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Rungiri Sec School. Bio Form Four Cat 2 Marking Scheme.  
1. The diagram shows a maize (corn) cob with purple and yellow fruits. Purple (P) is dominant to yellow (p).

                                                                   [image: image13.bmp]
       What are the genotypes of the parent maize plants? 
C.    Pp × Pp;             

           [1mk]
2. What is a mutation?
A.    a change in a gene or chromosome;                                  [1mk]
3.  State the mutation that causes; 








          [2mks]
     (i)Sickle cell anaemia, Substitution (ii) Down’s syndrome. Chromosomal non-disjunction;
4.The structure on the head of a chicken (the comb) can be of different shapes. Fig. 4.1 shows how two different shapes of comb, ‘walnut’ and ‘pea’, were inherited in an experiment. Walnut comb is dominant.
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                                                                       Fig. 4.1
(a)  (i) Assuming that comb shape is controlled by one pair of alleles, use Q for the dominant allele and q
for the recessive allele to show the genotypes of the following chickens.


          [4mks]
         S. Qq                T. qq                 U. qq                V. Qq 





       (ii) Chickens S and V were bred together. What proportion of their offspring had a pea comb? Show your working.
          P. phenotype Walnut comb
Pea comb

P. Genotypes     Qq             X         Qq  

Gametes     Q          q                Q          q

F1 Generation  QQ       Qq       Qq           qq

 F1 phenotypes 3 walnut combs : 1 pea comb                           
proportion ¼ /25%/ 0.25;








                       [1mk]

     (b) Fig. 4.2 shows the sex chromosomes of a human being.
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                                                                           Fig. 4.2

         (i) On Fig. 4.2, identify each chromosome.                                                              

          [2mks]
         (ii) Fig. 4.3 shows the sex chromosomes taken from a male chicken.
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                                                                           Fig. 4.3

Complete Table 4.1, identifying the sex chromosomes in human beings and suggesting the identity of the sex chromosomes in chickens.








          [4mks]

                                                                                 Table 4.1
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5.   (a)Name three components of a DNA molecule.





          [3mks]

Phosphate molecule; deoxyribose sugar; nitrogeneous base;
      (b) (i)  Name the chromosome on which the gene that leads to hairy nose in humans is located.
[1mk]
Y- chromosome;
           (ii)  Define disjunction type of chromosomal mutation.





[1mk]
A situation where homologous chromosomes/sister chromatids do not separate during anaphase of meiosis;
6.
Name two types of chromosomal mutations.



        

          [2mks] 
Inversion; non-disjunction; translocation; duplication; deletion; acc. any two
7.
Give an example of incomplete dominance in animals.
Blood groups; coat color in cattle; eye color in humans; acc. Any other correct.                    




[1mk]
8.       a)  A man has non-pigmented skin, pink eye-iris, very poor eye sight and very light white hair.  Name the type of hereditary disorder the man has. Albinism; Rej albino                              [1mk]
     b)  The man in (a) above marries a woman carrier of the trait for disorder.  What’s the probability of their children inheriting the trait.
50%    / 0.5/    ½ ;  





           [1mk]
9. 
What is a test cross?










[1mk]

A cross used to determine uknown genotypes; (it involves crossing with the resessive gene for that trait)
10. 
Distinguish between continuous and discontinuous variation 




[1mk] 
Continuous 





Discontinuous

The characters can be grouped from one      Characters fall in only two groups; 

extreme end to another

Mostly determined by many genes              Mostly determined by a single pair of genes;
11. 
With reference to inheritance of genetic defects, state the meaning of the term carrier.

[1mk]
A situation where the recessive gene in a heterozygote which determines a genetic disorder  is not expressed phenotypically but the individual can transmit the gene. owtte 
12. Below is a nucleic acid strand.    
                                                          









         
      (a) Name the nucleic acid. RNA

       
                                                                                                      [1mk]

      (b) Give a reason for your answer.    









 [1mk]
Single stranded; Presence of Uracil base instead of thymine;
      (c) Write down the complimentary base pairing pattern in the nucleic acid that formed the nucleic acid above.        [1mk]
                   U  C  G  A   A   U   C   G
     (d) Describe how artificial selection differs from natural selection. 



          [3mks]
           Artificial






Natural

Done by man





Done by forces of nature;

Traits desired by man identified and selected      Traits that enable an organism adapt

                                                                              are selected for;
Done with the aim of improving productivity
Done to enable an organism adapt to an 

                                                                              environment;
13. Define the terms. 










