T4. Slope: 3; y-intercept: (0, 5) (ﬁ: SX + .{

718, Slope: %;, passes through (2, —3)




00. Vertical line through (—2,0) X=-2

‘;lm the line % and passing through

LA Y = 2x+ 3

08, 5&riﬁ:ndicu1ar to the line y = —ir and passing through

W= 4 \3-=-4)(~Z

106, Parallel to the line y = 3 and passing through (1, —2)
=0

Y= ~2



Chapter Two: More About Functions and Equations

2.1: Coordinate Geometry: Distance, Midpoints, and Circles
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Distance Formula

The distance d between the points (x;, y;) and (x,, 1) 18 given by

d=V(x,— )" + (3 — w2

Midpoint of a Line Segiment

The coordinates of the midpoint of the line segment joining the points (x;, w)
and (x,, y,) are

Il"’-’fz}'l"'}-'z)
IR L

LX: l-\l’ed‘ )’e.x V\M&(a\d’ )uhbm\
(3,4) 4% (3, 20)

& "l‘l'_uc (lo 30\

2 ) 2 =



Qﬂ;c(io{ /\\*& logus «_Y yb\v\\R
Q_%u\d\shv\t '(Wm N vo\}\t.

Equation of a Circle in Standard Form

The circle with center at (0, 0) and radius r 1s the set of all points (x, y) satisfying
the equation

2 2
x* 4 =1

The circle with center at (h, &) and radius r is the set of all points (x, )
satisfving the equation

(x— W+ (y—kF =1+,
L

(Xsb\.)v‘l- (S—lC,)L: (

(M) * comlivy 7 vodlua



General Form of the Equation of a Circle

The general form of the equation of a circle with center (i, &) and radius r is
given by
¥+ vV +Dx+Ev+F=0

where D = —2h, E= —2k,and F= I + k* — 2

Ex: (p 148)

In Exercises 19-28, write the standard form of the equation of the
cirele with the given radius and center. Sketch the circle.

20.r = 3; center: (0, 0)
(x~0)" + (g; 0) = 3’

rE 4~ =9
24.r = 3; center: (—2,4)

(X~ (-L))L + (th—Ll)L = 3

L

L

(ks + (y-u) =



28.r= VE;. center: (—2, —1)

CX—I-’»)L-\- (5+\)x = (

In Exercises 4336, find the center and radius of the circle having
the miven equation,

46.(x +3)* + (y - 5P = 121

eonler ! (-3/() redws, @






1
48.2% + (y — 12 =5

52. x4+ +8x —2v+8=0

56. x5 + v+ 3v=4

Find an equation of the circle in standard form

60.

¥

4+

7.4

91 Center:

1 6
—+—— +—i :||[:
—4—3—2—11“ |

~21

_3-- I|I

~44(15,-2)




2.2: The Algebra of Functions

Arithmetic Operations on Functions

Given two functions fand g, for each x in the domain of bethk f and g, the sum,
difference, product, and gquotient of f and g are defined as follows.

(f+ 8 (x) =f(x) + glx)
(f— o)) =f(x) — &=
(/) (x) = f(x) - &(x)

f) flx) 3
( (®)= o)’ where g(x) = 0

Ex: (p 159)

4. What is the domain of the function f(x) = Vx — 1?

6. What is the domain of the function

x‘+2
1

flx) =



In Exercises 7—16, for the given junctions  and g, find each com-
posite funcrion and identify its dowmeain.

(a) (f + &)(x)
(b) (f — &)(x)
(e) (fe)(=)

@ (g) )

B.fix) =2x + 15 8(x) = —5x — 1

10.fix) =x2; 8(x) = 3x+ &

2 —=]
12. f(x) = 1 glx) = =

In Exercises 17-40, let f(x) = —x* + x, g(x) = and

x+1
h(x) = —2x + 1. Evaluate each of the followmg. .

18. (f + &)(0)

24.(f- (=3

30. (f2)(=3)



In Exercises 4148, wse fand g given by the following tables of
vaties.

42, Evaluate g(4).
44. Evaluate ( f = g)(4).

46. Evaluate (g = f)(6).

48.1s ( f = g)(2) defined? Why or why not?

