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Basic Calculus, Prerequisites and Applications

 f '(x) = slope of tangent line
             at the point (x, f(x))

x

Derivative                Primary Interpretation

 f '(x)  area under the graph of 

a

Definite                   Primary Interpretation

b

y = f(x)
over the interval from a to bFundamental Theorem 

        of Calculus:

a

b

f(x) dx = F(b) - F(a) 

where F is any 
anti-derivative of f

If f(x) = kx , then  f'(x) = ksxs s-1

sum, product, quotient, 
and chain rules
Derivatives of trig, inverse trig, log, 
and exponential functions

Computing derivatives:

Compute anti-derivatives by 
methods of substitution, by parts,
partial fractions
Approximation methods

Computing integrals:

Applications in Physics, Biology
Engineering, and Economics

Derivatives of functions become
basic concepts:
velocity, acceleration, 
rates of growth and decay,
marginal cost, revenue, and profit  

Definite integrals become
basic concepts:
force, work, energy, impulse,
consumer and producer surplus

Algebra 

Connections with the Text: 5 (Chapters 5, 6, 8, 10), 6 (Chapters 5, 6, 13), 7 (Chapters 5, 6, 13), 8 (Chapters 8, 13), 
9 (Chapters 5, 6, 8, 10), 10 (Chapters 6, 13), 11 (Chapters 6, 8, 9, 11, 12), 12 (Chapters 5, 12, 14), 13 (Chapters 7, 9, 11, 12, 14)

   Ongoing and evolving
              issues of 
     mathematical  rigor  
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Geometry
Trigonometry 

Analytic Geometry: Equations and their pictures

Connections with the Text: 1 (Chapter 1), 2 (Chapter 4), 3 (Chapters 1, 2, 3, 4), 4 (Chapters 1, 2, 3, 4)

Applications: Elementary astronomy, computation of areas
Eratosthenes, Aristarchus, Archimedes, Ptolemy, 
Galileo, Kepler, and Descartes
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a

b

f(x) dx

integral


