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Study Checklist

BEFORE beginning this booklet you should:
o read through your class notes booklet on each topic

o make your own "quick summary page" of important formulas & key concepts for the
unit

o review quizzes & tests from the unit to recall strengths & weaknesses (a great study 
method would be to re-do old quizzes & tests on a separate piece of paper)

WHILE working through this booklet you should:

o look up concepts & example problems in your class notes when you come across a
problem you are stuck on

o make a list of "questions to ask my teacher" so you can come to class and use your
time efficiently.

Questions I'm having difficulty with:

This review booklet is by no means a "practice final". It is a collection of practice 
questions on each unit, meant to guide your final exam studying and prepare you for the 
types of questions you are likely to see. DO NOT treat this booklet as a practice test. If 
you're stuck on a question, look it up and ask for help! DO NOT go straight to the answer 
key when you come across a question you cannot remember how to do. Difficult 
questions SHOULD guide your study! Always look up a concept in your class notes if 
you are stuck, then attempt the question again.
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ANSWER KEY  Intro to Genetics and DNA 
1. No they wouldn’t look identical. No the flock would not be genetically identical as they are the result of sexual

reproduction.
2. DNA structure: double helix, two strands, like a ladder with a  backbone made up of alternating sugar/phosphate and the

rungs are the nitrogenous bases. 4 different bases adenine, thymine, cytosine, guanine, which form complementary pairs
AT and CG. DNA is antiparallel.

3. DNA contains the instructions for the development and function of living things.
4. a) 23% b) 27% c) 23%
5. A genome is an organism’s complete set of DNA, including all of its genes.
6. A nucleotide is a building block or subunit of DNA → a section of DNA that codes for a specific protein is called a gene →

an allele is one of two or more alternative forms of a gene → chromatin is what we call DNA that is wrapped together with

a protein called histone → tightly coiled chromatin is called a chromosome
7.

8.

One chromosome of each homologous pair comes from the mother (called a maternal chromosome) and one comes from
the father (paternal chromosome). Homologous chromosomes are similar but not identical. Each carries the same genes
in the same order, but the alleles for each trait may not be the same.
Alike - carries same genes in same order Different - one comes from father, one comes from mother, alleles for
each trait may not be the same

9. → see diagram to the right

10. As they determine the sex of an individual, for ex. XX is a female and XY is a male
11. As it ensures that each copy of a cell has the same genetic information as the original cell.
12. OMIT
13. A gene is a specific section of DNA that codes for a particular protein. An allele is a different form of a gene. They are

related to diversity of living things as there are variations in alleles that are then expressed as differences in individuals.
14. OMIT
15. a) A karyotype. Scientists take a picture of the chromosomes from one cell, cut them out, and arrange them using size,

banding pattern and centromere position as guides. b) XY - male   c) Yes as they have 23 pairs of chromosomes.



Protein Synthesis Practice 

I can statements for Protein Synthesis

● I can model the structure of DNA and describe the importance of it within our cells.
● I can construct an explanation of how genes code for proteins.

(____ points)

1. Here is one half of a DNA strand.  Complete the other half by writing the complementary
base pairs.

A-T-G-C-C-A-T-A-T-G-G-G-T-A-A

T-A-C-G-G-T-A-T-A-C-C-C-A-T-T

2. You just wrote in the template strand of DNA.  Use the template strand to transcribe a strand

of mRNA.    A-U-G-C-C-A-U-A-U-G-G-G-U-A-A

3. Write down the tRNA anti-codons that pair with the mRNA strand.

U-A-C-G-G-U-A-U-A-C-C-C-A-T-T

4. Use your codon wheel to write down the correct amino acid sequence from the mRNA

strand you created.

Methionine-Proline-Tyrosine-Glycine-Stop 

5. How can there be so many proteins when there are only 20 amino acids? The reason there

are so many different types of proteins when there are only 20 amino acids is because, the

amino acids can sequence themselves in different patterns, creating a different protein.  This is

kind of like letters in the alphabet forming many words.

6. What are the stop codons? What do these tell us? Be specific. The stop codons are:

UGA,UAA, UAG. They tell us when the mRNA is done being transcribed from DNA.

