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TIME:  2½ hours 

This memorandum consists of 8 pages.

SECTION A 

Question 1

1.1

1.1.1 D((
1.1.2 C((
1.1.3 B((
1.1.4 C((
1.1.5 A((
1.1.6 B((
1.1.7 A((










                (7 x 2)    (14)

1.2

1.2.1 
Dominant (
1.2.2 
Polygenic inheritance(
1.2.3 
Karyotype(
1.2.4 
Albinism(
1.2.5 
Daughter cells ( 








          (5)
1.3

1.3.1 
A only((
1.3.2
B only((
1.3.3   A only((
1.3.4 
B only((
1.3.5   B only((
1.3.6   Both A and B((










(6 x 2)

        (12)

1.4

1.4.1
(a)
Normal haemoglobin - GAA(

(b)
Mutant haemoglobin - GUA(






(2)
1.4.2 
  -  Anaemia(
  -  Lethargy(
-  Lack energy(
-  Poor growth and development(                                                               (3)
            (Mark first THREE only)

1.4.4   Oxygen/(O2)(
 (1)

1.4.5
25(%(
 








(2)
            

(8)
1.5

1.5.1   Type O(









(1)

1.5.2
It has insufficient donors(/used most by patients, etc.



(1)

(or any other acceptable answer)
1.5.3
There are high numbers of people( with blood-borne diseases(/
HIV/AIDS/hepatitis 

OR

Certain beliefs( may make people hesitant to donate( blood

(2)

1.5.4
(a)  P1
phenotype    

 James  x Sarah(


genotype    

     IA IB  x   IA i(


      Meiosis


      G                     

 IA,  IB     x  IA,  i(
 



     Fertilization 




 OR

     F1   genotype
     IA IA   IA i   IA IB   IB i(
      
phenotype        1AA: 1AO: 1AB:1BO ( 


     P1 and F1
(
     Meiosis and fertilization(
                     



   max
(6)

(b) Child - IB i (








(1)











          (11)






               Total Question 1:    50







                 Total Section A:    50
SECTION B
QUESTION 2
2.1

2.1.1
A – Pole(/centriole
B – Spindle fibre(
C – cytoplasm(









(3)

2.1.3
4(











(1)

2.1.4
Diploid( 










(1)

2.1.5   Homologous chromosome pairs( arranged along the equator(


(2)
2.1.6
Crossing over(









(1)
2.1.7
Exchange of genetic material( to increase genetic variety/variation(

(2) 
        (10)

2.2
2.2.1
DNA replication(




 




(1)

2.2.2
A – DNA helix unwinds and strands separate(


Form template for the new strand(

B – Nucleotides link up to form new strands(

C – Two new identical strands form(






(4)
2.3
2.3.1
Plant A - YY

Plant B - yy(










(2)

2.3.2
Yellow: green(
=    3 : 1(










(2)

2.3.3 
Phenotype – green peas(
Genotype - yy(









(2)













(6) 
2.4
2.4.1 The factors that are responsible for protein production in bacteria
OR
New targets for the development of antibiotics



           (1)
2.4.2
Mutations(









(1)

2.4.3 
The drugs(/antibiotics will interfere with protein synthesis( 


           (2)

2.4.4
mRNA carries the coded message( from the nucleus to the ribosomes( 
tRNA( carries the amino acids according to the codons( of mRNA in the
correct sequence(



          



any

(4)

2.4.5
Amino acids(








           (1)














(9)
                      TOTAL QUESTION 2: 30

QUESTION 3

3.1
3.1.1

triploidy(/3n 









(1)
3.1.2

Bigger fruits( stop the development of hard seeds(



(2) 

(Mark first TWO only)
3.1.3 Cross pollination( does not take place(/ does not interfere with 
commercial grapes









(2)
3.1.4 Asexual reproduction( 








(1)
3.1.5
Polyploidy animals do not survive(/no asexual reproduction



(1)












            (7)
3.2

3.2.1
Meiosis in the male testes results in 50% of the sperms having X(
chromosomes and 50% having Y( chromosomes. There is an 
equal( chance of an X or Y chromosome fertilizing an ovum /



Chance/random fertilization






any
(2)

3.3
3.3.1
(a)
In early interphase the cell is starting to replicate(/duplicate 
                      the 2 DNA content
                      In mitosis prophase replication is completed( hence 
                      4 DNA content








(2) 

(b)
Meiosis I prophase the cell is still diploid(/2n 4 DNA content


Meiosis II telophase the chromosome number is halved(/n hence 
                      2DNA content








(2)
(4)

3.4

3.4.1 1 - Deletion(- when a gene is lost from a chromatid(



 (2)

2 - Inversion(- when two genes that lie side by side on the 
                         chromosome swop position with each other(


