Section 4.2 Exercises 16/ UAL= 1w ert. Fugli- (e

In Exercises 1-8, use analytic methods to find (a) the local
extrema, (b) the intervals on which the function is increasing,
and (c) the intervals on which the function is decreasing.

1. f(x) = 5x — x? 2.60)=x2=x—12

. 2 1
3. hix) = '; 4, k(x) = ;2—
5. flx) = 2> 6. fx) = ¢=0-5
T.oy=4—Vx+2 8. y=x*—10x2+9

In Exercises 9-14, find (a) the local extrema, (b) the intervals on
which the function is increasing, and (c) the intervals on which
the function is decreasing.

9 f(x) =x V4~ x
—x
x2 44
13. f(x) =x3 = 2x— 2 cos x

10. g(x) = x'3(x + 8)

11. h(x) = 12. k(x) =

x2—4

14, ¢(x) = 2x + cos x

In Exercises 15-18, (a) show that the function [ satisfies the
hypotheses of the Mean Value Theorem on the given interval
[a, b]. (b) Find each value of ¢ in (a, b) that satisfies the
equation

—d

15. f(x) =x*+2x—1, [0,1]
16. f(x) = x*3, [0, 1]

17. f(x) =sin"'x, [~1,1]
18. f(x) = 1In(x — 1), [2,4]

In Exercises 19 and 20, the interval ¢ = x < b is given.
Let A = (a, f(a)) and B = (b, f(b)). Write an equation for

(a) the secant line AB.
(b) a tangent line to fin the interval (a, b) that is
parailel to AB.

19. f(x) =x+—)—1€, 05=x=2

20. f(x) =Vx—1,

In Exercises 21-24, (a) show that the function S does not satisfy

the hypotheses of the Mean Value Theorem on the given interval

[a, b]. (b) Graph f together with the line through the points

Ala, f(a)) and B(b, f(b)). (¢) Find any values of ¢ in {(a, b) that
satisfy the equation

1=x=3

(0 = L)~ (@)
floy=FE=LE

2L f(x) = x5, [-1,1] 22, f(x) = |x~ 1], [0,3]
23, f()=1-Ix|, [-1,1]

COS X, —Tr=x<0, ]
4. f(x) = I+sinx, 0=x=<n, on [~ ]

DA €

In Exercises 25-30, find all possible functions [ with the given
derivative.

25. f'(x) = x
27. F/(x) = 3x2 — 2x + 1

26. f'(x) =2
28. f'(x) = sinx

29, F'(x) = ot 30 /() = —— 1>

x=1
s .
In Exercises 31-34, find the function with the given derivative -

whose graph passes through the point P

3L f'(x) = —1_1—, x>0, P(2,1)

1
32. f’(x) = W’ P(l, "2)
oy oL B 3
33.f(x)——x+2, x>=2, P(-1,3)
3. f'(x) =2x+ 1 —cosx, P(0,3)

In Exercises 3538, work in groups of two or three and sketch
a graph of a differentiable function y = f(x) that has the give
properties.
35. (a) local minimum at (1, 1), local maximum at (3,3)

(b) local minima at (1, 1) and (3, 3)

(¢) local maxima at (1, 1) and (3, 3)
36. f(2) =3, f(2)=0, and

@ f'(x) >0 for x<2, f'(x)<0 for x> 2.

(b) f(x) <0 for x<2, f'(x)>0 for x>2.

(©) f'(x) <0 for x # 2.

(@) f'(x) >0 for x # 2.
3. f'(=1) =f'(1) = 0, f'(x)>0o0n (-1, 1),

f'(x) <0 for x <=1, f(x)>0 for x> 1.

38. A local minimum value that is greater than one of its local
maximum values

39. Speeding A trucker handed in a ticket at a toll booth
showing that in 2 h she had covered 159 mi on a toll
road with speed limit 65 mph. The trucker was cited for
speeding. Why?

a freezer and placed in boiling water. Explain why at som

moment in that interval the mercury was rising at exactly
10.1°F/sec.

41. Triremes Classical accounts tell us that a 170-oar trirem
{ancient Greek or Roman warship) once covered 184 sea
miles in 24 h. Explain why at some point during this feat'
trireme’s speed exceeded 7.5 knots (sea miles per hour),

42. Running a Marathon A marathoner ran the 26.2-mi Ne
York City Marathon in 2.2 h. Show that at least twice, the
marathoner was running at exactly 11 mph.
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Exercises /S i"\ﬁ:/:ﬂ/?f

1.

11.

13.

15.

17.

19.

21.

23.

. (@) None

. (a) None

For all x in its domain, or, [—2, 2]
On(—2,2) 6.x# =1

For all x in its domain, or, for all x # =1
For all x in its domain, or, for all x # *=1
C=3 10. C = —4

Vo2 (WT) L
5 25>

P

(a) Local maximum at { —, =
2 4

(© On B oo)
(b) None

(¢) On (=, 0) and (0, «)

(b) On (—x, x)

(b) On <—oo, ﬂ

(c) None

. (a) Local maximum at (—2, 4)

(b) None (¢) On [—2, )

. (a) Local maximum at

= (2.67, 3.08);
local minimum at (4, 0)

(b) On (—oo, -g] (¢) On [% 4}
. _~ L\
(a) Local maximum at( 2, 4),

focal minimum at (2, ——i)

(b) On (—«, —2] and [2, ®)

(¢) On[—2,2]

(a) Local maximum at =~ (—1.126, —0.036);
local minimum at = (0.559, —2.639)

(b) On (—o, —1.126] and [0.559, )

(¢) On[—1.126, 0.559]

(a) fis continuous on [0, 1] and differentiable on
O, 1.

=1
M) c= 5
(a) fis continuous on [—1, 1] and differentiable
on[—1, 1].
(b) ¢ = £0.771
5
@ y=3 (b) y=2

(a) Not differentiable at x = 0
(b)

[—1,11by [-1,1]
(¢) ¢ = *3732 = %+(.192
(a) Not differentiable at x = 0

285.

29.

33.
35.

37.

39.

41.

43.

45.

(b)

e

N me |

[~1,11by[~1,2)
(¢) There are none

3623+C 27.x3 - x*2+x+C
e+ C 3.l+l >0

X 2°
In(x+2)+3.
Possible answers:
(a) 3

N

[—2,4] by [—2,4]

' \/J

[—1,4]by [0, 3.5]

()

[—1, 4] by [0, 3.5]
One possible answer:

|
%

[~3, 3] by [—15, 151
Because the trucker’s average speed was 79.5
mph, and by the Mean Value Theorem, the
trucker must have been going that speed at least
once during the trip.
Because its average speed was approximately
7.667 knots, and by the Mean Value Theorem, i
must have been going that speed at least once
during the trip.
(a) 48 m/sec (b) 720 meters
(c) After about 27.604 seconds, and it will be

going about 48.166 m/sec

Because the function is not continuous on [0, 1]
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