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All items preceeded by “(Formula sheet)” will be given to you on a formula
sheet for exams.

Chapter 1 - Functions and Models

1.1 - Representing Functions

• Know definition of function, domain, and range.

• Find domain of functions involving division, roots, and logarithms.

• Understand relationship between functions and graphs.

• Graph piecewise functions.

• Tell where a function is increasing, decreasing, or constant.

1.2 - Catalog of Functions

• Have rough mental image of the graphs of the following functions:

– linear functions (y = mx + b)

– power functions (y = xn) for even and odd n

– general polynomials

– root functions (y = n
√
x) for even and odd n

– y = 1
x

– sine, cosine, and tangent

• Identify when a function is a polynomial.

• Understand the relationship between the degree of a polynomial and the
number of its roots and turning points.
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1.3 - New Functions from Old Functions

• (Formula Sheet) Given a function f(x), know how to modify it to obtain
(for the graph):

– vertical/horizontal shift

– vertical/horizontal stretch/compress

– vertical/horizontal reflection

• Know how to combine functions via

– addition/subtraction

– multiplication/division

– composition

1.5/1.6 - Exponential and Logarithmic Functions

• (Formula sheet) Know exponentiation rules (axay = ax+y, etc.).

• Know definition of loga(x).

• (Formula sheet) Know logarithm rules (loga(xy) = loga(x)+loga(y), etc.).

– See course webpage for handout on this topic

• Solve for x when exponentiation and logarithms are involved.

• Have rough mental image of the graphs of exponential and logarithmic
functions.

Chapter 2 - Limits and Derivatives

2.1 - Tangent and Velocity Problems

• Use average rate of change (secant liness) to approximate the instanta-
neous rate of change (tangent line) of a function at a particular point.

2.2 - Limit of a Function

• Determine the limit of a function at a particular point by checking nearby
values.

• Determine the one-sided limits of a function at a particular point by check-
ing nearby values.
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2.3 - Limit Laws

• Find limits (with x approaching a finite value) of continuous functions.

• Apply limit laws to find limits of more complicated functions.

• Understand and apply Squeeze Theorem.

2.5 - Continuity

• Understand three modes of thinking about continuity of a function (rough,
more precise, most precise).

• Know where our list of common functions (from 1.2 and 1.5/1.6) are con-
tinuous.

• Know how continuous functions can be combined to form new continuous
functions.

• Understand and apply the Intermediate Value Theorem.

2.6 - Asymptotes and Limits at Infinity

• Find limits with x approaching an infinite value.

• Find and describe vertical asymptotes.

• Find and describe horizontal asymptotes.

• Know where asymptotes arise in logarithmic, exponential, and tangent
functions.

2.7 - Derivatives and Rates of Change

• Know definition of derivative at a point.

• Understand interpretation of derivative as a tangent line or instantaneous
rate of change.

2.8 - Derivative as a Function

• (Formula sheet) Know definition of derivative as a function.

• Compute derivative of various functions.

• Understand when a function may fail to be differentiable.
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Chapter 3 - Differentiation Rules

3.1 - Derivatives of Polynomial and Exponential Functions

• (Formula sheet) Compute the derivative of a constant.

• (Formula sheet) Compute the derivative of a power function (i.e. xn).

• (Formula sheet) Compute the derivative of ex.

• Apply the constant multiple rule.

• Apply the sum and difference rules.

3.2 - Product and Quotient Rules

• (Formula sheet) Apply the power rule.

• (Formula sheet) Apply the quotient rule.

3.3 - Derivatives of Trigonometric Functions

• (Formula sheet) Compute the derivative of the six standard trigonometric
functions.

3.4 - Chain Rule

• Compute derivatives involving composition via the Chain Rule.

• (Formula sheet) Compute derivative of exponential functions (i.e. ax).

3.5 - Implicit Differentiation

• Compute derivatives of implicitly defined functions (i.e. functions that
are difficult to solve for y).

3.6 - Derivatives of Logarithmic Functions

• (Formula sheet) Compute the derivatve of loga(x).

3.9 - Related Rates

• Solve related rates problems involving

– the Pythagorean theorem

– basic area formulas (triangles, rectangles, circles)

– basic trignometry (sine, cosine, and tangent - a unit circle will be on
the formula sheet)
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Chapter 4 - Applications of Differentiation

4.1 - Maximum and Minimum Values

• Find global maxima and minima of continuous functions on closed inter-
vals.

4.2 - The Mean Value Theorem

• Understand statement of Rolle’s Theorem.

• Understand statement of Mean Value Theorem.

4.3 - How Derivatives Affect the Shape of a Graph

• Understand and apply Increasing/Decreasing test.

• Understand and apply First Derivative test.

• Understand and apply Concavity test.

• Understand and apply Second Derivative test.

4.4 - L’Hospital’s Rule

• Use L’Hospital’s Rule on indeterminate forms of type: 0
0 , ∞

∞ , 0 · ∞, and
∞−∞.

– The statement of L’Hospital’s Rule will be on the formula sheet.

4.5 - Summary of Curve Sketching

• Sketch the graph of various functions and give information regarding

– Domain

– Intercepts

– Symmetry

– Asymptotes

– Intervals of Increase or Decrease

– Local Maximum and Minimum Values

– Concavity and Points of Inflection

– Sketch the Curve

4.7 - Optimization Problems

• Solve two-variable optimization problems involving basic geometry (such
as examples 1 and 2 in the text).
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Chapter 5 - Integrals

5.1 - Areas and Distances

• Estimate the net area under a curve using finite Reimann sums.

5.2 - The Definite Integral

• Understand the definition of
∫ b

a
f(x) dx as a limit of Reimann sums.

• Evaluate definite integrals by interpreting them as area.

• Explain (roughly) why each item in the list of the properties of integrals
is true.

5.3 - The Fundamental Theorem of Calculus

• Apply the second Fundamental Theorem to evaluate definite integrals.

5.4 - Indefinite Integrals and Net Change Theorem

• Evaluate indefinite integrals.

• Find net and/or total change over a time period given the rate of change
function.

5.5 - Substitution Rule

• Evaluate (definite and indefinite) integrals involving the chain rule using
substitutions.

6.1 - Areas Between Curves

• Set up and evaluate definite integral over x to compute the area between
two curves.

• Set up and evaluate definite integral over y to compute the area between
two curves.
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