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Lesson 2 Exit Ticket:

The WHO?

Figure 1 contains data from past pandemics. Figure 2 indicates the number of individuals affected by

these pandemics.

Figure 1
Disease Incubation Period RO Case Fatality Rate
Ebola 2-21 days 2 50%
Measles 10-12 days 16 25%
SARS 2—7 days 3.5 11%
Smallpox 7—17 days 6 40%
Figure 2
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1. Which disease is most likely represented by the blue data graphed in Figure 2? Explain and
justify your response using evidence and your knowledge of science. [3]
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Lesson 3 Exit Ticket:
Tree of Life

The diagram below depicts a cell and its structures.
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Image Credit: Khan Academy, modified from "Figure 4.5" by OpenStax College, Biology, CC BY 3.0

1. Is the cell represented above eukaryotic or prokaryotic? Explain. [2]

2. Aaliyah says, “Cheese is made using bacterial cultures. If we want to avoid the next pandemic,
we should stop eating cheese so the bacteria doesn’t get inside of us!” Evaluate the accuracy of
Aaliyah’s statement. [2]
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https://www.khanacademy.org/science/high-school-biology/hs-cells/hs-prokaryotes-and-eukaryotes/a/prokaryotic-cells
https://openstax.org/books/biology/pages/4-2-prokaryotic-cells
https://creativecommons.org/licenses/by/3.0/

Lesson 4 Exit Ticket:
“Germs”’

1. The left column of the table below contains characteristics that may describe bacteria, viruses, or
both. Select the pathogens that each characteristic applies to by circling the answer choice in the
column on the right. [6]

bacteria only
viruses only
both bacteria and viruses

considered living organisms

bacteria only

require a host for reproduction viruses only

both bacteria and viruses

bacteria only
viruses only
both bacteria and viruses

unicellular

bacteria only
viruses only
both bacteria and viruses

contain genetic material

show evidence of neither bacteria only

respiration nor metabolism viruses only
both bacteria and viruses

bacteria only
viruses only
both bacteria and viruses

do not contain a nucleus
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Lesson 5, Day One, Exit Ticket:
Molecular Hackers

The diagrams below depict the microorganisms H. pylori and P. ostreatus:
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Image Credit:

Image Credit: Ali Zifan, CC BY-SA 4.0, via Wikimedia Commons
Do both of these organisms reproduce using the same processes? Use evidence from the

1.
information provided and explain your reasoning. [3]

2. Based on your understanding of viral structure, how do you think viruses replicate? Explain your

reasoning. [4]
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https://commons.wikimedia.org/wiki/File:Prokaryote_cell.svg
https://creativecommons.org/licenses/by-sa/4.0
https://commons.wikimedia.org/wiki/File:Eukaryotic_Cell_(animal).jpg
https://creativecommons.org/licenses/by-sa/3.0

Lesson 5, Day Two, Exit Ticket:
Molecular Hackers

The following is adapted from AP® Biology Curriculum Framework 2012—-2013:

Environmental factors influence the phenotypic expression of an organism’s genotype. In
humans, weight and height are examples of complex traits that can be influenced by
environmental conditions. However, even simple single gene traits can be influenced by the
environment; for example, flower color in some species of plants is dependent upon the pH of
the environment.

Some organisms possess the ability to respond flexibly to environmental signals to yield
phenotypes that allow them to adapt to changes in the environment in which they live.
Environmental factors such as temperature or density can affect sex determination in some
animals, while parthenogenesis (a form of asexual reproduction) can be triggered by
reproductive isolation. Plant seed dormancy can increase the survival of a species, and some
viruses possess both lysogenic and lytic life cycles.

1. Why is the possession of both lysogenic and lytic life cycles beneficial to some viruses? [1]

A. Lytic infection alone involves integration, whereas lysogeny may not require integration.

B. Lysogeny allows a virus to become more widespread in the environment by allowing
replication through lytic infection to take place at a more opportunistic time.

C. The lytic cycle replicates a large number of viruses quickly and results in the destruction
of the infected cell and its membrane.

D. Inlysogenic cycles, the spread of the viral DNA occurs through usual prokaryotic
reproduction.

2. Which statement most accurately summarizes the replication of bacteria and viruses? [1]

A. Bacteria replicate through mitosis, while viruses replicate through meiosis.

B. Both bacteria and viruses replicate by utilizing mitosis.

C. Viruses depend on a host for replication, whereas bacteria do not.

D. Both viruses and bacteria replicate through binary fission.

Exit ticket continues on the next page!
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https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf
https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf
https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf
https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf

Lesson 5, Day Two

3. Reverse-transcriptase inhibitors (RTls) hinder the activity of reverse transcriptase. How might
RTls impact a retrovirus such as HIV? Explain and justify your response. [3]
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Lesson 6 Exit Ticket:
Fighting Back!
The word bank below contains several terms related to the immune system.

