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GENETICS: THE BASICS
1.
Eye colour in humans is an example of discontinuous variation.

(a)
Differences between discontinuous variation and continuous variation in terms of:
(i)
Control of the genotype – one or few genes versus many genes.

    (1 mark)

(ii)
Effect of the environment on the phenotype – a limited effect versus a significant effect.   





    (1 mark)

(iii)
The range of phenotypes – a limited range versus a wide range. 
    (1 mark)

(b)
An example of why differences in genetically identical twins may have been caused: difference in nutrient supply from different placenta.               (1 mark)

     Total 4 marks

2.
(a)
(i)
The type of variation shown by strain X: continuous variation. (1 mark)

(ii)
The genetic basis of continuous variation: it is caused by more than one gene.                                                                                  (1 mark)

(b)
Differences between the phenotypes of varieties X and Y – include the following points in the answer:
· Variation X is shorter than variation Y.
· There is a greater range of height in variation X.    

  (2 marks)

Total 4 marks

3. 
Explanation for the pattern shown by the data – include the following points:
· The pattern shows continuous variation.
· Therefore inheritance is polygenic.
· The range is also due to environmental factors.
· Examples are diet, exercise, body mass, stress. 

      Total 4 marks

4. 
Scientists investigated the differences in IQ (intelligence quotient) test scores in families of which some children were adopted. They found that the mean IQ scores of the adopted children were closer to the mean IQ scores of their adoptive parents than to those of their biological parents.

(a)
Explanation as to why the IQ of adopted children was closer to the mean IQ scores of their adoptive parents than to those of their biological parents – include the following points:
· The children were affected by genetic and environmental factors.
· Environmental influence is greater than genetic make-up.      (2 marks)

(b)
Explanation as to why twin studies can provide valuable information about the comparative effects of genetics and environment on IQ – include the following points in the answer:
· Identical twins have the same genotype. 

· It is possible to compare identical and non-identical twins.
· It is possible to compare identical twins who have been separated.
· It is possible to compare non-identical twins in the same environment.
 








  (4 marks)

Total 6 marks

5.         (a)
Reasons why it is often considered more useful to compare standard deviations rather than ranges when comparing variation in size between two groups of organisms – include any two of the following points in the answer:

· Range is influenced by a single ‘outlier’; it is the converse for standard deviation.

· Standard deviation shows dispersion/spread about mean.
· Range only shows the highest and lowest values.
· Standard deviation allows statistical use.
· Standard deviation tests whether or not differences are significant.


 








  (2 marks)

(b)
Information provided by calculating the standard error of the mean when comparing variation in size between two groups of organisms – include the following points in the answer:
· The standard error gives an idea of the variability of mean.

· The population mean lies within these limits in about two-thirds of samples.






 (2 marks)
Total 4 marks

TOTAL MARKS FOR EXAM: 22
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