238 Chapter 3  Applications of Differentiation

Review Exercises

see CalcChat.com for trarial help and worked-out solufions to odd-numbered exercises.

Finding Extrema on a Closad Interval In Exercises 1-8,
find the ahsolute extrema of the function on the closed interval.
1. flx) =22 + 5x, [—4,0]
3 fld=vx—2 [0.4]
4x
»+09
7. glx) = 2r + 5cosx, [0, 2]
8. flx) = sin2r. [0, 24]

2l =2 + 6, [-6 1]
4. kx) =35 —x [0,9]

E.I{I}=+Pﬁ. [

5 flx) = [—4,4] 0, 2]

Using Rolle’s Theorem In Exercises 9-12, determine
whether Rolle’s Theorem can be applied to [ on the closed
interval [a, ). If Rolle’s Theorem can be applied, find all
values of ¢ in the open interval (a. 5) such that fic) = 0. If
Rolle’s Theorem cannot be applied, explain why not.

9, flx) =22 -7, [0,4]
1 flx) = (x — 2 + 32 [-3,7]

It

1. flx) = = [—2.72]

12. flx) = sin2x, [—m o]

Using the MeanValue Theoram In Exercises 13-18, deter-
mine whether the Mean Value Theorem can be applied to f on
the closed interval [a, #]. If the Mean Value Theorem can be
applied, find all values of ¢ in the open interval (a, b) such that

f":t‘:i =_|I"{|'.F:|‘ - f{ﬂlh

b—a
If the Mean Valoe Theorem cannot be applied, explain why not.

13, flx) = x%3, [1.8]
4. flx) = L [1.4]

X
15. flx) = |5 —x. [26]

16, flx) = ¢ — 37, [-1,1]
17. flx) = x — cosx, [—;.;]

18. flxd = 5 — 2, [0.4]

19. Mean Value Theoram Can the Mean Value Theorem be
applied to the function

ry 1
o = =
on the interval [—2, 1]7 Explain.

20. Using the Mean Value Theoram

{a) For the function flx) = Ax* + Bx + O, determine the
value of © guaranteed by the Mean Value Theorem on the
interval [x,, x,].

{b) Demonstrate the result of part (a) for flx) = 202 — 3r + |
on the interval [0, 4].

45, f(x) = 2 + '—f

46. hx) = x — 2cosx, [0, 4]

Intervals on Which f Iz Increasing or Decreasing In
Exercises 21-26, identify the open intervals on which the
function is increasing or decreasing.

21 flx) =x* +3r— 12

2 hx)=k+2'"?+8

23 fl) = — 1)4x - 3)

Mgl =+ 1)

25 hix) = Jrx—3), x=0

26. fix) =sinx + cosx. [0, 2ar]

Applying the First Dervative Test In Exercises 27-34,
{a) find the critical numbers of f (il any}), (b) find the open
imtervalis) on which the function is increasing or decreasing,

ic) apply the First Derivative Test to identily all relative
extrema, and (d) use a graphing utility to confirm vour results.

¥ ofixl=x—fixr+ 5

2. flx) = 4 — &x
M. k{ﬂ=41:*—3:
3. glx) e : ix
31 ILrJ=I;4

33, fix) =cosx — sinx. (0, 2
34, ply) = %sin(¥ - 1}. [0, 4]

Finding Points of Infleaction In Exercises 35—40, find the
points of inflection and discuss the concavity of the graph of the
function.

38, flx) = xF — o’

36. flx) = Gt — &7

Mol =x,7F5

3. flx) = 3x — 57

3, fix) =x+cosx, [0, 2]
0. flx) = r.s.n% (0, 2

Using the Second Derivative Test In Exercises 41-46,
find all relative extrema. Use the Second Derivative Test where
applicable,

4L flx) = (x + 9

42, fix) = 2% + 11 — Bx — 12

43, glx) = 2% — &7

M ohl)=r— 41+ 1



