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Instructions: Answer the questions below by typing your responses in the textboxes.

1. [bookmark: _GoBack]What are alleles?
Alleles are pair of genes on a chromosome that determine the hereditary characteristics in a living organism. For instance, the genes that determine the color of human hair.

2. Define homozygous and heterozygous.
1) Homozygous is a term used to describe a gene identical alleles on both homologous chromosomes. For a dominant trait, it is indicated by capital letters (XX) and for recessive trait by small letters (xx).
2) Heterozygous is a word used to describe a gene that has different alleles. For example, (Xx) in which there is both dominant allele and a recessive allele. 

3. State the law of segregation.
The law of segregation argues that alleles segregate indiscriminately into gametes. When gametes are formed, each allele of one parent segregates randomly into the gametes, in a manner that the parent’s gametes bear each allele.

4. Contrast genotype and phenotype.
Genotype refers to the genetic composition of the organism that is responsible for many traits in an individual while phenotype is the visible or observable characteristics in living organisms. For example, hair color.

5. State the law of independent assortment.
The law of independent assortment sates that the allele of one gene separates independently of an allele of another gene. The implication of this is that the traits are transferred to offspring separately and independent of one another.

6. What is a testcross?
A testcross can be used to determine the organism’s genotype by crossing the genotype of the unknown individual with a homozygous recessive individual. This is aimed at discovering the genotype of the unknown individual. 

7. In dogs, black hair color (B) is dominant to brown hair color (b). A black dog of unknown genotype mates with a brown dog (bb). Half of the puppies are black and half of the puppies are brown.  What is the genotype of the black dog?
The genotypes of the black dogs are (bb). On the other hand, the genotypes of the brown dogs are (Bb). 

8. Describe an example of incomplete dominance. 
 During incomplete dominance, one genetic situation does not entirely dominate another allele, and this leads to a new phenotype. For example, the pink roses result from incomplete dominance. When red roses, which have the dominant red allele, are interbred with white roses, a recessive, the offspring will be heterozygote and will express a pink phenotype. In this case, the results have been a blending of the white and red parent phenotypes to lead in pink phenotypes of the offspring rather than being red or white. This example opens our understanding of incomplete dominance.

9. How is your blood type determined? 
The alleles determine an individual's blood type he or she inherits from both parents. The blood types are classified into four categories, ABO. This is grouped as A, B, AB, and O. Each blood group has multiple alleles. For type A, the genotypes are either AA or AO. For Type B, the genotypes are BB or BO. For Types AB, the genotypes are AB. And for Type O, the genotype is OO. To understand how the blood groups of individuals are determined, we shall look at the example below. Let us say the mother as blood group A, with genotype AO and the father has a blood group AB, so the genotype is AB. The children born from these two parents will have the following blood genotypes determined by crossing the parents' genotypes; AA, AO, AB, and BO. So, in this case, the possible blood types for the children are three, blood group A, blood group B, and blood group AB.     

10. Can a woman and a man both with Type A blood have a baby with Type O blood?  Explain your answer.
Yes, a couple with blood group A can give birth to a baby with blood type O. however, this will depend heavily on the genotypes of the parent. If all parents have genotypes AA, the children born will have pure blood group A. If all the parents have blood genotypes AO, heterozygotes, then the children born will have; AA, AO, AO and OO. This example implies that the parents can have a child with blood type O. 

11. What is pleiotropy?
Pleiotropy happens when one gene winds up controlling multiple phenotypic traits in the organism. In some incidences, we see genetic mutation in human beings which bring about changes in the phenotypic or appearance of the genes. Sometimes we see genetic changes and phenotype variations not from a mutation, but from a gene controlling multiple traits. This can be described as pleiotropy. For example, the sickle cell anemia in humans in which the blood cells are altered to look like crescent shape instead of having normal shape. This results from pleotropic conditions.  


12. What is polygenic inheritance?

Polygenic inheritance happens when one trait is controlled by two or more genes. In most case, the genes tend to be large in size but have small effect. For example, in human; height, skin color, eye color, weight, and disease resistance. In plants, they include flower size and grain color. These traits are influenced by multiple genes considered to be polygenic in nature. 

13. In rats, white hair color (W) is dominant to black hair color (w). A black rat mates with a heterozygous white rat. Use a Punnett Square to determine the possible genotypes and phenotypes of the offspring.
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14. A man and woman are both carriers of cystic fibrosis allele c, which is recessive to the normal allele C.  Use a Punnett Square to determine the probability that their child will have the disorder.
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The probability that a child will have the disorder is ¼. 

15. Tim and Jan both have freckles, but their son does not.  Use a Punnett Square to show how this is possible.

Let letter A represent dominant trait for Freckles. Assuming that all parents are heterozygotes, Aa, the children born will have; 
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It is possible that Tim and Jan will have one child without the freckles. This probability is ¼.
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