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Guided Notes: Types of Radiation
Type of Radiation

Alpha

Beta

Gamma

Symbol

What is emitted?

How does the
original atom change?
What can the
radiation pass
through? What is
required to stop it?
How much energy
does it contain?

How can it be used?

How does it affect
the human body?

Other notes?
1. If an element with a mass number of 203 undergoes alpha decay, what would its new mass number be?

2. If an element with a mass number of 27 undergoes beta decay, what would its new mass number be?

3. Why are gamma rays considered the most harmful?
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Learning Targets: Nuclear Chemistry

Learning Targets:
A. I can outline what radiation is,
where it is found, and how it
impacts our daily lives.
Growth Chart:
1st

2nd

Refer to Chapter 10 in your textbook for assistance.
1 – Below Standard
2 – Approaching Standard
3 – At Standard
What part of an atom determines
What happens to an atom when it List at least 3 sources of radiation
if the atom is radioactive?
emits radiation?
you experience as a part of normal
life.

4 – Above Standard
Should you be afraid of radiation?
Explain.

What are the 3 types of radioactive
decay, and what gets emitted
during each type?

Why do we not usually write
nuclear equations for gamma
decay?

3rd

Lvl 4
Lvl 3
Lvl 2
Lvl 1

B. I can compare and contrast the
three different types of radioactive
decay.
Growth Chart:
1st

2nd

What would it take to stop a beam
of each of the 3 types of radiation?

Write the nuclear equations for
the following nuclear decays.

Alpha decay of Np-237

3rd

Lvl 4
Lvl 3

Beta decay of At-215

Lvl 2
Lvl 1

C. I can determine the age of a
sample by applying my
understanding of half-life.
Growth Chart:
1st

2nd

Half-life is measured in what
units? What equation describes
half-life?

The half-life of I-131 is 8 days. If
you have 100g now, how much
will be left after 16 days? How
much was there 8 days ago?

3rd

Lvl 4
Lvl 3
Lvl 2
Lvl 1
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If you have 12g of Po-210 and
you had 96g 414 days ago how
many half-lives have passed? What
is the half-life of Po-210?

Explain how half-life can be used
to determine the age of an artifact.

1. Show the alpha decay of the following:
197
83𝐵𝑖



210
86𝑅𝑛

→

2. Show the beta decay for the following:
52
23𝑉 

71
30𝑍𝑛



3. When Polonium-218 undergoes alpha decay, it produces lead (Pb). Write a balanced equation for this reaction.

4. Write a balanced equation for the beta decay of protactinium-234.

5. What is the product radioisotope of the alpha decay of uranium-234?

6. What radioactive isotope undergoes alpha decay to produce radium-226?

7. What type of radioactive decay occurs when lead-210 becomes bismuth-210?

8. Write the nuclear equation for the release of a beta particle by Pb-210.

9. Write the nuclear equation for the decay of Po-210 if it undergoes 2 consecutive alpha decays followed by a Beta
decay followed by another alpha decay.
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Fill in the 12 steps in the decay of U-235 in the diagram below. Begin with U-235 and finish with an isotope of
lead. The particles emitted in each step are listed below. Use the periodic table to find information about mass
numbers, atomic numbers, and chemical symbols. Place the correct symbol in the space corresponding to the
correct mass number and atomic number.
STEP

PARTICLE EMMITED

1

Alpha

2

Beta

3

Alpha

4

Alpha

5

Beta

6

Alpha

7

Alpha

8

Alpha

9

Beta

10

Alpha

11

Beta

12

Stable

U

235
231
M
a
227
s
s
223
N
u
m
b
e
r

219
215
211
207
203

81

82

83 84

85 86 87 88 89
Atomic Number

A. Show the work for all of your calculations below.
1.

6.

2.

7.

3.

8.

4.

9.

5.

10.

