Sample Hardy-Weinberg problems from past final exams

1. Which of the following is NOT an assumption of the Hardy-Weinberg Law?

(A) There is no difference among phenotypes in fitness

(B) There is no migration

(C) There is assortative union of gametes

(D) There is no mutation

(E) Very large (theoretically, infinite) N

^^^^^^^^^^^^^^^^^The following 3 questions are linked^^^^^^^^^^^^^^^^^

Whip-poor-wills  (Camprimulgus vociferus! What a great name!) are found in two adult phenotypes: rufous and gray.  An ornithologist investigates the genetics of this color variation and discovers that rufous individuals are one of two genotypes (RR or Rr), while gray individuals are rr.  The frequency of these genotypes at time t in northern Ohio are: 60% RR, 20%Rr, and 20% rr.

2.  If the Hardy-Weinberg Law holds for these genetic variants, what is the frequency of the R allele in this population?

(A) 0.3

(B) 0.4

(C) 0.5

(D) 0.6

(E) 0.7

3.  What will the phenotype frequency be in the next generation (t+1)?

(A) 60% rufous, 40% gray

(B) 80% rufous, 20% gray

(C) 51% rufous, 49% gray

(D) 91% rufous, 9% gray

(E) 49% rufous, 51% gray

4.  What will the allele frequency, R, be in the generation after that (t+2)?

(A) 0.3

(B) 0.4

(C) 0.5

(D) 0.6

(E) 0.7

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^end of linked questions^^^^^^^^^^^^^^^^^^^^^^

&&&&&&&&&&&&&the following 4 questions are linked&&&&&&&&&&&&&&

Through carrying out Mendelian crosses, a Biology 386 (undergrad research) student determines that the occasional 'pink' bluebells found in the arboretum represent the expression of a homozygous recessive gene, b, at the locus that determines flower color.  The 'typical' allele 'B' produces the classic blue-flowered bluebell.  The student is interested in determining whether the population is in Hardy-Weinberg equilibrium, because if it is not, this might suggest some other evolutionary process is in play.

5.  The genotype frequencies are freq(BB) = F11=0.44, freq(Bb)=F12=0.50, freq(bb)=F22=0.06.  What is q, the frequency of b in the present generation?

(A) .06

(B) .31

(C) .44

(D) .50

(E) .69

6.  If the Hardy-Weinberg law in fact is the only force determining genotype frequencies in the next generation, what is the expected frequency of pink flowered bluebells?

(A) 0.0600

(B) 0.0961

(C) 0.4278

(D) 0.4761

(E) 0.9039

7.  Is the population presently (using frequencies prior to your calculation of the next generation) in Hardy-Weinberg equilibrium?

(A) Yes.

(B) No.  There are fewer than expected proportion of pink-flowered bluebells.

(C) No. There are more than expected proportion of pink-flowered bluebells.

(D) Yes and no.  The proportion of heterozygotes is correct, but homozygotes not.

(E) Yes and no.  The proportion of homozygotes is correct, but the heterozygotes not.

8.  What is true about the evolutionary and 'non-evolutionary' changes in this population from one generation to the next?

(A) Genotype frequencies have changed, but allele and phenotype frequencies have not

(B) Allele frequencies have changed, but genotype and phenotype frequencies have not

(C) Phenotype frequencies have changed, but allele and genotype frequencies have not

(D) Genotype and phenotype frequencies have changed, but allele frequencies have not

(E) Allele, genotype, and phenotype frequencies have all changed

&&&&&&&&&&&&&&&&&end of linked questions&&&&&&&&&&&&&&&

9.  The purpose of the Hardy-Weinberg Law is to predict how a population with known _______ at generation t will have certain ___________ at generation t+1.

[fill in the blanks in the statement above, in order]

(A) allele frequencies, genotype frequencies

(B) genotype frequencies, allele frequencies

(C) allele frequencies, phenotype frequencies

(D) phenotype frequencies, allele frequencies

(E) genotype frequencies, phenotype frequencies

^^^^^^^^^^^^^^^^^^^^^^^^^^^The following 3 problems are linked^^^^^^^^^^^^^^^^^

This scenario might look familiar to you.  The height of anthers in Primula vulgaris is controlled by gene A.  Genotype AA or Aa produces a tall anther, while aa produces a short anther.  A population is not in Hardy-Weinberg equilibrium and the percentages of AA, Aa, and aa, respectively, are 85%, 10%, and 5%.

10.  What is the frequency (p) of the A allele in the population presently (generation t)?

(A) 0.1

(B) 0.2

(C) 0.79

(D) 0.9

(E) 0.99

11.  What will the frequency of the genotype aa be in the next generation (t+1)?

(A) 0.81

(B) 0.18

(C) 0.16

(D) 0.10

(E) 0.01

12.  What will the percent of tall anthers be in the generation t+2?

(A) 0.99%

(B) 10%

(C) 50%

(D) 90%

(E) 99%

^^^^^^^^^^^^^^^^^^^^^^^^^end^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

^^^^^^^^^^^^^^^^^^^^^^^^^The following 4 problems are linked^^^^^^^^^^^^^^^^^
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The problems below are related to the ‘gene pool’ depicted above.  Assume this is its state at time t.

13.  What is the value for pt (the frequency of A)?

(A) .214

(B) .286

(C) .500

(D) .607

(E) .393

14.  What is F12,t?

(A) .214

(B) .477

(C) .500

(D) .607

(E) .393

15.  If the assumptions of the Hardy-Weinberg Law hold, what will F22 be at time t+1?

(A) .368

(B) .286

(C) .154

(D) .477

(E) .500

16.  If A is dominant over a, and A codes for ‘Augmented’ pigmentation in the lab plant, Arabidopsis thaliana, how many Arabidopsis individuals would be ‘expected’ to have augmented pigmentation out of a population of 100 individuals, if the population was in Hardy-Weinberg equilibrium?

(A) 15

(B) 21

(C) 71

(D) 85

(E) 100

^^^^^^^^^^^^^^^^^^^^^^^^^^end of linked q’s^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

