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INSTRUCTIONS AND INFORMATION

NSC

Read the following instructions carefully before answering the questions.

1.

2.

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 numbeting 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, flow charts or tables only when asked to do so.

The diagrams in this question paper are NOT necessarily drawn to scale.
Do NOT use graph paper.

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

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 ONE of the following is a building block of nucleic acids?

A Glucose

B Fatty acids
C Nucleotides
D Glycerol

{ ' 1.12 RNA differs from DNA in that it ...

A has uracil and is single stranded.

B is helical in shape.

C has thymine and a phosphate group
D has cytosine and is double stranded.

1.1.3 A fragment of DNA was found to have 120 guanine bases and 80
thymine bases. What is the percentage of adenine molecules in this

DNA fragment?
A B80%
B 40%
C 59%
D 20%

(1 1.1.4 Which combination of reproductive strategies is characteristic of most

- mammals?

A External fertilization and vivipary
B External fertilization and ovipary
C Internal fertilization and vivipary
D Internal fertilization and ovovivipary
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1.1.6 The DNA profiles shown below is taken from a crime scene

investigation.
| Sample 1| Sample 2
N oy _ from from
Victim Suspect X | Suspect Y crime crime
| scene scene
S
<
T I
a—_— A
R T—

What conclusion can be drawn from the DNA analysis?

A Only suspect X was involved

B Only suspect Y was involved

C Both suspects X and Y were involved

D Neither suspect X nor Y were involved
1.1.6 A white chicken was crossed with a brown chicken. Each offspring’s
coat is brown with white patches. This is an example of ...

A complete dominance.

B co-dominance.

C recessive alleles.

D incomplete dominance.
1.1.7 A structure that carries impulses from a receptor to the central nervous
system is a/an ...

A motor neuron.
B interneuron,
C ganglion.

D

sensory neuron.
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1.1.8 Random arrangement of chromosomes and random fertilization both ...

A ensure that offspring are genetically identical to each other.

B occur during asexual reproduction.
C occur during meiosis.
D introduce genetic variation.

1.1.9 The microscopic gap between the branches of one neuron and
those of the next neuron is called a ...

A ganglion.
B synapse.
C neuro-transmitter.
D receptor.

1.1.10 A possible effect of damage to the cerebellum is ...

difficulty in maintaining balance.

lack of sensation in the fingers and toes.
Jinability to move the legs.

loss of hearing.

oo w>r

(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 1.2.8) in your
ANSWER BOOK.
1.2.1 The weak bonds that join nitrogenous bases together

1.2.2 A corresponding strand that is made on the template

1.2.3 The point at which crossing over of chromosomes takes place during
{ meiosis

1.2.4 The chromosome condition in gametes characterized by the presence
of a single set of chromosomes

1.2.5 Outermost hard covering of an amniotic egg
1.2.6 The structure in a neuron that carries impulses away from a cell body
1.2.7 A structure in the reflex arc which produces a reaction to a stimulus

1.2.8 Vision that allows the visual field of both eyes in the human to
overlap, allowing them to focus on the same object (8)
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1.3

1.4

Indicate whether each of the statements in COLUMN 1 applies to A ONLY,
B ONLY, BOTH A and B or NONE of the items in COLUMN Il. Write A only,
B only, both A and B or none next to the question number (1.3.1 to 1.3.6)

6
NSC
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in the ANSWER BOOK.
COLUMN I | COLUMN 1I
1.3.1 Decreases the heart rate A Sympathetic system
, } B: Parasympathetic system
1.3.2 Condition where the cornea is | A:  Cataracts
affected B: Astigmatism
1.8.3 Circular muscles of the iris|A:  Bright light vision
contract and radial muscles | B: Dim light vision
relax
1.3.4 8mall tube inserted into the | A; Cochlear implant
middle ear to drain excess fluid | B:  Grommet
1.3.5 Inherited sex-linked genetic | A: Multiple sclerosis
disease B:.  Alzheimer's
1.3.6 Baby zebras walk 30 minutes | A:  Precocial
after birth B: _ Altricial

(6 x2)

In mice, the ability to run normally is a dominant trait. Mice with this trait
are called running mice (R). The recessive trait causes mice to run in
circles only. Mice with this trait are called waltzing mice (r).