B. What isotope is the final product? _____________________
C. Which steps are linear and with steps are diagonal? Explain.
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90

91 92

93

Over a period of time, radioisotopes lose nuclear particles resulting in a change of mass and energy. In this investigation you
will use pennies to represent radioactive particles (alpha or beta).
Learning Target:
I can explain why the rate of radioactive decay of a substance is constant, not affected by any factors
Define:
Radioactivity:

Half-life:

Alpha particle:

Beta particle:
Data Table:
Half-life

Number of undecayed atoms

Number of decayed atoms

0
1
2
3
4
5

80

0

Class Averages
(Undecayed Atoms)
80

Graph:
Construct a line graph of your results on the graph paper provided (# of half-lives vs. undecayed atoms). Then, utilize the
class averages to construct another line on the same graph that represents the results for the entire class. Be sure to use TAIL,
and remember DRY MIX. Be sure you think through your graph before you begin (use pencil).
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Results:
1. Predict the number of undecayed atoms that will be left through the next three half-lives.
6:___________
7:___________
8:___________
2. Do you think in real radioisotopes, that the particles will ever decrease to an amount of zero? Explain your
thinking.

3. What does it mean when we say an atom has decayed? Explain.

4. How many Coinium atoms would remain after three half-lives, if the original sample had 250 Coinium
atoms? Show your work.

5. If 175 undecayed nuclei remained from a sample of 2800 nuclei, how many half-lives have passed? Show
your work.

6. Look back at the learning target for this lab investigation. Indicate whether or not you met it and then
briefly explain how.
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Half-Life Calculations
1. The half-life of radon-222 is 3.8 days. How much of a 100 g sample is left after 15.2 days?

2. Carbon-14 has a half-life of 5,730 years. If a sample contains 70 mg originally, how much is left after 17,190
years?

3. How much of a 500 g sample of potassium-42 is left after 62 hours? The half-life of K-42 is 12.4 hours.

4. The half-life of colbalt-60 is 5.26 years. If 50 g are left after 15.78 years, how many grams were in the original
sample?

5. The half-life of I-131 is 8.07 days. If 25 g are left after 40.35 days, how many grams were in the original sample?

6. If 100 g of Au-198 decays to 6.25 g in 10.8 days, what is the half-life of Au-198?
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7. If 100 g of carbon-14 decays until only 25 g of carbon-14 is left after 11,460 years, what is the half-life of
carbon-14?

8. What is the half-life of a 100 g sample of nitrogen-16 that decays to 12.5 g of nitrogen-16 in 21.6 s?

9.

Thallium-208 has a half-life on 3.053 min. How long will it take for 120 g to decay to 7.5 g?

10. Gold-198 has a half-life of 2.7 days. How much of a 96 g sample of gold-198 will be left after 8.1 days?

Write the nuclear equation for the following decay types:
11. 214
84𝑃𝑜 

Alpha

12. 239
93𝑁𝑝 

Beta

13. 254
91𝑃𝑎 

Beta

4
14. ______  234
90𝑇ℎ + 2𝐻𝑒

____
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Introduction:
The United States is an energy hungry nation. As the price of fossil fuels rise and we analyze the short and long term effects of burning
fossil fuels, the need to examine other energy sources is imperative. In April 2006, former Governor Jeb Bush of Florida outlined his
solution to our energy problems in the United States - build more nuclear power plants. Even though nuclear power burns clean, what to
do with the resulting nuclear waste is a huge environmental concern.
The Task:
After completing this tutorial, students will:
- Identify the energy sources used in the USA
- Know where Washington’s nuclear power plants are located
- Be able to weigh the pros and cons of nuclear power
- Recognize the dangers associated with nuclear waste and consider solutions to this ever-growing problem
The Process:
PART A: WORLD ENERGY STATISTICS
http://en.wikipedia.org/wiki/Nuclear_power_by_country
Use the link above to answer the questions below.
1. What country currently gets the highest percentage of its overall energy from nuclear power? How much? How does that compare to
the United States production/usage?

PART B: NUCLEAR REACTORS IN THE UNITED STATES
http://www.nrc.gov/info-finder/reactor/
Go to the link above. Use the map to answer the questions below. Respond in complete sentences.
2. Which state has the most nuclear reactors? _____________________________
3. In which area of the United States:
a. In what general region/area of the US do you find the greatest number of nuclear reactors?
b. The fewest?
c. What might explain this distribution pattern?

