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Section 1:Crosses
In a fictional species of mice, with species name Mus SciOlyian, fur color is
controlled by a single autosomal gene. The allele for brown fur is dominant to
black fur.
1.A homozygous brown mouse breeds with a black mouse. What percent of
their offspring has black fur?
2.What percent of their offspring has brown fur?
3.The children from problem #1 breed among themselves. What percentage
of their offspring have brown fur?
4.What is the genotypic ratio of this generation?
5.What is the phenotypic ratio of this generation?
In Mus SciOlyian, eye color and whisker length are two monogenetic
autosomal traits. Black eyes (B) are dominant to blue eyes (b), and long
whiskers(W) are dominant to short whiskers (w).
6.A double heterozygous mouse is mated with a mouse with genotype
BBWw. How many of the off spring will have short whiskers? Express your
answer as a fraction.
7.What fraction of the offspring will be double heterozygous (BbWw)?
8.Two double heterozygous mice are mated. What will be their phenotypic
ratio?
9.A male mouse with an unknown genotype has black eyes and short
whiskers. When mated with a double heterozygous female mouse for these
two traits (BbWw), the following amounts of offspring were produced:
-8 mice with black eyes and long whiskers
-8 mice with black eyes and short whiskers
What is the genotype of the male mouse?

10.What is the genotypic ratio of the offspring from problem 9?
Tail length in Mus SciOlyian is an X-linked Trait, where short tails (T) are
dominant to long tails (t).
11.A male mouse with a short tail is crossed with a female mouse with a long
tail. What percent of their male offspring will have long tails?
12.A female mouse with a short tail is crossed with a male mouse with a long
tail. All their offspring have short tails. What is the genotype of the female
mouse?
Section 2:General Information
In questions 13-15, label the following as genotype or phenotype.
13.Hair color in mammals.
14.An organism has two alleles for a trait.
15.Pink feathers on a flamingo.
For questions 16-20, answer true or false.
16. A gene has no relationship to any protein.
17.The process of creating a protein from DNA goes from:
RNA —-> DNA —-> Protein
18.A Male Human will have 2 X chromosomes.
19.A Female Human will have 2 Y chromosomes.
20.All DNA encodes for proteins.
Section 3:The Cell Cycle, Mitosis and Meiosis
21. What is the first phase of mitosis called?

22.What is the second phase of mitosis called?
23.What is the third phase of mitosis called?
24.What is the fourth phase of mitosis called?
25.What is the fifth phase of mitosis called?
26.In which phase of mitosis do sister chromatids separate?
27.In which phase of mitosis does chromatin condense?
28.How many phases are there in Interphase?
29.How many Gap phases are there in Interphase?
30.What phase of the cell cycle is Cytokinesis a part of?
31.Chromosomes that pair during Metaphase I in Meiosis are called
_________ pairs.
32.What part of Meiosis explains the Law of Independent Assortment?
33.Give a reason for how Meiosis produces genetically different gametes.
34.During what phase of Prophase I does the synaptonemal complex form?
35.How are the products of meiosis in human eggs different from the
products of normal meiosis?
Section 4:Alleles & Genes
For questions 36-40, label the following traits as Simple Dominance,
Codominance, or Incomplete Dominance. For some questions, there is more
than 1 right answer.
36.In a fictional species of plant, Pisum Geneticum, there are two alleles
which encode for flower color. A homozygous dominant individual will have

a white flower, whereas a homozygous recessive individual will have a red
flower. When crossed, they produce only pink flowers.
37.In Pisum Geneticum, the trait of pea shape is controlled by a single gene.
When two heterozygous plants are bred, their offspring have a phenotypic
ratio equal to their genotypic ratio.
38.Pod size is controlled by a single gene in Pisum Geneticum. When two
heterozygotes are bred, they produce a 3:1 phenotypic ratio.
39.Only 1 gene controls the trait of leaf color in Pisum Geneticum. When
looking at a garden of these plants, one can notice plants with all green
leaves, plants with all red leaves, and plants with both red and green leaves.
40.If one were to breed two Pisum Geneticum together, they may notice two
different heights: tall plants and short plants.
41.When one gene controls multiple phenotypic traits, the gene is called
______.
42.In Mus SciOlyian, long coats are dominant to short coats. A heterozygous
long coated mouse is crossed with another heterozygous long coated mouse.
However, a 2:1 ratio is produced. From this information, we can infer that the
long coat allele is a _____ ______ allele.
43.Explain why only a 2:1 ratio is produced from the previous trait.
The trait of pod color in Pisum Geneticum is controlled by multiple alleles on
a single locus, whose resulting colors when homozygous are given: C
(Green), C1 (Yellow), C2 (Brown), & C3 (Red). When an individual with
CC1 is cross bred with an individual with C2C3, the following offspring are
produced:
-1/2 of offspring have green pods.
-1/4 of offspring have yellow pods.
-1/4 of offspring have red pods.
44. Based on this information, what can we conclude about each allele?
A:The C allele is dominant to C1 & C3, and the C1 allele is dominant
to C2 and C3.

