Name:_____________

Mendelian Genetics Packet

Monohybrid Crosses: Involving a single trait

1. In pea plants tall (T)is dominant over short (t).  In the spaces below, show the result of a cross between two short pea plants:

a. genotypes of the parents:

       ________

b. possible gametes of the parents: 
____      and      ____    
c. complete the punnet square:

d. What phenotype will result from this cross?

e. What genotype will result from this cross?

2. Cross a homozygous tall pea plant with a short pea plant.

a. genotypes of the parents: 

____X____

b. possible gametes of the parents:
____ and ____

c. complete the punnet square:

d. What is the genotypic ratio of the offspring?

e. What is the phenotypic ratio of the offspring?

3. Cross a heterozygous tall pea plant with one that is also heterozygous 
for tallness.

a. genotypes of the parents:

___ X____

b. possible gametes of the parents:
____ and ____

c. complete the punnet square:

d. What is the genotypic ratio of the offspring?

e. What is the phenotypic ratio of the offspring?

f. If 100 plants are produced, about how many will be tall?  How many will be short?

g. If only one pea plant is produced, what is the probability that it is tall?  What is the probability that it is short?

4.Cross a heterozygous for tallness with one that is homozygous 
recessive.

a. genotypes of the parents:

____ X ____

b. possible gametes of the parents:
____ and ____

c. complete the punnet square:

d. What is the genotypic ratio of the offspring?

e. What is the phenotypic ratio of the of the offspring?

5. In man, brown (B) eyes are dominant over blue (b).  A brown eyed man 
married to a blue eyed woman produces 16 kids.  Eight are brown eyed, and eight are blue eyed
What are the genotypes of the man and his wife?         Man: ____                                            Wife: ____

6. In man, free lobed (F) ears are dominant over fused lobed (f) ears.  Albert is homozygous for free lobes.  He marries Albertina who has fused lobes.

a. What are their genotypes:  Albert:___  Albertina:___

b. Albert’s possible gametes: ___

c. Albertina’s possible gametes: ___

d. complete the punnet square:
e. What would be the phenotypes of their children?

f. What would be the genotypes of their children?

g. Albertina is pregnant again, what is the chance that she will have a fuse lobed child?

7. Red tomatoes (R) are dominant over yellow (r) tomatoes.  You have a red tomato plant growing in your garden.  What are its possible genotypes? _____ or _____.  You want to find out what the genotype REALLY is, so you mate it with a yellow fruited plant.  This is called a TEST CROSS.

a. Show what results would be if the red plant were homozygous dominant:
b. Show what results would be if the red plant were heterozygous
Dihybrid Crosses
8.Two Trait Crosses. Do the following for the three examples below:


i)
Write parental genotypes


ii)
Identify possible gametes for each parent


iii)
Make a punnet square


iv)
Solve for F1 genotype and phenotypic ratios

Trait 1                                                             Trait 2

H=hairy




T=tall

h=hairless



             t=short
1- Cross a hairless, short male with a hairy tall female homozygous dominant for both traits.

2- Cross a hairless short male with a hairy tall female heterozygous for both traits

3- Cross two parents both heterozygous for both traits (a Dihybrid cross)

4- Write the possible allele combinations that would be found in the gametes (sex cells) of parents with the following genotypes.  Remember- each gamete is monoploid.  That means that gamete has one allele from each pair of alleles in the parent’s genotype.  A gamete can never have both alleles from a given pair.



GENOTYPES



GAMETES
A.

AA



_______________

B.

AaBb



_______________

C.

aaBb



_______________

D.

AAbb


             _______________

E.

AaBBcc



_______________

9.  In a certain plant, red fruit is dominant to yellow fruit, and tall fruit is dominant to short.



a.
Write the genotype of a parent that is homozygous for red fruit and




tall.



b.
Write the genotype of a parent that is heterozygous for red fruit and




tall.



c.
Complete  a Punnett Square using the above two genotypes as the 




parents in the cross.



d.
What is the genotypic ratio of the offspring?




e.
What are the phenotypic ratios of the offspring?

10. In selected plants, blue flowers are dominant over purple flowers and long stems are dominant over short stems.  What is the phenotypic ratio for a cross between two plants that are heterozygous for both traits (flower color and stem length)?

