.3.4 State ONE function of FSH during the menstrual cycle. (1) 

 
 2.3.5 

 
 
2.3.6 

What deductions can you make from the graphs by referring to the 
interaction between oestrogen and FSH 
 
Fertilisation did not take place.  Motivate this statement with 
evidence from the above diagram.  
 

  
(2) 
 
 
(2) 
 (10) 

 

 

2.4 Choosing a contraceptive method 
We have reached the stage where unplanned pregnancies, really should be rare, 
because of the range of good methods of birth control. 
At present there are about 14 reliable ones. 

Contraceptive Popularity among the various methods 
of family planning (%) 

Pill 25 

Male condom 25 

Vasectomy 16 

Female sterilisation 14 

IUD 4 

Withdrawal method 4 

Rhythm method 3 

Contraceptive injection 2 

IUS 2 

Skin patch 2 

Cap/Diaphragm 1 

Implant  1 

Female condom 0.5 

Vaginal ring  0.5 
 

  

 

 

 
 

 
 

2.4.1 
 
 

Draw a pie chart to illustrate the above data.  Show all workings.  
 

 
 
 
 

(10) 
(10) 
[40] 

 
 
 
 
 
 
 
 
 

  



QUESTION 3 
 
3.1 Study the diagram below and answers the questions that follow.   

 

 3.1.1 
 

3.1.2 
 

3.1.3 
 
 
 

3.1.4 
 

Give labels for the parts labeled A – D.  
 

Give TWO functions of the part labeled A.  
 

People with Alzheimer’s Disease have nerve tissue within the brain 
which appears to waste away. Give TWO characteristics of people 
with this disease. 
 

Name TWO effects of Dagga on the central nervous system?  

 (4) 
 

(2) 
 

 
 
(2) 
 

(2) 
(10) 

 

  



3.2 The diagram shows how a certain hormone affects the blood circulation of a 
person in an emergency.    
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3.3 Study the paragraph below and answer the questions that follow.   

 

Plant defence against herbivory 
Poison ivy produces urushiol to protect the plant from herbivores.  In humans 
this chemical produces an allergic skin rash, known as urushiol-induced contact 
dermatitis. 

Source: Wikipedia 
 

 3.3.1 
 
3.3.2 
 
 
3.3.3 
 

Why would the plant want to protect itself against herbivores? 
 
You were tasked to test the effect of poison ivy on humans. List 
FIVE planning steps you would consider to perform the experiment.     
 
How can the reliability of the results of your investigation be 
improved?     (1)         (13 

 (2) 
 
 
(5) 
 
(1) 
(8) 

 

  

 3.2.1 
 
3.2.2 
 
 
3.2.3 

Identify hormone A. 
 
State the position of the gland that secretes hormone A in the 
human body.                                                                                                
 
Name the part of the human eye that is also affected by hormone 
A.  
 

 (1) 
 
 
(1) 
 
 
(1) 
(3) 



3.4 Study the following diagram and answer the questions that follow:   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                           Adapted: Volksblad 27/11/2010 
 
 
 

 3.4.1 
 
 
3.4.2 
 
3.4.3 
 
3.4.4 
 

The reporter lost her information. Use the data above and  put it   
into a table  
 
Formulate a hypothesis that will be accepted for the above data.  
 
List the dependant variable. 
 
List the independent variable     (1)         (13 

  
(8) 
 
(2) 
 
(1) 
 
(1) 
(12) 

 

3.5 As the world’s population grows, supplies of freshwater are becoming scarcer. 
Researchers are investigating the use of sea water to irrigate selected crops 
which can be fed to livestock. 
The biomass yield of two freshwater-irrigated plants often used for livestock 
forage, alfalfa (Medicago sativa) and Sudan grass (Sorghum sudanense), 
were compared with those of salt-tolerant crops irrigated by seawater, 
saltbush (Atriplex spp.) and sea blite (Sueda maritima). 
The results are shown in the bar chart below. 
 

  

  

 

 

 

 

 

 

 

 

    2007 
    2008 
 
 
 
    2009 
 
 
 
 
 
 
    2010 

Rhinoceros hunting from 2007 to 2010 
                                                                                                                                         
Adapted Volksblad 27 /11/2010 
 
                                                                                                                                         
Adapted Volksblad 27 /11/2010 
 

 



 
Sheep were raised on a normal diet (control sheep) and compared with sheep 
fed on a normal diet supplemented with salt-tolerant plants. The results are 
shown in the bar chart below. 

 
     (1)         (13 

  
3.5.1 
 
 
3.5.2 
 
 
3.5.3 

 
Compare the biomass yield of crops irrigated with seawater and 
freshwater 
 
Compare the daily weight gain in sheep fed on saltbush with sheep 
fed on sea blite. 
 
Discuss, using only the data provided, the disadvantages of using 
crops irrigated by seawater to feed sheep. 
 

  
 
(3) 
 
 
(2) 
 
 
(2) 
(7) 
[40] 

 
 
 

TOTAL SECTION B:  80 

 
  



SECTION C 
 

QUESTION 4 

  

                                
 
 

4.1 Describe how hearing and balance occurs in the human ear.                                                                                                                                                       
 
                                                                                                            Content 
                                                                                                            Synthesis 

      
 
(17) 
(3) 
(20) 

 

 NOTE: NO marks will be awarded for answers in the form of flow 
charts or diagrams. 

