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     Tissues, cells & molecular studies and Life Systems
     September 2008

2.5 hours
150 marks

INSTRUCTIONS AND INFORMATION 

	Read the following instructions carefully before answering the questions: 



	1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10

11

12


	Answer ALL the questions. 

Write ALL the answers in the answer books provided. 

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

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

Write neatly and legibly. 

If answers are NOT presented according to the instructions of each question, candidates will lose marks. 

ALL drawings should be done in pencil and labeled in blue or black ink. 

Only draw diagrams or flow charts when requested to do so. 

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

The use of graph paper is NOT permitted. 

Non-programmable calculators, protractors and compasses may be used. 

This question paper must be handed in with your answer books.


            Answer questions 1 and 2 in book 1 and answer questions 3 and 4 in book 2.

SECTION A
QUESTION 1

1.1
Various possible options are provided as answers to the following questions. Choose the correct answer and write only the letter (A - D) next to the question number (1.1.1 - 1.1.7), for example 1.1.11 D. 
1.1.1
Siamese twins are an example of:


A
fraternal twins


B
non-identical twins


C
genetic co-dominance


D
identical twins
1.1.2
The hormone produced by the interstitial cells between the seminiferous tubules of the testes is:

A
testosterone

B
oestrogen


C
adrenalin


D
insulin

	1.1.3
1.1.4
	Which one of the following is the least effective method of contraception?

A       condom

B        rhythm method

C        vasectomy

D        the contraceptive Pill

The stage of meiosis which leads to genetic variation is:

A        Prophase 1

B        Telophase 1
C        Interphase
D        Prophase 2



	1.1.5
	The first of the accompanying diagrams shows a small part of the DNA molecule

where the four types of base molecules are represented by the letters A, T, C

and G.
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	1.1.6
	
	Which of the following supplies the information missing from Box X in the first diagram?
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Sally carries the gene pairs AA, Bb and Dd on different chromosome pairs. One of her egg cells could contain the following genes:

A
abd

B
ABDd

C
AbD

D
AA Bb Dd
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1.1.7
The graph below shows changes in the amount of DNA per cell in a series of cellular events in a mammal.

Which one of the following combinations correctly describes the events shown on the graph?

	
	I
	II
	III
	IV

	A
	DNA Replication
	Mitosis
	Meiosis
	Fertilisation

	B
	DNA Replication
	Meiosis 1
	Meiosis 2
	Fertilisation

	C
	Fertilisation
	Meiosis
	Mitosis
	DNA Replication

	D
	Mitosis
	Meiosis 1
	Meiosis 2
	DNA Replication
          (7x2=14)


1.2
Give the correct biological term for each of the following:
1.2.1
Two genes found in the same position in homologous chromosomes.
1.2.2
The fluid surrounding the developing foetus.

1.2.3
The monk who performed breeding experiments on pea plants.

1.2.4
The points where homologous chromosomes touch and exchange 


genetic information.

1.2.5 The part of the flower that develops into the fruit.

1.2.6 A genetic disorder characterised by crescent shaped red blood cells.

1.2.7  The region of the male reproductive system where sperm cells mature.

1.2.8 Relatively undifferentiated cells that divide as necessary to produce new different types of cells.
1.2.9  Horizontal underground stems that form shoots and roots.
          1.2.10  The collective name for the three bases found on t-RNA.
        (10) 
1.3
The diagram below shows the internal structure of a sperm cell as seen under the electron microscope.
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1.3.1
Provide labels for structures A, B, C and D.




(4)

1.3.2
Explain the function of label C in a sperm cell.

                             (2) 

1.3.3
Semen has a pH of 7,5. Sperm cells have high mortality rates in acidic conditions. How does the male body ensure that sperm cells are
not killed by acidic urine as they travel through the urethra?


(2)

1.3.4
A vital factor in the survival of the sperm is the temperature at which they
are stored in the scrotum. What temperature is most favourable for
sperm longevity and explain how this temperature is maintained in the scrotum.








         (3)









        [11]  
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1.4 
Refer to the diagram above and answer the questions that follow:
1.4.1
Name the two hormones shown at 5 and 6.




(2)

1.4.2
What process is happening at 2?





         (1)

1.4.3
Explain why the lining of the uterus (9) needs to be repaired and 


maintained.









