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MA 141-012 F18 Recitation 9, Oct 23
1. (a) Find the linear approximation, L(z), of f(z) = In(z?%) at = 1. Then use L(z) to
approximate In(1.44) = In(1.22).
(b) Suppose that L(z) is the linear approximation of g(z) at some fixed point z = ¢
and L(z) = g(x). What is the shape of the graph of g(z)?
9. Use Newton’s Method (3 iterations with initial guess p = 3) to approximate the

intersection of the curves given by y = %33'3 and y = 2z + 3.

3. The function f(z) = ;71‘1‘3- has as its domain R and f(z) is continuous.

(a) Where is f(xz) differentiable?
(b) Determine the critical numbers then use the Increasing and Decreasing on an Open

Interval Theorem to determine where f is increasing and where it is decreasing.
(c) Does f(z) have any local minimum or local maximum points?

(d) Which of the following is the graph of f(z)?

(4) (i) (i)
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4. The position of a particle moving along the z-axis is given by s(t) = t2/3(5 — t) where

¢t € [0,5] (in seconds). The function s(t) is continuous on R. Show that s(t) is

differentiable on the open interval (0, 5).

(a) By Rolle’s Theorem what must be true about the movement of the particle on the
interval (0, 5)?

(b) Notice that s(1) = 4. By the Mean Value Theorem what must be truc about its

movement on the interval (0, 1)?



Theorem 2./Increasing and Decreasing on an Open Interval
ef the function f be differentiable on the open interval (a, b). Then

1. If f'(x) >0 on (a, b), then f is increasing on (a,b).

—————

2. If f'(x) < 0 on (a, b), then f is decreasing on (a,b). /

-

Theorem 3. Rolle’s Theorem
Let f be a function that is continuous on the closed, bounded interval [a, b), differentiable

on the open interval (a, b), and suppose that f(a) = f (b). Then there is at least one point

c € (a,b) where f'(c) = 0.
/

& \

Theorem 4. The Mean Value Theorem
Let the function f be continuous on the closed and bounded interval [a, b] and differentiable

on the open interval (a, b). Then there exists at least one point ¢ € (a, b) such that

o= 101

= ./




