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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 the 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. Do ALL drawings in pencil and label them 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.

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 answer and write only the letter (A to D) next to the question

number (1.1.1 to 1.1.9) in the ANSWER BOOK, for example
1.1.10 D.

1.1.1  Which ONE of the following represents molecules that make up a
single nucleotide?

A Sugar, protein and phosphate

B Nitrogenous base, phospholipid and sugar
C Phosphate, sugar and a nitrogenous base
D Adenine, sugar and a nitrogenous base

1.1.2  Which of the following refers to the specific position of a gene on a

chromosome?
A Allele

B Locus

C  Genome
D Karyotype

1.1.3 In plants, tall is a dominant characteristic over short.

If two heterozygous tall plants are crossed, what is the chance of
them having an offspring that is short?

A 25%
B  50%
C 75%
D 100%

1.1.4 The table below shows the differences between DNA and RNA.

DNA RNA
(i) | Itis double-stranded It is single-stranded
(i) | It has uracil It has thymine
(ii) | It has deoxyribose sugar | It has ribose sugar

Which ONE of the following represents differences between the DNA
and RNA?

A (i) only

B (i) and (ii) only
C (i) and (iii) only
D (i), (i) and (iii)
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1.1.5

1.1.6

1.1.7

1.1.8

Copyright reserved

Which ONE of the following is most likely the chromosome
compliment of a normal person?

A 46 and XX
B 46 and XY
C 45 and XX
D 44 and XY

When a homozygous red bull is crossed with a white cow, the
offspring are all roan (red and white fur together. This type of
inheritance is known as ...

A co-dominance.

B incomplete dominance.
C Complete dominance.
D multiple alleles.

Steps in the process of cloning an organism are provided below.

(i) The embryo is implanted into the uterus of organism A

(i) An ovum is removed from organism A

(if)  The nucleus of a donor cell from organism B is inserted into
the ovum

(iv)  The cell is stimulated to divide

Which ONE of the following represents the correct order of steps?

A (i), (i), (i), (iv)
B (i), (iii), (ii), (iv)
C (i), (v), (i), (iii)
D (i), (iii), (iv), ()

Which ONE of the following is only expressed in the homozygous
state.

Gene

Dominant allele
Recessive allele
Genome

OO w>
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1.1.9 Which phase and type of cell division are illustrated in the following
diagram?

A Anaphase Il of meiosis
B Metaphase Il of meiosis
C Anaphase | of meiosis
D Anaphase of mitosis
(9x2)
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 the ANSWER

BOOK.

1.21 Tangled network of chromosomes located within the nucleus
1.2.2  The strand of DNA used to form another strand of DNA

1.2.3 The bonds formed between DNA nitrogenous bases

1.2.4 The splitting of the cytoplasm during cell division

1.2.5 Chromosome condition of a cell having two sets of chromosomes

1.2.6 The chromosomes that control all body characteristics except sex
characteristics

1.2.7 A segment of a chromosome that codes for a particular protein
1.2.8 More than two different alleles for the same gene

1.2.9 The use of biological process to manufacture products intended to
improve the quality of human life

1.2.10 The external appearance of an organism
(10x1)
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1.3 Indicate whether each of the descriptions in COLUMN | applies to A ONLY, B
ONLY, BOTH A AND B or NONE of the items in COLUMN |l. Write A only, B
only, both A and B, or none next to the question number (1.3.1 to 1.3.3) in

the ANSWER BOOK.
COLUMN | COLUMN I

1.3.1 Discovered the structure of | A: Crick

DNA B: Watson
1.3.2 An alternative form of a gene | A: Genome

found at the same locus B: Allele
1.3.3 Example of discontinuous | A: Blood groups

variation B: Height

(3x2)
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1.4 The diagram below represents DNA replication.

1.4.1 Name the phase in which the process shown in the diagram above
OCCuUrs. (1)

1.4.2 Identify:

(@) PartA (1)
(b) Molecule B (1)

1.4.3 What is the natural shape of the molecule mentioned in QUESTION
1.4.2 (b)? (1)

144 Name the protein that controls the process shown in the diagram
above. (1)
1.4.5 State the importance of the process shown in the diagram above. (1)
1.4.6 Name TWO locations of DNA molecule in a human cell. (2)
(8)
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1.5 The diagram below represents a cell before meiosis .

1.5.1

1.5.2

1.5.3

1.54

1.5.5
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Identify part:
@ A
(b) B
¢ ¢

Give the number of:

(@) Chromosomes that will be present at the end of meiosis | in
each cell.

(b) Chromatids that will be present at the beginning of metaphase |I
in each cell.

Part D in the diagram above is the centrosome.
State the role of part D during meiosis.

Name the process. in meiosis during which genetic material is
exchanged.
State the organ in females where meiosis occurs.

TOTAL SECTION A:
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SECTION B
QUESTION 2

2.1 The diagram below shows a stage in protein synthesis.

The table below shows the tRNA molecules that code for different amino

acids.
ACU AAU - AGU ;
Asparagine } Serine
ﬁgg Threonine AAC} AGC
ACG AAG:l' Lysine ﬁgg} Arginine
2.1.1 Identify:
(@) Bond A

(b) Molecule B

2.1.2 Write down the mRNA codon that codes for asparagine in the
diagram.

2.1.3 In codon 3, guanine was replaced by cytosine as a result of a
mutation.

Explain how this mutation will affect the protein that will be formed.

