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1. What is the basic idea of natural selection?

The basic idea of natural selection was proposed by Charles Darwin based on the ability of organisms to adapt in the changes in their environment. The resources are limited and thus the most competitive organisms survive while the poorly adapted organisms end up dying. The organisms with favorable traits pass them to their offspring.  

2. What is evolutionary adaption?

Evolutionary adaptation is the process that organisms go through in order to become accustomed to an environment. The process of natural selection is the main cause of evolutionary adaptation as organisms develop new structures with the need to adapt better to their environmental challenges.  

3. Describe the five types of evidence of evolution.
1) Comparative embryology. This is the comparison of embryo development in different species. In the initial stages of embryo development, they all appear the same despite having come from different organisms. This gives a hint that living organisms may have been previously the same. 
The fossil records. Scientists find the fossils of past living organisms and study their relation to current living organisms of the same species. This is done by the use of dating methods, for instance, the carbon dating techniques. It has been discovered that there are significant changes that have occurred in living organisms over time and this supports evolution  
Comparative anatomy. Group of organisms sharing a common ancestral origin would be expected to show similar structural features. The degree of resemblance in them indicates some evolutionary relations among the living organisms.  
Comparative serology also shows some degree of evolution. Serology is the study of body fluids and serum. If the serum of human and close primates is compared, it will show a closer association between the organisms. However, comparing the serum of human with that of organisms like the dogs will give very little relation. This shows that humans and apes have a closer ancestral origin. 
Molecular biology. The DNA and the genetic code reflect the shared ancestry of life. The DNA of many organisms is closer and this shows how close in evolutionary relations they are. 
4. What kinds of adaptations did Darwin observe in the Galápagos finches? 

The Galápagos finches appeared very appealing for Darwin due to their adaptation to survive on the island. The adaptations were visible on the beaks of these finches. For example, large ground finches have typical finch-like beaks for crushing seeds. The cactus ground finches have long strait beaks and split tongue for getting nectar out of flowers. The insectivorous tree-finches have their beaks curved and parrot like but feed on beetles and other small insects. The warbler finches have slender beaks for feeding on small insects. Lastly, Darwin was greatly surprised by the wood pecker finches which have the ability to climb vertical tree-trunks and bore bores in woods in search for insects. All these finches are exiting and serve as good example of adaptive radiation.  

5. What are the two observations that formed that basis of Darwin’s theory of natural selection?
Overproduction. He argues that all that many species are produced and that only a few survive to adulthood
Adaptation. Darwin observed that the organisms with increasingly suitable traits survived the environmental changes. 

6. Describe one example of natural selection in action.

The peppered moth is used as a good example of natural selection in action. During the industrial revolution in Europe, the industries produced smoke that made black peppered moths, the melanic forms common in this area. The white specked moths were much common in the unpolluted area far away from the industries. These happenings were due to the need to camouflage with the tree trunks to avoid visibility from predation. For instance, if the white speckled moths stayed around the polluted areas would be easily visible to predators and thus fed upon.   

7. What is a population?

A population is a group of organisms of the same species that live in a particular geographical area and have the capability of interbreeding for population growth. 

8. List two sources of genetic variation.
1) Mutation that creates entirely new alleles in a population. 
Cross over between chromatids of homologous chromosomes in the process of meiosis. 

9. What is a gene pool?

a gene pool is the total number of genes of every individual in a population. It is used to show the genetic diversity among living organisms. The larger the gene pool, the higher the chances of genetic diversity.

10. What is genetic drift?

Genetic drift refers to the change in the occurrence of an existing gene variant in a population as a result of random sampling of the living organisms

11. Describe the bottleneck effect.

The bottleneck effect is felt in the population as due to natural disasters. The genetic drift that happens when the size of population is severely reduced due to events like natural disasters that kill most of the individual living a small number of individuals.    

12. What is the founder effect?

The founder effects occur when a population looses the genetic variation such that a new population is established by a very small number of individuals from a huge population. 

13. Describe gene flow.

The gene flow refers to the exchange of alleles between two or more populations. It is sometimes referred to as gene migration due to migration of species from one population to another.

14. Define Darwinian fitness.

The Darwinian fitness refers to the genetic contribution of an individual to the next generation’s gene pool relative to the average for the population. It is measured using the number of offspring that survive to the reproductive age. 

15. How does directional selection differ from stabilizing selection?

Directional selection is characterized by the genetic variance shifting towards a new phenotype especially when exposed to changes in the environments. On the other hand, the stabilizing selection leads to significant reduction of a population’s genetic variance when natural selection favors an average phenotype and selects against extreme variations. 
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