Evolution Practice Questions[footnoteRef:1] [1:  Answers on page 4.] 


1. In an environment in which members of a population compete with each other for resources, a change occurs that selects against individuals that exhibit a particular dominant trait (this trait is caused by a gene that exhibits complete dominance over its recessive form). Draw a graph that depicts the trends in the genotype frequencies that would be expected to occur over time in this population. Label your graph appropriately.  

2. You are a microbiologist and you isolate 5 different strains (A - E) of bacteria. To put the 5 strains on a phylogenetic tree you isolate DNA from each strain and sequence part of a gene that codes for a type of RNA known as 16S rRNA (a type of RNA found in ribosomes). A comparison of the DNA sequence is shown below. (Assume that there is no back mutation.) 

Strain	DNA sequence
A	ATGGCTCGTTTAGTCCGATCCCGA
B	ATGGCTCGTTTACTCCCATCCCGA 
C	ATCGCTCGGTTACTCCCATCCCAA 
D	ATCGCACGGTTACTCCCTACCCAA 
E	ATGGGTCGTTTACTCCCATCCCGA 


a- Construct a cladogram using the sequence similarities shown above. 
b- You perform a small-scale microbial evolution experiment by mixing equal numbers of cells from bacterial strains B, D, E, G, and C. You grow these cells by continuously replacing the medium with fresh medium. You find that the population consists of the following fixed percentage of bacterial cells. 
A: 20% 
B: 20% 
C: 20% 
D: 20% 
E: 20% 
	In an experiment performed twice, each time beginning with the above population, you expose the bacteria to high doses of UV radiation to kill the bacteria. The remaining cells are supplied with fresh medium and allowed to grow. You find the populations are now composed of the following percentages of bacterial cells: 




Trial 1 		trial 2 
A: 45% 		A: 45.5% 
B: 2.5% 		B: 5% 
C: 5% 		C: 17% 
D: 42.5% 		D: 23% 
E: 5% 		E: 9.5% 

What evolutionary mechanisms (agents of change) are responsible for the observed changes in the bacterial populations? Explain how these occurred.

3. In the gene pool of a population with 350 individuals, what is the frequency of a fixed allele?

4. In a large plant population, the frequencies of the alleles H and h are 0.7 and 0.3 respectively. After many generations of random mating, with no evolution occurring, the population goes through one cycle of self-fertilization. What is the expected frequency of heterozygotes among the offspring of the self-fertilized plants?

5. Within a particular Hardy-Weinberg population there is an autosomal recessive disease whose prevalence of affected individuals is one to every 10,000 unaffected individuals. In this case, what is the frequency of unaffected individuals that are carriers of the recessive allele? 

6. Which of the following statements is CORRECT?
a) Natural selection results from the interactions between populations and their environments.
b) As disruptive selection occurs, one allele in the gene pool gradually replaces another.
c) Only one type of selection may operate in a population at any one time.
d) Studies of sexual selection in birds have revealed that females are usually the more colorful sex.
e) Natural selection results from the interactions between individual organisms and their environments.

7. Red hair (autosomal recessive) is found in approximately 4 percent of the people in Norway. If we assume that the Norwegian population is in Hardy-Weinberg equilibrium with respect to hair color, what is the frequency of heterozygotes for this gene in the population?

8. Approximately 1 in every 10,000 individuals in the United States has PKU. Assuming Hardy-Weinberg equilibrium, what percentage of the population is homozygous dominant for the gene implicated in PKU?

9. The longer two species have been evolving on their own:
a) the greater the genetic differences there are likely to be between them.
b) the more different they will look.
c) the more likely they will be to share a common embryology.
d) the more likely their hemoglobin will be composed of the same sequence of amino acids.
e) Both answers a and b are true.

10. You have several hives of honey bees, Apis mellifera , that you keep in your backyard. Some bees uncap and remove dead larvae from cells, while others leave dead larvae in the cells; this difference is genetically determined. After a particularly hot summer in which many bees die from disease, you notice that the only hives remaining are the ones in which bees uncap and remove dead larvae. You have witnessed: 
a) evolution has not occurred, only bad weather.
b) a population-level change in the frequency of a behavioral trait.
c) a population-level change in allele frequency.
d) Only a) and c) are correct.
e) a), b), and c) are all correct.

11. In a fish population in a shallow stream, the genotypic frequency of yellowish-brown fish and greenish-brown fish changed significantly after a flash-flood randomly swept away individuals from that stream. This change in genotypic frequency is most likely attributable to:
a) gene flow.
b) disruptive selection.
c) directional selection.
d) genetic drift.
e) stabilizing selection.

12. Brassica oleracea was a European wild plant. Early farmers were able to use artificial selection on this plant to produce cabbage, brussels sprouts, kohlrabi, kale, broccoli, and cauliflower. This diversification through selection was possible because:
a) the species contained large amounts of genetic variation.
b) artificial selection is always possible, whereas natural selection requires much larger population sizes.
c) artificial selection is only done on plants that are used for food, naturals selection is used on all other plants.
d) exotic species are always more adaptable than the native species in an area.
e) artificial selection does not require differential reproductive success, whereas natural selection does.

13. In a population of 1000 people, test of ABO blood type show that 350 individuals have the blood type A, 425 have the blood type O, 200 have the blood type B, and 25 have blood type AB. Assume the population is in Hardy-Weinberg equilibrium.
a. What are the frequencies of the ABO alleles in this population?
b. How many individuals are expected to be heterozygous for blood type A? 




Answers
1. 
[image: ]
2. 
a. Table depicting the number of different nucleotides
	Strains
	A
	B
	C
	D
	E

	A
	0
	2
	5
	8
	3

	B
	
	0
	3
	6
	1

	C
	
	
	0
	4
	4

	D
	
	
	
	0
	7

	E
	
	
	
	
	0
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b. Natural selection favouring strain A, and to a lesser extent strain B, since the percent survival is repeatedly observed for strain A. 
3. Frequency of fixed allele= 1.0
4. (2 x 0.70 x 0.30)/2= 0.42/2= 0.21 (Aa self-fertilizing yield only half Aa individuals).
[bookmark: _GoBack]5. Frequency of aa= 1/10000; frequency of a= 0.01; frequency of Aa= 2 x Ax a= 2 x 0.01 x 0.99= 0.02.
6. e
7. Frequency of red hair allele (a)= 0.2; frequency of heterozygotes= 2 x 0.20 x 0.80= 0.32.
8. Frequency of PKU allele= 0.01; frequency of AA= (0.99)2= 0.98; 98%.
9. e
10. e
11. d
12. a
13. 
a) Frequency of genotype OO= 425/1000= 0.425; frequency of allele O= √0.425= 0.65;
Frequency of genotypes AA + AO= 350/1000= 0.35; this could be written as AA + AO – 0.35= 0 OR A2 + 2AO – 0.35 = 0
Applying the quadratic equation   (where  = frequency of the allele A), frequency of A = 0.23.
Frequency of B = 1- (0.65 + 0.23)= 0.12.
b) 2AO= 2.1000.(0.23)(0.65)= 299 individuals.
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