 (2)

3.4.2

· Physical agents(e.g. X-rays and ultraviolet radiation

· Chemical agents( e.g. carcinogenic mutagens

· They can occur spontaneously(
        




 (3)
 (7)
	3.5
	3.5.1 
	(a)  Differences in jaws
	
	


	A
	B

	1.  Smaller canines(/more
     uniform teeth
	1.  
Larger canines(/different
      kinds of teeth

	2.  Smaller/no spaces/no 
     diastema between the teeth(
	2.   Larger spaces/diastema 
      between the teeth(

	3.  Jaws with teeth on a gentle/ 
      round curve(
	3.  
Jaws with teeth in a 
    
rectangular/U shape(

	4.  Less protruding jaw(
	4.   More protruding jaw(


                                  (Mark first TWO only)                                                      any 2 x 2             
   +1 for Table    
    (5)

	
	3.5.1 
	(b) Differences in Feet
In A the big toe is close to the other 4 smaller toes(/faces 
forward 

In B the big toe is apart/opposable from the other 4 smaller

toes(/points outwards

OR
In A the heel bone is relatively larger( and in B it is relatively

smaller(
                                                   OR
In A the bones in the foot are straight( and in B they are curved(
                                                  OR
In A phalanges are relatively shorter( and in B they are 
relatively longer(                                                                any 1 x 2
(Mark first ONE only)                                                              
	
	(2)


	
	3.5.2


	A(
  
	
	(1)



	
	3.5.3
	Foramen magnum( more towards the centre( of the skull 
in A/ more forward

OR
In B the foramen magnum( more towards the back( of the

skull 
	
	(2)

	
	
	
	
	(10)


TOTAL QUESTION 3: (30)

TOTAL SECTIOMN B: (60)

SECTION C

Question 4

4.1

4.1.1


· Cranium size(
· Arm length relative to body size(
· Length of hand bones(
· Pelvis size(
· Shape and size of the feet(
· Leg length relative to body size(

    (Mark first THREE answers)                                                                  any    (3)

4.1.2


	Homo sapiens
	Other primates

	1.
Larger 
cranium(/brain
	1. 
Smaller cranium (/brain

	2.  
Flat face(/ 
        Forehead slope less
     
backwards
	2.  
Face sloping(/
      Foreheads slope much 
      backwards

	3.  
Foramen magnum
    
forward(/bottom of 
the 
skull
	3.  
Foramen magnum at
     
the back of the skull(

	4.  
Brow ridges are not 
as 
pronounced(
	4.  
Brow ridges pronounced(

	5.  
Smaller canines(
	5.  
Larger canines(

	6.     Smaller spaces 

        between the teeth
	6.   Larger spaces between the  

       teeth

	7.  
Jaws with teeth on a 
      
gentle/round curve(
	7.  
Jaws with teeth in a 
    
rectangular/U shape(

	8. 
Less protruding
        jaws(
	8. 
 More protruding jaws(/

       prognathous

	9.  
Lower jaw has a 
     
well developed 
chin(
	9.  
Lower jaw has poorly 
     
developed chin(


(Mark first FOUR answers)

(any 4 x 2 = 8 + 1 for table)
   (9)





(12)

4.2
- A physical barrier

- Cause the original population of species to split up into two 
- Each group adapts to the new environmental factors
- Each group undergoes natural selection independentlyand develops separately - - - Each group may become genotypicallyand phenotypically different
- prevent them from interbreeding
- even after they come into contact again/become reproductively isolated 
- leading to the formation of a new species 
- Finches on different islands 






any
(8)
4.3

Possible answers

Natural selection
Giraffes /finches
· There is variation within a species
· As the environment changes /drought/tall trees 
· Species with favourable trait/characteristic/long necks survive in the changing 
environment

· Species with unfavourable trait /short necks become extinct 
· Reduction in the number of species with unfavourable traits
· Increase in the number of species with the favourable trait
· The population of the species changes over time/gene pool of population changes

· All member of the population has the favourable trait/long necks













Any 10

Selective breeding

Sheep/cows

Phenotype with the desired/specific trait is carefully selectedby farmer/scientist
Selected traits are bred over generations/years

To make a profit for the farmer / improve quality of food

Offspring with the desired trait which produce over timethe quality of meat/milk 

Mature cows produce milk/sheep meat/wool





Any 7
Content: (17)
Synthesis:  (3)
	Description
	Marks

	Not attempted
	0

	Significant gaps in the logic and flow of the answer
	1

	Minor gaps in the logic and flow of the answer
	2

	Well structured – demonstrates insight and understanding
	3


         TOTAL QUESTION 4:   40

                  GRAND TOTAL:  150
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1 mark for correct gametes�1 mark for correct genotypes
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