
364 C H A P T E R 3 DIFFERENTIATION

19. Is (A), (B), or (C) the graph of the derivative of the function f shown in Figure 3?
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FIGURE 3

solution The graph of f has four horizontal tangent lines on [−2, 2], so the graph of its derivative must
have four x-intercepts on [−2, 2]. This eliminates (B). Moreover, f is increasing at both ends of the interval,
so its derivative must be positive at both ends. This eliminates (A) and identifies (C) as the graph of f ′.

20. Sketch the graph of f ′ if the graph of f appears as in Figure 4.
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FIGURE 4

solution Examine Figure 4. For x < 1, f is constant, so f ′(x) = 0. For 1 ≤ x < 2 and x > 2, f is
increasing, so f ′ must be positive on these intervals. As x → 1+, the slope of the tangent line appears to
approach 1, while as x → 2−, the slope of the tangent line appears to approach ∞. Moreover, as x → 2+,
the slope of the tangent line appears to approach ∞, while as x → ∞, the slope of the tangent line appears
to approach 0. Bringing this information together, one possible graph for f ′ is shown below.
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21. Sketch the graph of a continuous function f if the graph of f ′ appears as in Figure 5 and f (0) = 0.

x

y

1 2

2

1

3 4

FIGURE 5

solution Examine Figure 5. For x < 1, f ′(x) = 1, so that the graph of f must be a line with slope 1.
Because f (0) = 0, it follows that f (x) = x for x < 1. For x ≥ 1, f ′ is zero and then steadily increases,
indicating that the graph of f must “emerge" from the point (1, 1) with zero slope and then curve upward.
One possible graph of f is shown below.