  

 

TOTAL SECTION C: 
GRAND TOTAL: 

 20 
150 
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SECTION A 
 
QUESTION 1 

  

 
1.1 Four options are provided as possible answers to the following questions. 

Choose the correct answer and write only the letter (A to D) next to the 
question number (1.1.1 to 1.1.10) in your ANSWER BOOK, for example: 
1.1.11  D. 
 

  

 1.1.1 The relationship between nucleic acids and nucleotides is 
that ... 

  

 
  A 

B 
C 
D 

nucleotides are building blocks of nucleic acids. 
nucleic acids are building blocks of nucleotides. 
nucleotides are larger than nucleic acids. 
nucleic acids are found in the nucleus and nucleotides 
are found in the cytoplasm.    
 

  

 
 

1.1.2 What percentage of adenine bases is present in a DNA molecule of 
2000 bases, if 400 of the bases are cytosine? 

  

 
  A 

B 
C 
D 

20 
30 
40 
60 

  

 
 1.1.3 In DNA, if the sequence of bases on one strand is AGG, the 

corresponding bases on the complementary strand are … 
  

 

  A 
B 
C 
D 

ACC. 
TAA. 
CTT.  
TCC. 
 

  

 

 1.1.4 Dolly the sheep was cloned by combining…  
 
 
 
 
 
 

 A 
B 
C 
 
D 

two unfertilised sheep egg cells. 
a sheep egg cell with a sheep sperm cell. 
a sheep diploid body cell with a sheep egg cell from which the 
nucleus was removed. 
skin cells from two different sheep 
 
 
 
 
 
 
 
 
 

  



 
 

 1.1.5 The numbers I, II, III and IV below refer to four populations of frogs. 
These populations are represented diagrammatically by circles. 
Overlapping circles show populations that are capable of interbreeding 
to produce fertile offspring. 

 
 
 
        
       
 
 
 
  It would be reasonable to conclude that ... 

 
  A 

 
B 
C 
 
D 

if population II were to die out, there would be two different 
species remaining. 
populations I, II, III and IV represent four different species. 
if population II and IV were to die out, there would be two 
different species remaining. 
if population III were to die out, there would be only one species 
remaining. 
 

 

 
 

   

      
 1.1.6  Which of the following is the best definition of a species?   
 
  A 

B 
 
C 
D 

A population of similar animals which can interbreed 
A population of organisms which breed to produce fertile 
offspring 
A community of organisms which can interbreed 
A population of organisms with similar characteristics 
 

  

  1.1.7 The table below shows the number of differences in the amino acid 
sequence of the protein albumin in four species of primates. 

 

  Species of    
  primates 

Monkey Gibbon Gorilla Human 

  Human 32 14 8 0 

  Gorilla 32 14 0  

  Gibbon 32 0  

  Monkey 0  

 
  Which two species are likely to have separated most recently, 

according to the results on the table? 
 
A  Humans and monkeys 
B  Gorillas and gibbons 
C  Gibbons and monkeys 
D  Gorillas and humans 

  

  

I 
 

II I III IV 
                                               



 
 1.1.8 The diagram below shows the changes in cell mass and DNA mass during 

two cell cycles. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  It can be concluded from the graph that during the cell cycle ...   

 
  

 
A 
B 
C 
D 

interphase is the longest phase. 
the cell is dividing between 24 and 36 hours. 
replication takes place between 0 and 12 hours.  
cytokinesis takes place at 12 and 36 hours. 

  

 
 

 
A 
B 
C 
D 

Humans 
and 
monkeys 
Gorillas 
and 
gibbons 
Gibbons 
and 
monkeys 
Gorillas 
and 
humans 

  
 
 
 

 

 1.1.9 From the cladogram below which statement is correct about the relationships  
amongst A, B, C and D? 

  

  
                                                    
 
 
 
 
 
 
 
 
 
  A 

B 
C 
D 

B and C are the most closely related. 
A is more closely related to B than to C.  
A and B are the most closely related. 
A and B are the least related.                   
                                                                                               

 

 

 A         B         C        D  

In
cr

ea
si

n
g 

ce
ll 

m
as

s 

In
cr

ea
si

n
g 

D
N

A
 m

as
s 

p
er
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u
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eu

s 

(a
rb
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ra

ry
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n
it

s)
 

Time (hours) 

In
cr

ea
si

n
g 

ce
ll 

m
as

s 
(a

rb
it

ra
ry

 u
n

it
s)

 

2 
 
1 
 
0 

0          12          24          36        48 

2 
 
 
 
 
1 
 
 
 

 
0 

DNA mass 

cell mass 



 1.1.10 Which of the following statements are characteristic of DNA? 
  
(i) Double-stranded helix 
(ii) Sugar molecule is deoxyribose 
(iii) Found in the nucleus 
(iv) Constant amount normally found in all the somatic 
cells of a particular species 

   

 
 
  A 

B 
C 
D 

(i), (ii) and (iii) only 
(i), (ii) and (iv) only 
(i), (iii) and (iv) only 
(i), (ii), (iii) and (iv)  
                                                                               (10 x 2) 

  
 
 
 
      (20) 

 
1.2 Give the correct biological term for each of the following descriptions. Write 

only the term next to the question number (1.2.1 to 1.2.10) in your ANSWER 
BOOK. 