         [2mks]
     (i) gene. A chemical cpd composed of the DNA molecule which detemines genetic traits
    (ii) allele. A pair of genes which determine same traits.
  14. If an embryo’s mother has blood group A and its father had blood group B, complete the grid below to show how the embryo could have blood group O. Use IA, IB and Io to represent the alleles and clearly indicate any embryo that has blood group O.                                                                                        [4mks]
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15. Fig.15.1 below shows a vertical section through the human brain.

             [image: image7.emf]
      i)Name, on Fig 15.1, the regions labelled D to G.   


                                            [2mks]
      ii) State one function of each of the regions labelled D to F.




          [3mks]
D  controls vision; sense of smell; sense of hearing; self awareness; consciousness; learning; 
E  controls breathing; blood circulation; swallowing; salivation; vomitting;
F  controls balance; voluntary action; maintains posture and equilibrium; fine adjustment of movement;
16.The diagram below represents a neuron
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a)  Identify the type of neuron illustrated
sensory neurone;         


           [1mk]


b)  Name the part labeled A and state its functions. 




          [2mks]

Name. myellin sheath; Function protects the neurone; insulates the neurone; speeds up impulse transmission;  
17.  Name the part of the brain that controls thermoregulation in humans. Hypothalamus;             [1mk]

18.
a) Explain how tendrils of climbing plants coil around a support

       

          [3mks]

Auxins migrate away from the side in contact with the support; stimulating rapid expansion of cells away from the contact; which leads to differntial growth hence the coiling; 
b)  State three effects of gibberellins on shoots of plants.


        

          [3mks]
stimulates rapid growth in dwarf plants; cause cell elongation; stimulate cell division; inhibit growth of the main root; can cause parthenocapy in certain plants; stimulate growth of side branches from lateral buds; inhibit growth of adventitious roots; break seed and bud dormancy; it is involved in mobilizing food reserves during germination; 
c)  Which parts of a plant are positively geotropic?
The roots




[1mk]
19.  Below is a cross section of the human spinal cord.

                                                                    [image: image9.png]



(i) State the function of the parts labelled A and B.
A.  Houses the cell bodies of sensory neurones;  B. Contains cerebro-spinal fluid which nourishes the spinal cord and acts as a shock absorber;











        [2mks] 
20.Blowfly maggots (larvae) quickly burrow into decaying faecal matter as soon as they are exposed to

 light.(a) Name the type of response exhibited by the  maggots. Negative phototaxis; rej taxis alone  
                                                                                                                                       [1mk]
(b) Of what value is such a response? Protects them from predation when it hides from light; protects them from desiccation;







         [1mk]

21. The experiment below was carried out by form four students. The result was recorded below:


[image: image10.png]



Explain why the shoot doesn’t bend towards the light.


                                 [2mks]
The sheet of mica prevented the auxins from diffusing/migrating; towards the zone of 

cell elongation which prevented the shoot growing on one side;
22.
a)  What type of response does Euglena show when there is an area of brighter light nearby?
[1mk]
Positive phototaxis; rej. phototaxis

b)  State the significance of the above response. Enables the euglena to obtain optimum

light intensity for photosynthesis;








[1mk]
23. 
A group of Form 4 students set up an experiment. They used a small box in which a portion was covered with black paper and had moist soil. The open part had dry soil, termites were placed inside in open area of the box
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i) Predict what happened to the termites after 30 minutes.




[1mk]
The termites migrated to the dark area with moist soil;
ii) What form of response is this. Negative phototaxis; acc. positive hydrotaxis; [1mk] 
            iii) State two biological significance of the above response to termites in their natural habitat. [2mks]
avoid dessication; avoid predation;
24.Fig. 24.1 is a diagram that shows the events that occur between two neurones at a synapse.
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                                                                     Fig. 24.1

  (a) Name A to D. 










          [4mks]
A.synaptic vesicle  B.Pre-synaptic membrane  C.Synaptic cleft  D.Post-synaptic membrane
 (b) Draw a large arrow on the diagram to indicate the direction of the impulse across the synapse. 
[1mk]

25. Describe the structure of a motor neurone. 






          [7mks]
It has a cell body; at one terminal end which is located in the CNS; it has several dendrites; on the cell body(which are in association with relay and sensory neurons) it has terminal dendrites; at the other end opposite to the cell body. It has a long axon; filled with axoplasm; it has a schwann cell; which secretes the myelin sheath; it has nodes of ranvier; at 1mm intervals on the myelin sheath.
Max. 7mks. Award a mark only if described.
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Sheet of mica placed halfway horizontally





5 days later





Source of light





Porous board
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Dry soil





Black paper





Moist soil
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Ventricle





Cerebrum





Cerebellum





Medulla Oblongata











