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Computer Lab Problem: Cadmium Exposure and
Smoking

Discuss dangers and sources of Cadmium

Basic differential equation for Cadmium accumulation

in the kidney

Find parameters to fit data

Use integrals to determine exposure

Modify to include increased risk of smoking

Show numerical integration techniques
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Computer Lab Problem: Cadmium Exposure
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Lab Problem: Cadmium Exposure with Smoking
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Computer Lab Problem: Cadmium Accumulation

Students fit data from non-smoker – food intake

See increased accumulation through lungs by smoking
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Computer Lab Problem: Cadmium Exposure/Risk

Graphs show spreading risk factor with age

Observe smoker has same risk at about 47 as a 60 year old

non-smoker

Joseph M. Mahaffy, 〈mahaffy@math.sdsu.edu〉 B.E.E.R - 2015 — (5/6)



Learning Objectives from Cadmium Exposure Problem

Learning Objectives from Cadmium Exposure and
Smoking

Linear Differential Equation

Seen in Models for Newton’s Law of Cooling and Lake

Pollution

Fit Data – Exponentials and Horizontal Asymptotes

Extending Solutions – Smoking starting at Age X

Integration

Similar to Lead and Mercury Exposure Problems

Show Numerical Integration “close” to actual integral

Modeling helps explain increased risk of smoking
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