MA 180 Precal culus (Scott)
Chapter 1: Graphs

Distance and Midpoint Formulas (1.1)

Objectives:
Use the Distance Formula (p. 4)

Use the Midpoint Formula (p. 7)

Graph Equations by Hand by Plotting Points (p. 7)
Graph Equations Using a Graphing Utility (p. 10)

Use a Graphing Utility to Create Tables (p. 12)

Find Intercepts from a Graph (p. 12)

Use a Graphing Utility to Approximate Intercepts (p. 13)

NOoORWNE

Find the distance between the points, (xL yl) and (x2 yz)

4 (% %)

Distance Formula

The distance between two points P = (1. v )

and P> = (x>, v»). denoted by d( P, P-). 18

1. Determine the distance d(P,P,) between the points B(14,3.2) and B(-.4,17).
Round to the nearest hundredth.
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Midpoint Formula
The mudpoint M = (x, v} of the line segment

from P = (x.y) to Po= (x>, 1)Iis

ra

2. Find the midpoint of the line segment joining the points B(1.4,3.2) and
R(-.417).
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| nter cepts, Symmetry, Graphing, & Key Equations (1.2)
Procedure for Finding Intercepts

® Tofind the x-inter cept(s), if any, of the graph of an equation, let y = 0 in the equation and solve for x. (x-
intercept(s) are also cdled zer oes or roots of the equation.) [ZERO/ROOT feature on the graphing
caculator]

* Tofind they-inter cept(s), if any, of the graph of an equation, let x = 0 in the equation and solve for y.

Part 1. Use agraphing utility to graph the equation and identify any x- or y-intercepts. Round your answer to the
nearest hundredth where appropriate.

1) y:3-§|xl 2) y=x*+3x*-x-5

Part 2: Find the intercepts of the graphs.
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Steps for Graphing an Equation Using a Graphing Utility

* Step 1. Solvethe eguation for y intermsof x.

e Step 2: Get into the graphing mode of your graphing utility and enter the result found in Stepl.

* Step 3: Sdect the viewing window. (It is common to sart with the sandard viewing window initidly.)
e  Step 4: Graph.

* Step 5: Adjust the viewing window.

Page 3 of 10



MA 180 Precal culus (Scott)
Chapter 1: Graphs

Symmetry

» A graphissaid to be symmetric with
respect to they-axisif for every point
(x,y) on the graph, the point (-x,y) ison the
graph.

Symmetry with respect

to the y-axis
. .. Y4
o A graphissaid to be symmetric with

respect to theorigin if for every point (x,y) P xy)

on the graph, the point (-x,-y) ison the 1 “:L“ 7 =

graph. (=X, =y) ‘_i _-+"7 X

|

(_X. _.V)

Symmetry with respect
to the origin

» A graphissaid to be symmetric with respect to
the x-axisif for every point (x,y) on the graph,
the point (x,-y) is on the graph.

Symmetry with respect
to the x-axis
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EXAMPLE| Symmetric Points

(&) If agraphissymmetric with respect to the x-axis and the point
(-2, 3) ison the graph, then what point is also on the graph?

(b) If agraph issymmetric with respect to the y-axis and the point
(-1, 3) ison the graph, then what point is also on the graph?

(c) If agraphissymmetric with respect to the origin and the point
(-1, 3) ison the graph, then what point is also on the graph?

Draw a complete graph so that it has the symmetry indicated.

a.  Origin b. y-axis
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:::?Tests for Symmetry _ .
,_ ::'To test the graph of an equatlon for symmetry wnth respect to the .
_'x-Ams . {Replace y by —yin the equatlon 1f an equlvalent equatlon results," '_
- :_ - the graph of the equation is symmetrlc thh respect to the x-ax1s"' -
; -;;y-_-:ij_is_ Replace X by ~xin the equatlon It an equwa]ent equatlon results

- . the graph of the equation 18 symmetrtc wzth respect to the y-ax1s1{ _j
~ Origin  Replace x by —x and y by —y in the equation. If an equwalent -
~ equation results, the graph of e equatlon B Symmetrlc w“h .
. '_*’_respect to the orlgm o L .
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Solving Equations (1.3 and A.5)

Steps for Approximating Solutions of Equations Using Zero (or Root)
* Writetheeguationintheform  {expressoninx} =0

® Graph Y,={expressoninx}.