7. What is the start codon? What does this mean? Be specific. AUG is the start codon.  This

tells the RNA polymerase when to start adding nucleotides to build the mRNA molecule to pair

with the complementary strand of DNA.

8. What is a codon? What strand do you find a codon on? Give an example of a codon. A

codon is a sequence of three bases (letters) found on the mRNA strand. An example of a codon

is GUU. This codes for the amino acid Valine.

9. What is an anticodon? On what strand can you find an anticodon? An anticodon is a

sequence of three bases (letters) found on the tRNA strand.  This pairs with the codon

sequence found on the mRNA strand.



10. What is the goal of transcription? The goal of transcription is to build a strand of mRNA from

the complementary DNA template strand.

11. Where does transcription occur within the cell? Transcription occurs within the nucleus of

the cell.

12. What is the goal of translation? The goal of translation is to build a protein.

13. Where does translation occur within the cell? Translation occurs in the cytoplasm of the

cell.

14. Amino acids are put together by peptide bonds and form a(n) protein.

15. What strand do you look at in order to write down your amino acid sequence? In order to

write down the amino acid sequence, you look at the mRNA strand to get the codons which

code for the amino acids that build the protein.

16. DNA:    CAT  CCA ACC ATA CCC CTA TAC CCA TAT CCT CCC ATT AAA CCG

mRNA:   GUA  GGU UGG UAU GGG GAU AUG GGU AUA GGA GGG UAA UUU GGC

A.A.:  Val-Gly-Tryp-Tyro-Gly-Asp-Meth-Gly-Iso-Gly-Gly-Stop 

17. DNA:    AGA  TAA AGA CCA GCA ACA TAA TAC CTC TTA ACA CTC CTC CGA TGA

  mRNA   UCU AUU UCU GGU CGU UGU AUU AUG GAG AAU UGU GAG GAG GCU ACU 

 A.A.  Ser-Iso-Ser-Gly-Arg-Cys-Iso-Meth-Glu-Asp-Cys-Glu-Glu-Ala-Thr 

18. DNA  TAC CTT GGG GAA TAT CTT CGA TGA ATC CGT ACA CGC TGG ACG GTA 

 AUG GAA CCC CUU AUA GAA GCU ACU UAG GCA UGU GCG ACC UGC CAU mRNA

A.A.  Meth-Glu-Pro-Leu-Iso-Glu-Ala-Thr-STOP 

19. DNA  TAA ACT CGG TAC TAG ATC TAA  CTA GCT TTA CCC ATC 

 AUU UGA GCC AUG AUC UAG AUU GAU CGA AAU GGG UAG mRNA

A.A.  Iso-STOP 

20. What would happen to the protein above if the sequence of DNA changed by one base?

Provide an example of how the protein would change using the above strand.

Answers will vary here. If the amino acid sequence above changed by one base pair, the entire

protein could change. For example, if a base was substituted for another base, it could change

the amino acid sequence, changing the protein formed.  If a base was added or deleted, there

would be a shift in the sequence, and the majority of the sequence would change, changing the

protein dramatically.  Also, there is a chance nothing would change with the protein.  For

example, if AUU changed to AUC, it codes for the same exact amino acid and the protein would

not change.
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ANSWER KEY: Genes and Inheritance 

4. a) Hh

1. He selectively breed pea plants with one another to study how traits were passed on from generation to generation.
2. True breeding plants are plants that will, when self fertilized, only produce offspring with the same traits. It was important

he used this type of plant in his experiments so he knew what the genotype of the parent plants were before cross
breeding further. This allowed him to better understand the processes at work from generation to generation.

3. a)  A dominant allele produces a dominant phenotype in individuals who have one copy of the allele, which can come from
just one parent. For a recessive allele to produce a recessive phenotype, the individual must have two copies, one from
each parent. b) The genotype is the genetic information which is responsible for a particular trait. The phenotype is
the physical expression, or characteristics, of that trait. c) Homozygous is when there are two copies of same allele
(ex. HH = homozygous dominant or hh = homozygous recessive) and heterozygous is when there are two different alleles
(Hh).

b) widow’s peak - dominant trait will be seen
5. The parents would need to have the genotype Ee as they both need to carry the recessive trait for it to potentially appear

in the next generation.
phenotypes: inability to roll tongue 6. genotypes: tt, tt

