Tangent Line Approximations:
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§3.9 Linear Approximation and the Derivative — Student Notes

We can use the equation of the tangent line to approximate the value of a function at a particular value of x.

The concavity of the function tells us if an approximation made with the tangent line if an over-estimate (too high)
or an under-estimate (too low.)

If a function is concave up, the tangent line will be BeLow the curve and any approximation made from the
tangent line equation will be on Widereshinatte .

If a function is concéve down, the tangent line will be ABOVE the curve and any approximation made from the
tangent line equation will be _on overe§hrate

Sketch four portions of graphs satisfying the criteria given, then draw a point on each of the portions and draw a
tangent line to the curve at that point. Do your pictures illustrate the conclusions you made above?
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For each question below, write the equation of the tangent line to the curve at the designated value of x. Use the
tangent line equation to approximate the value of the function at the given x-value. Finally use the 27 Derivative
and concavity to justify whether the tangent line approximation is too high or too low.
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