Directions: Each group of questions below consists of five lettered headings followed by a list of numbered phrases or sentences. For each numbered phrase or sentence, select the one heading to which it is most closely related and fill in the corresponding circle on the answer sheet. Each heading may be used once, more than once, or not at all in each group. (This is a MATCHING problem).

Questions 53-56 refer to the following genetic crosses, in which R and T represent dominant alleles and r and t represent recessive alleles for two genes that are located on different chromosomes.

(A) ttrr x ttrr

 (B) TtRr x TtRr 

(C) TTRr x TtRR

 (D) TtRr x ttrr

 (E) TtRr x ttRr

53. Offspring from this cross are expected to exhibit a 1 : 1 : 1 : 1 phenotypic ratio.

54. Offspring from this cross are expected to exhibit a 3 : 3 : 1 : 1 phenotypic ratio.

55. All offspring from this cross are expected to exhibit both dominant traits.

56. This cross is an example of a dihybrid cross in which both parents are heterozygous.

1. A tall pea plant with terminal flowers (flowers on the ends of the stems) is crossed with a short plant that has axial flowers. All 72 offspring are tall with axial flowers. This is a dihybrid cross with the height and flower position traits showing independent assortment.

a. Name the dominant and recessive alleles. 

b. Give the genotypes of the parents and offspring in this cross.

c. Predict the F2 offspring when the tall-axial F1's are allowed to self-pollinate.

2. About 70% of Americans get a bitter taste from the substance called phenylthiocarbamide (PTC). It is tasteless to the rest. The "taster" allele is dominant to non-taster. Also, normal skin pigmentation is dominant to albino. A normally pigmented woman who is taste-blind for PTC has an albino-taster father.

She marries an albino man who is a taster, though the man's mother is a non-taster. Show the expected offspring of this couple.

3. In pigeons the checkered pattern is caused by a dominant allele. A plain (non-checkered) pattern is recessive. Red color is also caused by a dominant allele and brown color by a recessive allele.

a. Show the expected offspring of a cross between a homozygous checkered red bird and a plain brown one. Carry out this cross through the F2 generation.

