General Biology

S. Sharp


Name:

Block:

Date:

Genetics Problems WS (Level 1)
Instructions: Use information below and a biology textbook answer the following questions to help you understand the different ways that traits can be passed on to offspring.  
1. Define the following terms:

a. “homozygous dominant”-

b. “heterozygous”-

c. “homozygous recessive”-

2. Circle the word that fits correctly with the paragraph.  
Punnett squares can help predict the possibility of inheriting a given trait from crossing two parents.  Each parent has (one / two) allele(s) for each trait in all of their body cells, which are (diploid / haploid).  Remember that alleles are versions of a gene.  These can be dominant, written with a capital letter, or recessive, written with a  lower-case letter.  Through meiosis, each parent donates (one / two) allele(s) to their (diploid / haploid) gametes, and when those gametes combine during the process of (mitosis / fertilization), all resulting offspring will have (one / two)  allele(s), which means they are (diploid / haploid) for the trait.  To keep track of generations, the first group to be crossed are called the “P Generation”.  The offspring of the P Generation are called the (F1 Generation /F2 Generation).  The offspring of that generation are called the (F1 Generation /F2 Generation), etc.
Complete Dominance: A certain pea plant’s flowers exist in two phenotypes (physical traits): purple or white.  Parent flowers that are purple can be PP (homozygous dominant) or Pp (heterozygous).  Parent flowers that are white are always pp (homozygous recessive). To discover the offspring of a cross between a parent who is Pp with one who is also Pp, complete a Punnett square in the following way:  (This cross  of this P Generation, Parent 1 crossed with Parent 2, can be written Pp X Pp).  Remember: each parent can only donate ONE allele into a gamete!
           Parent 1

         Parent 2 

  Gametes (e.g. eggs)
                    Gametes (e.g. sperm)

     P
        p

P
Possible F1 genotypes for body (somatic) cells
p
The phenotypic ratio of the F1 offspring is-   3 Purple: 1 White
The geneotypic ratio of the F1 offspring is-    1 PP : 2Pp : 1pp
For example, pea color in plants shows complete dominance, therefore, the genotypes and phenotypes of the F1 offspring would be as follows: 
	Genotype
	Phenotype

	PP
	Purple

	Pp
	Purple

	pp
	White


Complete Dominance Practice Problems:
3. The following problems look at genetic crosses of pea plants, which the father of genetics, Gregor Mendel, studied to learn about the way inheritance works.  The traits and alleles are as follows.  Complete the Punnett squares for each, and identify the genotypic and phenotypic ratios of the F1 generation for each cross.
	Trait (Phenotype)
	Dominant Allele
	Recessive Allele

	Flower Color
	Purple (P)
	White (p)

	Flower Position
	Axial (A)
	Terminal (a)

	Seed Shape
	Round (R)
	Wrinkled (r)

	Stem Length
	Tall (T)
	Dwarf (t)


a. Pp X PP  (P Generation)  
   Genotypic ratio (F1): ______________






   Phenotypic ratio (F1):______________


b. Aa X aa  (P Generation)  
   Genotypic ratio (F1): ______________






   Phenotypic ratio (F1):______________


c. Tt X Tt
  (P Generation)  
   Genotypic ratio (F1): ______________






   Phenotypic ratio (F1):______________


d. Draw a Punnett square representing  two plants that are heterozygous for seed color:                                                                  







   Genotypic ratio (F1): ______________






   Phenotypic ratio (F1):______________


e. Draw a Punnett square representing the F1 offspring of a cross of a parent plant that is heterozygous for seed shape with a parent that has wrinkled seeds.  
   Genotypic ratio (F1): ______________






   Phenotypic ratio (F1):______________


f. Draw a Punnett square representing the F1 offspring of a cross of one parent with axial flowers with another parent that has terminal flowers.  (in this example, some of the offspring will have axial flowers and others will have terminal flowers.





   Genotypic ratio (F1): ______________






   Phenotypic ratio (F1):______________


g. Can two parent plants that have tall stems have an offspring with dwarf stems?  Draw a Punnett square and explain your answer.
   Genotypic ratio (F1): ______________






   Phenotypic ratio (F1):______________


h. If one parent plant has wrinkled seeds, and the other has a round seed phenotype, how would you determine the genotype of the round parent?  Draw two Punnett squares and explain your answer.

PP





Pp





Pp





pp
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