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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
1. Answer ALL the questions.

2. Write ALL the answers in your ANSWER BOOK.

3. Start the answers to each question at the top of a NEW page.

4. Number the answers correctly according to the numbering system used in this
question paper,

5. Present your answers according to the instructions of each question.
6. ALL drawings must be done in pencil and labelled in blue or black ink. ( )
7. Draw diagrams, tables or flow charts only when asked to do so.

8. The diagrams in this question paper are NOT necessarily drawn to scale.

9. Do NOT use graph paper.

10.  You may use a non-programmable calculator, protractor and a compass where
necessary.

11, Write neatly and legibly.
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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 complementary to the three coding bases on an
mMRNA molecule?

A Codon

B Anticodon
C Amino acid
D tRNA

1.1.2 Non-disjunction sometimes occurs during the formation of gametes in a human.
If an ovum with one extra chromosome is fertilized by a normal sperm cell, how
many chromosomes will be present in the zygote?

A 46
B 47
C 23 pairs
D 24 pairs

1.1.3 The diagram below shows four DNA profiles.
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Adapted from: htip://www.vce bioninja.com,
Which of the following conclusions can be made from the DNA profiles?

A Suspect 1 was at the crime scene but suspect 2 was not
B Suspect 2 was at the crime scene but suspect 1 was not
C Suspect 2 committed the crime
D Suspect 1 .committed the crime
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1.1.4 Which ONE of the following makes up a DNA nucleotide?

A
B
C
D

1.1.5 The only difference between the DNA of one member of a species and that of

Ribose sugar, protein and phosphate

Deoxyribose sugar, nitrogenous base and uracil
Phosphate, ribose sugar and nitrogenous base
Nitrogenous base, phosphate and deoxyribose sugar

another member of the same species is the ...

A
B
C
D

order in which the bases occur in their chromosomes

type of bonds present between the bases in their chromosomes
type of bases present in their chromosomes

the number of strands that occur in their chromosomes

1.1.6 A black rabbit is crossed with a white rabbit. All of the offspring are
piebald (having black and white patches). The genotypes of the parents
and the offspring are ...

Black Rabbit White Rabbit Piebald Offspring
A BB bb Bb
B WwW WW Ww
C BB WW BW
D BW BW BB

1.1.7 Which of the following correctly describes ONE difference between the
phase of meiosis shown in the diagram below and the same phase in

mitosis?
Meiosis Mitosis

A Centromeres attach to spindle | Centromeres do not attach to
fibres spindle fibres .

B Crossing over has not taken Crossing over takes place
place ,

C Centrioles are present Centrioles are not present

D Chromosomes are in Chromosomes do not form
homologous pairs homologous pairs

Copyright Reserved
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1.1.8 The diagram below shows four phases of the process of meiosis (A - D).

The correct sequence of the diagrams as they would occur during meiosis is ...

A D,C,A B
B ABCD
C D,B,AC
D B,ACD
1.1.9 Study the list below that provides information about genetically modified (GM)
foods:
(i) GM foods can be made more nutritious
(i) GM foods could cause allergic reactions

) (iiy  Biodiversity may be decreased
(iv) GM foods may have a longer shelf-life

Which ONE of the following are the advantages of GM foods?

A (i), (i), and (iiiy only

B (i) and (iv) only

C (i) and (iii) only

D (iii) and (iv) only

1.1.10 Which ONE of the following statements about artificial selection is correct?

A All organisms evolve as a result of artificial selection

B Humans choose the desired characteristic
C The selected characteristic is always of benefit to the
organism
D Artificial selection involves genetic modification (10 x 2) (20)
Copyright Reserved Please Turn Over
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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 1.2.9) in your
ANSWER BOOK.

1.2.1 More than two alternative forms of a gene controlling a single
characteristic

1.2.2 The bond formed between amino acids

1.2.3 The original strand of a nucleic acid during DNA replication

1.2.4 An organism with two different alleles for a particular characteristic

1.2.5 The organelle, In the cytoplasm, where protein synthesis occurs.

1.2.6 Chromosomes in the cell that are sex chromosomes

1.2.7 A genetic disorder that affects the ability of the blood to clot

1.2.8 The phase of the cell cycle when DNA replication takes place

1.2.9 The structures in an animal cell that form the spindle during cell division

(Ox1) (9)

1.3 Indicate whether each of the statements in COLUMN | 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 1.3.6)

in the ANSWER BOOK.
COLUMN | COLUMN I
1.3.1 The location of DNA in a cell A: | Ribosomes
B: | Nucleus

