
MATH 151 Homework 9
Due 2/18

Read Sections 3.1 and 3.2.

Do Section 3.1 Exercises 6, 8, 19, 27, 32
Do Section 3.2 Exercise 1

Also, do the following exercises.

SF24. Is there a number whose cube is one more than the number itself? Explain your answer
in complete sentences.

SF25. On October 17, 2006, in an article called “US Population Reaches 300 Million,” the
BBC reported that the US gains 1 person every 11 seconds. If f(t) is the US population
in millions t years after October 17, 2006, find approximately f(0) and f ′(0).

SF26. The function in the figure below has f(4) = 25 and f ′(4) = 1.5. Find the coordinates
of the points A, B, and C.

88 Chapter Two KEY CONCEPT: THE DERIVATIVE

12. Label points A, B, C, D, E, and F on the graph of y =
f(x) in Figure 2.20.

(a) Point A is a point on the curve where the derivative

is negative.

(b) Point B is a point on the curve where the value of

the function is negative.

(c) Point C is a point on the curve where the derivative

is largest.

(d) Point D is a point on the curve where the derivative

is zero.

(e) Points E and F are different points on the curve

where the derivative is about the same.

x

y

y = f(x)

Figure 2.20

Problems

13. Suppose that f(x) is a function with f(100) = 35 and

f ′(100) = 3. Estimate f(102).

14. Show how to represent the following on Figure 2.21.

(a) f(4) (b) f(4) − f(2)

(c)
f(5) − f(2)

5 − 2
(d) f ′(3)

1 2 3 4 5
x

f(x)

Figure 2.21

15. For each of the following pairs of numbers, use Fig-

ure 2.21 to decide which is larger. Explain your answer.

(a) f(3) or f(4)?

(b) f(3) − f(2) or f(2) − f(1)?

(c)
f(2) − f(1)

2 − 1
or

f(3) − f(1)

3 − 1
?

(d) f ′(1) or f ′(4)?

16. With the function f given by Figure 2.21, arrange the

following quantities in ascending order:

0, f ′(2), f ′(3), f(3) − f(2)

17. The function in Figure 2.22 has f(4) = 25 and f ′(4) =
1.5. Find the coordinates of the points A, B, C.

A

B

C

x
3.9 4 4.2

f(x)

Tangent line

Figure 2.22

18. Use Figure 2.23 to fill in the blanks in the following state-

ments about the function g at point B.

(a) g( ) = (b) g′( ) =

(1.95, 5.02)

(2, 5)

B
g(x)

Tangent line

Figure 2.23

19. On a copy of Figure 2.24, mark lengths that represent the

quantities in parts (a)–(d). (Pick any positive x and h.)

(a) f(x) (b) f(x + h)

(c) f(x + h) − f(x) (d) h

(e) Using your answers to parts (a)–(d), show how the

quantity
f(x + h) − f(x)

h
can be represented as the

slope of a line in Figure 2.24.

SF27. If g(x) = 1/x, find g′(2).

SF28. Use the figure below to fill in the blanks in the following statements about the function
g.

(a) g( ) =

(b) g′( ) =
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