  

 
 1.2.1 

 
1.2.2 
1.2.3 
1.2.4 
1.2.5 
 
1.2.6 
1.2.7 
1.2.8 
 
1.2.9 
1.2.10 

The point at which two chromatids of a chromosome are joined 
together. 
The process by which the DNA molecule makes a copy of itself. 
Two identical alleles for a particular characteristic. 
Organisms that have the same alleles at a given locus. 
The stage in the process of formation of a protein determined by 
the anticodons in the tRNA. 
Abnormal meiosis leading to Down’s syndrome. 
Examples of the types of inheritance are skin, colour and height.  
The number, shape and arrangement of all the chromosomes in 
the nucleus of a somatic cell.  
The physical and functional expression of a gene. 
An allele that is not expressed when found in the heterozygous 
condition. 

  
 
 
 
 
 
 
 
 
 
 
 
 
(10) 

 
1.3 Indicate whether each of the statements in COLUMN I applies to A only, B 

only, both A and B or NONE of the items in COLUMN II. Write A only, B 
only, both A and B, or NONE next to the question number (1.3.1 to 1.3.7) in 
your ANSWER BOOK. 

  

 

 

 

 

 

 

 

 

 

 

 



 COLUMN I COLUMN II 

1.3.1 The study of ancient humans and 
their cultural activities  

A: Palaeontology 
B: Anthropology  

1.3.2 Change in the genetic make-up of an 
organism 

A: Mutation 
B: Multiple alleles 

1.3.3 The development of organisms over 
many generations to achieve the 
most desirable phenotype to survive 

A: Natural selection 
B: Artificial selection 

1.3.4 Introduces variation within a species   A: Crossing over during 
meiosis 
B: Random assortment of    
chromosomes during meiosis 

1.3.5 Characteristic that is used to build a 
phylogenetic tree 

A: Similarity of DNA sequence 
B: Biogeography 

1.3.6 Results when a diploid cell divides 
during meiosis  

A: Four diploid cells 
B: Four haploid cells 

1.3.7 A genetic disorder that is caused by 
a chromosomal aberration 

A: Haemophilia 
B: Albinism 

     
    (7 x 2)  (14) 

 
1.4 
 

The graph below shows the results of an investigation into the frequency of 
blood groups in a small human population. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

5

10

15

20

25

30

35

40

45

50

AB A B O

P
ro

p
o

rt
io

n
 o

f 
p

o
p

u
la

ti
o

n
 (

%
) 

Blood groups 

Proportion of each blood group in a small population 

   AB                             A                             B                            O 



 1.4.1 
 
1.4.2 
 
1.4.3 
 
1.4.4 
 
1.4.5 

How many alleles control the blood groups? 
 
Which blood group has the lowest frequency in the population? 
 
Write down the genotype of blood group O. 
 
Write down the genotype of blood group A.  
 
State one reason why it is suitable for the results of this 
investigation to be presented in the above type of graph. 

 (1) 
 
(1) 
 
(1)  
 
(1) 
 
(2) 
(6) 

 
                                                                                                 TOTAL QUESTION 1: 50 

                                                                                                                   TOTAL SECTION A: 50 

  



SECTION B 
 
QUESTION 2 

  

 
2.1 Study the diagram below illustrating protein synthesis and answer the 

questions that follow.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2.1.1 Name the molecule labelled 2.  (1) 
 
 2.1.2 Using the letters of the genetic code, write down the complementary 

nitrogenous bases on strand 1 of the DNA double helix, starting from 
the top. 

  
 
(2) 

 
 2.1.3 The table below shows the base triplets of tRNA (anticodons) that 

correspond to the different amino acids.  
  

 
 
 
 
 
 
 
 
 
 

T 

5  
6 

3  

G A C U U G U A A 
2 

ribosome 

nuclear membrane 

4 



Base triplets (anticodons) of tRNA that correspond  

to different amino acids 

tRNA anticodons amino acids 

UGU threonine 

CGU alanine 

UUU lysine 

ACA cysteine 

GCA arginine 

GUU glutamine 

CUA aspartate 

CCA glycine 

AAA phenylalanine 

 

  Use the diagram in QUESTION 2.1 and the table provided to…    
 

2.2 
 

Two investigators, Jacky and Lindi, carried out separate investigations about 
the variation in the height of sunflower plants that were planted in a field on 10 
September 2012. 

  

              Jacky’s procedure was as follows: 

 Investigation was done on the 20 October 2012 

 The sunflower plants were taken from 20 randomly selected areas 

 The sunflower plants that were measured were selected at random 

 The heights of 10 plants were measured in each of the selected 
areas. 

 
              Lindi’s procedure was as follows: 

 Investigation was done on the 24 October 2012 

 The sunflower plants were taken from 20 randomly selected areas 

 The sunflower plants that were measured were selected at random 

 The heights of 5 plants were measured in each of the selected areas 
 
 

The results of both Jacky’s and Lindi’s investigations are shown in the table 
below. 

  

 
 
 

  (a) 
 
(b) 
 
(c) 
 

write down the anticodon at 3. 
 
name the amino acid at 5.  
 
state how the composition of the protein molecule would 
change if the base sequence of the first codon (from the left) 
of molecule 2 was UUU instead of CGU. 

