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Teaching Nuclear Science 

in an Introductory Physics for the Life Sciences (IPLS) Course

Abstract

Nuclear science topics, traditionally relegated to the end of the 

textbook, are sometimes treated as “excess baggage” in an IPLS 

course.  If teaching time grows short as the end of semester 

approaches, it is nuclear science that is dropped from the curriculum.  

We think this is a shortsighted approach and that textbook 

organization should take a backseat to the importance of nuclear 

science in an IPLS course.  There are several reasons for teaching 

nuclear science: (1) increasing use of nuclear medicine (both 

diagnostic techniques and treatment), (2) renewed interest in nuclear 

power plants due to global warming concerns with burning of fossil 

fuels, and (3) concerns over terrorist’s use of radioactive “dirty” bombs 

or small fission weapons. We have found that a Nuclear Data Table (aka 

Table of Isotopes) is very useful for presenting nuclear science topics 

and that two lab experiments on radioactive decay will suffice.

“Factoids” for an IPLS Course
at Southeast Missouri State University

Course Name:  PH121/021 Introductory Physics II (lecture & lab). 
Four lectures and one 2-hour lab.

Topics Covered: Electricity, magnetism, optics, modern physics.

Prerequisites: College algebra and plane trigonometry.

Textbook: Physics (9th edition, John Wiley & Sons, Inc, 2012) 
by Cutnell & Johnson.

Lab Manual: Introductory Physics II Laboratory Manual (revised 2014)

(15 lab experiments).

Homework: Approx 50 assignments from WileyPLUS (a web-based 
application  that allows students to complete their homework 
online and receive instant feedback on their work.

Audience: Approx 50-70 students.  
70% Life Science majors
30% Non-Life Science majors

Why Teach Nuclear Science In an IPLS Course?

1. Nuclear science is ubiquitous in medical diagnostic techniques and treatment.

2. Renewed interest in nuclear power due to global warming concerns caused by 

burning fossil fuels.

3. Concerns over terrorist’s use of radioactive “dirty” bombs or small fission bombs..

…. So the real answer is to create an informed citizenry!

What is the Audience in a “Typical” IPLS Course?

• Pre-Medical

• Pre-Optometry

• Pre-Pharmacy

• Pre-Dental

• Pre-Physical Therapy

• Pre-Veterinary

• Pre-Chiropractic

Nuclear Science Topics
Whose Learning is Facilitated through 

the Use of a Nuclear Data Table

•Nuclear nomenclature •Radioactivity

•Nuclear density •Radioactive decay

•Isotopes & atomic masses •Radioactive decay series

•Nuclear stability •Biological effects of radiation

•Nuclear binding energy
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Barium-137m (half-life = 2.55 minutes)

Potassium-40 (half-life = 1.277 x 109 years)

Much can be taught with Radiation Counting Experiments Using only Two Radioisotopes

Long-Lived Radioisotope:Potassium-40

•Many potassium compounds are available

•Natural abundance of K-40 is 0.0117%

Analyze Data to Obtain Half-Life

of Long-Lived Radioisotope (Potassium-40)
 

Mass of KCl sample = 0.78 grams 
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Short-Lived Radioisotope: Ba-137m

Isotope Generator  (cost approx. $250)

Mixture of Cs-137/Ba-137m (activity < 10µCi)
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Analyze Data to Obtain Half-Life

of  Short-Lived Radioisotope (Barium-137m)

y = 5619.3e-0.294x

R² = 0.9997
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Activity vs Time for Barium-137mBackground
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