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Answer all problems on back of sheets

Genetics Problem Set 1
Example #1
When you diagram a cross to solve a genetics problem, follow these steps in order:

1.
Give the Phenotypes of the Parents:


      Tall       (     Short

2.
Give the Genotypes of the Parents:


       TT        (        tt

3.
Show Possible Gametes for Each Parent:

    T or T      (     t or t


	4.
Show the Cross (Use a Punnett Square):


	




5.
Give the genotypic ratio of the offspring: -------------All Tt (4:0)

6.
Give the phenotypic ratio of the offspring: ------------All Tall (4:0)


Example #2

Phenotype:






Tall    (     Tall

Genotype:






  Tt     (      Tt

Gametes:





        T or t      (   T or t

	

	



	Genotype Ratio: -------- 1 TT : 2 Tt : 1 tt

Phenotype Ratio: ------- 3 Tall : 1 Short

Note:    Tt really means:



Chromosome showing where gene



"T" is located


	





T stands for a gene at a particular place on a particular chromosome, and t stands for a gene governing the same trait as does gene T;  t is found on the other member of the chromosome pair.  This organism is hybrid for the trait governed by the genes at the locus where T & t are found.


¡¡¡Use the above 6-step process every time you diagram a cross!!!

PROBLEM SET 1: Solve each problem.  When asked to diagram a cross, you must use the 6-step method outlined on the front side of this paper.  ONLY answers written on a separate sheet of paper will be accepted.  Show all work!!!

1.  Define the following terms:  allele, dominant, recessive, homozygous, heterozygous, hybrid, pure, phenotype, and genotype.

2.  Two pairs of the words in the above list are synonymous.  Which mean the same thing as which?

3.  When Gregor Mendel crossed a plant pure for white flowers (WW) with a plant pure for purple flowers (ww), the offspring all had white flowers.  Diagram the cross.  Which gene is dominant?

4.  Diagram an F2 cross, using F1 offspring from problem # 3, above, as the parents in this cross.

5.  The only way a seed can have the purple phenotype is if each of its cells has TWO copies of the purple allele.  Therefore, a plant with purple seeds is a “pure recessive.”  What do we ALWAYS know about the genotype of an individual with the recessive phenotype?

6.  a). Ralph crossed a round pea with a wrinkled pea.  Both were from long-established pure lines.  All (794) of the F1’s from the cross had round pods.  Which gene is dominant, round or wrinkled?  Diagram the cross.

b). John crossed a round pea of the same variety but unknown ancestry to an identical wrinkled pea.  There were 682 offspring, of which 333 produced round peas, and 349 had wrinkled peas.  Diagram the cross.  What was the genotype of the mysterious round-pea parent?

7.  Dr. Fudd crossed a long-eared wascally wabbit from a pure line with a short-eared wabbit.  Of 473 offspring, all were of the short eared variety.  Diagram the cross.  Which gene is dominant in wabbits, long or short?  How do you know?

8.  Using R and r to represent the genes for red and white flower color:


a). Make a cross assuming that the parent with the dominant phenotype (red) is 
HOMOZYGOUS (RR).  Remember to cross the dominant parent with a pure 
recessive (white).


b). Make a second cross assuming that the parent with the dominant phenotype (red) is HETEROZYGOUS (Rr).  Be sure to include the expected genotype and phenotype ratios of offspring.


c). Explain how the crosses in Problems 8a and 8b could be used to determine the genotype of an individual who has the dominant phenotype.
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