7. See diagram to the right
8. a) incomplete dominance    b) simple inheritance
9. Sex linked inheritance is when genetic information contained within the X or Y

chromosome is passed on to the next generation.
10.
11.

a) XbY b) red-green colour vision deficiency
By mating animals with a homozygous recessive animal you can use the
resulting offspring to help figure out what the other parent contributed. For
example if all of the animals in the next generation have the recessive trait
then it is likely the other parent was also hh, if all of the offspring in the next
generation have the dominant trait then it is likely that the parent is HH and if
there is a mix of dominant and recessive animals then it is likely the parent is
Hh.
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Genetics Packet ~ Punnett Square Practice 



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 widow’s peak (W) is dominant over straight hairline (w). A heterozygous man for

this trait marries a woman who is also heterozygous.

a. List possible genotypes of their offspring.

b. List the phenotypic ratio for their children.

Incomplete Dominance 

12. Cross two pink Four o’clock flowers (incomplete dominance).

Use R = red, W = white.

a. Complete a Punnett square for this cross.

b. What is the predicted genotypic ratio for the offspring?

c. What is the predicted phenotypic ratio for the offspring?

13. In humans straight hair (SS) and curly hair (CC) are incompletely dominant, that result in
hybrids who have wavy hair (SC). Cross a curly hair female with a wavyh aired male.
a. Complete a Punnett square for this cross.

b. What are the chances of having a curly haired child? _______

c. What genotype(s) would you need to produce a curly haired child?







NAME __________________________________    Mutations Practice

(staff.fcps.net/einman/biology/MutationsWS.doc)       Deletion, Insertion & Substitution 

There are several types of mutation: 

 Frameshift: DELETION (a base is lost/deleted)

 Frameshift: INSERTION (an extra base is added/inserted)

--- Deletion & insertion may cause what’s called a FRAMESHIFT mutation, meaning the reading “frame"

changes, thus changing the amino acid sequence from this point forward 

 POINT MUTATION/SUBSTITUTION (one base is substituted for another)

--- If a substitution changes the amino acid, it’s called a MISSENSE mutation

--- If a substitution does not change the amino acid, it’s called a SILENT mutation 

--- If a substitution changes the amino acid to a “stop,” it’s called a NONSENSE mutation 

Complete the boxes below.  Classify each as Frameshift (Deletion or Insertion) or Substitution. 

. (Hint: Deletion & Insertion will always be frameshift).

Original DNA Sequence: T  A  C  A  C  C  T  T  G  G  C  G  A  C  G  A  C  T … 

mRNA Sequence:

Amino Acid Sequence:

Mutated DNA Sequence #1 T  A  C  A  T  C  T  T  G  G  C  G  A  C  G  A  C  T … 

What’s the mRNA sequence? (Circle the change)  

What will be the amino acid sequence?  

Will there likely be effects?    What type of mutation is this? ________________________________  

Mutated DNA Sequence #2 T  A  C  G  A  C  C  T  T  G  G  C  G  A  C  G  A  C  T … 

What’s the mRNA sequence? (Circle the change)  

What will be the amino acid sequence?  

Will there likely be effects?    What type of mutation is this? ________________________________ 

Mutated DNA Sequence #3 T  A  C  A  C  C  T  T  A  G  C  G  A  C  G  A  C  T … 

What’s the mRNA sequence? (Circle the change)  

What will be the amino acid sequence?  

Will there likely be effects?    What type of mutation is this? ________________________________ 

Mutated DNA Sequence #4 T  A  C  A  C  C  T  T  G  G  C  G  A  C  T  A  C  T … 

What’s the mRNA sequence? (Circle the change)  

What will be the amino acid sequence?  

Will there likely be effects?   What type of mutation is this? _________________________________ 





ANSWER KEY: Natural Selection and Artificial Selection 

1. Mutations, random changes in the sequence of the DNA code can result in new alleles if the mutations happen on
sections of DNA that are genes (code for a specific protein)

2. It is important in terms of individual survival as birds with different beak lengths are able to access different resources and
then they aren’t all competing for the same resource.

3. Genetic variation makes it possible for populations to change through natural selection if certain individuals with different
traits are better able to survive and reproduce and pass their traits on to the next generation.

