Red A Fp AT RERRFEAY A
1008 ER%- 8% "HREL P FIR,
FARHEARG) AR BB RS MR

e INTRODUCTION
o Description, Modeling, and Prediction

0 Quantity, Measurement, Scalar => “Number+Unit” => Dimensionless Analysis
0 Uncertainty, What-If, Simulation, and Scenario Analysis

o Conceptual, Analytical vs. Numerical Models
= Concept Mapping (Mind Map)
= System Dynamics and System Thinking
= Statistical Models (?)

e REVIEW OF CALCULUS

o Rate of Change => Differential Equation
= Increase (Ascending Tendency): Growth => Positive Rate of Change

= Decrease (Descending Tendency): Degradation => Negative Rate of Change
0 Ordinary Differential Equation (ODE) and Partial Differential Equation (PDE)

o Degree and Order of an Ordinary Differential Equation

e EXPONENTIAL GROWTH
o Continuous Compounding and First Order Degradation
o Doubling Time and Half-Life
o0 Disaggregated Growth Rates => IPAT and Kaya Identity
o Exponential Resource Production Rates
o Symmetrical Production Curve => Normal (Gaussian) Distribution
o The Hubbert Hypothesis => Hubbert Peak of Oil Production

e POPULATION GROWTH

o0 Logistic Growth and Maximum Sustainable Yield
= Carrying Capacity
=Maximum Sustainable Yield

0 Indices of Demography
=>Crude birth rate
=Fertility rate
=Crude death rate

o Age Structure and Population Momentum

o0 Human Population Projection



e NUCLEAR CHEMISTRY

o Isotopes, Radiations, and Measurement

o0 Atom Decay and Half Life

0 Nuclear Fission
—=Relativity Theory: E =mc?
=Chain Reactions

0 Nuclear Power Generation
=Nuclear Reactors
= Treatment and Disposal of Nuclear (Spent) Fuels and Radioactive Wastes
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e WATER CHEMISTRY
o Physical Properties of Water

o State of Solution Impurities
= Distillation, Precipitation, Adsorption, and Liquid Extraction => Suspensions

o Concentration Units in Aqueous Solution s or Suspensions
= ppm vs. mg/L; Normality and Equivalent Weight

o Buffers => Buffering Capacity

0 Transport and Fate of Water Pollutants

e ATMOSPHERIC CHEMISTRY
o0 Compressible Fluids vs. Incompressible Fluids

o Ideal Gas Law and Idea Gas Constant

o Dalton’s Law of Partial Pressures and Henry Constant

o Photochemical Reactions