2.2 Describe the process of transcription.
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2.3 Study the diagram below which shows the DNA profile of blood sample found
in the crime scene, victim and suspect W, X Y and Z.

n wm
So
S8
D
<
S
3

2.3.1 Explain what could be the conclusion about the DNA profile of
suspects X and Z. (3)

2.3.2 Give ONE reason why DNA profiling is preferred in solving crimes. (1)
2.3.3 Name THREE benefits of DNA profiling other than for solving crimes. g;
24 Haemophilia is an inherited sex-linked disorder caused by a recessive allele h
on X chromosome. A man with haemophilia cannot pass it on to his son.
241  Explain why a man with haemophilia cannot pass it on to his son. (3)
2.4.2 A normal female and normal male are married.
Do a genetic cross to show how they would have a son that is

haemophiliac. (6)

(9)
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2.5 The light skin colour is controlled by a dominant allele D. Jack is homozygous
for the skin colour.

The diagram below shows the inheritance of the skin colour in a family.

O
Light

Sihle Thandi

]
- ‘ - Dark

Paul Jack Zethu . Dark

GIO‘I

Sindi Petro Jane Thoko Sipho

2.5.1 Define homozygous. (2)

252 Give the possible genotype of:
(a) Paul (1)

(b) Sindi (1)
253 Thandi is expecting her third child before the end of the year.

What is the percentage chance of her giving birth to an offspring

with a dark skin colour? (2)
254 Explain why the offspring will always be light if he/she inherits two
different alleles for the skin colour. (2)
255 Identify the child that is adopted by Jack and Zethu. (1)
256 Give a reason for your answer in QUESTION 2.5.5. (3)
o
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QUESTION 3

3.1 Read the passage below.

GENETICALLY MODIFIED CROPS

Genetically modified (GM) crops were planted on 175 million hectares in
2013. In 2014, about 181.5 million hectares of genetically modified crops
were planted in 28 countries. The GM crops planted were either herbicide
tolerant, insect resistant or drought tolerant.

The table below shows the percentage of vegetable yield in different GM

crops.
GENITICALLY MODIFIED | VEGETABLE YIELD (%)

CROPS
Maize 30

Canola 5
Cotton 14

Soybean 50
Other 1

3.1.1  Which TWO GM crops in the table are the least successful amongst

the 28 countries? (2)
3.1.2  Give ONE evidence from the passage suggesting that GM crops may ’
withstand climate change due to genetic modification. (1)
3.1.3  Calculate the difference increase of the GM crops 2013 to 2014. (2)
3.1.4  Explain TWO objections to genetically modified crops. (4)
3.1.5 Draw a bar graph to show the THREE highest percentage of
vegetable yield of genetically modified crops. (6)
(15)
Copyright reserved Please Turn Over
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3.2 In humans, blood groups are coded by more than two alleles.

Richard has blood type AB and his daughter Nomzamo has the genotype 15i.
Richard’s wife Nosipho has blood type A.

3.2.1  How many alleles code for the blood groups? (1)

3.2.2 State the:

(a) Phenotype of Nomzamo (1)
(b) Genotype of Nosipho (1)
(c) Possible genotypes of other Richard’s offspring (3)
(6)
3.3 In prickly pear fruit, the allele for long leaves (R) is dominant over the allele

for short leaves and the allele for thick cuticle (T) is dominant over the allele
for thin cuticle (t).

Plant 1 with heterozygous long leaves and thin cuticle was crossed with plant
2 with the genotype RrTt.

3.3.1 Name the type of crossing between plant 1 and 2. (1)
3.3.2 Write down all the possible gametes of plant 1. (2)
3.3.3 State Mendel’s law that ensures the presence of one allele for a
characteristic in the gamete. (1)
3.34 Write down the phenotype of plant 2. 1)
3.3.5 What is the expected phenotypic ratio of the offspring in a cross
between plant 1 and 2? (2)
(7N
3.4 Tabulate TWO differences between artificial selection and natural selection. (5)
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3.5 Read the extract below.

Certain vegetable crops are eaten by insects, reducing the yield of vegetables.
In order to control insects, farmers are forced to buy expensive insecticides. A
certain insecticide was developed in an attempt to control insects.

The insects with a higher resistance of insecticides survive and reproduce.

An investigation was carried out to determine the resistance of insects to
insecticides.

The investigation was carried as follows:

Vegetable crops were grown in ten separate plots of 100 m? greenhouse
structures.

Insects were introduced in all greenhouse structures.

A solution of insecticides was sprayed once a month in all greenhouse
structures.

Insecticides were used for three seasons after the insects have developed
resistance.

The insect population was estimated before the use of insecticides.

3.5.1 Identify the dependent variable in the investigation.

3.5.2  Explain what would be the expected results after the application of

insecticides in greenhouse structures

3.5.3 Give ONE reason why the vegetable crops were grown in

greenhouse structures.

3.5.4 Explain why the insect population was estimated before the use of

insecticides in controlling insects.

3.56.5 Give a reason for the use of insecticides for three seasons after

insects have developed resistance.

TOTAL SECTION B:
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SECTION C
QUESTION 4

Describe the formation of a new species due to geographical barrier. Also describe

how Darwin and Lamarck should have explained the evolution of thorns in honey
locust tree.

Content: 17)
Synthesis: (3)
(20)

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

TOTAL SECTION C: 20
GRAND TOTAL: 150
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