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I Calculate and Interpret the Slope of a Line

Figure 24
Line
() -
"I--,l e X| - xt
Run
R ] @
Let P = (x,.y)and O = (x;, ;) be two distinct points. If x; # x,, the slope m v‘ ”1’
of the nonvertical line L containing P and (0 is defined by the formula
A
€= % X ¥ X {1}
A2 E
If x; = x5, L is a vertical line and the slope m of L is undefined (since this re-
sults in division by 0).
Figure 25 L
% ¢ 0=(x,p)
¥y
¥ I ¢ P=(x,y)
%

(b) Slope is undefined; L is vertical

m=——-= = ¥» —» _ Changeiny _ Ay
X, — X;  Run X

Xy —x;  Changeinx Ax

In Problems 11-14, (a) find the slope of the line and (b) interpret the slope.
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In Problems 15-22, plot each pair of points and determine the slope of the line containing them. Graph the line.

18. (~1,1);(2,3) )
(_".) (Q.,,)

(-* N (2 3)
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For every 3 change in x, y will change by 2.  units" is the
way the book would say it, and is the best way to think of it, if you were
trying to graph it using just one of the points and the slope of the line.
But it's also useful to always think of the x value increasing by one, so
that you say "y changes _%4 unit(s) per unit change in x.

18 (<1,15(2,3) o299 321 . %
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2 Graph Lines Given a Point and the Slope

In Problems 23-30, graph the line containing the point P and having slope m.

_ 4 -
P=(1,2)ym=3 = urd,
' RiGwT |
ol |
up?
T/ w2

3 Find the Equation of a Vertical Line +tau. ..
%18) x=-%F
(5573, 480)  y=g
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4 Use the Point-Slope Form of a Line; Identify Horizontal Lines
Point-Slope Form of an Equation of a Line

An equation of a nonvertical line with slope m that contains the point (x,, y,) is

y—n=m(x - xl)'/ (2)

+Y,2 +Y,

Yz mx-%)+Y, I Lk ik
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An equation ol a nonvertical ing with slope m thal contains the point (£, ¥ ) 1§

y—n=mx-—x) (2)

s 37 — 44, find an equation of the line L.

There are 3 accepta es of answers, and

Use the one you prefer. Your teacher s obliged
to check every answer with care (so be gentle!).
The point-slope form is the easiest one to
get, when method is left to the student.

Slope-Intercept Form of an Equation of a Line

An equation of a line L with slope m and y-intercept b is
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In #s 37 - 44, find an equation of the line L.

There are 3 acceptable types of answers, and an infinite
number of variations in 2 of the 3 types. Only the slope-
intercept form is unique. Use the one you prefer. Your
teacher is obliged to check every answer with care (so be
gentle!). The point-slope form is the easiest one to get,
when method is left to the student

Point- Slope yzom Cx- %, )4y,
Slepe Tnhrqy‘- y=mxib
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Gener al A:*gjr-t’ ABC constant,
2.,y
_("'l") "~ Jr="% - !_‘_Z_ =" __y
n-m 1) Gaygd P~k ¢ (=) 2
— [ N Twe ways?
T smg+b 4= wm-X\+Y,
e g e N EIL
L,, R BN 2 Y=9, = mQ-x
1= =i 4b Yy =17 =1 (%-1)
A= yz-1 (k) +3
BJ, y=3=-i(xe0

Slope-Intercept Form of an Equation of a Line

An equation of a line L with slope m and y-intercept b is

y=mx+b (3)

The equation of a line L is in general form* when it is written as

Ax + By=C (4)

where A, B, and C are real numbers and A and B are not both 0.

General Form is great for graphing, because you
can "read" the intercepts from it. Ap"/ S'gsb"lf

oF'x'ua\'\hs.
3y ¥2y =6 x=0 == 2y=6
y=3 ~» (o,3)
(o8) 920 = 3xst
(20) t=2 —= (2,0)
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#s 45 - 70, find an equation of the line with the given properties. Express
your answer using either the general form or the slope-intercept form.

5 K, Ye) -
47. Slope = —?: containing the puin(l(l. -1) "_"“s"j“.l
Y = mk=x) +9, Y=mx+
9=~ (- RS R
:-’-'—**"“‘.i’l —|=-%+‘
— +% _ +=
535 ]
- J,- =b
*3x = T3Y y=-3%-3
2w Y= "j3' -
=2
4.1-4'3'“"‘ GMA.O

Aug 28-8:22 AM



090828-f-4-f-4.notebook

August 28, 2009

W =

49. Containing the points(1,3) and(-1,2)
(x, ‘) 6‘,,;.)

2= _ 2-3

K=K - ==\
Y= mx-%) +Y,

-j:-li('x,-n\-l-B

-\

~2
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(o,3)

ow | b=3

51, Slope = —3; y-intercept

gh*"’b
‘3 ==-3x +3

I don't like the book using "3" as a y-intercept. I want an ordered pair!!!

1s a Lo b

Equation of a Horizontal Line

A horizontal line is given by an equation of the form

y=bhb

where b is the y-intercept.

Y=
55. Slope undefined; containing the point(2,4) x=2_ Na"’ Q.L

5§7. Horizontal; containing the point(—3,2) v= 2.
Criterion for Parallel Lines

Two nonvertical lines are parallel if and only if their slopes are equal and they
have different y-intercepts.

63. Parallel to the line x = 5; containing the point (4, 2)
22U 1 wnd By \
§-5 o \—
ﬂ +o 2&-?7:0 ‘thau % ")

‘2.&—?7:6 B
Ty =2 "‘(, A=2,8=-3/
\J--';* -3 A a2 _-
-2 B~ 3
m‘=-2-
3
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Criterion for Perpendicular Lines

Two nonvertical lines are perpendicular if and only if the product of their
slopes is —1.

m, mo é‘-ﬂuﬂ«bs are paap.

M, Mq = - |
) > -
= = = w W& See )
Man m, Ho .
1 A}
65, Perpendicular to the line y = Sxt 4 ™ perP
" I ™
containing the point (1, —2) —

( o
M:; »M_L- 1

= w (&=x,) +Y,

\’lp 2 -0+
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68. Perpendicular to the linex — 2y = ~5;
containing the point (0, 4)
(*9.) m= L_L-am =-Z
g zm G-% ) +Y, —

\’.1:-10&-084—‘* /
Y= -2x+Y

Aug 28-8:46 AM



090828-f-4-f-4.notebook

August 28, 2009

F.4 - Circles

Find the center and radius and sketch the graph of the circle (show center
and 4 antipodal points) given by

x—dx+ y2 +14y = 28
(x=h) "+ G- =™ k-
(k,k-) vs e C“-'éh
Cx,q) s amy potnt om +te exvhe.

2% —dx o +\,2 *_g‘_l_y__ = -8

==2 A

ViRt LgtMy p P = -2 g ety
¥p2by 4b%

'D-‘w‘é‘-t %ﬁ-
Nio2 ¢

oyt e~ 63 Kb
A
_ﬁ'n\wﬁ' ) Z

-3 -8 ‘As "bAM, -1
[ =3 & =9 Ydoot
Thx seys PR LT T

= x=3
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