1.3.2

A genetic cross in which both
alleles are equally expressed in
the phenotype

A: | Co-dominance
B: | Complete dominance

Copyright Reserved
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1.4  The diagram below represents the process of speciation.

sed sea i
N\ nsjand 3

B -

/ |

f
original island island 1 island 2

1.4.1 State each of the following:

(a)  The geographic barrier. (1)
) (b)  TWO ways in which variation is introduced into Species A. (2)
1.4.2 How many new species evolved from species A? (1)

1.4.3 Which island (1, 2 or 3) experienced no change in the environmental
conditions? (1)

14.4 (a)  Which of the tortoises (X or Y) shown below would have evolved
on island 3 if there was no grass and the only source of food

was the leaves of bushes and shrubs?

Tortoise X Tortoise Y

(b)  List TWO visible structural features present in the tortoise
named in QUESTION 1.4.4(a) that make it well adapted to the
environment on island 3. (2)

1.4.5 If after thousands of years the sea levels dropped and the three islands
became one island again, how many species of tortoise will be present on
the new island? (1)

(9)
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1.5  The diagram below represents the karyotype of an organism before DNA

8
N&C

replication has taken place.

1.5.1

1.5.2
1.6.3
1.5.4
1.5.5

1.5.6
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[Adapted from : hitp://www.slideshare.net]

State ONE reason from the diagram that shows that this karyotype

was not taken from a human.

Provide a label for the part labelled B.

How many autosomes are present in this organism’s karyotype? (1)

State the sex/gender of this organism.

State the number of chromosomes that will be present in each of the

following cells:~
(a) abody cell
(b)  agamete

Name the parts that A is composed of after DNA replication has

taken place.

(8)
TOTAL QUESTION 1: [50]

TOTAL SECTION A: [50]
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QUESTION 2

2.1 The diagrams below show processes of DNA replication and transcription.

September 2016 Preparatory Examination

Diagram |

¢ T A 6T
FJXL‘\

T 1 11
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G AT € A
L1
Diagram Hl

2.1.1 State the molecules that are being made in diagram:

@ |
(b)

2.1.2 Give TWO reasons why the process occurring in diagram | is

biologically important.

diagram | and in diagram 1.

2.1.4 Use the table below to determine the amino acid that is coded for

when the base triplet at Y changes to CAC.

) 2.1.3 Tabulate two differences in structure between the molecules made in

tRNA ANTICODONS | AMINO ACIDS
UUA, UUG Leucine

CAG Alanine

GAC Aspartic acld
GUC Glutamine
CCU, CCA Proline

GUG Valine

(1)
(1)

(5)

(2)

2.1.5 Describe the role played by the molecule being produced in diagram Il

in protein synthesis.

Copyright Reserved
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2.2  The diagram below shows the part of a process occurring in meiosis.
A, B, a and b represent alleles for different characteristics as indicated in the key below.

. ™y
Al A apyd a
m—- "~ "~
B U b E B ; b
Key:
- Black fur - Long legs
"1~ Brown fur HEEY - Short legs
2.2.1 State the dominant characteristics in the diagram. (2)
2,2.2. Describe the process that is occurring in the diagram. (3)
2.2.3 Name the phase during meiosis when this process ocours. (1)
2.24 State TWO ways in which melosis is significant. (2)

(8)
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2.3 The diagram below represents the inheritance of colour blindness in a family.

Bill

B0

Key:
Male Female
Bonnie Normal colour|
vision

. . Colour blind

Tom

Barbara

S Rd b b

Doug Ann

Charlene

Frank Mary

e |

Linda Donna

2.3.1 Give evidence from the pedigree diagram that suggests that colour
blindness is a sex-linked genetic disorder. (1)

2.3.2 What is the percentage chance that Mary and Frank’s next daughter
will be colour blind if Mary is a carrier of the mutation? (2)

2.3.3 Explain how Tom and Barbara have a son who is colour blind even
though neither of them suffers from the condition. (3)

Copyright Reserved
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A group of learners conducted an investigation to determine which blood type
is most common in humans. They recorded the blood types of the 20 learners

in their class. The results are represented in the pie chart below.

I

BRI e N

TR

Pie chart showing the perentage of different blood
types in a sample group of people

2.4.1 State TWO planning steps that should be considered before carrying out

2.4.2

24.3

this investigation.

(@)

According to Statistics South Africa, the total population in South Africa is
estimated to be 54,96 million in 2016, Use the learers results to determine
how many of the South African population are likely to have blood group B. (2)

The frequency of each blood group worldwide is shown in the table below.