 (1) 
 
(1) 
 
 
 
(2) 
(7) 



 
Height interval (cm) 

Number of sunflower plants 

Jacky Lindi 

51 – 55 25 15 

56 – 60 45 20 

61 – 70 40 30 

71 – 75 55 25 

76 – 80 35 10 

 
 2.2.1 

 
2.2.2 
 
 
 
2.2.3 
 
2.2.4 
 
2.2.5 
 
 
2.2.6 

Explain why the plants were selected at random. 
 
Jacky concluded that the variation in height of sunflower plants is 
only due to genetics. Explain why this conclusion is probably 
wrong. 
 
Whose results are probably more reliable? 
 
Give a reason for your answer in QUESTION 2.2.3. 
 
State TWO ways in which the design of the investigation may be 
improved, to increase validity or reliability of the procedure. 
 
Draw a histogram to illustrate Jacky’s results. 

 (2) 
 
 
 
(2) 
 
(1) 
 
(1) 
 
 
(2) 
 
(6) 
(14) 

 
2.3 Study the diagrams representing various phases in meiosis in an organism.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.1 
 
2.3.2 
 
 
2.3.3 
 
 
2.3.4 
 

Which diagram/s 1 to 4 represents meiosis II? 
 
Suggest why the chromosomes in diagram 2 will be genetically 
different from those of the parent cell at the beginning of meiosis. 
 
How many chromosomes will each daughter cell have at the end 
of this cell division? 
 
State TWO reasons why this type of cell division is important. 
 

 (2) 
 
 
(3) 
 
(1) 
 
 
(2) 

A 

B 

C 

    Diagram 1                  Diagram 2                 Diagram 3                Diagram 4 



 

 
2.3.5 
 
 

Write down the numbers of the diagrams to show the correct 
sequence in which the phases occur. 

 
 
(1) 
(9) 

2.4 The pedigree diagram below traces the inheritance of vestigial (reduced in 
size) and normal wing trait in fruit flies. Study it and answer the questions. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.4.1 
 
 
2.4.2 

State the dominant wing characteristic of the flies used in these 
crosses. 
 
Using the letters G and g, write down the genotype of: 

  
(1) 
 
 

 
 

 (a) 
(b) 

A 
J 

 (1) 
(1) 

 
 2.4.3 

 
Show, with a genetic cross, the offspring when fly C was crossed 
with a male having vestigial wings. 

  
(7) 
(10) 

 

        TOTAL QUESTION 2: 40 
 
  

 

 

 

G   I J 

E 
 D    F 

A 

C 

 

  
Vestigial female       

 
 
Normal male  

 
Vestigial male 

 
 
Normal female 



QUESTION 3 
 
3.1 In mosquitoes there is a gene locus which has alleles involved in resistance to DDT, a 

well known insecticide. 
 
The graph below shows the number of mosquitoes and their genotypes, collected from 
1965 when DDT was first used, through to 1970, two years after the spraying of DDT 
stopped. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 3.1.1 
 
 
3.1.2 
 
3.1.3 
 
 
3.1.4 

How many alleles are involved in the trait for resistance in 
mosquitoes? 
 
State the genotype for the recessive mosquitoes. 
 
Which genotype appeared more frequently in the population in 
1970? 
 
Which genotype had its chances of survival reduced after the 
removal of DDT in 1968? 

  
(1) 
 
(1) 
 
 
(1) 
 
(1) 
(4) 
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3.2 The diagram below represents a karyotype of a human cell.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 3.2.1 

 
3.2.2 
 
3.2.3 
 
3.2.4 

How many chromosomes are present in this karyotype? 
 
Is this karyotype that of a man or a woman? 
 
Give a reason for your answer in QUESTION 3.2.2. 
 
State how the karyotype of a person with Down’s syndrome would 
be different from that of the karyotype shown in the diagram above.  

 (1)  
 
(1) 
 
(2) 
 
 
(2) 
(6) 

    
 
3.3 
 

Study the table below which indicates some of the hominid fossils found in 
the world, and answer the questions which follow. 
 
 
 
 
 
 
 
 

  

 

    1                    2               3                                   4                 5 

6               7              8             9               10           11           12 

13         14          15                                      16          17         18 

19         20                          21          22                                23 
 

Karyotype of a human 



Species Region found Period of existence 
(when lived) 

Australopithecus afarensis Eastern Africa     3,4 – 2,8 mya 

Australopithecus africanus Southern Africa     2,1 – 2,8 mya 

Australopithecus sediba Southern Africa     2,0 – 1,9 mya 

Homo habilis Sub-Saharan (Africa)     2,3 – 1,4 mya 

Homo erectus Africa, Europe, Asia     1,5 – 0,2 mya 

Homo heidelbergensis Europe, China     0,6 – 0,35 mya 

Homo neanderthalensis Europe, Western Asia     0,35 – 0,03 mya 

Homo sapiens Worldwide     0,2 mya – present 

(Adapted from The Evolutionary Road, Jamie Shreeve, National Geographic, July 2010) 

 
 3.3.1 

 
 
3.3.2 
 
 
3.3.3 
 
 
 
3.3.4 
 
 
3.3.5 
 
 
3.3.6 

Explain why the information in the table supports the ‘Out of Africa’ 
hypothesis. 
 
