
Genetics Lab         
 
The following pages include a number of problems for you to solve using the principles of 
inheritance first developed by Gregor Mendel and expanded on by other scientists interested in 
patterns of inheritance.   
 
A.  The formation of gametes 
 
Gametes (sperm and egg) are formed through the process of meiosis which includes a reduction in 
the chromosome number.  Normally, paired alleles separate during meiosis so that each gamete 
receives only one of the paired alleles (Principle of Segregation). 

 
For example: 

 
P1    Rr 

 
 
Gametes    ½    R     ½    r 

 
 
When considering genes located on different chromosomes, the paired alleles on one 
chromosome separate independently from paired alleles on the other chromosome, so that various 
combinations of alleles can be found in the gametes (Principle of Independent Assortment).  For 
example: 

 
P1   RrTt   R&T are on different chromosomes 

   
  Gametes  RT    Rt     rT      rt 
 
 
1. Using the parents below create their potential gametes. As in the examples above, circle 

each gamete.  
 
   1. Pp         2.  Tt                                    3.  PpTT   
         
 a.__P    p_____  b._T    t____  c. PT PT pT pT 
 
2. The following pairs of letters represent alleles of different genotypes. Indicate which pairs 

are Heterozygous and which are Homozygous. Also indicate whether the homozygous 
pairs are Dominant or Recessive. 

 

 a. DD ___________________ d. ss ______________________ 

 b. Dd ____________                e. Yy ______________________ 

 c. dd __________________ f. WW ____________________ 
 
 
3. In humans, brown eye color (B), is dominant over blue eye color (b). What are the 

phenotypes of the following genotypes? 
 
 a. BB ____Brown________________ 



 b. bb ____Blue_______________ 
 c. Bb __Brown_______________ 
 
B.  Simple Dominance 
 

For many traits, one allele (version of the gene) dominates over the other allele (Principle 
of Dominance).  In these cases, the dominant allele is always expressed, and the recessive 
allele is masked when the dominant allele is present.  In the following example, Red (R) is 
dominant to white (r).   
 
R- Red r- white  
 

1. Spell out the names for each GENOTYPE:  
 
Genotype     Phenotype         
     RR   a. ___________________ Red 
     Rr   b. ___________________ Red 
      rr   c.  ___________________ White 
 

2. Complete the following crosses given that (R) red flowers are dominant over (r) white.  
Show the genotypic and phenotypic ratio of the possible offspring.  Use the Punnett square 
and show your work on a separate sheet of paper.   

 
   GENOTYPIC RATIO  PHENOTYPIC RATIO 
 
a.  RR x RR  _1RR_______________  __4:0______________ 

b.  RR x Rr  _1/2 RR,1/2Rr___  ____  _4:0______________ 

c.  RR x rr  _1Rr_______________  ___4:0_____________ 

d.  Rr x Rr  1/4RR,1/2Rr,1/4rr             3:1               

e.  Rr x rr            1/2Rr,1/2rr___________  _2:2___________ 

f.  rr x rr  1rr_______________  __0:4_____________ 

 

3.   In certain trees, smooth bark (B) is dominant over wrinkled (b). Cross two trees that are 
heterozygous for smooth bark and determine the genotypes and phenotypes of the offspring 
and their ratios.  

 
a. Determine the genotype of the parents. 
b. Set up a Punnett square with possible gametes. 
c. Fill in the Punnett square for the resultant offspring. 
d. What is the predicted genotypic ratio for the offspring ?___________________ 
e. What is the predicted phenotypic ratio for the offspring ?__________________ 
f.  If this cross produced 100 seeds how many would you predict to have a wrinkled     
    bark? _______  

 
4. In humans, acondroplasia “dwarfism” (D) is dominant over normal height (d). If a child 

inherits both dominant alleles than that child does not survive and therefore, there are never 



any homozygous dominant dwarfs that survive past their first year of life.  A heterozygous 
dwarf male marries a dwarf heterozygous woman.  