4. Natural selection influences adaptation as over time organisms that are better able to survive and reproduce will pass
their traits on to the next generation. Over time we will see populations that are well adapted to the current environmental
conditions.

5. The insects that are better able to survive and reproduce will pass their traits onto the next generation.
6. As the mice are geographically isolated from one another they will no longer be able to interbreed. Over time the two

populations might change so much that they are no longer able to produce fertile offspring and will be considered
separate species. For birds they are not geographically isolated as they can fly and will still have the ability to interbreed
so it is unlikely they will become separate species.

7. They look similar as they have evolved characteristics that enable them to survive and reproduce in similar environments.
Chemical mutagens 

9. Corn - selectively bred for larger, juicier kernels. Loss of genetic diversity if this is the only variety that is continued to be
bred. Potential for susceptibility to pests/poor weather/etc. If there is a lack of genetic variation.

8. Physical mutagens - causes physical changes to structure of DNA - ex. X-ray, uv radiation, etc.
- can enter a nucleus and react with DNA ex. Nitrites, gasoline fumes

10. May lead to natural selection of bacterial populations and an increase in resistant strains.
11. a) during drought years longer beak depths b) there is a selective advantage during drought years for birds with

longer beak depths as they are better able to access food, survive and reproduce. 
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ANSWER KEY: Biology Review 
1. DNA accounts for the similarities and differences between these apples as they share DNA that is similar and codes for

things like the apple’s shape, size etc. that make it apple like the sections of DNA that are different account for unique
colours, flavours, textures etc.

2. Homologous chromosomes are chromosome pairs (one from each parent) that are similar in
length, gene position, and centromere location. The position of the genes on each
homologous chromosome is the same, however, the genes may contain different alleles

3. In the first generation we see that the dominant trait is 100% expressed (the lighter colour)
and in the second generation we can see the recessive trait is 25% expressed as the
parents that were crossed from the F1 generation carried both a dominant and recessive
allele (Cc x Cc).

4. The concept illustration is called adaptive radiation. This is a process in which organisms
diversify rapidly from an ancestral species into a multitude of new forms, particularly when a
change in the environment makes new resources available, creates new challenges, or
opens new environmental niches.

5. OMIT
6. gene - section of DNA that codes for a specific protein species - contain sections of

DNA unique to organisms within the same species population - within a population there is variation in DNA traits - 

natural selection - variation in DNA → better survival are the result of DNA  mutation - occurs in DNA  

rates/reproduces and passes genetic info on to next generation adaptation - variations in DNA lead to natural 

selection and populations that are better adapted to their environment artificial selection - selecting organisms with 

desired traits and ensuring their DNA is passed on to the next generation monoculture - decreased genetic 

variety, less variation in DNA biotechnology - altering of DNA using technology 

7. See diagram below. Limitation - doesn’t show the helix structure (twisting)



8. Nucleotides are like the individual
letters, genes are like the sentences and chromosomes are like the entire bound book. 
9. See diagram above as well. Complementary nature only allows certain base pairs to occur so it ensures the correct

sequence.
10. If this pair is made up of an X and Y chromosome, then the pair of chromosomes is not homologous because their size

and gene content differ greatly.
11. a) Homozygous is a word that refers to a particular gene that has identical alleles on both homologous chromosomes, for

example TT or tt. Heterozygous refers to a particular gene that has different alleles on both homologous chromosomes for
example Tt.   b) A dominant allele produces a dominant phenotype in individuals who have one copy of the allele, which
can come from just one parent. For a recessive allele to produce a recessive phenotype, the individual must have two
copies, one from each parent.

12. It depends on the phenotype that they are displaying. If it is a recessive phenotype then yes you know that there genotype
would have two recessive alleles (like tt) but if they display the dominant phenotype you will not know their genotype, it
could be Tt or TT for example.

13. Dominance - where one trait is completely dominant over another for example if you crossbred red and white flowers and
the first generation was all red  Incomplete dominance - is where neither trait is dominant so again if you
crossbred red and white flowers the result would be pink flowers Codominance - is where both traits are dominant
for example if you crossbred red flowers and white flowers you would have flowers with both and red and white on them
Sex-linked inheritance is when the genetic information for a specific traits is carried on a sex chromosome

14. Artificial selection - human involvement as organisms with desirable traits are used to create new organisms or selectively
bred Natural selection - involves random mutations that enable an organism to better survive and reproduce in an
environment and then those traits are then passed on to the next generation.