Blood Type Worldwide
Frequency (%)
0 45
A 40
B 11
AB 4

[Adapted from: www.inspired-self-help-shortcuts.com]

The learners expected their results to correspond with the results in the

table above but they do not. Explain why the results of the learner’s

investigation are not very reliable.

Use a genetic diagram to illustrate how a father with blood group A

and a mother with blood group B could have four children, each with a
different blood group.

Copyright Reserved
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3.1

Biotechnology is used to genetically modify plants. Genes from a bacterium called
Bacillus thuringiensis could be inserted into a plant's genome. Crop plants which
have been genetically modified in this way are called Bt crops. The introduction
of these genes into crop plants allows them to produce proteins that kill insects

that feed on the crops.

Bt crops were first introduced in 1996 and by 2011 almost 70 million hectares of land
was being planted with Bt crops. The graph below shows the effect of the increased
use of Bt crops on the number of insect species that are resistant to the proteins

produced by the crops.

Number of pest species resistant to Bt crops from 1996 to 2011
@ 8
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Year
{Adapté‘;ﬂ f%om: www.nature.com}
3.1.1 How many species of insects were resistant to Bt crops in ...
(a) 19997 (1)
(b) 20117 (1)
3.1.2 How long did it take, after the introduction of Bt crops, for resistant
insect species to first appear? SHOW ALL CALCULATIONS (2)
3.1.3 Using your knowledge of natural selection, describe how an insect species
is able to develop resistance to the Bt crops. (6)
(10)
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3.2  The phylogenetic tree below shows the evolution of three different species
(A, B and C) of fruit fly.

¥

Feaiie:
Speciation "1
events E
[Adapted from: http://evolution,berkeley.edu]

l

1

3.2.1 Which letter represents the common ancestor of the three species of ( -

fruit fly? (1)

3.2.2 Which TWO species of fruit fly shown in the phylogenetic are most
closely related? (1)

3.2.3 Name TWO reproductive isolating mechanisms that could have
caused the speciation events. (2)

3.2.4 Describe how the evolution of these flies could be explained using
punctuated equilibrium. (4)

(8)
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3.3  The diagrams below show the skeletons of TWO hominids without their skulls.

Homindg | Hominid 1

3.3.1 Which hominid, I or i ...
(@)  belongs to the genus Homo? (1)

(b)  has more characteristics in common with an African ape? (1)

3.3.2 List TWO characteristics, of the upper limbs, shared by the two
hominids. A (2)

3.3.3 (a)  Which hominid, I or I, is bipedal? (1)

(b)  Explain THREE advantages of bipedalism to the hominid in
QUESTION 3.3.3(a). (6)

Copyright Reserved Please Turn Over
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3.3.4 The diagram below represents the pelvis associated with hominids 1
and ll. (The diagrams are not drawn to scale)

[hitps:/jkendrickensis.wordpress.com]

(a)  Which pelvis, 1 or 2, belongs to hominid ? (1)

(b)  List TWO characteristics of the pelvis that supports your
answer in QUESTION 3.3.5(a). (2)

(c)  Describe the shape of the spine that is associated with
pelvis 1. (1)
(15)

3.4 In humans, a person’s thumb may be straight or curved (called a hitchhikers
thumb) and they may have dimples or not have dimples on their cheeks.

A man who is homozygous for straight thumbs and dimples has five children
with his wife who is homozygous for curved thumbs and no dimples. All of
the children have the same phenotype as their father.

Use the letters T and t for the shape of the thumb and D and d for the
presence/absence of dimples.

3.4.1 Give the genotypes of the ...

(a) father. (1)
(b)  children. (1)
3.4.3 One of the children marries a person with the same genotype as them

and their first child has curved thumbs and no dimples. Explain how
this is possible. (3)

3.4.4 Explain why males and females have an equal chance of inheriting curved
thumbs from their parents. (2)

(7)
TOTAL QUESTION 3;  [40]
TOTAL SECTIONB:  [80]
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SECTION C

QUESTION 4

4, Describe the ‘Out of Africa’ hypothesis and how it is supported by comparing
evolutionary trends visible in the fossil skulls of, Ardipithecus, Australopithecus
and Homo species as well as how studies of mitochondrial DNA supports this
hypothesis.

Content: (17)
Synthesis:  (3)

(20)

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

TOTAL SECTION C: [20]

GRAND TOTAL: 150

e
Qe
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