DD Dd 

Dd dd 

a. Draw a Punnett square of possible offspring:  
 
b. What is the probability of having a normal child? __1/4_______ 
 
c. If their first child was of normal height, what is the probability that their second child  
    would also be normal? ___1/4_______ 

 
5. In humans, free earlobes (F) is dominant over attached earlobes (f). If one parent is 

homozygous dominant for free earlobes, while the other has attached earlobes can they 
produce any children with attached earlobes? 
 

6. In humans, a widow’s peak (W) is dominant over a straight hairline (w). A heterozygous man 
for this trait marries a woman who is also heterozygous. 

 
a.  List possible genotypes of their offspring.  WW,Ww,Ww,ww 
 
b. List the phenotypic ratio for their children.  ___3:1___________ 

 
7. You are a dog breeder specializing in Alaskan malamutes.  Alaskan Malamutes have a 

recessive genetic defect that causes “day blindness”, where affected dogs have a hard time 
seeing in the daylight.  You buy two new dogs to breed so that you can sell the puppies. 
Your new breeding pair, both have normal vision, and produce 10 puppies in the first year.  
Two of the puppies from that litter are “day blind”. 
 

a.  Based on this information, what is the genotype of the parents and the two day     
     blind offspring?   
 
b.  If inbreeding was to occur between one of the “day blind” offspring and its parent  
     (this happens) what would be the expected ratio of normal to day-blind offspring?      
           

8. In guinea pigs, black fur color (B) is dominant to white (b).  A white male guinea pig, whose 
parents were both black was bred with a female with black fur whose father had black fur 
and mother has white. 
 
a. Determine the genotypes of all involved: 
 

White Male ______    Black Female _______ 
 
White Males Mom _____   Black Females Mom _____ 
 
White Males Dad ______   Black Females Dad _____    ______ 
  

b.  Calculate the percentage of offspring expected to have white fur when you mate the    
 white male with the black female. 

 



9. Polydactyly (P) is a dominant human condition where affected individuals have extra fingers 
and toes.  Normal number of fingers and toes (p) is recessive.  Count your fingers and toes 
(please do not take off your shoes!) and fill in the following: 
 
a. Your phenotype___normal_______  
 
b. Your genotype____pp________ 
 
c. Individuals with polydactyly have the following genotypes: ___Pp____      ____pp_____   

 
C.  Working Backwards 
 Sometimes we only know about the offspring and we want to learn about the parents of 

those offspring. Keep in mind that one letter (allele) came from each parent. Remember that 
your prediction for the parent’s genotype, must also work with any given phenotypic 
information (i.e. the letters should be able to match the physical appearance of the parent). 

 
1. In garden peas, the allele for tall (T) is dominant over the allele for dwarf (t).  Give the 

GENOTYPE of the parents in the following crosses.  You may need to think a little to figure 
these out. 
      GENOTYPES OF PARENTS 

a.  Tall x Dwarf = all tall offspring     ___________ X __________ 

b.  Tall x Tall = 3 tall : 1 dwarf  ___________ X __________ 

c.  Tall x Dwarf = 2 tall : 2 dwarf  ___________ X __________ 

 
2. In pea plants, yellow seeds (Y) are dominant and green seeds (y) are recessive. A pea plant 

with yellow seeds is crossed with a pea plant with green seeds. The resulting offspring are 
495 yellow seeded plants to 503 green seeded plants. What are the genotypes of the 
parents? 

 
3. In another cross, a yellow seeded plant was crossed with another yellow seeded plant and it 

produced offspring of which about 25% were green seeded plants. 
What are the genotypes of both parents? 
 

