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Give TWO reasons why DNA replication is important in cells.

During what phase of the cell cycle does DNA replication take
place?

Identify the nitrogenous base, labelled W, in the diagram.

Describe the type of error at V on the diagram.
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This question paper consists of 16 pages.
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. All drawings should be done in pencil and labelled in blue or black ink.
7. Draw diagrams, flow charts or tables 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.
SECTION A
QUESTION 1

1.1 
Various options are given 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 1.1.8) in the ANSWER BOOK, for example 1.1.9 D.

1.1.1 The following diagram shows the structure of a certain nucleic acid:
[image: image16.png]





The parts marked W, X and Y respectively are:



A
Adenine, ribose sugar and phosphate


B
Water, deoxyribose sugar and phosphate 
C
Thymine, deoxyribose and phosphate
D
Uracil, deoxyribose and phosphate 
1.1.2 Which statement about the process shown in Question 1.1.1
above is INCORRECT?
A
It doubles the number of chromosomes in a cell


B
It takes place during mitosis
C
It makes growth possible in organisms
D
There is a mutation at point V on the diagram
1.1.3 The diagram below shows a process which occurs during Prophase 1 of meiosis.
[image: image2.png]






Which one of the following statements is CORRECT?




A
Part A is the cell membrane and B is the chiasma
B
This process causes genetic variation in somatic cells
C
This process is called crossing over and A is the nuclear

membrane
D
This process is called crossing over and shows two 


daughter chromosomes

Questions 1.1.4 and 1.1.5 refers to the diagram below.
1.1.4 Part/s that contain haploid cells is/are …


[image: image3.emf]



A
Parts A and B 


B
Parts C and D 
C
Only part E 
D
Parts D and E

1.1.5
The part/s that produces an alkaline fluid that makes sperm more active by neutralising acidic vaginal secretions.



A
Part A
B
Part B
C
Part A and B
D
Cowper’s gland

1.1.6 The diagram below represents the human brain. What is the function 
of the part labelled as A?





A
Receives impulses from receptor cells in the heart muscles 
B
Maintains balance and equilibrium
C
Connects left and right hemispheres in the brain
D
Connects the sensory neuron to the motor neuron
1.1.7 Which one of the following diagrams illustrates astigmatism?
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1.1.8 Which of the following correctly represents the levels involved
in the secretion and action of ADH (antidiuretic hormone)?

	
	WATER LEVEL IN BLOOD RELATIVE TO NORMAL
	AMOUNT OF ADH PRODUCED RELATIVE TO NORMAL
	AMOUNT OF WATER REABSORBED BY KIDNEYS

	A
	Increase
	Increase
	Decrease

	B
	Increase
	Decrease
	Increase

	C
	Decrease
	Increase
	Increase

	D
	Decrease
	Decrease
	Decrease












     
(8 x 2)      (16)
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 BOOKLET.

1.2.1
The chemical bond found between nitrogenous bases in DNA.
1.2.2
The process whereby the DNA code is copied to form a messenger

RNA molecule.
1.2.3
The hormone produced by the corpus luteum. 
1.2.4
The place in the female’s body where fertilisation takes place.
1.2.5
The tube that becomes swollen and clogged during an ear infection.
1.2.6
After random arrangement of chromosomes during meiosis, alleles
are separated so that each gamete only has one allele of a trait.
1.2.7
Receptors at the base of the semi-circular canals in the ear.
 
1.2.8
Part of the autonomic nervous system that unwillingly controls the

human body during an emergency.