15. Genetic variation is involved in biological change over time as it is the genetic variation that may provide an organism with
a trait that allows it to better survive and eventually reproduce in an environment. If there is an environmental change then
organisms that can survive better in the new environment will pass on their traits to the next generation over time there
can be a shift in the biology of the organism.

16. Transgenic organisms - examples: Golden rice: modified rice that produces beta-carotene, the precursor to vitamin A.
Vitamin A deficiency is a public health problem for millions of people around the world, particularly in Africa and Southeast
Asia. Goats that produce important proteins in their milk: goats modified to produce FDA-approved human
antithrombin (ATryn), which is used to treat a rare blood clotting disorder in humans. Goats have also been genetically
modified to produce spider silk, one of the strongest materials known to man, in their milk. Proposed uses for this
recombinant spider silk range from artificial tendons to bulletproof vests. Vaccine producing bananas: genetically
engineered bananas that contain a vaccine. Bananas provide an easy means for delivering a vaccine (especially to
children) without the need for a medical professional that is trained in giving shots. Edible vaccines are still in
development.

17. OMIT
18. OMIT
19. Genotypes of offspring: Rr (100%) Phenotypes of offspring: Red eyes (100%) 
20. They had some sort of genetic variation that enabled them to survive the insecticide and then they were able to reproduce

and pass on the traits to the next generation. It is a selective advantage when members of the population are better able
to survive and reproduce so the resistance to the chemical is a selective advantage for that fruit fly population.

21. Take a cows that are producing more milk than the rest of the herd and breed them. From the next generation do the
same and continue the process over successive generations.

22. Answers will vary.



23. Answers will vary.
24. Answers will vary.
25. Answers will vary.
26. Crossing two heterozygous (RW) radishes would results in the genotypes of RR (1:4), RW (2:4) and WW (1:4) and the

phenotypic ratios of red (1:4), purple (2:4), white (1:4).
27. a) yes - as Persian cats with long fur are being selectively bred over many generations.  b) yes - as the farmer is selecting

which plant species to breed together to achieve desired traits.  c) no - assuming there is no human intervention/
involvement in breeding and this has occurred naturally over time d) yes - as it says crop we can assume that plants
that are insect resistant are being selectively bred over time.

28.
29. parent 2: phenotype: - white haired, 

OMIT
a) black hair
genotype - bb

b) parent 1: phenotype - black haired, genotype - BB
c) offspring: phenotype - black haired, genotype - Bb

b) they would carry one dominant and one recessive allele, Rr
30. OMIT
31. a) they would carry two recessive alleles, rr

c) homozygous person with a normal phenotype, RR
32. The mother was a carrier of the recessive allele. If they have a daughter she wouldn’t have hemophilia but she could be a

carrier.
33. Clams with greater muscle size might avoid predation, survive, reproduce and pass the traits on to the next generation

and the process would continue.
34. You would expect to see more adaptive radiation on remote islands as the populations of species are more isolated from

each other and less likely to interbreed.
35. Birds with greater beak depths survived due to their ability to extract resources that birds with shorter beaks could not

access.
b) the may have health problems, or reduced36. a) less pollution from the pig’s waste enters the environment

lifespans  c) Answers will vary.
37. a) Economic - loss of tourism to view grizzly bears and visit areas they inhabit, political - reflects poorly on the ability of the

government to manage habitat and resources,  social - loss of species is a loss of diversity and will have an influence on
the local ecosystem and people who inhabit it   b) wildlife corridors will encourage movement of the bears so that they can
access food and water, as well as other populations to breed with.

38. a)Exposure to UV radiation is the main factor that causes skin cells to become cancer cells. Almost all skin cancers
(approximately 99% of non-melanoma skin cancers and 95% of melanoma) are caused by too much UV radiation from
the sun or other sources such as solaria (solariums, sunbeds, and sun lamps). b) B.C. Tanning Bed Ban. Regulation ban
people under the age of 18 (minors) from using tanning equipment, to reduce the chances of developing skin cancer later
in life.

39. OMIT
40. OMIT
41. OMIT
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