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Concavity

Look at a local minimum point. If we go right from the point along the graph, we go up. If we go left from the point along the graph, we go up. The graph curves up on both sides. This is called concave up (like a cup).

Look at a local maximum point. If we go right from the point along the graph, we go down. If we go left from the point along the graph we go down. The graph curves down on both sides. This is called concave down (like a frown).

Inflection Points

If a section of a graph is concave up, at some point it may change to concave down.

If a section of a graph is concave down, at some point it may change to concave up.

These points where it changes are called inflection points.

Second-Derivative Test

If we set the second derivative equal to zero and solve, we get the x-values for the inflection points. Plugging the x-values into the original function will give us they y-values for the points.

The x-values where the function equals zero and where the function is undefined are critical values. These critical values can be used on a sign chart to find the intervals over which the function is concave up or concave down. Pick test values and determine the sign of each interval. Positive intervals are where the function is concave up; negative intervals are where the function is concave down.

Graphing Strategy for Polynomials

Step 1: Analyze f(x) to find the intercepts.

The x-intercepts happen when f(x)=0.

The y-intercept happen at f(0)

Step 2: Analyze f’(x) to find the zeros.

Construct a sign chart.

Determine intervals where f(x) is increasing and decreasing.

Find the local maxima and minima.

Step 3: Analyze f’’(x) to find the zeros.

Construct a sign chart.

Determine intervals where f(x) is concave up and concave down.

Find the inflection points.

Step 4: Sketch the graph.

Plot all points.

Mark intervals that are increasing and decreasing.

Mark intervals that are concave up and concave down.

Connect the dots.


