Hardy-Weinberg & Chi-Squared Test		Name:________________________________________
		Period:________ Date:___________________________
PART I												
1. A recessive mutation in rough-skinned newts allows for the production of a toxic substance that is harmful when eaten.  You capture 200 rough-skinned newts and find that only 18 of them produce the toxin.  Calculate the frequencies of the following variables:  

	p=
	

	q=
	

	p2 =
	

	q2 =
	

	2pq =
	



a. What are the allele frequencies of the dominant and recessive alleles in this population?



2. After the death of a hiker due to poisoning is reported, you discover that flooding during the winter caused a group of newts from the original population to be washed 30 miles downstream.  You capture 50 newts in the new pond that has been colonized.  Assuming Hardy-Weinberg has been maintained:

a. What are the expected frequencies for each phenotype in this new population of 50 newts?


b. How many individual newts in this new population would you expect of each phenotype based on the frequencies you calculated in “a”?


3. After studying this new population, you observe that 9 of the newts produce the toxin and 41 do not produce the toxin.
	p=
	

	q=
	

	p2 =
	

	q2 =
	

	2pq =
	


a. What are the allele frequencies of the dominant and recessive alleles in this population?



b. What are the observed frequencies for each phenotype?

4. State the null hypothesis (Ho).  Be sure to state both the observed and expected frequencies of alleles or phenotypes in your hypothesis.




5. Calculate the chi square value.
	Phenotype
	Observed (o)
	Expected (e)
	(o-e)
	(o-e)2/e

	
	
	
	
	

	
	
	
	
	

	
	Total=
	
	
	Sum (X2)=




[image: http://biology-forums.com/gallery/2137_26_04_12_2_14_26.jpeg]

	
6. Discuss the meaning of your chi square value that you calculated.


PART II												
1. You continue to monitor the new population of newts that was transported downstream.  In this new location, garter snakes are plentiful and have been observed actively hunting and consuming both toxic and non-toxic newts.  After 6 years have passed another sampling finds that out of 256 newts, 96 produce the toxin.

	p=
	

	q=
	

	p2 =
	

	q2 =
	

	2pq =
	



a. Assuming Hardy-Weinberg equilibrium has been maintained over the last 6 years, what would the expected frequencies of toxic and non-toxic newts be?


b. [bookmark: _GoBack]How many newts would you expect to be toxic?  How many non-toxic?


c. What are the allele frequencies of the dominant and recessive alleles in this population?


d. What are the observed frequencies for each phenotype?



2. State the null hypothesis (Ho).  Be sure to state both the observed and expected frequencies of alleles or phenotypes in your hypothesis.




3. Calculate the chi square value.
	Phenotype
	Observed (o)
	Expected (e)
	(o-e)
	(o-e)2/e

	
	
	
	
	

	
	
	
	
	

	
	Total=
	
	
	Sum (X2)=



4. Discuss the meaning of your chi square value that you calculated.
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Table 3-1 Critical Values of the x? Distribution

P
df 0.995 0975 0.9 0.5 0.1 0.05 0.025 0.01 0.005 df
1 .000 .000 0.016 0.455 2706 3.841 5.024 6.635 7.879 1
2 0.010 0.051 0.211 1.386 4.605 5.991 7.378 9.210 10.597 2
3 0.072 0.216 0.584 2.366 6.251 7.815 9.348 11.345 12.838 3
4 0.207 0.484 1.064 3357 7.779 9.488 11.143 13.277 14.860 4
5 0412 0.831 1.610 4.351 9.236 11.070 12.832 15.086 16.750 5
6 0.676 1.237 2.204 5.348 10.645 12.592 14.449 16.812 18.548 6
7 0989 1.690 2.833 6.346 12.017 14.067 16.013 18.475 20.278 7
8 1.344 2.180 3.490 7.344 13.362 15.507 17.535 20.090 21.955 8
9 1735 2700 4.168 8.343 14.684 16.919 19.023 21.666 23.589 9
10 2,156 3.247 4.865 9.342 15.987 18.307 20.483 23.209 25.188 10
1 2,603 3.816 5.578 10.341 17.275 19.675 21.920 24.725 26.757 11
12 3.074 4.404 6.304 11.340 18.549 21.026 23.337 26.217 28.300 12
13 3.565 5.009 7.042 12.340 19.812 22.362 24.736 27.688 29.819 13
14 4.075 5.629 7.790 13.339 21.064 23.685 26.119 29.141 31.319 14
15 4.601 6.262 8.547 14.339 22.307 24.996 27.488 30.578 32.801 15
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