In Exercises 4966, let f(x) = x* + x, g(x) = \f"'::_c, and h(x) = —3x.
Evaluate each of the following.

50. (fo h)(1)

56. (g h)(—12)

62. (g°f)(-5)



In Exercises 67-86, find expressions for ( f = g)(x) and (g= f)(x).
Grve the domains of fe gand g f.

6B, flx) = 2x + 5; g(x) = 3x°

Td. fla) = 3x + 1 gix) = %

TE. fix) =5x+ 1; glx) = Vax— 3

—x+ 1 1

e+ 380 = 3

86. f(x) =

In Exercises 87-96, find rwo functions f and g such that
hix) = (f = g)(x) = f(g(x)). Answers may vary.

8. h(x) = (=2x + 5)2

3
92.hx) = =

06.h(x) = (3x = " + 5(3x - 7)?



In Exercises 105-110, find the difference qumienrwﬂ
h# 0, for the grven function f.

106.f(x) = —2x + 3
:!-7‘: 5"—_ _].

1
110.f(x) = ——



2.3: Transformations of the Graph of a Function

Vertical Shifts

Vertical Shifts of the Graph of fix)

: Gz Figure 2.2.3 Vertical shifts of I,
Let fbe a function and ¢ be a positive constant. g

c=>0
# The graph of g(x) = f(x) + ¢ is the graph
of f(x) shifted ¢ units upward. ¥
b The graph of glx) = f(x) — ¢ is the graph P
of f({x) shifted ¢ units downward. -
See Figure 2.3.3. fla




Horizontal Shifts

Horizontal Shifts of the Graph of f(x)
Let fbe a function and ¢ be a positive constant.
# The graph of g{x) = filx — <) is the
graph of f{x) shifted ¢ units o the &
right.

= The graph of #{x) = f(x + <) is the
graph of fix) shifted ¢ units o the

left.
See Figure 2.3.6. =

Figure 2.3.6 Horizontal shifts
off,c>=0

flx+ed AN flx—d




Vertical Scalings

Vertical Scalings of the Graph of f(x)
Let f be a function and ¢ be a positive constant. Figiire 23,11 Vartical geslings
» If e = 1, the graph of g(x) = ¢f (x) of fe=0
is the graph of f(x) stretched
vertically away from the x-axis, with
the y-coordinates of g(x) multiplied
by c.
» If0 < ¢ < 1, the graph of g(x) = ¢f(x) g
1s the graph of f(x) compressed
vertically toward the x-axis, with /

the y-coordinates of g(x) multiplied
by <.

See Figure 2.3.11.

cfx}, 0<ex<




Reflection Across the x-Axis




Horizontal Scaling & Reflection Across the y-Axis

Horizontal Scaling of the Graph of f(x)

Let fbe a function and ¢ be a positive constant. Figure 2.3.22 Horizontal scalings
b If e > 1, the graph of g(x) = f(cx) is the off,e=0

graph of f(x) compressed horizontally
¥

1
toward the y-axis, scaled by a factor of =

B If 0 < ¢ < 1, the graph of g(x) = f(cx) 1s
the graph of f(x) stretched horizontally
away from the y-axis, scaled by a factor

1
of —.
O

See Figure 2.3.22. x
flox), e 1 fleD<c<l







Ex: (p 174)

In Exercises 1-30, identify the underlying basic function, and
use transformations of the basic function to sketch the graph of the
given function,

250 =1 =3

6. h(x) = |x + 4]
12.G{x) =Vx+1-—2

18. H(x) = —2x°

\2

1
28.f(x) = (Ex)



12342

32

—4-3-2-1,]

i
]
41







Use verbal description to find an algebraic expression for the function.



2.4: Symmetry and Other Properties of Functions

Look at

Symmetry with respect to the y-axis



Symmetry with respect to the origin






Classify Each Graph as Odd, Even, or Neither



Classify Each as Odd, Even, or Neither



2.5: Equations and Inequalities Involving Absolute Value

Definition of Absolute Value:






Ex: (p 193)

Solve & Graph:






2.6: Piecewise-Defined Functions









