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1. Find the global extrema of the function f(z) = sin(z) — % on the closed interval [0, 5]
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Note that f’(0) is not defined, so x=0 is a

because it is not in the interval (0,9).
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Note that f’(0) is not defined, so x=0 is a critical point. However, we will ignore it because it is not in the interval (0,9).
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T
1. Find the global extrema of the function flz) = g + cos(z) on the closed interval [O, 5]
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9. Find the global extrema of the function f(z) =8y/z —z on the open interval (0, 25).
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Note that f’(0) is not defined, so x=0 is a critical point. However, we will ignore it because it is not in the interval (0,25).
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1. (10 points) Find the global extrema of the function f(z) =z — 2y/x on the closed interval [0, 9].

1 1
Notice that =z — 271/ )=1-2-a7"7=1-—.
otice that f(z) =x —2z'/2, so f'(x) 5% NG

Because f(0) is undefined, x = 0 is a critical point. To find the other critical points, solve f’(z) = 0.
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Notice that both critical points = 0,1 are in the interval [0,9], and 0 happens to be an endpoint.

f(0)=0-2V0=0
f)y=1-2y/1=-1
f(9)=9-2V/9=3

Conclusion:
The global minimum is —1, and it happens at x = 1.
The global maximum is 3, and it happens at x = 9.

2. (10 points) Find the global extrema of the function f(x) = sin(x) — g on the open interval (0, —).

1
First find the critical points in the interval: f'(z) = cos(x) — B
1
Set this equal to zero: cos(z) — 5= 0

1 s
We get cos(z) = 59 50 the critical point is x = 3

1
(This is the only value of z in (O, g) for which cos(z) = 5)

As there is only one critical point in the interval, we just need to check if it gives a local max or min.

For this we will use the second derivative test:

f'(x) = —sin(z)
i (E) = —sin <E> = —ﬁ < 0. Therefore f has a local maximum at z = g
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Answer: | f(x) =sin(z) — g has a global max of f (%) =5 "% at v = g No global min.
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1. (10 points) Find the global extrema of the function f(z) = 8y/z —x on the closed interval [0, 25].

1 4
Notice that = 8z!/2 — ) =8 V2 _1=_" _1,
otice that f(z) =8z z, so f'(x) 5% NG

Because f’(0) is undefined, x = 0 is a critical point. To find the other critical points, solve f’(z) = 0.
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Notice that both critical points x = 0, 16 are in the interval [0, 25], and 0 happens to be an endpoint.

f(0)=8/0-0=0
f(16) = 816 — 16 = 16
f(25) =825 —25=15

Conclusion:
The global minimum is 0, and it happens at x = 0.
The global maximum is 16, and it happens at z = 16.

2. (10 points) Find the global extrema of the function f(x) = g + cos(z) on the open interval <0, g)

First find the critical points in the interval: f'(z) = = — sin(x)
: L
Set this equal to zero: 3~ sin(z) =0
: 1 " o T
We get sin(z) = 5 80 the critical point is z = s

1
(This is the only value of z in (O, g) for which sin(z) = 5)
As there is only one critical point the interval, we just need to check if it gives a local max or min.

For this we will use the second derivative test:
f"(x) = — cos(z)

i (E) = — cos <E> = —ﬁ < 0. Therefore [ has a local maximum at z = %

6 6 2
Answer: | f(x) = g + cos(x) has a global max of f” <%> = E + ? at r = E No global min.
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