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GRAPHING

Below are some basic graphs that you should know:
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Figure P.27

INTERCEPTS

Intercepts of a Graph

Two tvpes of solution points that are especislly uselful in graphing an equation are thoge
having #ero as their x- or y-coordinate. Such poinis are called intercepis because they
are the points at which the graph intersects the x- or y-axis. The point (g, 0) is an
x-intercept of the graph of an equation if it is a solution point of the equation. To find
the x-intercepis of a graph, let v be zero and selve the equation for x. The point (0, b)
is o y-intercepd of the graph of an equation if it is 2 solution point of the equation, To
find the y-intercepts of a graph, let ¥ be zero and solve the equation for v,

LUAER® Some texts denode the vintercepd as the c-coordinate of the point (o, 0) rather than the
point itself. Unless it is necessary to make a distinetion, we will use the term fetereept o mean

either the point or the coordinate. |

It iz possible for a graph o have no intercepts, of it nught have several. For
instance, consider the Tour graphs shown in Figure P5.
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Example 1: Graph the following functions by hand.

Onwe x-intercept
Twu p-intercepls

MNo intercepts



b. g(x)=—x*+3 2
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90) = q(-1)~ 1
g(2)= 9(¢z2) -
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Symmetry of a Graph

Knowing the symmetry of a graph before attempiing to sketch it is useful because von
need only half as many points to sketch the graph. The following three tyvpes of
symmetry can be used to help sketch the graphs of equations (see Figure P.7).

1. A graph is symmetric with respect to the y-axis if, whenever (x. ¥} is a point on
the graph, (—x, ¥) is also a point on the graph. This means that the portion of
the graph to the left of the y-axis is a mirtor image of the portion to the right of the
y-axis.

2. A graph is symmetric with respect to the x-axis if, whenever (x, v) is a point on
the graph, {x, —y) is also a point on the graph. This means that the portion of the
graph above the x-axis is a mirror image of the portion below the r-axis.

3. A graph is symmeltric with respect to the origin if, whenever (x, ¥) is a point on
the graph, (—x, —y) is also a point on the graph. This means that the graph is
unchanged by a rotation of 180° about the origin.

TESTS FOR SYMMETRY h

1. The graph of an equation in x and v is symmetric with respect to the v-axis
if replacing x by —x yields an eguivalent equation.

2, The graph of an equation in x and y is symmetric with respect to the x-axis
if replacing v by — y yields an equivalent equation.

3. The graph of an equation in x and y is symmetric with respect to the origin
if replacing x by —x and v by —y yields an equivalent equation,

Example 2: Graph the following function by hand. Find any intercepts and test for symmetry.
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Points of Intersection

A point of intersection of the graphs of two eguations is a point that satisfies both
equations. You can find the point(s) of intersection of two graphs by solving their
equations simultaneously,
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Example 3: Find the points of intersection of the graphs of the equations.
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EQUATIONS OF LINES i(_l -'Z) (1 |)§ thS|Sfud,

SUMMARY OF EQUATIONS OF LINES 51'

1. General form: Ax+ By + C=10, (A, B =10
2. veruical line:

3. Horeonial line:
4. Point-slope form:
5. Slope-intercept form: v = mx +

d
y=k
y— o =mlr — 1)
b

Example 4: Find the equation of the line which passes through the given points in point-slope, general, and slope-

intercept forms.
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PARALLEL AN PERPENDICULAR LINES
1. Two distinct nonvertical lines are parallel if and only if their slopes are
equal—thar is, if and only if m, = ..
2. Two nonvertical lines are perpendicular if and only if their slopes are
negative reciprocals of each other—that is, if and only 1f
I
ity

m = =

Example 5: Graph by hand.
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FUNCTIONS

Functions and Function Motation

A relation between two sets X and ¥ is a set of ordered pairs, each of the form (x, ¥),
where v is a member of X and v is & member of ¥. A function from X to ¥ is a
relation between X and ¥ that has the propeny that any two ordered pairs with the
same r-value also have the same y-value, The variable v is the independent variable,
and the variable v is the dependent variahle.

Muny real-life situations can be modeled by functions, For instance, the area A of
a circle is a function of the circle's radius r,

A= 1-”'3 1 is & funciion of r

s In this case ris the independent variable and A is the dependent variable.

x
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b _[_ DEFINITION OF A REAL-VALUED FUNCTION OF A REAL VARIABLE

iy

e Let X and ¥ be sets of real numbers, A real-valued Tanction f of a real
ng \ variable x from X w Fis o comespondence that assigns o each number v in X
\_j ’f“-' exactly one number v in ¥.
5 The domain of  is the set X. The number y is the image of v under | and
A real-valued furection faf o real variable is denoted by f{x), which is called the value of f at x. The range of [ is a
Figure .22 subset of ¥ and consists of all images of numbers in X {see Figure P.22).