Fur colour is also inherited in mice, with black fur (B) being dominant over
brown fur (b).

A male mouse, homozygous for both running and black fur is mated with
a female, heterozygous for running with brown fur.

1.4.1 S8tate why this is an example of a dihybrfd Cross.

1.4.2 State the genotypes of both parents.

1.4.3 Wirite down the genotype of the gametes that can be produced by
the female mouse.

1.4.4 What percentage of the offspring from these parents will be
heterozygous for both characteristics?

1.4.5

Give the phenotypes of the offspring.

1.4.6° Two of the offspring that are heterozygous for both characteristics
are interbred. Give the phenotypic ratio of their offspring.

Copyright reserved

(12)

(1)
(2)

(2)

(1)
()
(2)
(10)

TOTAL SECTION A: [50]
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SECTION B
QUESTION 2
2.1
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base triplets during protein synthesis.
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Use the table below that shows the amino acids coded for by various tRNA

Base triplets on tRNA | Amino acid coded for
AUU Tyrosine
GGU Glycine
Uuu Phenylalanine
CCG Proline
UCC Arginine
GUU Glutamate
AGC Serine
CGG Alanine
i ) 2.1.1 Provide the term for ‘base triplets’ on tRNA. M
2.1.2 Name the stage of protein synthesis that requires tRNA. (1
2.1.3 Describe the stage of protein synthesis named in QUESTION 2.1.2. 4)
2.1.4 Cystic fibrosis is a genetic disorder caused by a mutation in a gene
where triplet 507 is removed.
The normal sequence and the mutated part of the gene is shown below.
Triplet No. [ 502 [ 603 [ 504 [505 | 508 507 [508 [509 510 |511
Normal GIT [TITT |CGG | GTT |CGG |AGC |[TTT GGT | GTT | TCC
Mutated | GIT | TIT |CGG |GTT [CGG_ [TIT |GGT | GTT | TCC
(@)  How do we know that the base triplets represented are those
of DNA? (1)
() (b) Define a mutation. (2)
(c)  How many nitrogen bases are present in the portion of the
mutated gene that is provided in the table? (1)
(d)  How many different types of amino acids are coded for in the
portion of the normal gene that is provided in the table? (1)
(e)  Write down the mRNA triplets that correspond with the triplets
numbered 502 and 5086. (2)
(f) Describe the effect that the mutation has on the formation of
the protein, (3)
(16)
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2,2 The following karyotype diagram is that of a child with Patau’s syndrome and is

referred to as a ‘killer karyotype'. Some of Patau’s syndrome symptoms include
slow breathing, heart defects and kidney malformations.
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2.2.1 Name the error in meiosis that results in the abnormality occurring

at chromosome number 13. (1

2.2.2 Describe how the process named in QUESTION 2.2.1 would have
led to Patauw’s syndrome. (3)

2.2.3 Explain why Patau’s syndrome karyotype is referred to as a ‘killer
karyotype.’ (2)
(6)

2.3  In humans, brown tooth enamel is inherited as a sex-linked recessive
characteristic. A man who carries the recessive allele will have brown tooth
enamel. A female will only display the characteristic if she has two recessive
alleles,

A man with brown tooth enamel marries a woman with normal tooth
enamel whose father had brown tooth enamel.

Use XB for normal teeth and X® for brown tooth ename!.

2.3.1 Explain why a female will not display the characteristic of brown
tooth enamel if she is heterozygous for tooth enamel colour. (2)

2.3.2 Using the information provided, explain why the woman with

normal tooth enamel has to be heterozygous for tooth enamel
colour. v 3)
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2.3.3 Represent a genetic cross to show the possible genotypes and

phenotypes of their children. (6)
2.3.4 What is the percentage chance of their sons having brown tooth
enamel. (1)
(12)

2.4 Agene causes the last joint of the little finger to bend inwards towards the
ring finger. The family tree shown below shows the inheritance of a bent
finger over four generations.

