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1. The graph of the function y = f(x) is pictured with domain −1 ≤ x ≤ 1. Sketch the graph of the
new function

y = g(x) =
1
π

f(x)− 0.5.

Find the largest possible domain of the function y =
√

g(x).
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9.7 Exercises
Problem 9.1. On a single set of axes, sketch
a picture of the graphs of the following four
equations: , , ,
and . These equations determine
lines, which in turn bound a diamond shaped
region in the plane.

(a) Show that the unit circle sits inside this
diamond tangentially; i.e. show that the
unit circle intersects each of the four
lines exactly once.

(b) Find the intersection points between the
unit circle and each of the four lines.

(c) Construct a diamond shaped region in
which the circle of radius centered at

sits tangentially. Use the tech-
niques of this section to help.

Problem 9.2. The graph of a function
is pictured with domain . Sketch
the graph of the new function

Find the largest possible domain of the func-
tion .
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Problem 9.3. (a) Each of the six functions
below can be written in the

“standard form”

for some constants . Find these
constants, describe the precise order of
graphical operations involved in going
from the graph of to the graph of

(paying close attention to the or-
der), write out the multipart rule, sketch
the graph and calculate the coordinates
of the “vertex” of the graph.

(a1)

(a2)

(a3)

(a4)

(a5)

(a6)

(b) Solve the following inequalities using
your work in the previous part of this
problem:

(b1)

(b2)

(b3)

(c) The graphs of
and intersect to form a
bounded region of the plane. Find the
vertices of this region and sketch a pic-
ture.

Problem 9.4. Consider the function
with multipart definition

if
if
if
if

(a) Sketch the graph of .

(b) Is an even function? Is
an odd function? (A function is
called even if for all in the
domain. A function is called odd
if for all in the domain.)

(c) Sketch the reflection of the graph across
the -axis and -axis. Obtain the re-
sulting multipart equations for these re-
flected curves.

(d) Sketch the vertical dilations
and .

2. Each of the six functions below can be written in the “standard” form

y = A|B(x− C)|+ D,

for some constants A,B, C, D. Find these constants, describe the precise order of graphical operations
involved in going from the graph of y = |x| to the graph of y = f(x) (paying close attention to the
order), sketch the graph and calculate the coordinates of the “vertex” of the graph.

(a) f(x) = |x− 2|
(b) f(x) = 2|x + 3|
(c) f(x) = | − (x− 1)|
(d) f(x) = | − x− 1|
(e) f(x) = 3| − x− 1|+ 5

(f) f(x) = −2|x + 3| − 1


