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§21.1—Basic Definitions in Plane Analvtic Geometry

Analytic geometry deals with the relationship between an algebraic equation,
the geometric curve it represents.

The Distance Formula

The distance between the points (x,,y,) and (x,,,) is given by:
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This formula is easily derived using the Pythagorean theorem.
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Example 1. Find the distance between (3,—1) and (—2,—5).
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The Slope of a Line

The slope of a line through two points (xl,yl) and (xg,yg) is given by

Y, =y, _1yse

m=——-
X,—X,  Tun

Remark: aline rising to the right has a positive slope, and a line falling to the right
has a negative slope.
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Example 2. Find the slope of the line through (3,-5
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Inclination of a Line

The inclination of a line is the angle measured from the x-axis in a positive
direction to the line. The inclination of a line parallel to the x-axis 1s defined to be
Zero.

From this definition, we can easily derive the following aSterl te definition of
slope, for a line with inclination « : Cw o«]fa-\,,- 5\“ I L.,
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Example 3. Find the slope of a line with an inclination of 45°. An_ rae
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Example 4. Find the inclination of a line that has a slope of —1.732.
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Remarks: If a 1is acute, then the slope 1s positive, and if « 1s obtuse, then the slope
1s negative.
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Parallel and Perpendicular Lines

Two lines are parallel if they have the same slope (m, =m,).

Two lines are perpendicular if they meet at 90°. From this fact we can derive that
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if two lines are perpendicular, then m, = —— or m m, = —1 (their slopes are
m

1

opposite in sign and reciprocal to each other). Q\ “
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Example 5. Show that the line segments joining A(-5,3), B(6,0) and C(5,5)
form a right triangle. Then find its area.

c (59 \Va T

K’ 6'3> ] L *2 s /’_’__’_ :___——l

5‘,-'\”28\ u mb‘b— Mg,
B MA"— ubé_‘/d( = 5—3 :i_l
(&9 Xy=x, ~ 5="5 e 5

)(ll ‘%\

‘“30:%3_‘3; = ,CZ,_B——- 2
x’;“"’l S-L -

:Asaj\ky' —x}é (Vka "33&(

W L \K‘S O + (6 )
4\ t|)°+@) (15 = ou!

h=d,.- @srws s>°

:J, b
> ol

A= <bl<) (@>§@>:) N

oo

12sepl1 vtc Page 6



Monday, September 12, 2011

1:33PM
jw

= .| #L 5 5 4S
e,\/a_m/\@ ol—\,\.,r- 041/4 (E,o.%

1'.6. 6)4\})3’\"}..- Q,'l'c,
&-QSO &to 65 A‘/ 5—%_

___g S:KQ,\Q'J/ S//GW-L‘JS
— e,mz-'-& (Rw\v—& to s- L U
— CDM,P“QJ-@ nk'.sxfﬂ\'\m ‘(o:f‘“

12sepl1 vtc Page 7



