
BIOLOGY I     
Genetics Worksheet – Patterns of Inheritance 
 

1. In a certain plant, when individuals with blue flowers are crossed with individuals with 
blue flowers, only blue flowers are produced.  Plants with red flowers that are crossed with 
other red flower plants sometimes produce only red flowers, while other times they 
produce either red or blue flowers.  When plants with red flowers are crossed with plants 
with blue flowers, sometimes only red flowers are produced while other times either red or 
blue flowers are produced.  Which gene is dominant?  Explain your answer. 

 
 
 
 

2. A wire-hair terrier and a smooth-hair terrier are mated.    The offspring produced are 6 
wire-hair puppies and 2 smooth-hair puppies. 

 
a. What pattern of inheritance best describes this situation? 
 
b. What is the genotype(s) of the wire-haired puppies?  Of the smooth-haired 

puppies? 
 
 

c. What would be the expected genotype and phenotype ratios of a mating between 2 
wire-haired terriers that are heterozygous? 

 
 

 
3. Imagine you are the dog breeder in the above question.  You are given a wire-haired terrier 

of uncertain parentage with no pedigree.  The dog shows particularly good traits for the 
wire-haired version of this breed and you would like to use this dog for breeding.  Explain 
the type of mating you could use to determine whether the genotype of your mystery dog 
is true-breeding or hybrid?  Use a Punnett square to confirm your answer. 

 
 
 
 

4. Which is easier to establish, a pure-breeding population for a dominant or a recessive 
trait?  Explain why. 

 
 
 

5. If black fur color is controlled by a dominant allele (B) and brown fur color is controlled by 
a recessive allele (b). 

a. Use a Punnett square to determine what the genotypes of the parents are when a 
cross between a black male and a brown female produces ½ black and ½ brown 
offspring? 

 
 
 
b. What are the genotypes of the offspring? 

 
 

c. What would be the genotype and phenotype ratios of a cross between to 
heterozygous parents? 

 
 



 



6. A cross between a yellow rat and a yellow rat produces only yellow offspring.  A cross 
between a white rat and a white rat produces only white offspring.  A cross between a 
white rat and a yellow rat produces only cream offspring. 

 
a. What is the pattern of inheritance? 
 
b. What would be the expected genotype and phenotype ratios if you cross a yellow 

rat with a cream rat? 
 
 

c. What would be the expected genotype and phenotype ratios if you cross two 
cream rats? 

 
 
7. In humans, normal skin pigmentation is influenced by a dominant gene, which allows 

pigmentation to develop.  All individuals who are homozygous for the recessive allele are 
unable to produce an enzyme needed for melanin production and are therefore referred to 
as albino.  If two parents with normal skin pigmentation produce an albino child: 

 
a. What are the genotypes of the parents? 
 
b. What is the genotype of the child? 
 
c. What are the chances (%) that a child produced by these parents will be albino? 

 
d. What are the chances (%) that the couple will have a child that is a carrier of 

albinism? 
 
e. If an albino man marries a woman who is heterozygous for normal skin pigmentation, 

what are the expected genotype and phenotype ratios of their children? 
 
 
f. If the albino man marries a woman who is homozygous dominant for normal skin 

pigmentation, what percentage of the children will be albino? 
 
 

8. The allele for albinism is recessive to the allele for normal skin pigmentation.  A normally 
pigmented woman whose father is an albino marries an albino man whose parents have 
normal pigmentation. 

 
a. What is the genotype of the woman? 
 
b. What is the genotype of the woman’s father? 
 
c. What is the genotype of the man? 
 
d. What are the genotypes of the man’s parents? 
 
e. What are the expected genotype and phenotype ratios for this couples children? 

 
 
 

9. A breeder of cattle has a herd of white cows and a roan bull.  Roan coat color is expressed 
as red and white spots in the phenotype.  The two homozygous forms of the trait for coat 
color are red or white, and the heterozygous form is roan. 

 
a. What is the simplest explanation for the inheritance of these colors in this breed of cows? 
 
b. What are the expected genotype and phenotype ratios for calves from a cross 

between a white cow and a red bull? 
 



 
 
c. What are the expected genotype and phenotype ratios for calves from a cross 

between a white cow and a roan bull? 
 

 
d. What are the expected genotype and phenotype ratios for calves from a cross 

between a roan cow and a roan bull? 
 
 
 

10. An X-linked recessive gene produces red-green colorblindness.  A woman with normal 
vision whose father was colorblind marries a man with normal vision. 

 
a. What is the genotype of the woman? 
 
b. What is the genotype of the man? 

 
c. Predict the genotypes and phenotypes by gender for the children of this couple. 
 

 
d. What are the chances that this couple will have a colorblind son? 
 
e. What are the chances that this couple will have a colorblind daughter? 
 
f. What could be possible genotypes for the mother of a colorblind man? 
 
g. What could be possible genotypes for the father of a colorblind man? 

 
h. What could be possible genotypes for the mother of a colorblind woman? 

 
i. What could be possible genotypes for the father of a colorblind woman? 

