Calculus 12 . Ch. 5: Curve Sketching

5.3 Concavity and Points of Inflection

The graphs of the function f and g are shown below. Each graph connects point A to point B, but the
bend in different directions, this bending is known as concavity. A graph that lies above its tangent lines
is concave upward, and one that lies below its tangents is concave downward.
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In general, the graph of f is considered concave up on an interval [ if it lies above its tangents over the
entire interval. And is considered concave down on an interval [ if it lies below its tangents over the
entire interval.

The graph below shows a function that is concave up (CU) on the intervals (—4, 1), (3, 6), and (6, 8), and
is concave down (CD) on the intervals (1, 3) and (8, )

At points P, R, Q we see where a function shifts from CU to CD. These are known as points of inflection.
Notice that it is at that these points of inflection that the curve crosses its tangent line

Test for Concavity
If f"(x) > 0 for all x in I, then the graph of f is concave upward on I.

If f"(x) < 0 for all x in I, then the graph of f is concave downward on I.

It follows that there will be a point of inflection where the second derivative changes sign.
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Calculus 12 ; Ch. 5: Curve Sketching

Ex. 1
a) Determine where the curve y = x> # 3x? + 4x — 5 is concave upward and where it is concave
downward. N

b) Find the points of inflection
Use this infi tion to sketch th (J
¢) Use this information to sketch the curv )"\“;‘ . (O/S)
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Ch. 5: Curve Sketching

Ex.2 Discuss the behaviour of the following function with respect to concavity and points of inflection.
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Show that the function f(x) = x* satisfies f''(0) = 0 but has no inflection points

— poss:%h \n@ccquax Pem:h (0,0)

a&wo\/s Cencane, UP N

So




Calculus 12

Ex.4 For the function
1 2
y = x3(x + 3)3

Find the intervals of increase and decrease
Find the local maximum and minimum values
Find the intervals of concavity

Find the point of inflection

a)
b)
c)
d)

Ch. 5: Curve Sketching

e) Sketch the graph of f
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Homework Questions
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