
 

 

 

 
 

Name: Melissa Lee 

Date:  9/21-9/24 Subject:  Physics in a box Grade: 10-12 

Unit/Standard: 

HS-ETS1-2 

HS-ETS1-3 

HS-ESS3-4 

Learning Objective: 

Coronavirus  

Materials Needed: 

Coronavirus document   

Monday: Contact me to see If you have any missing assignments (If you do this you will receive a 100 
for the day)  

Tuesday: Read Coronavirus document   

Wednesday: Complete any missing work from the past two weeks and receive full credit  

Thursday: Complete any missing work from the last two weeks and receive full credit.    

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessment:  None   

Notes:  Contact me via: mlee@floydbroncos.com or 575-478-2211 ext. 1019     

 



Human Coronavirus Types 

Coronaviruses are named for the crown-like spikes on their surface. There are four 

main sub-groupings of coronaviruses, known as alpha, beta, gamma, and delta. 

Human coronaviruses were first identified in the mid-1960s. The seven 

coronaviruses that can infect people are: 

Common human coronaviruses 

1. 229E (alpha coronavirus) 

2. NL63 (alpha coronavirus) 

3. OC43 (beta coronavirus) 

4. HKU1 (beta coronavirus) 

Other human coronaviruses 

5. MERS-CoV (the beta coronavirus that causes Middle East Respiratory 

Syndrome, or MERS) 

6. SARS-CoV (the beta coronavirus that causes severe acute respiratory syndrome, 

or SARS) 

7. SARS-CoV-2 (the novel coronavirus that causes coronavirus disease 2019, or 

COVID-19) 

People around the world commonly get infected with human coronaviruses 229E, 

NL63, OC43, and HKU1. 

Sometimes coronaviruses that infect animals can evolve and make people sick and 

become a new human coronavirus. Three recent examples of this are 2019-nCoV, 

SARS-CoV, and MERS-CoV. 

Source : CDC February 15, 2020 

 

 

 

 



 

 

 

Current Image of COVID-19 Strain 

 

 

 

 

 

 

 

 

 

 

 

 

 



Current vaccines being tested: 

More than 150 coronavirus vaccines are in development across the world—and 

hopes are high to bring one to market in record time to ease the global crisis. 

Several efforts are underway to help make that possible, including the U.S. 

government’s Operation Warp Speed initiative, which has pledged $10 billion 

and aims to develop and deliver 300 million doses of a safe, effective coronavirus 

vaccine by January 2021. The World Health Organization is also coordinating 

global efforts to develop a vaccine, with an eye toward delivering two billion 

doses by the end of 2021. 

The candidates, like all vaccines, essentially aim to instruct the immune system to 

mount a defense, which is sometimes stronger than what would be provided 

through natural infection and comes with fewer health consequences. 

To do so, some vaccines use the whole coronavirus, but in a killed or weakened 

state. Others use only part of the virus—whether a protein or a fragment. Some 

transfer the coronavirus proteins into a different virus that is unlikely to cause 

disease or even incapable of it. Finally, some vaccines under development rely on 

deploying pieces of the coronavirus’s genetic material, so our cells can 

temporarily make the coronavirus proteins needed to stimulate our immune 

systems. (Here’s what vaccines are and how they work.) 

It can typically take 10 to 15 years to bring a vaccine to market; the fastest-

ever—the vaccine for mumps—required four years in the 1960s. Vaccines go 

through a multi-stage clinical trial process, which starts by checking their safety 

and whether they trigger an immune response in a small group of healthy 

humans. The second phase widens the testing pool to include groups of people 

who may have the disease or be more likely to catch it, to gauge the vaccine’s 

effectiveness. The third phase expands the pool up to the thousands to make sure 

the vaccine is safe and effective among a wider array of people, given that 

immune response can vary by age, ethnicity, or by underlying health conditions. 

It then goes to regulatory agencies for approval—which can be a lengthy process 

itself. 

 



Even after a vaccine is approved, it faces potential roadblocks when it comes to 

manufacturing and distribution, from scaling up the production to meet demands 

to deciding which populations should get it first—and at what cost. Many 

vaccines also stay in what’s called phase four, a perpetual stage of regular study. 

(Here's how we'll know when a COVID-19 vaccine is ready.) 