PART C: RADIOACTIVE WASTE
http://www.nrc.gov/waste.html
Use the link above to complete the questions below. Respond in complete sentences.
4. Why do you think hospitals are a source of radioactive waste? Name at least one other nonmedical facility that might generate
radioactive waste.

5. Compare and contrast low-level radioactive waste to high-level radioactive waste. Draw a Venn diagram to answer this question.
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6. There are several options for nuclear waste disposal. These options include sending the waste into space, storing the waste in deep
isolated parts of the ocean, storing it in Antarctica, or storing it in a stable geologic formation (like a mountain). Choose what you believe
to be the best option and explain your reasoning behind this choice.

7. Google the word “vitrification” and then explain what it is and why it’s used?

PART D: YUCCA MOUNTAIN
Search the internet to find web sites on “Yucca Mountain” that help you answer the following questions.
8. Summarize how waste will be stored at Yucca Mountain.

9. Let's say that you live 100 miles from Yucca Mountain. Would you be for or against the construction of this facility? Explain your
answer.

PART E: EFFECTS OF NUCLEAR RADIATION
10. Explain what is meant by the words “nuclear fallout”.

11. What type of health problems can be caused by overexposure to radiation? Hint: Superpowers is NOT an answer.
(Be cautious during this search as it may result in some graphic pictures/images)

PART F: BENEFITS OF NUCLEAR POWER
12. While searching the internet, list 3 reasons why energy generated from nuclear power is beneficial!

13. Let's say that the power company has decided to build a new nuclear power plant south of I-90 near the city of Cheney. Many people in
the community support this decision. Other citizens strongly oppose it. Which side would you take? Provide at least three reasons for your
decision.
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Answer the following questions after completing your radiation exposure worksheet (pg. 12):
1. How does your personal annual radiation dose compare to the U.S. recommended limit of 500 mrem per person annually?
How does it compare to the average background radiation value of 360 mrem?

2. Why is it useful to keep track of how many X-rays you receive annually?

3. What geographic factors might decrease your personal annual radiation dose?

4. What lifestyle changes could reduce a person’s exposure to radiation?

5. Would you decide to make those personal changes? Explain.

6. John likes to watch TV, play video games on his computer, and travel (round-trip) to his grandma’s in Phoenix a total
of 6 hours on a jet plane. After realizing that these activities expose him to radiation, he gives up all three. How much
has he reduced his annual radiation dose? Show your work below.
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16. Complete the following data table for each type of nuclear Decay
Particle Name
Alpha

Symbol

Mass

Charge

Example

B
0

N/A

17. Nuclear decay involves the breakdown and release of particles from the nucleus of an unstable atom. It is
easy to understand then how an alpha particle could lose a helium-4 atom because that is only made of
protons and neutrons (no electrons). However a beta particle is an electron which is not found in the
nucleus of an atom. Describe where the electron comes from – (hint: read about beta decay on page 294)
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18. Flourine-21 has a half-life of approximately 5 seconds. What fraction of the original nuclei would remain
after 1 minute?

19. Iodine-131 has a half-life of 8 days. What fraction of the original sample would remain at the end of 32
days?

20. If 20.0g of a radioactive isotope are present at 1:00PM and 5.0g remain at 2:00PM, what is the half-life of
the isotope?

21. Chromium-48 decays. After 6 Half-lives, what fraction of the original nuclei would remain?

22. A medical institution requests 1g of bismuth-214, which has a half-life of 20 minutes. How many grams of
bismuth-214 must be prepared if the shipping time is 2 hours?

23. The half-life of radium-226 is 1602 years. If you have 500 grams of radium today how many grams would
have been present 9612 years ago?

24. Carbon-14 is an unstable isotope of carbon and has half-life of 5730 years. It is very often used to determine
the age of a sample through a method called carbon dating. Which of the following samples would be most
appropriate to use carbon dating? Why? (hint: keep in mind the half-life of carbon-14)
-Wood desk

-The sun

-A recently killed animal

-Petrified wood

-Dinosaur bone

-The age of the universe

25. Do you think the United States should invest in Nuclear Power as an energy resource? Describe why or
why not using at least four facts/evidences.

15

