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[bookmark: _GoBack]PART A: Answer each of the following questions in one or two paragraphs. Each is worth 20 points.
1. Name each phase of mitosis in the animal cells and explain what happens during each step.
Mitosis is a type of cell division in which one cell divides to form two identical daughter cells. There are four phases of mitosis; prophase, metaphase, anaphase and telophase. The first phase of mitosis is prophase. During this phase, chromosomes recruit and begin to undergo condensation. Further, the spindle starts to form while the centrioles move to opposite poles. Microtubules begin to polarize from the duplicated centrosomes.  Towards the end of the prophase, the nuclear breaks and the chromosomes migrate to the centre of the cell. The second phase of mitosis is the metaphase. During this phase, the condensed chromosomes align themselves along the equator of the elongated cells. Further, the nuclear membrane disappears, and the centrioles align at opposite poles of the cell. Also, the chromosomes align at the metaphase plate at a right angle.
The third phase of mitosis is the anaphase. During this phase, the sister chromatids separate and draw to opposite poles of the elongated cells. The microtubules shorten, and the chromosomes move towards the spindle poles. Also, the two bars move further apart, and at the end of anaphase, each pole contains a complete set of chromosomes. Cell division begins to take place. The last phase of mitosis is telophase. During this phase, the chromosomes reach the poles and the nuclear membrane reforms. The chromosomes begin to condense into their interphase conformations. This phase is followed by cytokinesis, where the cytoplasm divides to form two identical daughter cells. This marks the end of the process of mitosis.
2. Describe the process of natural selection in details.
Natural selection is the process by which heritable traits conferring survival and reproductive advantages to individuals, or related individuals, tend to be passed on to succeeding generations and become more frequent in a population, whereas other less favourable traits tend to become eliminated; the differential survival and reproduction of phenotypes. Natural selection results from the convergence of several primary conditions of ecology and hereditary. It enhances the preservation of organisms that are best fitted for their environment's biological and physical needs while eliminating those that are harmful. For natural selection to occur successfully, the following conditions must be met: heredity, reproduction, variation in organisms' fitness, and variation in individual characters among organisms in a particular environment.
 Heredity ensures that specific traits are transferred from parent to offspring; hence the characteristics of the fittest phenotype survive while the rest are eliminated. Variation in the fitness of organisms refers to the relative competitive ability of organisms where they compete for available resources and the fittest survive. Reproduction ensures that parents produce more offspring than can naturally survive so that when others die, the remaining survivors. Individual characters of organisms enable the more diversified descendants to clutch on many widely diversified places in an environment; hence they can increase in number than the less diversified descendants are eliminated from the environment.
3. Each of the four major kinds of plants is associated with four important evolutionary events. What are those events, and which type of plant is associated with each event?
The four critical evolutionary events in plants took place in different eras. The first event was in the Cenozoic era. During this era, there was glaciation, and the environment was hot. Continents migrated to their present positions. The dominant plants at this time were the angiosperms. The second event was in the Mesozoic era and was divided into two periods: Cretaceous and Jurassic. During the Crustaceous period, Pangaea broke up, and there was a uniform climate and was marked with mild and arid environmental conditions during the Jurassic period. This dominant plant during this period was gymnosperms. 
The third event was in the Paleozoic era, and it had four significant periods, namely the Permian, Carboniferous, Devonian and Silurian periods. During this period, essential groups of gymnosperms appeared. Also, seedless vascular plants became dominant, and first land plants began to diversify. The last event was in the Precambrian era.  This era saw the first life of multicellular organisms and was mainly associated with algae and fungi.
PART B: Answer the following questions in one to four sentences. Each answer is worth 4 points.
1. Explain the difference between genetic drift and gene flow.
Genetic drift refers to an overall shift of allele distribution in an isolated population due to random fluctuations in the frequencies of individual alleles of the genes. On the other hand, a gene flow is the transmission of genetic materials from one population to another, thus leading to a change in the genetic arrangement of the gene pool of the receiving population.
2. Compare and contrast a hypothesis with a scientific theory.
A hypothesis is suggested based on inadequate evidence as a starting point for further investigation and is often based on predetermined outcomes. On the other hand, a scientific theory is a systematic conceptual structure that explains observations made of the natural world that has been erected using scientific methods and which bring together many facts and hypotheses.