(1)
1.4.4
Name the main hormone produced at 3 after day 14 and give its function.
(2)

1.4.5
Under what circumstances would hormone 5 not get produced in a

healthy young woman?







(1)

                                                                                                         [7]

1.5 Examine the pie graph below and answer the questions that follow from the

          graph and from your knowledge.
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1.5.1 Explain why babies are more likely to contract HIV during natural birth
than when inside the uterus.






(4)
1.5.2
The smallest slice on the pie chart is marked ‘other 4%’. Explain what this means and give an example.






(2)

1.5.3
If this graph shows causes of HIV infections in babies as a result of natural birth only, how do you think the pie graph would differ if it showed
caesarean births only? Justify your answer.




(2)













[8]

QUESTION 1: 50

SECTION B

QUESTION 2

2.1 Refer to the diagram below and answer the questions that follow:
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2.1.1 Draw a fully labelled diagram to show the structure of sex chromosomes
 in a human male.








(6)

2.1.2
Explain what trisomy is and name the genetic disorder shown by
the person with this karyotype.





         (2) 
                                                                                                         [8]
2.2. The pedigree for albinism is inherited as an autosomal recessive trait. The trait is not sex linked and is shown by both males and females. The affected female in the third generation has phenotypically normal parents. Refer to the diagrams below and answer the questions that follow from the diagram and from your knowledge.

Use the following symbols to understand the pedigree
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2.2.1
What change would occur in the genetic structure for albinism to arise?     (1)

2.2.2
List 2 characteristics shown in the phenotype of a person with albinism.     (2)        

2.2.3
Explain what is meant by autosomal recessive trait. 


 (2)
2.2.4
Distinguish between genotype and phenotype. 



          (3)
2.2.5
Explain how:
(i) All generation II offspring are carriers for the albino allele.
(ii) III-2 is an albino girl whose paternal grandmother and maternal grandfather are also albinos.
(iii) All her other relatives in Generation III show normal phenotypes.
(6)
 [14]
2.3
Two newborn babies were accidentally mixed up at the hospital. In an effort to determine the correct parents of each baby, the blood types of the babies and the parents were determined as follows:

Baby 1 – type O         Baby 2 – type A

Mr Smith – type AB    Mrs Smith – type B 




  Mr Jones – type B       Mrs Jones – type B   

2.3.1
Who are the parents of Baby 2? 







(2)

2.3.2
Provide evidence for your answer in 2.3.1 by showing your working in a Punnett square.









(6)














[8]

                                                                                  TOTAL QUESTION 2: 30
QUESTION 3: START A NEW BOOK FOR THIS QUESTION
3.1
 Provide labels for the diagram below.




          (6)
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3.2     Couples who cannot conceive naturally may be able to have fertility treatment
          involving in vitro fertilisation (IVF).

3.2.1   Outline the technique used in IVF.                                                        (4)
         The table below shows the success rate, in terms of live births, for IVF,
          using eggs from women of different ages.
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3.2.2
Suggest reasons for the trends shown in the table.



(2)
3.2.3
The cost of one IVF treatment is about R25000. In some countries, in-vitro
fertilisation is offered free of charge to couples who have not conceived

within two years of trying. With reference to the table above, put forward
an argument against the public funding of in-vitro fertilisation to all couples

who request it.








(2)

3.2.4
Name TWO other methods of assisting couples to overcome infertility.
(2)

 










        [10]
3.3
 Read the following passage:

The sequence of bases in a molecule of DNA codes for proteins. Different sequences of bases code for different proteins. Although the base sequence AGT codes for serine, other sequences may also code for this same amino acid. There are four sequences which code for the amino acid glycine; these are CCA, CCC, CCG and CCT. There are also four base sequences coding for the amino acid proline; namely GGA, GGC, GGG and GGT.

Pieces of DNA which have a sequence where the same base is repeated many times are called “slippery”. When “slippery” DNA is copied during replication, errors may occur in copying. Individual bases may be copied more than once. This may give rise to differences in the protein which is produced by the piece of DNA containing the errors.