If a fossil of Australopithecus afarensis dated 3,2 mya is found in 
Asia, explain the implications for the ‘Out of Africa’ hypothesis. 
 
List TWO fossils found in: 

(a) The Rift valley 
(b) South Africa 

 
Describe TWO genetic lines of evidence that support the ‘Out of 
Africa’ hypothesis. 
 
Describe the significance of Australopithecus sediba as a 
transitional fossil. 
 
List two other forms of evidence for human evolution that is studied 
by anthropologists.  

  
(5) 
 
 
 
(2) 
 
(2) 
(2) 
 
 
(6) 
 
 
(3) 
 
 
(2) 
(22) 

3.4 
 

Study the three diagrams (A, B and C) below that show how populations of 
beetles changed over a long period of time.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A B C 

The change in beetle populations over time 

 

Time 



 3.4.1 
 
 
3.4.2 
 
3.4.3 
 

From a comparison of pictures A and B, state the characteristic of 
the beetles that have enabled their offspring to survive.  
 
Name the mechanism that is illustrated in these diagrams. 
 
Use the three diagrams above to explain the mechanism 
mentioned in QUESTION 3.4.2. 

  
(1)  
 
(1) 
 
 
(6) 
(8) 

 
 
 

TOTAL QUESTION 3:  40 
 

TOTAL SECTION B:  80 
Question 4 
 
4.1  Describe the anatomical similarities and facial differences between 

African apes and humans, that are used as evidence of common  
ancestors between living hominids. 
  
  
     (20) 

     
 

TOTAL SECTION C: 
GRAND TOTAL: 

 20 
150 

 
 

 
 
 
 
 
 
 
 
 
 
 
  

 



 
SECTION A 

  

 
QUESTION 1   
 
1.1 1.1.1 

1.1.2 
1.1.3 
1.1.4 
1.1.5 
1.1.6 
1.1.7 
1.1.8 
1.1.9 
1.1.10 
 

B 
A 
B 
A 
C 
D 
C 
B 
A 
B 
                                                                                              (10 x 2) 

  
 
 
 
 
 
 
 
 
  
(20) 

 
1.2 1.2.1 Internal fertilisation   
 1.2.2 Endocrine system   
 1.2.3 Hypothalamus    
 1.2.4 Pituitary gland/Hypophysis   
 1.2.5 Hypothermia   
 1.2.6 Phototropism                                                                                     
 1.2.7 Carbon footprint     
 1.2.8 Desertification                                                                       (8 x 1)  (8) 
 
1.3 1.3.1 

1.3.2 
1.3.3 
1.3.4 
1.3.5 
 

B only 
A only 
A only 
A only  
Both A and B 
                                                                                                ( 5 x 2) 

  
 
 
 
 
(10) 

 
1.4 
 
 
 
 
 
 
 
 
 
 
 
1.5 

1.4.1 
 
 
 
 
 
 
 
 
 
 
 
1.5.1 

(a) G 
 
(b) A 
 
(c) D 
 
(d) G 
 
(e ) B 
 
Kidney  
 
(a) Adrenal gland 

 (1) 
 
(1) 
 
(1) 
 
(1) 
 
(1) 
 
(5) 
 
(1) 



 
1.5.2 
 
 
1.5.3 
 
 
 
 
 

 
(b) Aldosterone      
 
 
The adrenal cortex secretes more aldosterone. Therefore more 
sodium is reabsorbed by the blood capillaries at the distal  
and collecting tubules and less sodium ions are excreted.                                                               
                                                                                                (any 4)                                                                              

 
(1) 
(1) 
 
(1) 
 
 
(4) 
(7) 

 
TOTAL SECTION A:  50 

 

 
SECTION B   
 
QUESTION 2   
 
2.1 
 
 
 
 
 
 
 
 
 
 
 

2.1.1 
 
 
 
 
2.1.2 
 
2.1.3 
 
 
 
2.1.4 
 
 
  
 

Metaphase 1. The chromosomes are lined up at the equator of 
the cell in their homologous pairs. 
                                          OR 
The chromosomes show evidence of crossing over. 
 
Two  
 
The next phase is Anaphase 1. The spindle fibres contract 
(shorten) and pull each chromosome of each chromosome pair to 
opposite poles of the cell. 
 
        Homologous pair of chromosomes 

 = heading 
= any 2 correct labels 
(chromatid, centromere) 

  
 
 
(2) 
 
(1) 
 
 
 
(3) 
 
 
 
 
 
 
 
(3) 
(9) 
 

 

 
 
 
2.2 
 
 
 
 
 
 
 
 

2.2.1 
 
 
 
2.2.2 
 
 
 
2.2.3 

(a) Vas deferens/sperm duct 
(b) Epididymus 
(c) Urethra 
 
(a) Secretes a fluid which promotes movement of the 
spermatozoa/provides nutrition to the spermatozoa  
(b) Secretes testosterone/ Produces sperm  
 
(a) Sterilisation. Semen will still be produced but there will be 

 (1) 
(1) 
(1) 
 
 
(1) 
(1) 
 
 

 



 
 
 
 

 
 
 
 
 
 
 
 
 
2.2.4 
 
 
 

no spermin it, because the sperm cannot be transported from the 
testes.                                                                           (any 2) 
(b) Yes  
The HI virus is carried in body fluids./Saliva/blood can still infect a 
person through open wounds/blood transfusion.  
OR  
Seminal fluids will still be produced and can infect a person 
during sexual intercourse.  
 
