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Natural Selection, Evolution and Evidence for evolution 

Q1. Give a definition for the following terms.
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Mutation: 


Adaptation: 


Gene pool: 


Species: 


Population: 


Evolution: 

Q2. List four sources for genetic variation. 

Mutation; independent assortment; crossing-over; random mating. 

Q3. Outline two advantages of genetic variation. 

Biodiversity and adaptation to a new environment so to avoid extinction.

Q4. Describe the three different types of adaptation, using an example for each. 

Structural/physical adaptation: how the body is structured to allow the organism to survive in its environment.  E.g. the spiky skin of an echidna allows it to protect itself from predation. 

Functional/physiological adaptation: how the body functions at a cellular level to enable organisms to survive in their environment. E.g. the body of a desert hopping mouse producing little urine. 

Behavioural adaptation: how the organism behaves in order to survive its environment. E.g. school of fish or a pack of penguins huddling in the antarctic. 

Q5. Four requirements for evolution are as follows. Describe the relevance/importance of each factor to evolution. 

Variation: provides a foundation for natural selection to act on. 

Isolation: a small population is isolated from the main population.  There is no interbreeding (gene flow) between the two populations. 

Natural selection: selective agents apply pressure on the gene pool of an isolated population and results in a change of allele frequency of that population. Favourable alleles will be selected; non-favourable alleles will be removed from the gene pool.

Speciation: two reproductively isolated populations are created. The evolution of two distinct species from one common population. 

Q6. What are homologous structures and how do they support the theory of evolution?

Homologous structures are structures that look similar between different species yet serve a different function.  Similar structures between different organisms indicate relationship to a common ancestor. 

Q7. What are vestigial organs and how do they support the theory of evolution?

These are remnant structures from earlier ancestors that have lost all or most of their functions.  E.g. nictitating membrane or appendix.  The presence of these structures indicates that species are related and shared a common ancestor. go. 

Q8. What are fossils and how they can support evolution?

Fossils at the preserved remains of organisms from the past. By looking at the structure of the fossilised remains, archaeologists can study how species might have transitioned during their evolutionary period. 

Q9. Identify four comparative studies that are used to study evolution. 

Comparative anatomy; comparative embryology; comparative protein sequence and comparative DNA. 

Q10. What is biogeography? How does it support the theory of evolution? 

Biogeography is the distribution of a species throughout the earth. 

Different species found in different locations, which are similar, indicate that they must have evolved from one common population and underwent changes due to natural selection to survive/adapt to their new environment. E.g. the finches in the Galapagos. 

Q11. Two snails with Brown-coloured shell were crossed.  Most of their offspring were born with brown shells and a few had white shells.  Let B=brown and b=white.

a) what type of inheritance does this demonstrate?

Dominant – recessive inheritance. 

b)  What are the genotypes of the parents? 

Bb and Bb

c) What is the genotype of the white snails?

gg.

d) if 48 eggs were laid, determine the number of snails with brown shells.

36 snails with brown shells.

e) Determine the genotypic ratio. 

25% gg, 25% GG and 50% Gg

Q12. A person with curly hair mated with a girl who has straight hair. Their offspring all had wavy hair. 

a) What is the genotype of the male? 

CC

b) What the genotypic ratio of the offspring? 

100% CS

c) One of the offspring got married to a gentleman with curly hair. What are the genotypic and phenotypic ratios of their offspring?

Genotypic ration: 50% CC and 50% CS;  Phenotypic ratio: 50% curly and 50% wavy.

d) If 7 children were born, how many will have straight hair?

None.

e) Why evidence is there to indicate that this is an intermediate inheritance? 

Because there are three alleles present instead of the classic two phenotypes found in the dominant and recessive type of inheritance.  

Q13.  A heterozygous man with free ear lobe mated with a girl with attached ear lobe.   

          Let F = free ear lobe and f = attached ear lobe.  

a) What is the probability they are having a child with free ear lobes? 

50%

b) What is the probability their next child is a girl? 

50%

c) When the girl grew up and got married she had 12 children, of which 3 were born with attached ear lobe.  What are the most likely genotypes of the parents? 

Heterozygotes - Ff and Ff. (F= free and f= attached). 

d) If half the children have homozygous genotypes and the other half have heterozygous genotype, what would be the possible genotypes of the parents?

FF x Ff        OR         ff x Ff 
        OR  
Ff x Ff 

Q14.  Study the pedigree below. 







  1          2





    
        3          4         5         6          7



 8           9       10      11


      12

a) Is this an autosomal or X-linked?  Justify your answer

It is autosomal because if it were X-linked individuals 3,5 and 6 would have been affected. 

b) Is it dominant or recessive?  justify your answer.

It is recessive since individuals 6 and 7 are normal and they have an affected child.

c)  What mistake is there in the pedigree?

Individual 12 must be affected since both parents have only recessive alleles in their genotype. 

15. A brown heterozygous cat mates with a white tom.  

a. write the genotype of the cat.

B/b



b. write the genotype of the tom.

b/b

c. draw a punnet square to show the resultant offspring.


                            

	Bb
	bb 

	Bb
	bb



d. write the phenotypic ratio of their first generation.

