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Florida’s B.E.S.T. Standards for w
Mathematics

MA.912.GR.1.1

Prove relationships and theorems about lines and
angles. Solve mathematical and real-world problems
involving postulates, relationships and theorems of lines
and angles.

MA.912.GR.3.3

Use coordinate geometry to solve mathematical and
real-world geometric problems involving lines, circles,
triangles and quadrilaterals.
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Lesson Objectives “

Content Objective
Students use perpendicular lines to find distance.

Language Objectives

« Students use have to, must, and need to to explain
how to find distance using perpendicular lines.
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Learn w
Distance Between a Point and a Line

Given AB and point C not on the
line, there are an infinite number of
lines that pass through the point
and intersect the line. The shortest
distance between the point and the
line is the length of the segment
that is perpendicular to the line
through the point. So, the distance
between C and AB is CD.
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Distance Between a Point and a Line

Just as there is one shortest distance from C to 4B,
there is exactly one line that passes through C and is
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Postulate 3.14: Perpendicular Postulate

If given a line and a point not on
the line, then there exists exactly PL
one line through the point that is
perpendicular to the given line.
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Example 1
Distance from a Point to a Line on the

Coordinate Plape o se - -2 _2Z2_1
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Line € contains points (1, 2) and
(5, 4). Find the distance between K PUT)
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Distance from a Point to a Line on the
Coordinate Plane

Step 1 Find the equation of line *. I
4 . " L7
Begin by finding the slope of the line {
through points (1, 2) and (5, 4).
AE
yz - yl 4 - 2 2 1 /
— - = or — (1,2)
M, —x, 5—-1 4°2
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Example 1 w
Distance from a Point to a Line on the

Coordinate Plane

Then write the equation of the line using the point (1, 2).

y=mx+b Slope-intercept form
2=§(1)+b ngand(x,y)=(1,2)
2=_+b Simplify.

% =b Subtract % from each side.

The equation of line £is y = %x + 3
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Distance from a Point to a Line on the l

Example 1
Coordinate Plane

Step 2 Find the equation of the line perpendicular to
line 4.

Write the equation of line w that is perpendicular to line ¢

and contains P(1, 7). Because the slope of line ¢ is i the

slope of line w is —2. Write the equation of line w through
P(1, 7) with slope -2.
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Example 1 w
Distance from a Point to a Line on the
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y=mx+b Slope-intercept form
7=-21)+b m=-2,(x,y)=(1,7)
[=-2+pb Simplify.

9=bh Add 2 to each side.

The equation of the line is y = -2x + 9.
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Distance from a Point to a Line on the l

Example 1
Coordinate Plane

Step 3 Solve the system of equations.

Find the point of intersection of lines £ and wr.

Solve the system of equations to determine the point of
intersection.
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Example 1 w
Distance from a Point to a Line on the

Coordinate Plane
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y =-x +§ Equation of line ¢

y =-2x+9 Equation of line w



4y =2x+6 Multiply each term in the first equation by 4.

(H)y =-2x+9 Add the second equation.
oy =15 Eliminate x.
y =3 Divide each side by 5.
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Example 1 w
Distance from a Point to a Line on the

Coordinate Plane
Solve for x.

y=-2x+9 Equation of line w
3=-2x+9  Substitute 3 for y.

-6 = -2x Subtract 9 from each side.
3=x Divide each side by -2.

The point of intersection is (3, 3). Let this be point Q.
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Distance from a Point to a Line on the

Coordinate Plane

Step 4 Calculate the distance between P and Q.

Use the Distance Formula to determine the distance
between P(1, 7) and Q(3, 3).

d =(x;—x)*+(y.—y)?> Distance Formula
=\/(3—1)2+(3—7)2 X=3,x,=1,¥,=3,and y, =7
=20 Simplify.

The distance between point P and line € is v20 or about 4.47 units.
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Example 1
Distance from a Point to a Line on the
Coordinate Plane

Check

Line n contains points (-5, 3) and
(4, —6). Find the distance between
line » and point Q(2, 4). Round to

—
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Example 1
Distance from a Point to a Line on the
Coordinate Plane

Check

Line n contains points (-5, 3) and
(4, —6). Find the distance between
line » and point Q(2, 4). Round to
the nearest tenth, if necessary.

5.7 units
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Apply Example 2
Solve a Design Problem by Using
Distance

—q-3 -1z

—_—

ARAIICERCAIT RPADL Tha Adaccalltaddadla ’.3—.....

- |
%}%Sh}g{/ !

~8
6

This material may be reproduced for licensed classro
only and may not be further reproduced or dist

L Q(2,4) |

/?x\a\:?@

el ({8

| 4z

This material may be repreduced for licensed classro
only and may net be further reproduced or dist

This material may be repreduced for licensed classro
only and may not be further reproduced or dist

-9



v
C : A/ o
amusement park want to builda new ANe | - |

attraction. According to park regulations, *
the entrance to each attraction must be at
least 10 yards from the center of Main b 1~4 [~ -
Street. In the design plans, the entrance to | e | > \
the new attractionis located at A(-6, —10), L '
and Main Street contains the points (-1, 3) , g /F . GP|
and (11, -9). If each unit represents 1 yard,

will the new attraction comply with park i{&,;, T“
regulations? Explain.
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Apply Example 2
Solve a Design Problem by Usmg
Distance
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Check

: : : L1 "7 |
ZONING Javier wants to build a shed on his _%9 B(-3,16) /.
property. According to zoning laws, the shed [5 ) 7" © s
must be at least 20 feet from his property line/" ne Lo 2 A L 2
Javier knows that points A and B fall on his \SI'P(— e
property line. If Javier plans to build the shea, — | B A
behind his house at point C, will he satisfy the r . -
zoning laws? If yes, how far away will the shed
be from Javier’'s property line? Each unit on A(=18, =14 i I
the coordinate plane represents 1 foot. \" W %“! % "
A.no B.yes;31.3ft C.yes; 34.1ft D. yeS' 37.2 ft : = R
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Apply Example 29 %+ L , 7—

Solve a Design P blem by Usin

Distance <{ 61 (0

Check \; 3

ZONING Javier wants to bund a shed on his
property. According to zoning laws, the shed
must be at least 20 feet from his property line.
Javier knows that points A and B fall on his
property line. If Javier plans to build the shed

behind his house at point C, will he satisfy the
zonina laws? If ves. how far awav will the shed




be from Javier's property line? Each uniton i |
the coordinate plane represents 1 foot. B %‘5!

Y

A.no B.yes;31.3ft C.yes; 341ft D.yes; 37.2ft
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Distance Between Parallel Lines l
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Learn

By definition, parallel lines do not intersect. An
alternate definition states that two lines in a plane
are parallel if they are always equidistant. Two lines
are equidistant from each other if the distance
between the two lines, measured along a perp.
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Learn

Distance Between Parallel Lines l

Key Concept: Distance Between Parallel Lines

The distance between two parallel P %
lines is the perpendicular distance r[
between one of the lines and any « =
point on the other line. Q
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