
Mid-Chapter Check Point 203

Mid-Chapter Check Point
What You Know: We learned that a function is a relation in which no two ordered pairs have the same first component and
different second components. We represented functions as equations and used function notation. We graphed functions and
applied the vertical line test to identify graphs of functions.We determined the domain and range of a function from its graph,
using inputs on the for the domain and outputs on the for the range.We used graphs to identify intervals on which
functions increase, decrease, or are constant, as well as to locate relative maxima or minima. We identified even functions
[ symmetry] and odd functions [ origin symmetry]. Finally, we studied linear functions
and slope, using slope (change in divided by change in ) to develop various forms for equations of lines:

We saw that parallel lines have the same slope and that perpendicular lines have slopes that are negative reciprocals. For
linear functions, slope was interpreted as the rate of change of the dependent variable per unit change in the independent
variable. For nonlinear functions, the slope of the secant line between and described the average 

rate of change of from to x2 : 
f1x22 - f1x12

x2 - x1
.x1f

1x2 , f1x2221x1 , f1x122

Point-slope form

y-y1=m(x-x1)

Slope-intercept form

y=f(x)=mx+b

General form

Ax+By+C=0.

Horizontal line

y=f(x)=b

Vertical line

x=a

xy
f1-x2 = -f1x2:f1-x2 = f1x2: y-axis

y-axisx-axis

Chap te r

In Exercises 1–6, determine whether each relation is a function.
Give the domain and range for each relation.
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510, 12, 12, 12, 13, 426512, 62, 11, 42, 12, -626

9. Explain why represents the graph of a function.

10. Find the domain of 

11. Find the range of 

12. Find the 

13. Find the 

14. Find the interval(s) on which is increasing.

15. Find the interval(s) on which is decreasing.

16. At what number does have a relative maximum?

17. What is the relative maximum of 

18. Find 

19. For what value or values of is 

20. For what value or values of is 

21. For what values of is 

22. Is positive or negative?

23. Is even, odd, or neither?

24. Find the average rate of change of from to 

In Exercises 25–36, graph each equation in a rectangular coordinate
system.

25. 26.

27. 28.

29. 30.

31. 32.

33. 34.

35.

36.

37. Let 

a. Find Is even, odd, or neither?

b. Find 
f1x + h2 - f1x2

h
, h Z 0.

ff1-x2.

f1x2 = -2x2
+ x - 5.

f1x2 = b -1 if x … 0
2x + 1 if x 7 0

5y = 20

5y = -3xf1x2 = ƒ x ƒ - 4

f1x2 = x - 4f1x2 = x2
- 4
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In Exercises 7–8, determine whether each equation defines as a
function of 

7. 8.

Use the graph of to solve Exercises 9–24. Where applicable, use
interval notation.
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x + y2
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+ y = 5
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204 Chapter 1 Functions and Graphs

38. Let 

a. Find b. Find 

In Exercises 39–42, write a linear function in slope-intercept form
whose graph satisfies the given conditions.

39. passing through 

40. Passing through and (2, 1)

41. Passing through and parallel to the line whose
equation is 

42. Passing through and perpendicular to the line
whose equation is 

43. Determine whether the line through and (7, 0) is
parallel to a second line through and (1, 6).

44. Exercise is useful not only in preventing depression, but also
as a treatment. The graphs in the next column show the per-
centage of patients with depression in remission when exer-
cise (brisk walking) was used as a treatment. (The control
group that engaged in no exercise had 11% of the patients in
remission.)

a. Find the slope of the line passing through the two points
shown by the voice balloons.Express the slope as a decimal.

1-4, 22
12, -42

2x - 5y - 10 = 0
1-4, -32

3x - y - 5 = 0
13, -42

1-1, -52

1-4, 32Slope = -2,

C12502.C11502.

C1x2 = b30 if 0 … t … 200
30 + 0.401t - 2002 if t 7 200

.

b. Use your answer from part (a) to complete this
statement:

For each minute of brisk walking, the percentage of
patients with depression in remission increased by
______ %. The rate of change is ______ % per ______.

45. Find the average rate of change of from
to x2 = 2.x1 = -1

f1x2 = 3x2
- x

1.6 Transformations of Functions

Have you seen Terminator 2, The
Mask, or The Matrix? These were

among the first films to use spectacular
effects in which a character or object
having one shape was transformed in a
fluid fashion into a quite different
shape.The name for such a transforma-
tion is morphing. The effect allows a
real actor to be seamlessly transformed

into a computer-generated animation.
The animation can be made to perform

impossible feats before it is morphed back
to the conventionally filmed image.

Like transformed movie
images, the graph of one

function can be turned
into the graph of a

different function. To
do this, we need to

rely on a function’s
equation. Knowing that a graph is a transformation of a familiar graph makes
graphing easier.

Graphs of Common Functions
Table 1.3 on the next page gives names to seven frequently encountered func-
tions in algebra. The table shows each function’s graph and lists characteristics of
the function. Study the shape of each graph and take a few minutes to verify the
function’s characteristics from its graph. Knowing these graphs is essential for
analyzing their transformations into more complicated graphs.

Objectives

� Recognize graphs of common
functions.

� Use vertical shifts to graph
functions.

� Use horizontal shifts to graph
functions.

� Use reflections to graph
functions.

� Use vertical stretching and
shrinking to graph functions.

� Use horizontal stretching and
shrinking to graph functions.

� Graph functions involving a
sequence of transformations.

Sec t i on

Exercise and Percentage of Patients
with Depression in Remission
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(180, 42)

(80, 26)

Source: Newsweek, March 26, 2007

� Recognize graphs of common
functions.
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