Example assessment questions

Multiple choice questions:

You are examining a population of snails in Mendon Ponds.  You notice some are dark brown and some are grey, the brown color is dominant to the gray color.  The allele frequencies are p=0.7, q=0.3.  

If you sampled 300 individuals from the pond, how many would be brown?
(A) 27
(B) 126
(C) 147
(D) 273

You are surveying population genetics of snails while studying abroad in New Zealand.  At your locus of interest, you have AA: 32 Aa:45 aa: 23.  Assuming HWE, which of the following statements is true when you go back to survey the population the next year?
(A) The frequency of the a allele would be 0.545.
(B) If you surveyed 100 snails you would expect 30 snails to be AA.
(C) The genotype frequency of heterozygotes would be 0.45.
(D) Homozygous recessive genotypic frequencies would be the same as last year.


Short answer questions:

You are examining Widow’s peak in our class.  It is controlled by a single locus and exhibits dominant inheritance.  The allele frequency for the dominant allele in our class is p=0.16.

What is the fraction of our class that will not have a Widow’s peak?



Longer short answer questions:

	Genotype
	Count

	LL
	165

	Ll
	60

	ll
	25


You are investigating a wild population of Heliconia spp. (flower) in Costa Rica.  The length of the nectary (L_: long, ll: short) correlates with the length of the beak of the hummingbird pollinator.  A new hummingbird species has moved into the area, and their beaks are much shorter than the resident pollinators.  Given your survey results to the right, do you think evolution has occurred at this locus in this population of plants? 

a. Allele frequencies of your population: 		fL: _________			fl: _________


b. Expected genotype frequencies: 			LL: _________		Ll: _________		ll: _________


c. Expected genotype counts (out of 250): 		LL: _________		Ll: _________		ll: _________


[image: ]d. Chi-square value:				_________				d.f.=n-1-1


e. Conclusion:  With respect to this locus, the population is considered to be…. (circle one)

	in Hardy-Weinberg Equilibrium (HWE),		not in Hardy-Weinberg Equilibrium (HWE),

		 and therefore, evolution is… (circle one)

	likely not occurring at this locus.			likely is occurring at this locus.

f. Justify your answer to part e.:
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Chi-square table (http://ib.bioninja.com.au/higher-level/topic-10-genetics-and-evolu/102-inheritance/chi-squared-table.html)
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Degree of Probability of Exceeding the Critical Value
Freedom | 0.99 095 0.90 0.75 050 025 0.10 005 001
1 0000 0004 0016 0102 0455 132 271 384 663
2 0020 0103 0211 0575 1386 277 461 599 921
3 0115 0352 0584 1212 2366 41 625 781 1134
4 0207 0711 1064 1923 3357 539 778 949 1328
5 0554 1145 1610 2675 4351 663 924 | 107 1509
6 0872 1635 2204 3455 5348 784 1064 | 1259 1681
7 1239 2167 2833 4255 6346 904 1202 | 1407 1848
8 1647 2733 3490 5071 7344 1022 1336 | 1551 2009
9 2088 3325 4168 5899 8343 1139 1468 | 1692 2167
10 2558 3940 4865 6737 9342 1255 1599 | 1831 2321
i 3053 4575 5578 7584 10341 1370  17.28 | 1988 2472
12 3571 5226 6304 8438 11340 1485 1855 | 2103 2622
3 4107 5892 7042 9299 12340 1598 1981 | 2236  27.69
% 4660 6571 7790 10165 13339 1712 2106 | 2368 2914
15 5229 7261 8547 11037 14339 1825 2231 | 2500  30.58
16 5812 7962 9312 11912 15338 1937 2354 | 2630 3200
7 6408 8672 10085 12792 16338 2049 2477 | 27.59 3341
18 7015 9390  10.865 13675 17.338 2160 2599 | 2887  34.80
19 7633 10117 11651 14562 18338 2272  27.20 | 3014 36.19
20 8260 10851 12443 15452 19337 2383 2841 | 3141 3757
2 9542 12338 14041 17240 21337 2604 3081 | 3392 4029
2 10856 13848 15659 19.037 23337 2824 3320 | 3642 4298
26 12198 15379  17.292 20843 25336 3043 3556 | 3889 4564
28 13565 16928 18939 22657 27.336 3262 3792 | 4134 4828
30 14953 18493 20599 24478 29336 3480 4026 | 4377 5089
40 | 22164 26509 29051 33660 39335 4562 5180 | 5576  63.69
50 | 27707 34764 37689 42942 49335 5633 6317 | 6750  76.15
60 | 37485 43188 46459 52294 59335 6698 7440 | 7908  88.38
Not Significant Significant