3. Species classified in phylum Chordata must have four characteristics at some point in their life cycle. Briefly discuss these four features.
The standard features that must appear during the development of species in phylum Chordata are; a dorsal hollow nerve cord, pharyngeal slits, a notochord and a post-anal tail. The notochord develops during the embryonic stage of development. It provides rigid skeletal support and also the flexible location for attachment of an axial muscle. The dorsal hollow nerve cord originates from the endoderm and is characterized by solid nerve cords located in the guts. The pharyngeal slits are the opening in the pharynx, and finally, the post-anal tail is a posterior elongation of the body that enables locomotion in aquatic species.

4. What is the expected phenotypic ratio for a cross between two individuals that are heterozygous for a given trait? Use one of Mendel’s pea plant traits as an example.
The phenotypic ratio expected when two heterozygous organisms for a specific trait are crossed 3:1 of dominant to recessive phenotype. One of Mendel’s pea plant traits that he used is flower colour. In the F1 generation, Mendel applied pollen from a plant with violet flowers to the stigmas of a plant with white flowers. He noted that the white colour trait completely disappeared in the F1 generation. He then allowed the F1 plants to self-fertilize and indicated that the plants in the f2 generation violet flowers and white flowers in the ratio of 3:1.
5. Briefly describe the three types of archaea.
The three major types of archaea are; halophiles, methanogens and thermophiles. The methanogens are anaerobic and produce methane. They are often found in bogs, intestinal tracts of ruminants and sewage treatment plants. They can act as a source of natural gas. The thermophiles are bacteria that love heat and hence are mostly found in hot springs. They are primarily chemosynthetic and use iron for respiration. The halophiles survive best in areas with high salt concentrations, as in salty water bodies.
6. Why is methane and carbon dioxide called greenhouse gases? Why is the atmospheric presence of greenhouse gases increasing?
Methane and carbon dioxide are referred to as greenhouse gases because they can absorb infrared radiation emitted from the Earth's surface and reradiate them back to the Earth's surface, thus causing a greenhouse effect. The atmospheric presence of greenhouse gases is increasing because of the development into the industrial era. This increase is attributed to human activities because they have caused the increased concentration of greenhouse gases into the atmosphere. 
7. What are the phases of logistic population growth? Briefly discuss each phase.
Four phases characterize the logistic population growth curve: the lag phase, stable equilibrium phase, decelerating, and exponential phases. During the lag phase, the growth rate is slow because only a few organisms are reproducing. At the stable equilibrium phase, the population has reached its carrying capacity and hence growth stops because of limited resources. A slow growth rate marks the deceleration phase because resources have become limited. Finally, the exponential growth phase is characterized by a fast population growth rate since there are adequate resources and many organisms are reproducing.
8. Compare and contrast prokaryotic and eukaryotic cells.
Prokaryotic cells have no nucleus. They lack membrane-bound organelles and are exclusively unicellular. The DNA arrangement in Prokaryotic cells is circular, and they are found in the nucleoid within the cytoplasm. Further, they have a smaller diameter compared with that of Eukaryotic cells. Eukaryotic cells, on the other hand, have a nucleus and also membrane bound-organelles. They may either be unicellular or multicellular. Also, their DNA arrangement is linear are contained within the membrane-bound nucleus.
9. What benefit is derived from the mutualism of bacterium and legumes?
Legumes form a symbiotic relationship with the nitrogen-fixing soil bacteria called rhizobia. As a result of the symbiotic relationship, nodules are formed on the plant roots, where bacteria are accommodated to translate atmospheric nitrogen into ammonia. Ammonia is helpful to the plant since it is an essential source of nitrogen for the plant.
10. What are the differences between steroid hormones and peptide hormones?
One of the significant differences between steroid hormones and peptide hormones is that; peptide hormones generally bind to the cell surface receptors the DNA in the nucleus while steroid hormones bind to the receptors inside the cytoplasm to act as a second messenger, transforming the transcription. Also, peptide hormones are made up of amino acids, whereas steroid hormones are made up of cholesterol. Further, steroid hormones are synthesized in the Smooth Endoplasmic Reticulum while peptide hormones are synthesized in the rough Endoplasmic Reticulum. Besides, steroid hormones often exert permanent action, whereas peptide hormones exert temporary action.






