
Section 2.7 Derivatives and Rates of Change

34. If the tangent line to y = f(x) at (4, 3) passes through the point (0, 2), find f(4) and f ′(4).

Solution:

SECTION 2.7 DERIVATIVES AND RATES OF CHANGE ¤ 129

19. (a) The tangent line at  = 50 appears to pass through the points (43 200) and (60 640), so

 0(50) ≈ 640− 200

60− 43
=

440

17
≈ 26.

(b) The tangent line at  = 10 is steeper than the tangent line at  = 30, so it is larger in magnitude, but less in numerical

value, that is,  0(10)   0(30).

(c) The slope of the tangent line at  = 60,  0(60), is greater than the slope of the line through (40 (40)) and (80 (80)).

So yes,  0(60) 
(80)− (40)

80− 40
.

20. Since (5) = −3, the point (5−3) is on the graph of . Since 0(5) = 4, the slope of the tangent line at  = 5 is 4.

Using the point-slope form of a line gives us  − (−3) = 4(− 5), or  = 4− 23.

21. For the tangent line  = 4− 5: when  = 2,  = 4(2)− 5 = 3 and its slope is 4 (the coefficient of ). At the point of

tangency, these values are shared with the curve  = (); that is, (2) = 3 and  0(2) = 4.

22. Since (4 3) is on  = (), (4) = 3. The slope of the tangent line between (0 2) and (4 3) is 1
4

, so  0(4) = 1
4

.

23. We begin by drawing a curve through the origin with a

slope of 3 to satisfy (0) = 0 and  0(0) = 3. Since

 0(1) = 0, we will round off our figure so that there is

a horizontal tangent directly over  = 1. Last, we

make sure that the curve has a slope of−1 as we pass

over  = 2. Two of the many possibilities are shown.

24. We begin by drawing a curve through the origin with a slope of 1 to satisfy

(0) = 0 and 0(0) = 1. We round off our figure at  = 1 to satisfy 0(1) = 0,

and then pass through (2 0) with slope−1 to satisfy (2) = 0 and 0(2) = −1.

We round the figure at  = 3 to satisfy 0(3) = 0, and then pass through (4 0)

with slope 1 to satisfy (4) = 0 and 0(4) = 1 Finally we extend the curve on

both ends to satisfy lim
→∞

() =∞ and lim
→−∞

() = −∞.

25. We begin by drawing a curve through (0 1) with a slope of 1 to satisfy (0) = 1

and 0(0) = 1. We round off our figure at  = −2 to satisfy 0(−2) = 0. As

→−5+,  →∞, so we draw a vertical asymptote at  = −5. As → 5−,

 → 3, so we draw a dot at (5 3) [the dot could be open or closed].
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36. A particle moves along a straight line with equation of motion s = f(t), where s is measured in meters and t in

seconds. Find the velocity and the speed when t = 4.

f(t) = 10 +
45

t+ 1

Solution:

(4) = 0(4) = lim
0

(4 + ) (4)
= lim

0

10 +
45

4 + + 1
10 +

45

4 + 1
= lim

0

45

5 +
9

= lim
0

45 9(5 + )

(5 + )
= lim

0

9

(5 + )
= lim

0

9

5 +
=

9

5
m/s.

The speed when = 4 is 9
5 = 9

5
m s. Temperature

(in ºF)

58. Determine whether f ′(0) exists.

f(x) =

x2 sin 1
x if x ̸= 0

0 if x = 0

Solution:
SECTION 2.8 THE DERIVATIVE AS A FUNCTION ¤ 137

60. Since () = 2 sin(1) when  6= 0 and (0) = 0, we have

 0(0) = lim
→0

(0 + )− (0)


= lim

→0

2 sin(1)− 0


= lim

→0
 sin(1). Since −1 ≤ sin

1


≤ 1, we have

− || ≤ || sin 1


≤ || ⇒ − || ≤  sin

1


≤ ||. Because lim

→0
(− ||) = 0 and lim

→0
|| = 0, we know that

lim
→0


 sin

1




= 0 by the Squeeze Theorem. Thus,  0(0) = 0.

61. (a) The slope at the origin appears to be 1.

(b) The slope at the origin still appears to be 1.

(c) Yes, the slope at the origin now appears to be 0.

2.8 The Derivative as a Function

1. It appears that  is an odd function, so  0 will be an even function—that

is,  0(−) =  0().

(a)  0(−3) ≈ −02

(b)  0(−2) ≈ 0 (c)  0(−1) ≈ 1 (d)  0(0) ≈ 2

(e)  0(1) ≈ 1 (f)  0(2) ≈ 0 (g)  0(3) ≈ −02

2. Your answers may vary depending on your estimates.

(a) Note: By estimating the slopes of tangent lines on the

graph of  , it appears that  0(0) ≈ 6.

(b)  0(1) ≈ 0

(c)  0(2) ≈ −15 (d)  0(3) ≈ −13 (e)  0(4) ≈ −08

(f)  0(5) ≈ −03 (g)  0(6) ≈ 0 (h)  0(7) ≈ 02
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