4.3 Frercises

Il Use the given graph of f to find the following,
e largest open intervals on which f is increasing.
Ihe largest open intervals on which J is decreasing,
The largest open intervals on which f is concave upward.
The largest open intervals on which S is concave downward.
e coordinates of the points of inflection.
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1PPose you are given a formula for a function e

8) How do you determine where f is increasing or decreasing?

b) How do you determine where the graph of f is concave
upward or concave downward?

) How do you locate inflection points?

) State the First Derivative Test.
) State the Second Derivative Test. Under what circumstances
I8 it inconclusive? What do you do if it fails?

The graph of the derivative J" of a function £ is shown.
I What intervals is increasing or decreasing?
it what values of x does J/ have a local maximum or minimum?
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7. The graph of the second derivative f” of a function [ is shown.
State the x-coordinates of the inflection points of f. Give rea-
sons for your answers,

8. The graph of the first derivative f' of a function S is shown.

(a) On what intervals is [ increasing? Explain.

(b) At what values of x does J/ have a local maximum or mini-
mum? Explain.

(c) On what intervals is f concave upward or concave down-
ward? Explain.

(d) What are the x-coordinates of the inflection points of 12
Why?

9. Sketch the graph of a function whose first and second deriva-
tives are always negative,

10. A graph of a population of yeast cells in a new laboratory cul-
ture as a function of time is shown,
(a) Describe how the rate of population increase varies.
(b) When is this rate highest?
(c) On what intervals is the population function concave
upward or downward?
(d) Estimate the coordinates of the inflection point.

yeast cells 300
200
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2 4.6 8 1012 14 16 18
Time (in hours)
11-16 mi
(a) Find the intervals on which / is increasing or decreasing.
(b) Find the local maximum and minimum values of i
(¢) Find the intervals of concavity and the inflection points.

IR () = x° — 12w 125 fil)==D5% =802 rrerd
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B f() =x*—22"+3 14. f(x) =

15. f(x) =x — 2sinx, 0<x<3m

16. f(x) = cos’x — 2sinx, O0sx<= 27

17-19 1 Find the local maximum and minimum values of f using
both the First and Second Derivative Tests. Which method do you

prefer?

X
17. — g eI 3 P, S R P
7. flxy=x>—5x+ 3 18. f(x) )

19. f(x) =x+ 1 —x

20. (a) Find the critical numbers of f () = (L)%
(b) What does the Second Derivative Test tell you about the
behavior of f at these critical numbers?
(c) What does the First Derivative Test tell you?

21. Suppose [ is continuous on (—00, ).
(a) If f'(2) = 0 and f"(2) = —5, what can you say about f?
(b) If £'(6) = 0 and f"(6) = 0, what can you say about f?

29-40 m

(a) Find the intervals of increase or decrease.

(b) Find the local maximum and minimum values.

(c) Find the intervals of concavity and the inflection points

given conditions. (d) Use the information from parts (a)—(c) to sketch the gr:

2. f'(x) > 0forall x # 1, SREE O T4 Y Check your work with a graphing device if you have o
f"(x) > 0ifx < lorx>3, Lo <0 ifliess <8

29-26 1 Sketch the graph of a function that satisfies all of the

29, Flod 20w Il 10w 30, f(x) =2+ 3%

2. f0) =f @ =1®=0 31, fx) = x* — 622 32, g(x) = 200 + 8x° +
fy(x)>0ifx<00r2<x<4, i dpealany of 1, o
flx) <0if0<x<2orx> 4, 33. h(x) = 3x 5x 3 34, h(x) = (x 1)
fn(x)>0if1<x<3’ fu(x)<Oifx<lorx>3 35. A(x):xm 36. G(x)=x—4ﬁ

Prio = 2P 4 34, ‘Bix) =3y

W (1) =f(-1)=0, fx)<0if[x[<1],
flx)>0if1 <|x| <2, i) =—Lif|x| > 2, - o X8
£'(x) < 0if =2 < x <0, inflection point (0, 1) 39. f(6) =2cosf —cos20, O=<6=2m

25. f'(x) > 0if [x| <2, f'(x) <0if [x|>2, J

t @Y =molye il K)o 0if x # 2
fif2) lim | f (x| f'(x) > 0if x -2
26. £(0)=f'(0)=f "(2) =f'(4) =f'(6) =0, (a) Use a graph of f to estimate the maximum and minimn

f'(x) >0if 0 <x <2or Aasinr< 6} values. Then find the exact values.
fllx) <0if2 <x<4orx> 6, (b) Estimate the value of x at which f increases most rapi

f'(x) >0if0 <x<Tlor iz x < 5, find the exact value.
f”(x)<0if1<x<30rx>5, f(=x) = f(x) o

4. fx) = ﬁ—:—l

42, f(x) =x + 2 cosx, 0==x<2w

40. f(f) =t +cost, —2mSLS 27

o

97-28 1 The graph of the derivative f " of a continuous function f

is shown. 3

(a) On what intervals is f increasing or decreasing? P 43-44

(b) At. v.vhat v:lues of x does f have a local maximum or (a) Use a graph of f to-give a rough estimate of the inter
TTIITIIT S g concavity and the coordinates of the points of inflecti

(c) On what intervals is f concave upward or downward? (b) Use a graph of f" to give better estimates.

(d) State the x-coordinate(s) of the point(s) of inflection.

(e) Assuming that f(0) = 0, sketch a graph of f. 43. f(x) = cosx + jcos2x, 0<x<2m



