DAYy ST

§3.9 Linear Approximation and the Derivative — Student Notes

Tangent Line Approximations:

N7

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 Beow the curve and any approximation made from the
tangent line equation will be on widereshaare ..

If a function is concave down, the tangent line will be P2ove the curve and any approximation made from the
tangent line equation will be _on overeShmaje -

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 2™ Derivative
and concavity to justify whether the tangent line approximation is too high or too low.
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SHOW WORK IN YOUR NOTEBOOK:

Let h(x) be a function defined for all x # 0 such that 4 ( 4) =3 and the derivative of / is given by

w(x) ==

Find all values of x for which the graph of 4 has a horizontal tangent, and determine whether % has a local
maximum, local minimum or neither at each of these values. Justify your answers.

On what intervals, if any, is the graph of % concave up? Justify your answer.

Write an equation for the tangent line to the graph of hatx =4.

Does the line tangent to the graph of 2 at x =4 lie above or below the graph of /4 for x >4 ? Why?

for all x#0.