B:The C allele is recessive to C1 & C3, and the C2 allele is dominant to
C2 & C3.
C:The C allele is dominant to C2 & C3, and the C1 allele is dominant
to C and C2.
D:The C allele is recessive to C2 & C3, and the C1 allele is recessive to
C and C2.
E:The C allele is dominant to C2 & C3, and the C1 allele is dominant
to C2 and C3.
F:The C allele is dominant to C2 & C3, and the C1 allele is recessive to
C2 & C3.
Pea color in Pisum Geneticum is controlled by two genes at different loci. An
individual with genotype AaBb is crossed with another individual with
genotype Aabb. The following combinations of genes produce the following
colors:
_ _ b b: White (Albino)
A _ b b: Red
a a B _:Blue
A_ B _:Purple
45.Purple peas show what type of dominance?
46. What percentage of pea plants have red peas?
47.The b allele, when present in two copies, blocks the expression of any
other gene. Thus, the b allele shows _____ ______.
48.What fraction of plants are blue?
49.What fraction of plants are codominant?
50.Since pea color is controlled by multiple genes, pea color is a _____ trait.
Section 5:Genetic Disorders
51.Genetic disorders are caused by abnormalities in an individual’s ____.
52. _______ is when sister chromatids or homologous pairs fail to separate
during Anaphase. This results in ______ inside the produced gametes.

53.Name the only full monosomic disorder found in humans.
54.Name two symptoms that a person with this disorder may have.
55.Can this disorder be found in both genders? Explain why or why not.
56. Examine the following karyotype:

What genetic disorder does this person have?
57.What are some possible symptoms of people with this syndrome?
58.Examine the following karyotype:

What is genetic disorder does this individual have?
59.What type of mutation causes this disorder?
60.What is the characteristic of affected that gives this syndrome its name?
61.Examine the following karyotype:

What genetic disorder does this individual have?
62.What is the gender of this person?
63.Cystic Fibrosis can be classified as what kind of genetic disorder?
64.What is the main cause of the symptoms of Cystic Fibrosis?
65.Give one way which Cystic Fibrosis is treated.

66.A pedigree was constructed tracking the inheritance of a recessive trait (r):

What is the genotype of individual I-1?
67.What is the genotype of individual III-1?
68.Why can individuals III-1 and III-2 produce an individual with the trait if
they both are not affected?
69.Due to the presence of the trait in I-1, we can conclude that the trait is not
_______.
70.Based on the pedigree, what is the most likely mode of inheritance of this
trait?
Section 6:Molecular Biology
71.DNA stands for _____________.
72.The name of the monomer which makes up DNA is ______.
73.What are the two pyrimidine nitrogenous bases in DNA?
74.Explain the difference between pyrimidines and purines.
75.On which carbon is deoxyribose missing a hydroxyl group?

76.The backbone of DNA is composed of a _____ group and a _____ group.
77.DNA’s monomers can only bond joining _____ to _____.
78.This type of bond is called a _______ bond.
79.What is different about the backbone of an RNA molecule?
80.What is different about the base pairing of an RNA molecule?
81.Is DNA replication conservative or semi conservative?
82.The enzyme which adds complementary bases to the template is called
_________.
83.Which enzyme opens up the double helix?
84.What is the job of Gyrase in DNA replication?
85.Which way does DNA replication occur?
86.Which strand is replicated continuously?
87.Which strand has Okazaki Fragments?
88.What is the first step of transcription?
89.What is the second step of transcription?
90.What is the third step of transcription?
91.Which step of transcription involves a promoter?
92.In which step of transcription is the RNA molecule actually formed?
93.The genetic code is described as degenerate. What does this mean?
94.In what organelle of a eukaryotic cell is mRNA read?

95.On which site is the tRNA that the growing polypeptide is always attached
to?
96.What is the start codon’s three bases and what is its job?
97.In order for translation to start, what two events must occur?
98.What part of tRNA is the amino acid attached to?
99.In the final stage of translation, what causes the polypeptide to be released
from the ribosome?
100.Why is the third base pair of a codon referred to as the wobble position?

