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4.5 An Algorithm for Curve Sketching: A Summary
1) What information can we get from our function, f(x)?

» The domain, and any discontinuities on the domain.

« The x - intercept(s) (let y = 0). Desmos is your friend when the zeros
are at non-integer values for polynomial functions.

» The y - intercept (let x = 0).

» The equations of vertical, horizontal and oblique asymptotes, as well as
the behaviour of the function as it approaches the asymptotes (use
properties of limits, long division, and common factoring). Plug in values
to determine if the function approaches asymptotes from above/below.

» The y - coordinate(s) for critical points on the function.

» The y - coordinate(s) for points of inflection on the function.

2) What information can we get from the derivative, f'(x)?

e The critical numbers for the function.
« Determine intervals of increase and decrease.
* Identify local maxima and minima.

3) What information can we get from the second derivative, f'(x)?

» The intervals on which a function is concave up or concave down.
» The locations of points of inflection.

When you are sketching the graph of a complex function, it is important to
stay organized and to understand what information is necessary. You will
not always need to use all of the tools that you have learned here,
because sometimes you can apply previous knowledge.




Example 1: Sketching an accurate graph of a polynomial function.
Sketch the graph of f(x) = -3x® - 2x* + 5x.

Example 2: Sketching an accurate graph of a rational function.

Sketch the graph of g=—x-4—. Fo0) = 2x2-3x -5
N 4x -3




