Hardy-Weinberg Equilibrium

HW1) You are studying a population of wildflowers. You have determined from previous studies that yellow is the dominant phenotype. The population has 75 yellow (YY) flowers, 176 yellow (Yy) flowers, and 41 white (yy) flowers. 


a) What is the allele frequency of the 


recessive allele?


b) What is the allele frequency of the 


dominant allele? 

HW2) All the wild horses in a population have either long mane or short mane. A study has shown that 97% of the alleles in the population are for long mane. What percent of the alleles in the population are for short mane?

HW3) A population of fruit flies has 968 with white eyes and 19032 with red eyes. The allele for red eye is known to be dominant. The population is in Hardy-Weinberg equilibrium.


a) What is the allele frequency of the recessive allele?


b) What is the allele frequency of the dominant allele?


c) How many flies are homozygous dominant?


d) How many flies are heterozygous? 

HW4) You are studying a population of beetles. You have determined from previous studies that one gene controls wing length and that the allele for short wing is the dominant allele. The population has 210 short wing (SS) beetles, 1000 short wing (Ss) beetles, and 870 long wing (ss) beetles. 


a) What is the allele frequency of the recessive allele?


b) What is the allele frequency of the dominant allele?

HW5) All the squirrels in a population have either red fur or black fur. A study has shown that 35% of the alleles in the population are for red fur. What percent of the alleles in the population are for black fur?

HW6) A population of birds has 3072 short beaked and 27000 long beaked. The allele for long beak is known to be dominant. The population is in Hardy-Weinberg equilibrium.


a) What is the allele frequency of the recessive allele?


b) What is the allele frequency of the dominant allele?


c) How many birds are homozygous dominant?


d) How many birds are heterozygous? 

HW7) In the US, about 1 in 30,000 babies are born with the recessive genetic disorder cystic fibrosis. What % of the population are carriers? What % are non-carriers?

HW8) In the above problem, what is the allele frequency of the allele for cystic fibrosis? What is the frequency of the dominant allele?   

HW9) In the Ashkenazi Jew population, about 1/5000 babies are born with a serious inherited recessive disorder called Canavan’s disease. What % of the population are carriers? What % are non-carriers?

Answer Sheet for Hardy-Weinberg Equilibrium
HW1)
(a)
44% (258/584)


(b)
56% (326/584)

HW2)
3%

HW3)
(a)
22%


(b)
78%


(c)
12168


(d)
6864

HW4)
(a)
66% (2740/4160)


(b)
34% (1420/4160)

HW5)
65%

HW6)
(a)
32%


(b)
68%


(c) 
13905


(d)
13087

HW7)

Carriers (Qq) = 0.0115



Non-carriers (QQ) = 0.988

HW8)

q​​f (recessive cystic fibrosis allele frequency) = 0.0058



Q​​f (dominant healthy allele frequency) = 0.9942 

HW9)

Carriers (Qq) = 0.028



Non-carriers (QQ) = 0.972

