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Example: 1 
There is a hypothetic trait in population (in total of 100 individuals) with 
dominant phenotype in 75 of people. Determine the frequency of alleles 
and genotypes (population is in HW equilibrium).  

 
(p+q)2 = p2 + 2pq + q2 = 1                           

 
 
 
Dominant phenotype includes dominant homozygotes and heterozygotes (complete 
dominance). We calculate the frequency of recessive homozygotes (recessive phenotype).  
q2(aa)…..100 - 75 = 25….dividing 100 (total number of individuals) = 0.25  

Allelic frequency 
q (a) is obtained by square rooting of 0.25 = 0.5 
p (A)= 1 – q = 1 – 0,5 = 0.5  

Genotype frequency 
P (AA) = p2 = 0.52 = 0.25 
H (Aa) = 2pq = 2 × 0.5 × 0.5 = 0.5  
Q (aa) = q2 = 0.52 = 0.25  
The results can be expressed also in percentage. 
 

Example: 2 
Albinism is inability to synthesize pigment melanin and it is recessively inherited disease. In 
the population, there is one albino (aa) per 10 000 people (0.0001). Calculate the allelic 
frequency of recessive allele a for albinism. How many % of carriers (Aa) are in the 
population? 
Solution:  
1) First, you have to transfer descriptin into the symbols of allelic and genotypic frequencies. 

In this case, you have to calculate the frequency of recessive allele q(a) from the genotype 
frequency of recessive homozygotes Q (aa).                                                                          

2) If the population is in HW equilibrium (we suppose yes if it is not stated otherwise), it is 
valid that Q = q2 and the frequency of the recessive allele is equal to two square root of 
the frequency of recessive homozygotes q(a) = 0.01. 

The next step is to calculate frequency of carries, genotype frequency of heterozygotes in 
population H(Aa). According to the HW, H = 2pq. But first we have to calculate the frequency 
of dominant allele p(A). Since p + q = 1, we can calculate p = 1 – q = 0.99. The genotype 
frequency of heterozygotes is H = 2 × 0.99 × 0.01 = 0.0198, that is 1.98 %. 
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Solve the following tasks: 
 

3. Calculate genotype and phenotype frequencies in panmictic population in case that gene I 

(blood system AB0) exists in population in three forms (IA, IB and i). Frequence of allele IB (q) 

= 0.4 and frequency of allele i (r) = 0.4.  

4. We observed type of earlobes in group of 100 students. It is monofactorial trate with 
three forms. Attached earlobe (aa) was found in 17 students, middle attached (Aa) in 45 
students and free (AA) in 38 students. 
a) Find out frequencies of allele A and a. 
b) Check if HW equilibrium is valid (use χ2 test, table value – see supplement in handbook). 
 
5. The population is in HW equilibrium. The allelic frequency for blue eye colour is q (b) = 0.6.  
Calculate the frequency of people with blue eyes in the population.  
  
6. In the population, there are 36 % of people with blue eyes (bb) and 64 % with brown eyes 

(BB, Bb). How many % of the brown eye people are homozygotes and heterozygotes? 

7. In our population, there are about 84 % of people with Rh+ (DD, Dd) and 16 % with Rh- 

(dd).  What is the frequency of the dominant allele? 

8.  Frequency of recessive allele a for myopy (short sightedness) in a population is 0.14, q (a) 

= 0.14. What are the frequencies of short-sighted people (aa) and carriers (Aa) in this 

population? 
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