D.  Incomplete dominance 
Incomplete dominance is a case where the dominant allele fails to completely mask the 

 recessive allele.  In such a case, the heterozygote phenotype is an intermediate of both 
 homozygous phenotypes.   R- Red  r- White 

 
Genotype  Phenotype          
     RR      Red 
     Rr      Pink 
      rr      White 

 
1. In snapdragons, red is incompletely dominant to white so that the heterozygous genotype  
           produce a pink phenotype.  If two pink flowered snapdragons were crossed: 

a. What are the phenotypes of the two parents? ________ x _______ 
b.  What is the probability of getting a white flowered plant from this cross? ______   
c. What is the probability of getting a pink flowered plant? ______ 
d. What is the probability of getting a red flowered plant?  ______ 



 
2. In humans straight hair (SS) and curly hair (ss) are codominant traits, that result in hybrids 

who have wavy hair (Ss). Cross a curly hair female with a wavy haired male. 
 

a. What are the chances of having a curly haired child?  ________ 
b. What genotype(s) would you need to produce a curly haired child? ________ 

 
3. In cats, a condition known as Manx is a dominant disorder resulting in abnormal tail 

development.  Manx cats are heterozygous for the Manx gene, whereas cats with normal 
tail lengths possess two recessive alleles.  The homozygous dominant condition is lethal.   
Is it possible to breed two Manx cat and get all Manx babies?  Cross two Manx cats and 
prove your answer. 

 
E.  Multiple alleles 
 
In some cases, there can be more than two alleles for a given trait.  The human ABO blood series 
is an example.  The blood types A, B, AB, and O are determined by three alleles.  An individual 
may possess only two of the three alleles in this series.  The alleles A and B are dominant to O, 
but not to each other (codominance).   
  
1. List the possible genotypes for each of the four blood types. 
  

Phenotype Genotype 

Type A AA, Ao 

Type B BB, Bo 

Type AB AB 

Type O OO 

 
2. A woman that is heterozygous for type A blood marries a man that has type O blood.  With 

respect to blood type, what type of children can be expected from these parents? 
 
 
3. A man has just found out his child has type O blood.  He is irate because his blood type is 

type B and his wife has type A blood.  Thinking his wife is cheating on him, he confides in 
you for direction.  Can this man be the legitimate father of the type O child?  Explain 
showing genotypes and phenotypes of all involved.      

  
 

 
4. In the 1950’s a young woman sued film star/director Charlie Chaplin for parental support of 

her illegitimate child. Charlie Chaplin’s blood type was already on record as type AB. The 
mother of the child had type A (ao) and her son had type O blood (oo). 

 
a. Complete a Punnett square for the possible cross of Charlie and the mother. 
 
b. The judge ruled in favor of the mother and ordered Charlie Chaplin to pay child support  
    costs of the child. Was the judge correct in his decision based on blood typing evidence?  
    Explain why or why not. *Show your Punnett squares to support your answer. 

 
 



 
5. Suppose two newborn babies were accidentally mixed up in the hospital. In an effort to 

determine the parents of each baby, the blood types of the babies and the parents were 
determined. 

  
Baby 1 had type O Mrs. Brown had type B Mrs. Smith had type B 
 

 Baby 2 had type A Mr. Brown had type AB Mr. Smith had type B 
 
a. To which parents does baby #1 belong? Why? Show your Punnett square to prove it. 

 
 
 
 
 
E.  Sex Linkage 
 
Traits with genes located on the sex chromosomes are said to be sex linked.  Recall that the sex 
chromosomes are the 23rd pair of chromosomes; males having XY and females having XX.  The X 
chromosome is significantly larger than the Y chromosome and contains many genes that are not 
found on the Y chromosome.  Thus, for genes on the X chromosome, females inherit two copies 
(because they have two X chromosomes) and males only inherit one copy (males only have one X 
chromosome). 
 
1. Hemophilia is a sex linked recessive trait found on the X chromosome.  A woman who is a  
           carrier for hemophilia, but does not have the disease marries a normal man.  
  

a. What are the chances their children will have hemophilia? 
 
b. What is the probability that their male sons will have hemophilia? 