11. In horses, black coat is dominant over chestnut coat color.  The trotting gait is dominant over the pacing gait.  A homozygous black trotter is crossed with a homozygous chestnut pacer.



a.
What are the genotypic and phenotypic ratios from this cross?



b.
If two offspring from part A mate, what is the phenotypic ratios from this cross?

INCOMPLETE DOMINANCE
12. In radishes, the shape may be long (RR), round (rr), or oval (Rr).  Crosses between long and oval radishes gave 161 long and 159 oval.  Crosses between oval and round gave 204 oval and 200 round.  crosses between oval and oval gave 120 long, 245 oval, and 113 round.



a.
What inheritance pattern do these ratios show?




_________________



b.
What are the genotypes for long _______ round _______ oval _______.



c.
What would you expect from a cross between two long radishes?




_____________



d.
From a cross between two round radishes?

13. In four-o’clocks the allele for red flower is incompletely dominant to the allele for white flowers.  The heterozygote is pink.  A gardener crosses a red with a pink flower.  What are the expected genotypic ratios from this cross?

14. In a type of chicken, (Andalusian fowl), the allele for black feathers is incompletely dominant to the allele for white feathers.  The heterozygote has blue feathers.  Determine the genotype of the parents of the following crosses, and the phenotypic ratios of their offspring.


GENOTYPE



GENOTYPE

OFFSPRING

A.
black
_____       X


blue  ______

__________

B.
blue      _____
     X


blue ______

__________

C. 
blue      _____      X


white  ______

__________

15.  In some types of cattle, red coat color is incompletely dominant over white coat color.  The heterozygote is a color mixture called roan (Co dominance).  Determine the parents’ genotypes and the coat color, (phenotypic ratios) of the offspring in the following crosses,


GENOTYPE



GENOTYPE


OFFSPRING

A.
red cow ______
     X

white bull ______

___________

B.
roan cow _______
     X

roan bull _______

___________

C. 
roan cow _______
     X

red bull _______

___________

MULTIPLE ALLELES

16. Complete the following table:


BLOOD TYPE______GENOTYPE           BLOOD TYPE          GENOTYPE


A

          __________

AB

 __________


B

          __________

O

 __________

17. What are the possible blood types of children from the following couples?


           



POSSIBLE



          POSSIBLE


BLOOD TYPE

GENOTYPES


BLOOD TYPE       GENOTYPES

A.  Mother: 
A
             _____             X         Father:         A
                    _________

      Children’s possible genotypes     __________

      Children’s possible blood types __________

B.  Mother: 
A

_____              X         Father:         O
                      _________

      Children’s possible genotypes    __________

      Children’s possible blood types __________

C. Mother: 
B

_____              X         Father:         AB
          _________

      Children’s possible genotypes    __________

      Children’s possible blood types __________


           


POSSIBLE



                POSSIBLE


BLOOD TYPE

GENOTYPES

        BLOOD TYPE          GENOTYPES

D. Mother: 
AB

_____               X         Father:        AB
    _________

      Children’s possible genotypes
   __________

      Children’s possible blood types __________

E.  Mother: 
A

_____              X          Father:  
B
      ________

     Children’s possible genotypes     __________

      Children’s possible blood types __________

18. Four babies were born at practically the same time in a small hospital.  It was a hectic few minutes and in the confusion, none of the four babies were properly identified with their mothers.  Luckily, the babies all had different blood types.  From the information below, please make a happy ending for this mess.  Assign each 

baby to it’s correct parents.

BABY    BABY’S BLOOD TYPE         

 PARENT’S BLOOD TYPE    

WHICH BABY?

Aaron

O



1. 
O x O



1.____________

Bobby

A



2.
B x B



2. ____________

Charlie

B



3. 
AB x O



3.____________

Daniel

AB



4.
A x B



4.____________

19. A man with type AB marries a woman with type O blood.  What are the 


possible blood types for their offspring?
20. A child has O blood.  Her three siblings have the following blood types: A, B, 


and AB.  What is the genotype of each parent?  What is the genotype of each of


the four children?
21. Cross a man with type AA blood with a woman with type BO blood.  What are 


the possible genotypes and phenotypes of their offspring?

