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38. John Endler’s experiments modelled sexual and natural selection in Trinidadian guppies
(Poecilia reticulata) by controlling selection pressures.

What did the experiments of John Endler demonstrate?

A.  Guppies have no predators in their natural habitat.

B. Male guppies prefer dull-coloured females for mating.

C. Predation influences the colour of guppies in different environments.

D. Guppies are not affected by the presence of other fish species.
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38. Mutations and sexual reproduction both play a role in generating variation, upon which
natural selection acts. What describes how variation is generated?

. Mutations generate new alleles.
Il.  Mutations generate new combinations of alleles.

lll.  Sexual reproduction generates new alleles.
A. lonly
B. lllonly
C. lland il only

D. landlll only
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37. John Endler experimented on populations of guppies (Poecilia reticulata) with different colouration.
A male guppy fish is shown with large spots, which makes the fish more attractive to females, but
more visible to predators.

The table shows the male colouration of guppy fish and number of predators in three
different ponds.

Predator X Predator Y Male guppy colouration
Pond 1 12 0 Large colourful spots
Pond 2 15 0 Medium colourful spots
Pond 3 5 17 None/very small drab spots

What can be concluded from the data?

A. There is a positive correlation between numbers of predator X and size of spots.
B. Predator Y has least influence on colouration.

C. There is a negative correlation between number of predators and size of spots.

D.  There is no sexual selection.
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38. What is an outcome of selection?
A. Directional selection increases the size of the gene pool.
B.  Stabilizing selection increases allele frequencies of phenotypic extremes.
C. Disruptive selection increases genetic variance in a population.

D. Sexual selection leads to allopatric speciation.
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38. The Hardy—Weinberg equation, used to calculate expected genotype frequencies in a population in
genetic equilibrium, is:

p°+2pq +q° =1
The length of the mouthparts in an insect population is controlled by a gene with two alleles: long

mouthparts (dominant) and short mouthparts (recessive). The frequency of the allele for long
mouthparts is 0.72. What is the expected genotype frequency of individuals with short mouthparts?

A, 052
B. 040
C. 0.28
D. 0.08
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4.  Mandible (mouthpart) size is variable in the male broadhorned flour beetle (Gnatocerus cornutus).

Mandible

1 mm

In a laboratory experiment, scientists investigated how natural selection by predation on
flour beetles by the larger assassin bug (Amphibolus venator) affected male mandible size.
The graph shows the mean and standard deviation (SD) male mandible size over seven

generations in three replicate experiments. Control populations were not subjected to predation.

0.44 -

Key:

—e— control
0.42- - =-- predation

Male mandible size ~ 0-401
/ mm

0.38-

0.36 -

Generation

(@) (i) State the reason that a ruler is not a suitable piece of equipment for precisely
measuring the length of the mandible.

(1]

(This question continues on the following page)
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(Question 4 continued)

(i)  Suggest how the mandible size of the flour beetles could have been measured in

_________
S :
e :
(d) Explain hownaturalselectlon by predation affects male mandlbIeS|ze |n rour beetles [4]
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each
question. Answers must be written within the answer boxes provided.

10. There is evidence that RNA was used as a genetic material in living organisms before DNA.

(a) Describe the structure of RNA and the evidence that it was the first genetic material
used to store information. [5]

(b) Describe how analysis of DNA base sequences can be used in the conservation
of biodiversity. [3]

(c) Explain the causes and consequences of changes in the base sequences of DNA
in a species over many generations. [7]
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39. What assumption is made when using the Hardy-Weinberg equation for calculating changes in
allele frequencies in a population?

A.  The population size is large.
B. Natural selection is taking place.
C. Mutations are occurring in the population.

D. There is variation among the phenotypes of the population.
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40. Domestic dogs (Canis familiaris) have evolved from grey wolves (Canis lupus). Evidence suggests
that the domestication of dogs first occurred around 30000 years ago. Which best describes the
evolution giving rise to the domestic dog?

A.

B.

The wolf produced offspring in large numbers which underwent natural selection.
Variations in the wolf population that resembled modern dogs favoured wolf survival.
Wolves showing favourable traits were selected for breeding.

Dogs were better suited to changes in the natural environment than wolves.
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