Sperm cells are temperature sensitiveand must be kept at a 
temperature lower than body temperature. On a warm day they 
must be kept away from the body and on a cold day, close to the 
body, which will be warmer.                                                 (any 2)            
 

 
(2) 
 
 
 
 
 
(2) 
 
 
 
 
(2) 
(11) 

 

2.3 2.3.1 
 
 
2.3.2 
 
2.3.3 
 
2.3.4 
 
 
2.3.5 
 
 
 
2.3.6 

I – LH 
II – progesterone       
 
14 
 

Day 0– Day 7        
 
FSH stimulates the development of the primary follicles to 

Graafian follicles. 
 
FSH stimulates the development of the Graafian follicles. 
Oestrogen inhibits the production of FSH, so that only one follicle 

at a time matures. 
 
Progesterone levels decrease towards the end of the cycle.  
The corpus luteum decreases in size. 
 

 
(2) 
 
(1) 
 
(2) 
 
 
(1) 
 
 
 
(2) 
 
 
(2) 
(10) 



2.4 2.4.1 

 
 
Pill:  
25   x 360o 

100 
 
= 90o 

(Each sector must be calculated like this) 
 
NOTE: 
If the wrong type of graph is drawn marks will be lost for 'correct 
type of graph' 
 
Rubric for the mark allocation of the graph 
Correct type of graph = 1  
Caption for graph = 1 
Calculations shown = 1 
Drawing of graph: 
1–  sectors drawn correctly  
3–4 sectors drawn correctly    
5–6 sectors drawn correctly   

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Popularity among the various methods 
 of family planning  

Pill

Male condom

Vasectomy

Female sterilisation

IUD

Withdrawal method

Rhythm method

Contraceptive injection

IUS

Skin patch

Cap/diaphragm

Implant

Female condom

Vaginal ring



7–8 sectors drawn correctly     
9–10  sectors drawn correctly    
11–12 sectors drawn correctly    
13–14 sectors drawn correctly    

 
 
 
(10) 
(10) 
[40] 

 

QUESTION 3   

 

3.1 3.1.1 A – cerebrum 
B – cerebellum 
C – medulla oblongata  
D – spinal cord 
 

  

 

(4) 

 

 

 3.1.2 Controls all voluntary actions 
Receives and interprets all sensations, that is, sight, hearing, smell, 
taste and touch 
Controls all the higher thought processes such as memory, 
judgement, reasoning, etc                                                               
                                                                                                (any 2) 
 

  

 

 

 

 

(2) 

 
 3.1.3 

 
 
3.1.4 

Memory loss   
Confusion  
 
It affects the parts of the brain than control emotions, memory, and 
judgement. 
It can weaken short term memory and can block information from 
becoming saved into long term memory. 
It weakens problem-solving ability. 
                                                                                              (first 2)  
 

      
(2) 
 
 
 
 
 
 
(2) 
(10) 
 

3.2 

 

 

 

 

 

3.3 

 

 

3.2.1 

 

3.2.2 

 

3.2.3 

 

3.3.1 

 

3.3.2 

Adrenalin 
 
 
On top of kidney 

 

Pupil 
 

Herbivores eat plants. The plant protects itself against being 
eaten. 
 

 Learn to identify the plant . 

 Find volunteers.  

 
(1) 

 

(1) 

 

(1) 

(3) 

 

(2) 

 



 

 

 

 

 

3.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.5 

 

 

 

 

3.3.3 

3.4.1 

 

 

 

 

 

 

 

 

 

 

3.4.2 

 

 

3.4.3 

 

3.4.4 

3.5.1 

 

 

 

 

3.5.2 

 

3.5.3 

 Determine the size of the experiment (how many people) . 

 Determine the method of testing. 

 Decide on a way to record the data. 
 

Use more people in the investigation. 
 

Rhinoceros hunted from 2007 to 2010 

Year Number of rhinoceros 

2007 13 

2008 83 

2009 122 

2010 287 

                                                                                                                                  
        Caption 
        Labelled all rows correctly 
        Labelled both columns correctly 
                            Drawing of table  
        For each correct number          
  
 
                       
Rhinoceros hunting increased from 2007 to 2010   

 
 
Number of rhinoceros hunted 
 
 
Years                                                                    
 
Freshwater irrigated:                     Seawater irrigated: 
2 + 1,1                                           1,75 + 1,75 
= 3.1/kg m-2 y-1                            = 3.5 /kg m-2 y-1   
The biomass yield is almost the same  
 

 

Daily weight gain is more in sheep fed on sea blite. 
 

Water intake is higher and food conversion efficiency is slightly 
lower. 
 

 

 

(5) 

 

(1) 

(8) 

 

 
 

 

 

 

 

 

 

(8) 
 

(2) 

 

 

(1) 

 

(1) 

(12) 

(3) 

 

(2) 

 

 

(2) 

(7) 

[40] 

 

 

 
 

  
TOTAL SECTION B:  80 



 
 
 
 
SECTION C 
 

QUESTION 4 
 

4.1 Sample answer   

 Hearing 

 Sound waves are directed into the auditory canal by the pinna. 

