Honors Biology Test: Unit 4 Evolution 
Instructions:  
Answer 2 of the following essay questions on lined paper using your best handwriting.  Make sure to use appropriate vocabulary, diagrams, and specific examples as needed to support your answer.  There will be no re-take on this portion of the test and no study guides will be allowed during the test.  Each question will be worth a total of 10 points each.  
All Essay responses are due by 8:15 am the morning of the test.  Any student that fails to turn in the essay portion of the test by 8:15 am will be required to write the essay responses (to 2 questions that your teacher will choose) during the normally scheduled testing period—no extra time will be given.
1.  Evolution is one of the unifying themes of biology. Evolution involves change in the frequencies of alleles in a population. A farmer bought a herd of 1600 sheep, taken from a freely breeding population, and later found that 750 of the animals had an economically undesirable feature, crinkly-hair, caused by the recessive allele s. The dominant allele is straight-hair, S. 
a) Identify the frequency of all 3 genotypes in the herd.  Show all work for credit.
b) Explain how the Hardy-Weinberg principle of genetic equilibrium can be used to determine whether this population is evolving.
c) Identify a particular environmental change and describe how it might alter the allelic frequencies.

2. Choose an evidence of evolution pair and describe how each can be used to determine the phylogeny of an organism.  Discuss the strengths and weaknesses of each type of evidence you describe.  If there are none, then provide scientific evidence to support your explanation.

a) Fossil and Biogeography 
b) Anatomy and Embryology 
c)   DNA sequence and Morphology 
3. Charles Darwin proposed that evolution by natural selection was the basis for the differences that he saw in similar organisms as he traveled and collected specimens in South America and on the Galapagos Islands. 

a) Explain the theory of evolution by natural selection as presented by Darwin in regards to the two forms of iguana: light-colored iguana that live on sandy soil, and dark-colored iguana that live on black lava rock.
b) Apple snails are freshwater snails that live in warm water lakes and marshes.  The Limpkin is a bird that feeds primarily on apple snails selecting average-sized snails disproportionately more often than small or large snails.  Identify this type of selection and discuss the pressure it has on the phenotype of the apple snail.

4. The problems of survival of animals on land are very different from those of animals in aquatic environments. Describe four problems associated with one of the following:
a) Animal survival in terrestrial environments but not in aquatic environments
b) Animal survival in aquatic environments but not in terrestrial environments
For each problem, briefly explain a physiological, structural, and, behavioral solution.