Use information in the passage and your own knowledge to answer the following questions:                                                         

3.3.1
The base sequence AGT codes for serine. Give the mRNA codon transcribed 
from this base sequence.    





          (2)
3.3.2
State the amino acids encoded by the following portion of a DNA molecule



CCG  GGC  CCT






         (6)                                                                    

3.3.3
Explain how copying bases more than once may give rise to a difference in  the protein. 









(3)

3.3.4
Give three environmental factors that could result in the errors in copying
DNA  









          (3)
                           








        [14]
TOTAL QUESTION 3: 30

SECTION C:

QUESTION 4 
4.1     GERMINATION OF POLLEN GRAINS
An experiment was carried out to determine some of the conditions necessary for the germination of pollen grains of different Aloes. In some species of this plant, it is known that pollen grains will germinate in water. In others, it is known that a solution of glucose of very specific concentration is necessary to stimulate germination of pollen grains. Refer to the diagram below showing pollen grains at various stages of germination.
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Pollen grains from young Aloe flowers were put into solutions of different concentrations of glucose and kept at 25°C for several hours. The pollen grains were then examined microscopically and the percentage germination of the pollen grains was calculated. The results are shown in the table below.

The effect of glucose on pollen germination.

	Glucose concentration (grams/litre or g/l)
	Percentage germination (%)

	30
	71

	60
	72

	90
	67

	120
	21

	150
	4

	180
	1

	210
	0

	240
	0


4.1.1
Formulate a hypothesis for this experiment. 




(2)

4.1.2
 Which is the dependent variable in this experiment? 



(2)

4.1.3
 List two variables that were controlled in the experiment.


(2)
4.1.4
State and explain a possible reason for the higher percentage germination
of pollen grains in the 60g/l glucose solution compared with percentage germination of pollen grains in the 30g/l solution. 



(2)
4.1.5
Predict the probable result if the pollen grains had been placed in a
solution containing 160g/l of glucose in the water. 



(2)
4.1.6
Suggest a reason why this experiment carried out at 25° C.


(2)

4.1.7
What would the results of this experiment allow you to conclude about
the receptive stigmas of the Aloe flower? 




(2)
4.1.8
Explain the function of the pollen tube in the reproduction of flowers.
(3)










        [17]
4.2
Read the following text and answer the questions that follow from the text and from your knowledge.
The miracle of golden rice

Over half the world population depends on rice as their staple food. Polished white rice lacks beta-carotene which is needed by the body to make Vitamin A. As a result, 140 million children on high white rice diets are at risk of vitamin A deficiency. This deficiency results in 500 000 cases of blindness each year. In 1999, a Swiss geneticist and a German botanist succeeded in transferring genes from a daffodil and a bacterium into the DNA of white rice plants. The new rice plant now produced yellow rice kernels rich in beta-carotene. People eating this rice would be able to manufacture enough vitamin A in their bodies to stay healthy.

The daffodil had two of the “right genes” and they were inserted into the rice plant’s DNA. The third gene needed was carried by a harmless bacterium Erwinia uredovora  and all three genes were inserted into the white rice DNA by a soil bacterium Agrobacterium tumefaciens.
Refer to the diagram below which shows the process of transferring the genes to the white rice plant.
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Source: Life Sciences Explained: Frank Opie
4.2.1
Use the information in the diagram above to draw a flow diagram to show how genetic engineers use the soil bacterium, Agrobacterium tumefaciens to transfer genes (2) and (3) into rice plants in order to produce golden rice.






                      

                    (8)

4.2.2
There is much controversy over the use of genetic engineering to produce
genetically modified food, but the benefits may be enormous.
Several factors need to be considered to decide if the production of golden rice is a viable project on a global scale:

· In 1999, yellow rice seeds cost three times that of white rice seeds making it too expensive for rural farmers to buy.

·  New seed has to be purchased every year as this rice is an F1 hybrid and cannot reproduce.
· Yellow rice only grows under specific climatic conditions, while white rice grows under much wider climatic conditions.
The Tanzanian government decided to promote golden rice to rural farmers. Write an essay explaining FOUR strategies you, as a government official, would use to promote this project. A local organisation opposes this project. State FOUR arguments against the golden rice project.
     
        (15)
NOTE: NO marks will be awarded for answers in the form of diagrams.
TOTAL QUESTION 4: 40
TOTAL: 150
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