Example 6: For the function f defined by f (X)=x*—X+4, evaluate each expression.

a. = (=2 2a) - - (52a) +4

o
=
5
»
L
S
|
\-.-/r,
|
~
Lo
=
N
-+
e




The Domain and Range of a Function

The domain of a function can be described explicitly, or it may be described implecily
by an equation used to define the function. The implied domezin is the set of all rezl
numbers for which the equation is defined, whereas an explicitly defined domain is
one that is given along with the funciion, For example, the function given by

fx) = 4=xr=5

-

has an explicitly defined domain given by {x: 4 = x = 5}, On the other hand, the
function given by

i) =
g =

has an implied domain that is the set {v; ¥+ +2} r
Example 7: Find the domain of the following functions.

x-10
2 1= 100

o X#10
ik M X+0’

yﬁ)(yurlo)
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o (AHB)(A-B)

f\ 6 (A- B)W% 8

Jowman: § 1% 1o ofbu el
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b. g(x)=

X? —5X+6

c. f(x)=cotx
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BASIC TYPES OF TRANSFORMATIONS (v = 0) 8
Crriginal graph: = fr)

Horizontal shift ¢ units to the right: v = fix — ¢}

Horizontal shift ¢ umits o the lefit: ¥y = fix + ¢}

Wertical shifi ¢ units downward: y=flr] — ¢

Ventical shift ¢ units npward: ¥ =flx] +¢

Refection (abourt the v-axis): ¥y = =flx)

Refection (aboutl the y-axis): = f{—x)

RefMection (about the onigin): ¥y =—fl—x]

Example 8: If f (X) =COS X, [0, 27[) ,graph f (x—%j
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The most common type of algebraic funcion is & polynomial fonction
Azl=agx"+a, ¥ '+---+axt+ax+n

where i 15 a nonnegative integer. The numbers @, are coefficients, with o, the leading
coelTicient and o, the constant term of the polynomizl function. 16 ¢, = 0, then 7 is
the degree of the polynomial function. The zero polynomial f{x) = 0 is not assigned
@ degree. 1t 15 common practice (© use subscript notation for coefficients of general
polynomial functions, but for polynomial funcions of low degree, the [ollowing
simpler forms are often wsed. (Note that o # 0.)

Zerath drgm: Nxl = a Constant functinn
First degree: .f[L] = gax + b Linear fasction

Second degree: flv) = av* + by + ¢

Cuadratic functien
Third degree:  flx] = ax’ + b’ 4+ cx + o

Cuhic functinn

Although the graph of a nonconstant polynomial function can have several ums,
eventually the graph will rise or fall without bound as v moves o the right or left.
Whether the graph of

fixl=agx"+a,_ "'+ +axt+ax+a,
eventually rises or falls can be determined by the function’s degree (odd or even) and
by the leading coefficient «,, as indicated in Figure P29, Note that the dashed portions

ol the graphs indicate that the Leading Coefficient Test determines only the right and
left behavior of the graph.
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DEFINITION OF COMPOSITE FUNCTION
Let fand g be functions. The function given by (= #)(x} = flgx)) is called Fiptan
the composite of Swith g. The domain of (= g is the set of all x in the domain D omanin of f
of g such that glx) is in the domain of [{see Figure PL30). The domain of the composite fnetion f - 2

Figure P30

Example 9: Find f (x) and g(x) if h(x)=(feg)(x) and h(x)=sec(5x-1) .



TEST FOR EVEN AND ODD FUNCTIONS

The funcuon ¥ = flx) is even if /i —x) = flx)
The function v = fix) is odd il fT—x) = —fix]

Example 10: Determine whether f (x)=xcosx is even, odd, or neither.

Example 11: Find the real zeros of the following functions.

a 6x—x3—-)o—(:)()(3

» .-wwcwaz

"("‘) 2 (-0 --4(6)(73)

A

z(f-) '
M= ‘t'r’ \

b. f(x)=(x-8)"-24

= (x-3) -4

O
2 = %9

2240 = X-8%
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10
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d. h(x)=2sin’x+sinx—1, (—ow,)

=25 L ¥Siax-\sy - |
0= 25in% (Sinx +1)=1 (S10% +1)
0= (5% + \)(ZS'lr\x")
Six+12 0 or Lsiny-1=0
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