Antigens Innate Phagocytes Antibodies

Adaptive Immune System Lymphocytes Pathogens

1. Use the word bank to fill in the blanks and complete the sentences below. [4]

The [blank] consists of many biological structures and processes that protect against disease. [blank]
immunity utilizes mucous membranes, the skin, and stomach acid to keep out disease-causing microbes
called [blank]. When this first line of defense is not effective, [blank] detect and engulf pathogens in order
to destroy them. They will then take proteins or peptide chains called [blank] from the pathogen they
destroyed and attach them to their surface. This triggers a(n) [blank] response. This response is
dependent on two different types of [blank]: B cells and T cells. If pathogens have not yet infiltrated cells,

B cells produce [blank], proteins that attach to antigens and trigger a humoral response.
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Lesson 7 Exit Ticket:
Stopping the Spread

Directions: Read “The Importance of Vaccinations” by Family Doctor.

The graph below represents the number of vaccinations, cases, and fatalities related to whooping cough
in Japan for the year 1974.

1974 Whooping Cough Statistics

Mumber of Vaccinations Mumber of Cases Mumber of Fatalities

Exit ticket continues on the next page!
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https://familydoctor.org/the-importance-of-vaccinations/

Lesson 7

1. Using the information provided, make a prediction of what the data might have looked like in the
year 1976 by completing the blank graph below. [2]

1976 Whooping Cough Statistics

Number of Vaccinations Number of Cases Number of Fatalities

2. Explain and justify your response to question 1. [2]
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Lesson 8, Day One, Exit Ticket:
Survival of the Fittest

The image below shows a process known as insertional mutagenesis, in which a mouse genome is
impacted by a virus.

Viral insertions

Insertion cluster Insertion cluster

Mouse genome — 3=

Image Credit: Springer Nature

1. Which of the following is a direct effect of insertional mutagenesis on the mouse? [1]

A. Genetic recombination would occur due to the exchange of genetic material between
different organisms during meiosis.

B. The virus replicates using the host DNA machinery, resulting in the destruction of the
infected cell and its membrane.

C. Transcription and translation would be altered due to the insertion of additional base
pairs.

D. None of the above

Exit ticket continues on the next page!
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https://media.springernature.com/full/springer-static/image/art%3A10.1038%2Fncomms7381/MediaObjects/41467_2015_Article_BFncomms7381_Fig1_HTML.jpg

Lesson 8, Day One

2. Describe the role that pathogens such as virions and bacteria play in the evolution of other
organisms. Explain and justify your response. [3]
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Lesson 8, Day Two, Exit Ticket:
Survival of the Fittest

The following is an excerpt adapted from AP® Biology Curriculum Framework 2012—2013:

When genetic information changes, the results may be observable changes in the organism. At
the molecular level, these changes may be the result of mutations in the genetic material, the
effects of which may be seen during protein synthesis.

Transcription, mRNA processing and translation are imperfect. Errors can occur and may alter
phenotypes. However, these errors are random and are not heritable except in the case of RNA
viruses where the random errors change the genetic information of the virus.

Environmental factors can affect the degree of, or the probability of, errors in the information and

processing. Genetic variations at the genome level, when expressed as phenotypes, are subject
to natural selection.

1. Select the statement that best describes why changes in some viral genomes occur. [1]
A. Mutations in DNA and recombinations during meiosis are sources of variation.
B. Mitosis passes a complete genome from the parent cell to daughter cells.
C. Errors in mitosis or meiosis can result in changes in phenotype.

D. Errors during reverse transcription are integrated into the host genome and become
transcribed and translated for the assembly of new viral progeny.

2. Newscasters on a popular news broadcasting channel were discussing the impact of natural
selection on viruses, and the following claim was made: “We do not need to worry about
COVID-19 evolving because viruses are nonliving. Only living organisms can evolve.” Assess
the scientific accuracy of this claim. Explain and justify your response. [3]
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https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf
https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf
https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf
https://secure-media.collegeboard.org/digitalServices/pdf/ap/10b_2727_AP_Biology_CF_WEB_110128.pdf

Lesson 8, Day Three, Exit Ticket:
Survival of the Fittest

According to “Leading Antimicrobial Drug-Resistant Diseases” by NIH MedlinePlus Magazine:

Mycobacterium tuberculosis is the bacterium that causes tuberculosis (TB). TB is an often-
severe airborne disease caused by a bacterial infection. TB typically affects the lungs, but it
also may affect many other organs of the body. It is usually treated with a regimen of several
drugs taken for six months to two years, depending on the type of infection. In most cases, TB
is treatable. However, some bacteria are becoming resistant to the two most potent TB drugs.
This is known as multidrug-resistant TB (MDR TB).

1. Describe why some bacteria such as Mycobacterium tuberculosis become antibiotic-resistant.

[2]
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