® Use ZERO (or ROOT) to determine each  x-intercept of the graph.

Steps for Approximating Solutions of Equations Using Intersect
® Graph Y,={expressonin x on the left hand sde of equation}.
® Graph Y,={expressonin x on theright hand sde of equation} .
® Use INTERSECT to determine each x-coordinate of the points of intersection.

Methods for Solving Quadratic Equations

* Factoring

® Graphing

® Square Root Method

® Completing the Square M ethod
® Quadraic Formula

M ethod for Solving Absolute Value Equations

Rewrite the equation without the absolute vaue symbol using i
the definition of absolute value. ‘X‘ =i
T

Solve algebraically. Verify with your graphing utility.

a |2x- =13 b. |x?-2{=3- 6
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1
2)

3)
4)

a

gk owbdpE

M ethods for Solving Equations Containing Radicals
|solate the most complicated radical on one side of the equation.

Eliminate radica by rasing each Sdeto a power equal to the index of theradical. (Note: Steps 1 and 2 may
need to be repeated if the equation contains more than one radica.)
Solve resulting equation.

Check for extraneous solutions.

J2x+21-3=0 b. 2x- 1++/x-4=4

Methods for_Solving Rational Equations
Factor, if possble, the denominators.
Find the LCD of the rationa expressions.
Multiply both sdes of the equation by the LCD.
Solve the resulting Smpler equation.
Check that each result satisfies the origind equation. Results that do not satisfy the origina equation are
cdled extraneous solutions.

X+l X x-1
2 x-4 -8 “ 2x+6 x-3 x°-9
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Circles(1.5)
A circle isaset of pointsin thexy-plane that are a
fixed distancer from afixed point (h, k). The
fixed distancer is called theradius, and the fixed The standard form of an equation of a
point (h, k) is called the center of thecircle. circle with radius r and center (h, k) is
yA
(xy) > >
— 2
r |(x-h) +(y- k)" =r
( (h K
\_/ X
\'Z
1 n'.’
2 2 L=
Graph (X+1) +(y- 3) =16 a
.
L)
4
!
-
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Graph (x+])2 + (y- 3)2 =16 usng agraphing uiility.
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The standard form of an equation of a If the radius of a circle whose center is at the
circle of radiusr with center at the originisr = 1, then we have aunit circle
origin (0, 0) is whose equation is of the form
2 2
X% +y? =r? x“+y =1

) Unit Circle

)
/

The general form of the equation of
acircleis

X°+y +ax+by+c=0

X

Find the center and radius of X2 + y2 - 4x+8y- 5=0
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Completing the Square

I. What number must be added to each expression below to complete the square?
1. x*+2x 2. X - 8x 3. x*-5x

4. X*+X 5 x*+2x 6. X*- 5x

1. Write each of the above expressionsin the form of ( - h)2+k

1. Write each of the following in the form a(x2 +rx)+c
1. 5x*-10x+3 2. 2x*- 6x+4

3. 5x* +156x+7 4, 5%° - Tx+2

IV. Writethe expressionsin part Il intheform of a(x - h)2 +C

Answes
.1. 1216 3. 2 4

I L (x+1)*-1 2. (x- 4)-
(x-%)°- &

. 1 5(x*-2x)+3 2. 2(x*-3x)+4 3.5(x*+3x)+7 4. 5(x*- Lx)+2

ENT
©l-

N

51 6 &
16 3. (x-9)°-2 4 (x+4)-1 5 (x-

Almost answers. IV. 1. 5(x-1)"+3-5 2. 2(x- £) +4- (2)(3)°
3 s(x+2) +7- () 4 S(x+3) +2- (5)(F)
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