(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 to 1.3.5)
in the ANSWER BOOK, for example 1.3.6 B only 

	COLUMN I
	COLUMN II

	1.3.1  Chromosomes arrange along the
          equator of the cell during meiosis
	  A  Metaphase I
  B  Metaphase II

	1.3.2  Genetic modification
	  A Harvesting stem cells
  B Cloning

	1.3.3  Part of the sperm cell

	  A  Ribosome
  B  Acrosome

	1.3.4  Iodine is needed in the production of

          this substance
	  A  Thyroxin

  B  Thyroid stimulating hormone

	1.3.5  Down’s syndrome is caused by this
          mutation
	  A  Gene mutation
  B  Chromosomal mutation












        (5 x 2) (10)
1.4
The following diagram represents a t-RNA molecule which is involved in protein synthesis. Answer the questions that follow;


1.4.1
Name the part that is labelled with an X.




(1)

1.4.2
Describe the role of a t-RNA molecule during the translation
process. 








(7)

1.4.3
The sequence of nitrogenous bases on the X part of the t-RNA 



molecule in the diagram is GUA.  Use the following table to find the

specific amino acid connecting at Y.
	Base triplet in DNA template
	Amino acid

	CAT 
	Valine 

	GAA 
	Leucine 

	TTT
	Lysine

	GGG
	Proline

	CGA
	Alanine

	ACC
	Tryptophan

	AAA
	Phenylalanine

	CCT
	Glycine

	GTA
	Histidine














(2)












(9)
1.5
During a paternity case, DNA profiles of the mother, child and two possible 


fathers are compared. Answer the questions that follow. 



Mother
Child
         Male 1
        Male 2

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



1.5.1
What do these lines on the DNA profiles represent? 


(1)

1.5.2
Who is the biological father of the child?




(1)


1.5.3 
The mother knows who the biological father of the child is, explain
why she wants to do a DNA profile analysis of the father?

(3)


1.5.4
The last line of the child’s profile corresponds with the profiles
of both possible fathers. Which part of the males’ karyotype might

be represented by these lines?





(1)












(6)
        TOTAL SECTION A: 50
SECTION B
QUESTION 2

2.1
The diagram below represents a cell during meiosis. Study it carefully and answer the questions that follow:
[image: image8.png]Cellduring a phase of meiosis





	2.1.1

2.1.2

2.1.3

2.1.4
2.1.5

	Which phase of meiosis is illustrated above?

Give TWO reasons for your answer to question 2.1.1

Identify parts labelled:

(a) A
(b) B
(c) C
(d) D
Parts labelled D are involved in an abnormal process which might lead to a mutation in the offspring. Name this process.

What will the chromosome number of the four gametes formed at the end of Meiosis II be? 
	  (1)

  (2)

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

  (3)

(11) 


2.2
The following graph shows the changes in the concentration of hormones of 


two females (A and B) during the menstrual cycle. Answer the questions that 


follow. 
[image: image9.png]QUESTIONS 1.1.9 AND 1110 REFER TO THE GRAPH BELOW.
THE GRAPH SHOWS THE CHANGES IN THE CONCENTRATION OF
FEMALE HORMONES (LH AND FSH) IN TWO FEMALES DURING THE
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2.2.1
Which gland in the female body secretes the two hormones
LH and FSH?







(1)

2.2.2
Name the process taking place on day 13 according to this graph?
(1)

2.2.3
Explain why female B will not become pregnant during  this cycle.
(5) 













(7)
2.3
The following diagram shows twin foetuses inside the uterus of a pregnant female. Study the diagram and answer the questions that follow

[image: image10.jpg]




2.3.1
What structure in birds and reptiles would be the equivalent 
to the structure shown above?





(1)
2.3.2
Label the parts that are marked with:
(a)  A









(1)

(b)  B









(1)

(c)  C









(1)


2.3.3
Tabulate TWO differences between the blood that moves from the

mother to region D and the blood that goes from region D to the
mother.








(5)


2.3.4
Explain how it came about that the two babies in the diagram

above feed from one placenta only.




(2)












         (11)
2.4
Describe how random arrangement of chromosomes contributes

to genetic variation in gametes.






(4)
2.5
Marcus accidentally stepped with his bare foot on a piece of broken glass. 

Describe the reflex action that took place from the moment Marcus stepped
on the piece of broken glass until he lifted his foot.



(7)
         [40]
QUESTION 3
3.1
Sello crosses two pure breeding garden pea plants in a field laboratory. One

plant has yellow peas and the other plant has green peas. He knows that 

the gene for green peas (G) is dominant over the gene for yellow (g) peas.