B0
O—L o B

100 mie
e |

KEY:
Male with straight little finger O Female with straight little finger
.Male with bent little finger ‘ Female with bent little finger
2.4.1 Give the phenotypes of the children of parents C and D. (3)
)
2.4.2 Which type of finger is controlied by the dominant allele? (1)
2.4.3 Explain your answer to QUESTION 2.4.2 based on evidence from
the above pedigree diagram. (2)
(6)
[40]
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QUESTION 3

3.1 The following diagram represents the menstrual cycle in a female.

Day 1
¥

f A
Day 16 Day 14
LETTER REPRESENTATION
A Process in uterus
B Primary follicle
C Process in ovary
XY Hormones released by ovary.

The thickness of the shapes which represent these hormones
shows their levels during the menstrual cycle.

A thicker shape represents a higher level of hormone and vice
versa.,

3.1.1 Name each of the following processes in the above diagram.

(@ A (1)
(b) ©C (N
3.1.2 Describe the changes that occur in structure B from day 1 to

day 16 in the menstrual cycle above. (3)

3.1.3 (a) Describe how the level of hormone Y would be different from
that shown in the diagram if fertilisation were to take place. (1)

(b) Explam how the change in the level of hormone Y mentuoned
in QUESTION 3.1.3 (a) is brought about. (2)
(8)
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3.2  The following table represents the results obtained in an investigation on the
frequency of the different blood groups in a population.

TYPE OF BLOOD GROUP | FREQUENCY IN A POPULATION (%)
A 42
B , 10
AB 4
0 44

3.2.1 How many alleles are there for the gene for blood group?

3.2.2 According to the table, which is the LEAST frequently occurring
blood group?

3.2.3 Draw a bar graph to represent the results of the investigation.

3.2.4 Give the genotypes of a set of parents who may have children with
four different blood groups.

3.3  The following diagrams represent parts of the human nervous system.

(1)

(1)

(2)
(10)

Structure of a part of the human ear and a part
of the human central nervous system

3.3.1 ldentify parts A and F.
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3.3.2 Complete the table provided below by identifying the receptor and
the stimulus that each receptor responds to in each case, Write
only the letters (i) to (iv) and next to each letter write down your answer.

Structure | Receptor | Stimulus that receptor
} responds to
B (i) (i)
C (iii) (iv)
4)
3.3.3 Only after the sensitive coverings of the brain were injected to make
them insensitive, part E of a normal person was pierced with a sharp
object, but the person did NOT experience any pain.
(@)  Provide a possible explanation for the person not experiencing
a pain sensation. (3) ( )
(b)  Explain ONE possible disadvantage if a body part is pierced
with a sharp object, but the person does not experience any
pain. | ()
3.3.4 Explain why damage to part H may lead to immediate death. 2)
(13)
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3.4  Theresa did an investigation to determine the effect of distance on the
curvature (thickness) of the lens of the human eye.

She sat in a well-lit large gymnasium.

She covered one eye with an eye patch.

A car was parked in front of her at a distance of 6m.

Her uncovered eye was allowed to adjust for 10 seconds

She focused on the car until a clear image was formed and at the same
time, the curvature of her lens was measured with an optical instrument.
o The curvature of the lens was measured every 0,5m as the car drove
away from her.

¢ & & 3 @

The results of the investigation are recorded in the graph below:

. Graph showing the changes in the curvature of
4.5 , ‘
= the lens as a car goes further away
»
E 4
E
2
o 35
o
=
T 3
2
] . . +
S 25
5
Q
2 " L § ) L L) L] d
6 6,5 7 8 85 9 89,5 10
- ~ Distance of car from the eye (m)

 3.4.1 Inthis investigation:

(a)  Name the independent variable (1)
(b)  Name the dependent variable (1)
3.4.2 Provide an explanation as to why certain factors in this investigation
must be kept constant. (3)
3.4.3 Describe the relationship between the distance of the car from the
eye and the curvature of the lens of the eye. 4)
(9)
[40]

TOTAL SECTION B: [80]
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SECTION C
QUESTION 4
Describe how a human foetus is protected and maintained during the gestation period.

Content: (17)
Synthesis; (3)

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

TOTAL SECTION C: (20)
TOTAL MARKS: [150]
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