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  Guided Reading: Chapter 23 
 

 

1.  Because Darwin did not know about the work of Gregor Mendel, he could not explain how organisms 

pass heritable traits to their offspring. In looking at genetic variation, what are discrete characters, 

and what are quantitative characters? 

 

 

 

 

 

 

 

Genetics Review: 
 

2. What is the ultimate source of new alleles? 

 

 

 

 

3. Much of the genetic variation that makes evolution possible comes through sexual reproduction. What 

are the three mechanisms by which sexual reproduction shuffles existing alleles? 
 

 (a) 

 
 (b) 

 
 (c) 

 

 

 

 

4. Define each of the following terms: 
 

 (a) Population Genetics - 

 

 

 (b) Population - 

 

 

 (c) Species - 

 

 

 (d) Gene Pool - 
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5. The Hardy-Weinberg principle is used to describe a population that is not evolving. What does this 

principle state? 

 

 

 

 

6. If the frequency of alleles in a population remains constant, the population is at Hardy- Weinberg 

equilibrium. There are five conditions for Hardy-Weinberg equilibrium. It is very important for you to 

know these conditions, so enter them neatly into the box below. 
 

Conditions for Hardy-Weinberg Equilibrium 
 

1 
  

2 
  

3 
  

4 
  

5 
  

 

 

It is not very likely that all five of these conditions will occur, is it? Allelic frequencies change. 

Populations evolve. So this is an attempt to prove what evolution is by proving what it is not. This data 

can be tested by applying the Hardy Weinberg equation. Let’s look at how to do this.  

 
 

Equation for Hardy-Weinberg Equilibrium  
 

p2 + 2pq + q2 = 1 
  

Where p2 is equal to the frequency of the homozygous dominant in the population, 2pq is equal to the 

frequency of all the heterozygotes in the population, and q2 is equal to the frequency of the homozygous 

recessive in the population. 
  

Consider a gene locus that exists in two allelic forms, A and a, in a population.  

Let p = the frequency of A, the dominant allele 

and q = the frequency of a, the recessive allele. 

So, 

p2 = AA,  

q2 = aa,  

2pq = Aa  

 
If we know the frequency of one of the alleles, we can calculate the frequency of the other allele:  

p + q = 1, so  

p = 1 – q  

q = 1 – p 
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7. So, here is a problem to try. Suppose in a plant population that red flowers (R) are dominant to white 

flowers (r). In a population of 500 individuals, 25% show the recessive phenotype. How many 

individuals would you expect to be homozygous dominant and heterozygous for this trait?  

 

 

 

 

 

 

 

 

 

 

 

8. In a population of plants, 64% exhibit the dominant flower color (red), and 36% of the plants have 

white flowers. What is the frequency of the dominant allele?  
(There are a couple of twists in this problem, so read and think carefully.) 

 

 

 

 

 

 

 

 

 

 

 

9. Define microevolution. 

 

 

 

 

 

 

 

10. What are the 2 main causes of microevolution. 
 

 (a)       (b) 

 

 

 

 

11. Define genetic drift. 
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12. List, and briefly describe the two situations that can shrink a population down to a small enough size 

for genetic drift to have a large effect. 
 

 (a) 

 

 

 

 

 

 (b) 

 

 

 

 

 

 

13. Discuss what is meant by heterozygote advantage, and use sickle-cell anemia as an example. 

 

 

 

 

 

 

 

 

 

 

 

14. In evolutionary terms, fitness refers only to the ability to leave offspring and contribute to the gene 

pool of the next generation. It may have nothing to do with being big, or strong, or aggressive. Define 

relative fitness. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


























