Math 148 Quiz #4 Answers
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1. (a) | f(z) =e*(~1) - In(3z) + e *3(3) OR f/(x)=—€ " In(3x) + “—

(Using the product rule and chain rule.)
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2. (a) Finding critical numbers: ¢'(z) = —423 + 1222 = —423+1222=0
—42%(x —3) =0

= [r=0.2=9

To classify, you can use the first or the second derivative test.

e If you use the first derivative test, you should use a sign chart. You will find that for x < 0, ¢'(z) is
positive. For 0 < x < 3, ¢'(x) is also positive. For x > 3, ¢’(x) is negative.

Given this information, you can see that ’there is a local maximum at x = 3, and neither a local ‘

maximum nor a local minimum at x = 0. ‘

e If you use the second derivative test, you need the second derivative (¢”(z) = —12z2 + 24z). You will
find that ¢”(3) is negative, which tells you that you have a local maximum at = 3. Since ¢”(0) = 0,
the second derivative test is inconclusive and you would have to use the first derivative test for x = 0.

(b) Possible locations of inflection points: ¢”(x) = —1222 + 24z = —122%2+ 242 =0
—12z(x —2)=0

= [p=0.2=7]

To determine if g(x) switches concavity at these values, we need to see if ¢”(x) switches sign at these
values. To do so, you can use a sign chart for the second derivative. You will find that for = < 0, ¢”(x) is
negative. For 0 < x < 2, ¢"(z) is positive. For z > 2, ¢”(x) is negative.

Given this information, you can see that there are inflection points at both z = 0 and x = 3. So, the
inflection points are ’ (0,9(0)) =(0,7) and (2,9(2)) = (2, 23).‘

(c¢) Global max and min values can only occur at the endpoints and the critical numbers. Checking the values
ofg(x) at x = -1, =0, z = 3:

9(-1) =2, g(0) =17, g(3) =34

So, the ’global maximum value is 34‘ (occurs at = 3), and the | global minimum value is 2‘ (occurs at
x=-1).

3. This graph could involve a critical point at which the function has a slope of zero, but the first derivative does
not change sign at that point. This means that it will look like a ”chair” much like 2%. (Must increase, flatten
out, and then increase again OR decrease, flatten out, and then decrease again.)

Alternatively, your graph could involve a critical point at which the function has an ”infinite” slope. This will
resemble something like /z. See below.
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