 
 
 
2.   Can a color blind female have a son that has normal vision? Color blindness is caused by a 

sex-linked recessive allele. *use N = normal vision and n = color blind 
 
 
 
 
3.  Muscular dystrophy is a sex-linked trait. What parental genotypes could produce a woman 

with muscular dystrophy? *use M = normal muscles, and m = muscles missing dytrophin 
protein 
   

 



F.  Pedigree Charts 
A pedigree chart is a tool used by scientists who study genetic inheritance.  The chart shows 
phenotypes of the particular genetic trait being studied, and can be used to predict chances of a 
specific trait showing up in future generations.  Each level signifies a generation, which is typically 
designated by using Roman numerals.  Males are identified using squares and females are 
represented by circles.  Affected individuals (those that show the trait) are identified by a darkening 
of their symbol.  Lines connecting a male and female indicate marriages.  Children of each 
marriage are connected to those lines. 
 
1.  Given the information below, fill in the genotype for all of the individuals listed.   
   
KEY: 
 

Unaffected Male Unaffected Female  D = Hearing (Normal) 
 

 Affected Male              Affected Female  d = deafness  
 
 
Gen I 
 
 
Gen II 
 
 
 
Gen III 
 
 
Gen IV 

 
2.  Given the information below, fill in the genotype for all of the individuals listed 
D = Polydactyly                                  d = normal  
      (extra fingers and toes)                     (5 fingers and toes) 
 
 
 
Gen I 
 
 
 
Gen II 
 
 
 
Gen III 



Sex Linked Pedigree 
 

3. Remember that sex is determined by the 23rd pair of chromosomes.  Two copies of the X chromosome determine that the 
offspring will be female and one copy of the X chromosome paired with one copy of the Y chromosome will result in a male.   
Colorblindness is a sex linked trait.  Colorblindness is coded for by a recessive copy of a gene that resides on the X 
chromosome.  As you work through the problem you should be able to understand why colorblindness is fairly common 
among males and very uncommon among females.  Fill in the genotypes for each of the following individuals.  
KEY: 
 

Unaffected Male Unaffected Female  XN = Normal Vision 
 
 Affected Male              Affected Female   Xn = Colorblind  
 
 
 
Gen I 
 
 
 
 
 
Gen II 
 
 
 
 
 
Gen III 
 
 
 
 
 
Gen IV 



4.  A blue-eyed man (1) whose parents were brown eyed (2 & 3), marries a brown-eyed woman 
(4), whose father was brown eyed (5) and whose mother was blue eyed. They have one 
female child who is blue eyed (7). Blue eyes are recessive. 

a. In the space provided below, draw your own pedigree chart based on the above 
information 

b. Label the genotypes of the individuals in the chart. 

c. How many generations are there in this pedigree? _________  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Genetics reference sheet 
 
Gene:  A region of DNA on a chromosome responsible for coding for a particular trait. 

Example:  Gene for eye color or the gene for seed shape. 
 

Allele:  Alternate forms (versions) of the same gene.  Example:  One gene for eye color  
has alleles which contain the genetic information for different eye colors.  I.e. Brown allele, 
blue allele… 

 
Dominant allele:  (Expressed in uppercase) Represents the allele that masks the  

recessive allele when present.  I.e.  P for purple flower color 
 
Recessive allele:  (Expressed in lowercase)  Represents the allele that is masked when the  

dominant allele is present.  I.e. p for white flower color. 
 
Homozygous:  When an organism has two identical alleles for a trait. 
 Homozygous dominant:  Two dominant alleles:  PP 
 Homozygous recessive:  Two recessive alleles:  pp 
 
Heterozygous:  When an organism has a dominant and recessive allele for a trait:  Pp. 
 
Genotype:  The underlying genetic combination:  PP or Pp or pp. 
 
Phenotype:  The expression of the genotype.     