 The sound waves make the tympanic membrane vibrate and the vibrations 
are passed on to the ossicles in the middle ear. 

 The ossicles make the oval window vibrate and this causes pressure 
wavesto be set up in the inner ear. 

 These vibrations also cause the organ of Corti to be stimulated and it 
generates impulses which are sent to the cerebrum along the auditory 
nerve.  

 The cerebrum interprets the impulses as sound.    

                     

Balance  

• Sudden changes in speed and directioncauses the endolymphwithin the 
semicircular canals to move. 

• The movement of the fluid stimulates the cristae in the ampullae – situated at 
the base of the semi circular canal.  

• When the direction of the head changes, gravitational pull stimulates maculae 
– in the sacculus and utriculus 

• Within the cristae and maculae the stimuli are converted to impulses. 

• These impulses are sent to the brain by the vestibular branch of the auditory 
nerve.              

                                                                                                                      (any 17) 

  

ASSESSING THE PRESENTATION OF THE ESSAY   
Marks Description 

3 Explained all hearing and balance fully without irrelevant information. 
2 Explained hearing and balance competently with little/no irrelevant information. 
1 Explained one of hearing or balance fully with little/no irrelevant information. 
0 Not attempted/nothing written other than question number/no correct information. 

Synthesis (3) 
(20) 
20 
150 

 
                                                                                                             TOTAL SECTION C: 

GRAND TOTAL: 
 
 
 
 
 
 
 
 
 



SECTION A   
 
QUESTION 1 
 

  

 
1.1 1.1.1 

1.1.2 
1.1.3 
1.1.4 
1.1.5 
1.1.6 
1.1.7 
1.1.8 
1.1.9 
1.1.10 
 

A 
B 
D  
C 
A 
B 
B 
A 
A 
D  (10 x 2) 

  
 
 
 
 
 
 
 
 
(20) 

 
1.2 1.2.1 Chiasmata   
 1.2.2 Replication    
 1.2.3 Homologous    
 1.2.4 Homozygous    
 1.2.5 Translation   
 1.2.6 Non disjunction    
 1.2.7 

1.2.8 
1.2.9 
1.2.10 

Polygenic 
Karyotype 
Phenotypic 
Recessive allele 
 

  
 
 
(10) 

 
 
1.3 1.3.1 

1.3.2 
1.3.3 
1.3.4 
1.3.5 
1.3.6 
1.3.7 
 

B only 
A only  
A only  
Both A and B  
A only 
B only 
Both A and B  
                                             (7 x 2) 

  
 
 
 
 
 
 
(14) 
 

1.4 
 

1.4.1 
 

3  (1) 

 1.4.2 
 
1.4.3 
1.4.4 
 

AB 

 
i 
IAIB / IA i 

 (1) 
 
 
(1) 
 



 
1.4.5 

 
A column graph shows the percentages of each type of blood 
group separately. 

 
(2) 
 
(1) 
(7) 

TOTAL QUESTION 1:  50 
TOTAL SECTION A:  50 

 

SECTION B   
 

QUESTION 2   
 

2.1.1  mRNA          (1) 
 
2.1.2 (CGT   TGT   AAA)          (2) 
 
2.1.3 

(a)   UUU         (1) 
(b)   cysteine        (1) 
(c) The protein would have the amino acid phenylalanine instead 

of arginine leading to a different protein.  any (2) 
                     (7) 

 
2.2 
  
2.2.1 This increases the chancesof the sample being representative 
           of the plant population.       (2) 
 
2.2.2 Other factors like environmental factors/amount of light/soil type will 
           also influence the height to which sunflower plants grow. 
 Genetic variation is only one of many factors 

 that influences the height/genotype tends to represent the potential and 
 environment actualises the potential.    any (2)  

 
2.2.3 Jacky         (1) 
 
2.2.4 Jacky included a larger number/10 of plants in the sample/bigger sample  

size          (1) 
 
2.2.5 The number of plants measured in each sample for both must be the same. 
 

-  Measurements must be done at the same time   
-  Measurements must be done on the same day 
-  Increase the sample size in each of the selected areas 
-  Repeat the investigation    (any 2)  (2) 

 
  



 
 
2.2.6 

 
 
 
 
Mark allocation of the graph 
 

Correct type of graph  

Title of graph  

Correct label and 
appropriate scale for X-axis 
including units  

1 

Correct label for and 
Appropriate scale Y-axis 

 

Drawing of bars  1–4 bars drawn correctly 
 All 5 bars drawn correctly 

           (6) 
NOTE:   
 
If the wrong type of graph is drawn:  
- Marks to be lost for ‘correct type of graph’  
If axes are transposed: 

-  Marks to be lost for labelling of X-axis and Y-axis 

 

 
           (14) 
 
2.3 
2.3.1 Diagrams 1 and 4       (2) 
2.3.2   Because of crossing over pieces of chromatids/groups of genes are  

           exchanged between the homologous chromosomes (one from mother  

           and one from father)   (3) 
  

2.3.3  2          (1) 
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2.3.4   Reduction of chromosome number from diploid to haploid 
 Production of gametes 
 Mechanism to introduce genetic variation through crossing over and   

random assortment of chromosomes   (any 2)           (2) 
 