But vaccine developers are attempting to compress that process for SARS-CoV-2 

by running clinical trial phases simultaneously. In addition, Anthony Fauci, 

director of the National Institute of Allergy and Infectious Diseases, has 

stated that the independent Data and Safety Monitoring Board can end trials early 

if their interim results are overwhelmingly positive or negative. Meanwhile, the 

U.S. Food and Drug Administration has promised to fast-track the approval 

process, while the Centers for Disease Control and Prevention has 

asked governors to fast-track permits and licenses for vaccine distribution sites so 

that they can be operational by November 1, 2020.  

Source: 

https://www.nationalgeographic.com/science/health-and-human-body/human-

diseases/coronavirus-vaccine-tracker-how-they-work-latest-developments-cvd/ 

 

 

 

 

 

 

 

 

 

 

 



What is herd immunity: 

Herd immunity occurs when a large portion of a community (the herd) becomes 

immune to a disease, making the spread of disease from person to person unlikely. 

As a result, the whole community becomes protected — not just those who are 

immune. 

Often, a percentage of the population must be capable of getting a disease in order 

for it to spread. This is called a threshold proportion. If the proportion of the 

population that is immune to the disease is greater than this threshold, the spread of 

the disease will decline. This is known as the herd immunity threshold. 

What percentage of a community needs to be immune in order to achieve herd 

immunity? It varies from disease to disease. The more contagious a disease is, the 

greater the proportion of the population that needs to be immune to the disease to 

stop its spread. For example, the measles is a highly contagious illness. It's 

estimated that 94% of the population must be immune to interrupt the chain of 

transmission. 

How is herd immunity achieved? 

There are two paths to herd immunity for COVID-19 — vaccines and infection. 

Vaccines 

A vaccine for the virus that causes COVID-19 would be an ideal approach to 

achieving herd immunity. Vaccines create immunity without causing illness or 

resulting complications. Herd immunity makes it possible to protect the population 

from a disease, including those who can't be vaccinated, such as newborns or those 

who have compromised immune systems. Using the concept of herd immunity, 

vaccines have successfully controlled deadly contagious diseases such as smallpox, 

polio, diphtheria, rubella and many others. 

Reaching herd immunity through vaccination sometimes has drawbacks, though. 

Protection from some vaccines can wane over time, requiring revaccination. 

Sometimes people don't get all of the shots that they need to be completely 

protected from a disease. 

In addition, some people may object to vaccines because of religious objections, 

fears about the possible risks or skepticism about the benefits. People who object 

to vaccines often live in the same neighborhoods or attend the same religious 

services or schools. If the proportion of vaccinated people in a community falls 

below the herd immunity threshold, exposure to a contagious disease could result 

in the disease quickly spreading. Measles has recently resurged in several parts of 



the world with relatively low vaccination rates, including the United States. 

Opposition to vaccines can pose a real challenge to herd immunity. 

Natural infection 

Herd immunity can also be reached when a sufficient number of people in the 

population have recovered from a disease and have developed antibodies against 

future infection. For example, those who survived the 1918 flu (influenza) 

pandemic were later immune to infection with the H1N1 flu, a subtype of influenza 

A. During the 2009-10 flu season, H1N1 caused the respiratory infection in 

humans that was commonly referred to as swine flu. 

However, there are some major problems with relying on community infection to 

create herd immunity to the virus that causes COVID-19. First, it isn't yet clear if 

infection with the COVID-19 virus makes a person immune to future infection. 

Research suggests that after infection with some coronaviruses, reinfection with 

the same virus — though usually mild and only happening in a fraction of people 

— is possible after a period of months or years. Further research is needed to 

determine the protective effect of antibodies to the virus in those who have been 

infected. 

Even if infection with the COVID-19 virus creates long-lasting immunity, a large 

number of people would have to become infected to reach the herd immunity 

threshold. Experts estimate that in the U.S., 70% of the population — more than 

200 million people — would have to recover from COVID-19 to halt the epidemic. 

If many people become sick with COVID-19 at once, the health care system could 

quickly become overwhelmed. This amount of infection could also lead to serious 

complications and millions of deaths, especially among older people and those 

who have chronic conditions. 

Source: https://www.mayoclinic.org/diseases-conditions/coronavirus/in-

depth/herd-immunity-and-coronavirus/art-20486808 

 

 

 

 

 

 



Infectious Diseases Timelines 

Please check out this site to view a timeline from 429BC – 2020 of all the 

infectious diseases.   

http://infectiousdiseases.edc.org/content/timeline-emerging-diseases-1 

These timelines explore all the effects on humans such as: ecological, social, 

cultural and consequences of these infectious diseases.   

 


