Section 4.1

Problem 1. Determine from the graph whether the function has any absolute extreme values on
[a,b]. Then explain how your answer is consistent with Theorem 1.

y

y = h(x)

Solution There is an |absolute max at z = b| and an | absolute min at x = ¢ |

This is consistent with Theorem 1 because h is continuous on the closed interval [a, b].
L

Problem 3. Determine from the graph whether the function has any absolute extreme values on
[a,b]. Then explain how your answer is consistent with Theorem 1.

y

A

y=f)

Solution There is an | absolute max at x = c| and |n0 absolute min|

Theorem 1 does not apply because the function is not defined at the end points.



Problem 15. Find the absolute minimum and maximum values of each function on the given
interval. Then graph the function. Identify the points on the graph where the absolute extrema

occur, and include their coordinates: f(x) = gx -5, -2<x<3

Solution
2

f'($)=§

So we just have to test the end points:

J-2)=2(-2) -5

4

=——-5
3

_ 41

3 3

19
= —3 < absolute min

f3)=2(3)-5

=2-5

=|-3 < absolute max

Putting this on a graph we have:

_ =gx— 5
(=2, —19/3) Y73
Abs —or —2=x=3

min -7




Problem 17. Find the absolute minimum and maximum values of each function on the given

interval. Then graph the function. Identify the points on the graph where the absolute extrema
occur, and include their coordinates: f(x)=x?>-1, -1<x <2

Solution

fi(z)=2zs0 f(2)=0=x2=0

f-1) = (-1)? -1
=0
f(2)=22-1

= | 3 < absolute max|

f(0)=0%*-1

= | —1 < absolute min

Putting this together we have

y
(2,3) Abs
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2 —l=x=2
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Problem 19. Find the absolute minimum and maximum values of each function on the given
interval. Then graph the function. Identify the points on the graph where the absolute extrema

occur, and include their coordinates: F(x)=-—,05<2<2
x

Solution p 5
F/ -2 -2 - =
(2) = = (-272) = =

F'(z) is undefined at 0 but so is F'(x) so we don’t have to check it.

1
F(0.5)=F (5)
1
(1)
1

Y

=|-4 < abs min

= ~1 <~ abs max

The graph looks like the following:

Abs max




Problem 25. Find the absolute minimum and maximum values of each function on the given

interval. Then graph the function. Identify the points on the graph where the absolute extrema

occur, and include their coordinates: f(0) =siné, —g <0< om

6

Solution

)

f'(6) =coshso f'(#)=0=0= _g

ol

The graph looks like the following:

(/2, 1) Abs max
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Problem 35. Find the extreme values of the function y = 222 — 8z + 9 and where they occur.

Solution p
Y
— =4z -8
dx v
So J
YW eodr-8-0oz=2
dzx

Yoo =2(4) - 8(2) +9=8-16+9=1

The graph is the graph of a upward facing parabola so there is an | absolute minimum of 1 at =z =2 |

L
Problem 39. Find the extreme values of the function y =2 -1 and where they occur.
Solution J .
Y 2 -1/2 Z
—=—(z*-1 2x) =
N
@=0©w:0and dy is undefined if = = £1
dx dx
y|z:i1:1—1=0
Thus there are | absolute minimums of 0 at x = 1 |
UJ