 
 

11. In humans colorblindness is an X-linked recessive trait.  A couple with normal color vision 
have a colorblind daughter.  The husband sues the wife for divorce on the grounds of 
infidelity.  If you were the judge, would you find in the husband’s favor?  Explain your answer. 

 
 
 
 

12. The blood clotting disorder Hemophilia is an X-linked recessive trait.  Two normal parents have 
a son with hemophilia. 

 
a. Determine the genotype and phenotype of each parent and the son. 
 
 
b. What are the chances (%) that this couple will have a son with hemophilia? 

 
c. What are the chances that this couple will have a daughter with hemohilia? 

 
d. Could the son have inherited hemophilia from his father?  Explain your answer. 

 
 
 

e. What would have to be the genotypes of the mother and the father in order to have a 
daughter with hemophilia? 

 
 
 



 
13. A man with blood type A and a woman with blood type B have a child with blood type O. 
 

There is a paternity suit brought against the man mentioned in the question above by the 
woman in the question above because the man claims that it is not possible that he is the 
father of the child.  Her child is confirmed to have blood type O.  Other relatives of both the 
mother and the accused father are tested to determine their blood types.  It is found that 
the mother’s parents were type B and type A, while the man’s (and possible father’s) 
parents were type AB and type B.   
 

  a. What are the possible genotypes of the man and woman? 
 
 

b.  What are the possible genotypes of offspring from this man and this woman? 
 
 

  c. What are the possible phenotypes of offspring from this man and this woman? 
 
  

d. Should the judge find that the man is legally responsible to help support this child or not?   
 
 
  e. What information from the question was important in your decision as to whether 
       the man was the father or not? 
   

 
 
 
14. EXTRA CREDIT:  In cats an X-linked pair of alleles, B and b, controls the color of fur;  B 

produces black, b produces yellow, and Bb produces tortoiseshell fur colors.  (Hint:  This 
trait is both X-linked and incompletely dominant.)   

 
a. Based on the information provided above, what is the gender of a tortoiseshell cat? 
 
 
 
b. A yellow male cat is crossed with a tortoiseshell female cat.  What are the colors 

and gender of the offspring? 
 
 
 
 
c. A yellow cat had a litter of two tortoiseshell kittens and one yellow kitten.  What is 

the sex of the yellow kitten. 
 
 
 
 
d. Your beloved tortoiseshell cat brings home a litter of black, yellow and 

tortoiseshell kittens.  You are certain that your neighbors tomcat is the father of 
the kittens and you ask your neighbor to pay for half of the vet bills and take some 
responsibility for helping you find homes for the kittens.  Your neighbor claims 
that his tomcat could not have fathered your kittens because he is neutered.   
 
By what method could you determine whether the male parent was your neighbors 
black tomcat or the stray yellow tomcat in the neighbor? 



BIOLOGY I     
Genetics Worksheet – Patterns of Inheritance 
 

15. Define the following terms: 

a. Nondisjunction 

b. Trisomy 

c. Monosomy 

d. Carrier 

e. Pedigree Chart 

f. Genome 

g. Incomplete Dominance 

h. Complete Dominance 

i. Codominance 

j. Multiple Alleles 

k. Polygenic traits 

l. Autosome 

m. Somatic 

n. Sex chromsomes 
 
 

16. Be able to identify and describe examples for the following genetic disorders. 

a. Autosomal Dominant 

b. Autosomal Recessive 

c. Autosomal Codominant 

d. X-linked Recessive 

e. Chromosomal Disorders resulting from Nondisjunction 

 



 
17. Be able to analyze a pedigree chart and predict inheritance of traits. 

 
Pedigree Chart - Albinism 
 
 
           1           2                                       3             4     
 
 
 
                            1            2              3                                4        5         6           7  
 
 
                     1        2         3                     4           5       6     
 
 
 
 

a. How many females in the second generation have albinism? 
 
 
b. Identify the phenotypes and gender of the individuals in third generation? 
 
 

c. What are the genotypes of the individuals I-1 and I-2 in the first generation?  What 
genotypic and phenotypic ratios would you expect from these individuals? 

 

 

d. What genotype would the spouse of individual II-2 have to be in order to ensure 
that none of their offspring would show albinism? 

 

 

e. Suppose individual III-2 marries a man who is heterozygous for albinism.  What 
percentage of their children will be albino?  

 

 

f. Identify the error in this pedigree chart. 
   
 

I 

III 

II 


