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1. Find the indicated derivative for the following functions. Do not simplify
your answer for 1a. and 1b.

[2] (a) f(x) =
tan(x)+ 3

4
3
√

π−e2
, f ′′(x) = ?

We have that

f ′(x) =
1

3
√

π − e2
sec2(x)

and hence

f ′′(x) =
1

3
√

π − e2
· 2 sec(x) · sec(x) tan(x).

[2] (b) y = x−1
cos(x)+ex ,

dy
dx = ?

We have that

dy

dx
=

(cos(x) + ex) + (x− 1)(− sin(x) + ex)

(cos(x) + ex)2 .

[2] (c) f(x) = 3x log2(x
4 + 1), f ′(0) = ?

We have that

f ′(x) = 3x ln 3 · log2(x
4 + 1) + 3x · 1

(x4 + 1) ln 2
· 4x3.

Hence, f ′(0) = 0.

[2] (d) g(1) = 0, g(2) = 1, h(2) = 2, g′(1) = 1, g′(2) = −3, h′(2) =
1, f(x) = g(h(x)), f ′(2) = ?

By the chain rule, we have that f ′(x) = g′(h(x)) · h′(x). Hence, f ′(2) =
g′(h(2)) · h′(2) = g′(2) · 1 = −3.
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2. Let f(x) = 2(x+2)
(x−1)(x−3)2 .

[2] (a) Determine the values of x such that f(x) = 0 or is not defined.

The values of x such that f(x) = 0 or is not defined are x = −2, 1, 3.

[4] (b) Determine the intervals on which f(x) > 0 and the intervals on which
f(x) < 0 by filling out the sign of (x+2), (x−1), (x−3)2, and f(x)
in the table below.

(x + 2) (x− 1) (x− 3)2 f(x)

(−∞,−2)
(−2, 1)
(1, 3)
(3,∞)

The completed table is given below.

(x + 2) (x− 1) (x− 3)2 f(x)

(−∞,−2) − − + +
(−2, 1) + − + −
(1, 3) + + + +
(3,∞) + + + +
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[4] 3. Suppose the demand of a certain product as a function of price is given by
x = 12−p2. Calculate the revenue R as a function of price and determine
its absolute extrema on [1, 3].

We have that R(p) = xp = (6− p2)p = 12p− p3. Now R′(p) = 12− 3p2.
The critical numbers of R(p) in [1, 3] are p = 2. We evaluate R(p) at the
relevant critical numbers and endpoints to get

R(1) = 11, R(2) = 16, R(3) = 9.

Hence, the absolute minimum of R(p) on [1, 3] is 9 and the absolute max-
imum of R(p) on [1, 3] is 16.
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4. Suppose f(x) is a continuous function on R such that

1. f(−2) = 1, f(0) = 6, f(1) = 5, f(2) = 4, f(3) = 2

2. limx→−∞ f(x) = 0

3. limx→∞ f(x) = 4

4. Differentiable everywhere except at x = 3

5. f ′(0) = f ′(2) = 0

6. f ′(x) > 0 on (−∞, 0) and (3,∞)

7. f ′(x) < 0 on (0, 2) and (2, 3)

8. limx→3− f ′(x) = −∞, limx→3+ f ′(x) = ∞

9. f ′′(x) > 0 on (−∞,−2) and (1, 2)

10. f ′′(x) < 0 on (−2, 1), (2, 3) and (3,∞)

[2] (a) Determine the intervals of increase/decrease and concave up/down by
filling out the following table.

(−∞,−2) (−2, 0) (0, 1) (1, 2) (2, 3) (3,∞)

f ′(x)
f ′′(x)

increase/decrease
concave up/down

The completed table is given below.

(−∞,−2) (−2, 0) (0, 1) (1, 2) (2, 3) (3,∞)

f ′(x) + + − − − +
f ′′(x) + − − + − −

increase/decrease inc inc dec dec dec inc
concave up/down up down down up down down
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[2] (b) Determine the values of c such that f(c) is a relative extrema.
The critical numbers occur at c = 0, 2, 3. By the first derivative test,
relative extrema occur at c = 0, 3.

[2] (c) Determine the values of c such that f has an inflection point at c.

The values of c such that f ′′(c) = 0 or f ′′(c) does not exist are c =
−2, 1, 2, 3. By looking at the sign of f ′′(x) to the left and right of each
point above, we see that at c = −2, 1, 2, f has inflection points.

[4] (d) Sketch the graph of y = f(x).
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