All the offspring in the F1 generation have green peas.

In the following season he crosses two of the F1 plants and harvest 72 peas.
3.1.1
Show the phenotypical ratio of the offspring in the F2 generation 
using a complete genetic diagram.




(7)

3.1.2
How many of the 72 pea plants will be green? Show all your 

calculations.








(3)











         (10)
3.2
Maria’s teacher took her class to the station where the Phelophepa train

stopped, free eye tests were done by professional clinic staff and Maria was

told that she is colour blind.
She did research and discovered that her family all have normal vision and that X-linked red-color blindness is a recessive trait (r).
Maria stays with her family but has never met her father.

Study the pedigree diagram of her family and answer the questions that follow.




3.2.1
Write down the genotype of:

(a) Maria








(1)

(b) Maria’s brother







(1)

(c) Maria’s mother







(2)

(d) Maria’s grandfather






(2)

3.2.2
If her family all have normal vision … 
(a) from who did Maria inherit her colour blindness?

(1)

(b) Write down this person’s genotype.



(1)


3.2.3
Which part of Maria’s eye has been affected by the mutation that 
caused colour blindness?






(1)
(9)
3.3
Fur colour in mice is controlled by two alleles, grey (G) and black (g).

Tail length is controlled by two alleles, long (T) and short (t).


The Punnett square below shows a part of the cross between two mice.


Genotype marked with an X, has been left out.



	Gametes
	GT
	Gt
	gT
	gt

	Gt
	GGTt
	GGtt
	GgTt
	Ggtt

	Gt
	GGTt
	GGtt
	GgTt
	Ggtt

	Gt
	GGTt
	GGtt
	X
	Ggtt

	Gt
	GGTt
	GGtt
	GgTt
	Ggtt


3.3.1
Give the:

(a) Genotype of parent 1






(2)
(b) Phenotype of offspring X





(2)

3.3.2
State the genotype of TWO gametes from the table above that will


result in offspring that are heterozygous for both traits, if fertilization

occurs.








(2)












(6)
3.4
Human blood groups are controlled by multiple alleles.


3.4.1
How many alleles control blood groups?




(1)


3.4.2
Which TWO alleles are codominant in the inheritance of



blood groups?







(2)













(3)

3.5
Achondroplasia (dwarfism) is caused when too little or no growth hormone

is secreted by the pituitary gland / hypophysis. 

The following picture shows a girl with dwarfism, answer the questions that 
follow.






A girl with dwarfism
An investigation was carried out to determine the effect of growth hormone on
children with dwarfism. The following procedure was followed:

· 740 children with dwarfism were used in the investigation.

· Their initial heights were measured.

· They were divided into two groups (A and B).

· Group A was given a growth hormone injection every day for 2 years.

· Group B did not receive the treatment.

· The height of each child in each group was then measured
3.5.1
Formulate a possible hypothesis for this investigation.


(2)
3.5.2
Name the dependent variable in this investigation.


(1)
3.5.3
Name ONE variable that should have been kept constant during
this investigation.







(1)

3.5.4
Why was Group B included in this investigation?


(1)












(5)
3.6
Adrenalin is administered intravenously to stabilize a trauma patient. The graph shows the changes in pulse rate after adrenalin is injected.
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3.6.1 
What is the pulse rate of the patient two minutes after adrenalin is

 injected?








(2)


3.6.2
Where are the adrenal glands situated in the human body?

(1)


3.6.3
Explain TWO functions of adrenalin, other than heartbeat, that will



immediately improve the condition of the trauma patient.

(4)













(7)














         [40]








       TOTAL SECTION B:  80
SECTION C

QUESTION 4
Two learners walk home after school and hear strange noises in the veld. They go nearer to investigate where the sounds come from and discover a female dog with new born puppies.

Describe how the learners’ ears can hear the sounds and how their eyes can focus on the puppies that are closer than 6 meters. Describe the altricial characteristics that they observe in the puppies.














  Content :   (17)












       Synthesis:     (3)
NOTE: 
NO marks will be allocated for answers in the form of flow charts,



diagrams or tables.
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