2.3.5  2,3,1,4         (1) 
          (9) 
 

2.4 2.4.1 

 

2.4.2 

Normalwings 

 

(a) Gg 

 

(b) gg 

 (1) 

 

(1) 

 

(1) 

 

 2.4.3 Gg 

gg ( any order) 

 (2) 

(2) 

(7) 

    2.4.4 

        P1/parent                 phenotype       normal female  x   vestigial wings male 

                                        genotype                   Gg           x    gg  

 

        Meiosis 

 

        G/gametes                                                G, g        x    g, g  

             

         Fertilisation        

                                                                             OR  

Gametes G g 

g Gg gg 

g Gg gg 

      1 mark for correct gametes 
      1 mark for correct genotypes 

                   F1/offspring   genotype          Gg, Gg, gg, gg 

        phenotype       2 normal wings and 2 vestigial wings 

  

       
 Parents and offspring/P1 and F1 
       Meiosis and fertilisation      any      (7) 



            
                      (10) 
                                                     TOTAL QUESTION 2  40 

3.3.1  The oldest fossils of hominids ( Australopithecines and Homo habilis) are 
only found in Africa, whilst the younger fossils are found  worldwide 
which suggests that humans originated in Africa. The oldest Homo erectus 
fossils was found in Africa and later in Europe and Asia, which suggests 
that Homo erectus migrated out of Africa (any 5) (5) 

 
3.3.2  The hypothesis will be rejected; it would imply that the origin of humans is in 

Asia not Africa         
   (2) 

3.3.3  (a) Nutcracker man, (Paranthropus boisei)  

Handy man,(Homo habilis)  

Laetoli footprints,  

Toumai.(Sahelanthropus tchadensis)   (any 2)             (2) 

(b) Mrs Ples  (Australopithecus africanus 

          Taung child, (Australopithecus africanus),   
           Karabo(Australopithecus sediba)  (any 2)             (2) 

3.3.4  Mutations in mitochondrial DNA (mtDNA)can be used to trace the 

female ancestral  

line as mitochriondrial DNA is only inherited from your mother; this has  

been traced to a female ancestor in Africa.     (3) 
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3.2.3 
 
3.2.4 

2 
 
rr 

 

Rr/ heterozygous 

 

RR/ homozygous dominant 
 
 
46/23 pairs  
Man 
One large chromosome /one big and one small chromosome/  
chromosomes of pair 23 are different 
A person with Down’s syndrome will have 3 copies of 
chromosome number 21 in each cell instead of 2. 
 

 

 

 

 

(3) 

 

(1) 

(4) 

 

(1) 

(1) 

 

(2) 

 

(2) 

(6) 



Mutations in the Y-chromosomecan be use to trace the partenal (male) 
ancestral line because only males inherit the Y-chromosome from their 
father and this can be traced to a male ancestor in Africa.  (3) 

3.3.5  A transitional form has characteristics of both the australopithecines and 
humans. 
   
  (3) 

3.3.6  Tool making 
          Rock painting    
   (2) 
    
   (22)  
3.4 
3.4.1..Colour of the beetle        (1) 
 
3.4.2  Natural selection/survival of the fittest     (1) 
 
3.4.3  There is variation in the colour of the beetles /black and white/light colour 

The white/light colour beetles have the desirable characteristic/are better 
adapted/ to camouflage/ better coloured for surviving.  
More of the white/light coloured beetles survive and reproduce white/light 
coloured offspring.  
More of the black beetles died/ were eaten by the predators. 
Over generations all beetles will be white/light coloured .            (6) 
                (8) 

 

        TOTAL QUESTION 3: 40 
        TOTAL SECTION B: 80 
  



SECTION C 
QUESTION 4 
 

4.1  Characteristics humans share with African apes 

 Upright posture 

 Large brains/skulls compared to their body mass 

 Long upper arms  

 Eyes in front/binocular vision/stereoscopic vision 

 Eyes with cones/colour vision 

 Two mammary glands only 

 Freely rotating arms 

 Elbow joints allowing rotation of forearm 

 Flat nails instead of claws/bare finger tips 

 Opposable thumbs which work in opposite direction to their fingers 

 Sexual dimorphism/distinct differences between male and female 

 Rotate hands at least 180º 

 Olfactory brain centers reduced/reduced sense of smell 

  Parts of the brain that process information  
 from the hands and eyes are enlarged   (max) 10 

 
 Characteristics that make humans different  from African apes 

 Brain case size and shape are different 

 Shape and slope of forehead 

 Brow ridge development 

 The facial angle 

 Size of canines 

 Position of foramen magnum 

 Degree of prognathism 

 Presence of a chin 

 Gap between incisors and canines           (max )   7 
Content (17) 

Synthesis (3) 
(20) 

 

ASSESSING THE PRESENTATION OF THE ESSAY 

Marks Description 

3 Well structured – demonstrates insight and understanding of question. 

2 Minor gaps or irrelevant information in the logic and flow of the answers. 

1 Attempted but with significant gaps and irrelevant information in the logic and 
flow of the answers. 

0 Not attempted/nothing written other than question number/no correct 
information. 

 TOTAL SECTION C:  20 
 GRAND TOTAL: 150 

 


