Genetics Practice Problems
One Trait Problems
1.  The gene for tall is dominant over dwarf in the garden pea plant used by Mendel.  A pea plant that comes from a line of plants that are all tall (true breeding) is crossed with a dwarf pea plant.  What is the phenotype of the F1 generation?  What is the genotype(s).  

2.  If the offspring generation of problem 1 is crossed with the tall plant from a tall lineage, what will be the phenotype(s) and in what ratios for the offspring?  What will be the genotype(s) and in what ratios.  
3.  If the F1 generation of problem 1 is crossed with the dwarf parent from a dwarf lineage, what will be the genotypes and the ratios of the offspring, and the phenotypes and ratios of the offspring?  

4.  The genes for dark eyes (black and brown) usually dominate over genes for blue or gray eyes.  A man with black eyes marries a woman with light gray eyes.  They have two children, a boy with black eyes, and a girl with blue eyes.  What are the genotypes of the man, his wife, the little boy, and the little girl?

5.  A man with brown eyes marries a woman with blue eyes.  They have 12 brown-eyed children.  What are the genotypes of the man, his wife and children?

6.  A brown eyed man marries a blue eyed woman.  They have four children, two with brown eyes, and two with blue eyes.  What are the genotypes of all these people?

7.  A brown eyed man with a blue eyed mother marries a brown eyed woman with a blue eyed father.  What is the probability that their first child will be brown eyed?  That the second child will be brown eyed.
Two Trait Problems

8.  A man with a dimple and brown eyes (whose father had blue eyes but no dimples) marries a woman with a dimple and brown eyes (whose father had blue eyes with no dimple).  What is the probability their first child will be blue eyed and without a dimple?  (Assume that dimple is a dominant over smooth cheeks, and brown eyes are dominant over blue).

9.  A blue eyed woman with no dimple marries a man with brown eyes and a dimple (whose mother had blue eyes and no dimple).  What is the probability that their first child will have blue eyes and a dimple?    

10.  A man with blue eyes and a dimple (whose mother had blue eyes and no dimple) marries a woman with blue eyes and no dimple.  What is the probability that their first child will be blue eyed with no dimple?  

11.  In sesame plants, one-pod condition (P) is dominant to the three-pod condition (p), and the normal leaf (L) is dominant to wrinkled leaf (l).  These traits are inherited independently.  Determine the genotypes for the two parents for all the possible matings producing the following offspring: 


a.  318 one-pod normal, 98 one-pod wrinkled



b.  323 three-pod normal, 106 three pod wrinkled



c.  401 one-pod normal



d.  150 one-pod normal, 147 one-pod wrinkled, 51 three-pod normal, 48 three-pod wrinkled

e.  223 one-pod normal, 72 one-pod wrinkled, 76 three-pod normal, 27 three-pod wrinkled

Multiple Trait Problems

12.  What is the probability that each of the following pairs of parents will produce the indicated offspring (assume independent assortment of all gene pairs)


a.  AABBCC    x    aabbcc      =    AaBbCc


b.  AABbCc     x    AaBbCc    =    AAbbCC


c.  AaBbCc      x    AaBbCc    =    AaBbCc


d.  aaBbCC      x    AABbcc    =    AaBbCc

13.  A cross between two cats with the genotypes llSsdd and LlSsDd, what is the probability of a cat having the genotype llssdd?  What is the probability of a cat having the short hair, white spotted, and non-diluted phenotype?  

(Shorthair is dominant to long, white spotted coat is dominant to not spotted, diluted color is dominant to non-diluted coloring)

14.  The genotype of F1 individuals in a tetrahybrid cross is AaBbCcDd.  Assuming independent assortment of these four genes, what are the probabilities that F2 offspring would have the following genotypes?


a.  aabbccdd


b.  AaBbCcDd


c.  AABBCCDD


d.  AaBbccDd


e.  AaBBCCdd

15.  Flower position, stem length, and seed shape were three characters that Mendel chose to study.  Each is controlled by an independently assorting gene and has dominant and recessive expression as follows:  


Trait


Dominant


Recessive



Flower Position
Axial (A)


Terminal (a)



Stem Length

Tall (L)


Dwarf (l)



Seed Shape 

Round (R)


Wrinkled (r)

If the plant that is heterozygous for all three traits were allowed to self-fertilize, what proportion of the offspring wold be expected to be as follows?  (Note:  Use probability rules)


a.  Homozygous for the three dominant traits


b.  Homozygous for the three recessive traits


c.  Heterozygous for the three traits


d.  homozygous for axial and tall, heterozygous for round

Genetics Problems/Knight2001