1 brown : 1 white

e. if they had eight offspring, how many would be white?

four 

f. what is the probability the ninth offspring would be brown?

50%

16.  State four features that are unique to meiotic division. 

i) it happens in the gonad.

ii) it consists of TWO cycles of cell divisions.

    
iii) it produces FOUR haploid cells.

    
iv)  it undergoes crossing-over and independent assortment to produce 

genetically different haploid cells. 

17.  A red rose is crossed with a white rose to produce all pink roses in the first generation.  If 2 pink roses are crossed together determine: 

(i)   the phenotypic ratio of the second generation.

1 red : 2 pink : 1 white.


(ii)  the genotypic ratio of the second generation.

1RR : 2RW : 1WW.

18.  An insect carries 16 pairs of chromosomes in a wing cell.  How many would you find in a haploid cell?

16 chromosomes.

19.  A male Tasmanian devil has 14 chromosomes in his gametes.  His muscle cells would contain how many chromosomes?

28 chromosomes.

20.  A man is carrying a mutated gene on his X chromosome.  Are his children likely to inherit the condition?  Explain.

The boys will not inherit it because they only get the Y chromosome from their father.  The girls will inherit it, but they will be carriers unless their mother has it also.

21. What determines the gender of an individual?

The sperm.  If it carries an X chromosome the child will be a girl;  if it carries a Y chromosome, the child will be a boy. 

22.  Duchenne muscle dystrophy is a muscle wasting disease that is inherited as a sex-linked recessive.  A normal male mates with a normal female.  They produce four children of which one has the disease.

i. what is the genotype of the mother?

XD Xd
ii. what is the probability an affected female will be born?  Justify your answer.

0%.  A girl will get a normal X chromosome from her father and a normal or affected chromosome from her mother; either way she won’t have the condition.

iii. if the father has relations with another woman who has dystrophy, what is the probability of having a male with the disease?  Justify your answer. 

100%.  The male will receive the Y chromosome from his father leaving him with an affected X chromosome from his mother.  

23.  Study this pedigree showing a inheritance pattern for a recessive condition.  

a. Is this an X-linked or autosomal type of inheritance? Justify your answer. 

        1          2

        3         4

5
  6          7

        8                   9

It is an autosomal inheritance since individual 4 is normal despite having a mother with the condition.  

b. If R stands for the normal allele, and r stands for the recessive condition, write the genotypes individuals: 

1 – 
XrXr 

 
2 –  
XRY


3 –  
XrY


8 – 
XRXr
c. What is the chance that couples 8 and 9 will have a child with the condition?

25%

24.  Jeff and Julie have three girls: Julia, Juliet and Jay. Jay is normal but her father suffers from sickle cell anaemia – a recessive disease.   Julie is normal but her family is known to suffer from this disease (let a = anaemia and A = normal).  

(i)  Write down the genotypes of Jeff      aa       and Julie      Aa     . 

(ii)  Write down Jay’s genotype         Aa          . 

(iii)  What gene did Jay receive from her mother?        A  .

iv) Juliet is anaemic.  What gene did she get from (a) her father?        a
 





         (b) her mother?     a

v) Julia received the gene (A) from her mother.  Write down 

 (a) her genotype           Aa

 (b) her phenotype       normal

vi) Julia marries a homozygous normal man.  What is the probability of having:

(a) an anaemic child?              0%

(b) a homozygous child?         50%

vii) What is the probability Julie’s next child will be anaemic?         50%
25.  A hybrid black mouse which carries an allele for white colour is crossed with a      

       pure black mouse.  Determine:

(i) 
which colour is dominant?


Black 

(ii)
the genotype of the dominant mouse.


Bb or BB;  they are both dominant

(iii)
the genotypic ratio of offsprings. 

	BB
	BB

	bB 
	bB



1Bb : 1BB


26.  Two hybrid flowers are crossed together.  Determine:

(i)
the percentage of offsprings showing the dominant feature.


75%

(ii) 
the percentage of offsprings showing the recessive feature.



25%

27.  Study the pedigree below and answer the following questions. 


        1          2

        3         4

5
  6          


       7                     8

a. Is the inherited condition dominant or recessive?  Justify your answer.

Dominant condition, because individual 5 doesn’t have it but both of his parents do.

b. Is the inherited condition autosomal or X-linked? 

It is autosomal since individual 5 would have inherited the condition given her father has it. 

c. Which individuals are heterozygous only? 

1, 2, 6 and 8

d. Which individuals are homozygous only? 

5 and 7

e. Which individuals could be either heterozygous or homozygous?

3 and 4

f. If individual 8 marries a female with no condition, what is the probability they would have: 

i) a child with the condition?
50%
ii) a child with no condition?

50%
iii) Draw a punnet square to show your calculations.

            

Sudden & permanent change in DNA base sequence. 





A feature, body function or behaviour that enables the organism to survive in a new environment.  





The sum of all genes/alleles of a population.  





Group of similar individuals who are able to interbreed and produce fertile offsprings. 





Individuals of the same species living in a particular place at a particular time.  





The process of producing a new species from a common ancestor over a long period of time. 
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