Name: ___________________________________________ Date: _________  Period: _______ Ms.Day/AP Biology

Pre-Lab Webquest for Lab #9: Population Genetics (____/40)
· Go to the following website and click on “Lab #8: Population Genetics.”

http://www.phschool.com/science/biology_place/labbench/
· Read each page of the pre-lab information and answer the questions below. Click “Next Concept” or “Previous Concept “ at the bottom of each page to move through the virtual lab. 

· At the end of the virtual pre-lab on this website for Lab #8, take the “Self Quiz”

· After you complete it, click “check answers”… If you got any wrong, please study your mistakes. 

pre-lab webquest questions
1. Define what is meant by the Hardy-Weinberg equilibrium (1 pt)

__________________________________________________________________________________________________    

__________________________________________________________________________________________________    

2. Name the five conditions required in order for a population to remain at Hardy Weinberg equilibrium (2.5 pts)
a. ________________________________________________________________________________________________

b. ________________________________________________________________________________________________

c. ________________________________________________________________________________________________

d. ________________________________________________________________________________________________

e. ________________________________________________________________________________________________

Describe what would happen to a population if one of the criteria above were to change.  (1 pt)
__________________________________________________________________________________________________

3. What is a “gene pool”? (1 pt)________________________________________________________________________   

4. Why is a large population size necessary to maintain the Hardy Weinberg equilibrium? (1 pt)

__________________________________________________________________________________________________    

__________________________________________________________________________________________________    

__________________________________________________________________________________________________    
5. What is “genetic drift”? (1 pt)________________________________________________________________________

6. What is meant by “random mating”? (1 pt)

__________________________________________________________________________________________________    

__________________________________________________________________________________________________    
7. Why is random mating necessary to maintain the Hardy Weinberg equilibrium? (1 pt)

__________________________________________________________________________________________________    

__________________________________________________________________________________________________   

8. What is a mutation? (1 pt) __________________________________________________________________________

9. Why is “no mutation” necessary to maintain the Hardy Weinberg equilibrium? (1 pt)

__________________________________________________________________________________________________    

__________________________________________________________________________________________________   

10. Why is “no migration” necessary to maintain the Hardy Weinberg equilibrium? (1 pt)

__________________________________________________________________________________________________    

__________________________________________________________________________________________________   

11. Why is “no natural selection” necessary to maintain the Hardy Weinberg equilibrium? (1 pt)

__________________________________________________________________________________________________    

__________________________________________________________________________________________________   
 12. The allele for black coat is recessive to the allele for white coat.  What is the number of recessive alleles in this population if the population is in Hardy Weinberg equilibrium? _________ (1 pt)
13. State the Hardy Weinberg equations and define EACH variable (HINT: There are 5 variables). (3 points)
Hardy Weinberg equation #1: _____________________   Hardy Weinberg equation #2: ______________________

Variable #1: ________ =   _______________________________________________

Variable #2: ________ =   _______________________________________________

Variable #3: ________ =   _______________________________________________

Variable #4: ________ =   _______________________________________________

Variable #5: ________ =   _______________________________________________

For questions #14-21, assume the population is in Hardy Weinberg equilibrium.
14. Calculate q2. Count the individuals that are homozygous recessive in the illustration above. Calculate the percent of the total population they represent. This is q2. __________ (1 pt) Assume the population is in Hardy Weinberg equilibrium.
15. Find q. Take the square root of q2 to obtain q, the frequency of the recessive allele. __________ (1 pt)

16. Find p. The sum of the frequencies of both alleles = 100%, p + q = l. You know q, so what is p, the frequency of the dominant allele? __________ (1 pt) 
17. Find 2pq. The frequency of the heterozygotes is represented by 2pq. This gives you the percent of the population that is heterozygous for white coat. __________ (1 pt) 
18. In a certain population of 1000 fruit flies, 640 have red eyes while the remainder have sepia eyes. The sepia eye trait is recessive to red eyes. How many individuals would you expect to be homozygous for red eye color? __________ (2 pts)
19. The Hardy-Weinberg equation is useful for predicting the percent of a human population that may be heterozygous carriers of recessive alleles for certain genetic diseases. Phenylketonuria (PKU) is a human metabolic disorder that results in mental retardation if it is untreated in infancy. In the US, one out of approximately 10,000 babies is born with the disorder. Approximately what percent of the population are heterozygous carriers of the recessive PKU allele? ________ (2 pts)
20. What is the difference between an “allele frequency” and a “genotype frequency”? (1 pt)

__________________________________________________________________________________________________

__________________________________________________________________________________________________

21. If you observe a population and find that 16% show the recessive trait, you know the frequency of the aa genotype. This means you know q2. What is q for this population? ______ (2 pts) Assume the population is in Hardy Weinberg equilibrium.
22.   Explain the design of the experiment that you will participate in with your classmates while testing the Hardy Weinberg theorem (2 pts)  

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

23. Look at the following sample results and complete the following practice problems. 

A class of 12 AP biology students gathered the following data:

Initial class frequencies: AA 3    Aa 6    aa 3                     Final class frequencies: AA 2    Aa 5    aa 5
a. What are the initial p and q?  p= _____ (1 pt) q= _____ (1 pt)
b. What are the final p and q? p= _____ (1 pt) q= _____ (1 pt)
c. Does the population appear to be in Hardy-Weinberg equilibrium? yes _____ no _____ (1 pt)
   Explain the reason for your response.  _________________________________________________________________

____________________________________________________________________________________________(1 pt)
24. Now… take the “Lab Quiz” and place your answer on the lines next to the question below.  
1) _______If the frequency of two alleles in a gene pool is 90% A and 10% a, what is the frequency of individuals in the population with the genotype Aa?

	a.
	0.81                          b. 0.09                           c. 0.18                                  d. 0.01                       e.   0.198   


2) _______ If a population experiences no migration, is very large, has no mutations, has random mating, and there is no selection, which of the following would you predict?

	a.
	The population will evolve, but much more slowly than normal.

	b.
	The makeup of the population's gene pool will remain virtually the same as long as these conditions hold.

	c.
	The composition of the population's gene pool will change slowly in a predictable manner.

	d.


	Dominant alleles in the population's gene pool will slowly increase in frequency while recessive alleles will decrease.

	e.
	The population probably has an equal frequency of A and a alleles.


3) ________ Which of the following is NOT a condition that must be met for Hardy-Weinberg equilibrium?

	
	a.
	Large population size

	
	b.
	No mutations

	
	c.
	No immigration or emigration

	
	d.
	Dominant alleles more frequent than recessive alleles

	
	e.
	No natural selection


4) _________ In a population that is in Hardy-Weinberg equilibrium, the frequency of the homozygous recessive genotype is 0.09. What is the frequency of individuals that are homozygous for the dominant allele?

	
	a.
	0.7                  b. 0.21                 c. 0.42                 d. 0.49                      e. 0.91


5) ________ In humans, Rh-positive individuals have the Rh antigen on their red blood cells, while Rh-negative individuals do not. If the Rh-positive phenotype is produced by a dominant gene (A), and the Rh-negative phenotype is due to its recessive allele (a), what is the frequency of the Rh-positive allele if 84% of a population is Rh-positive?

	
	a.
	0.04                        b. 0.16                     c. 0.48                      d. 0.60                        e. 0.84
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