10/18/19 Bell Ringer 3.5 Equations of Parallel and Perpendicular Lines

Name the property of equality the statement illustrates.

4. m/A = mZA

5. If mzZD = 38° and mZE = 38°, then mZE = mZD.

6. If FG = JK, then JK = FG.

Please pass back papers.
Show me your signed report cards. (until Friday 10/25)



10/18/19 Bell Ringer 3.5 Equations of Parallel and Perpendicular Lines

Name the property of equality the statement illustrates.

4. m/A = mZA

Reflexive Property of Equality

5. If mzZD = 38° and mZE = 38°, then mZE = mZD.

6. If FG = JK, then JK = FG.

Please pass back papers.
Show me your signed report cards. (until Friday 10/25)



35 Equations of Parallel and

Perpendicular Lines

Essential Question How can you write an equation of a line that is

parallel or perpendicular to a given line and passes through a given point?

What You Will Learn

* Use slope to partition directed line segments.
P Identify parallel and perpendicular lines.
P Write equations of parallel and perpendicular lines.
Use slope to find the distance from a point to a line.



3.5 Day 1 Notes

Get out your 3.5 Notes and worksheet from yesterday.
(3.5 Notetaking with Vocabulary)



Name Date

Notetaking with Vocabulary (continued)

Extra Practice

In Exercises 1 and 2, find the coordinates of point P along the directed line
segment AB so that AP to PB is the given ratio.

1. A(-2,7),B(-4,1); 3101 2. A(3,1),B(8,-2):2103

3. Determine which of the lines are parallel and which R N
of the lines are perpendicular. &[] {"2"?_ i
i 3 \ (‘I.|4Ji
| oY
I 217 |
2, _sJ,g,Iu..q.
s S | I B
N2 TN -[2)| A x|
i\ IL_\ 2 /S /3 \;]\_S
(~a, 1N |
[ | (0, ~4)AN I[
LLT T DAy Nl

4. Tell whether the lines through the given points are parallel, perpendicular, or neither. Justify your
answer.

Line 1: (2, 0), (-2.2)

Line 2: (1, =2), (4, 4)
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Finding the distance from a point to a line. 3 Steps

Flip over your note taking paper. 1. 1 Line

(See Ex 5 in book for extra help.) 2. System of Eqations
. S — : - P . e (to find intersection)

7. Fmd the distance from point 4(0, 5) to ¥y = =3x = 5. 3 gictance Formula



Finding the distance from a point to a line.
Flip over your note taking paper. Vi L Line

(See Ex 5 in book for extra help.) \/Z- System of Eqations

. - . : 5 .~ = (terfind intersection)
7. Find the distance from point 4(0, 5) to ¥ = =3x — 5.\ £ pictance Eormula

Ddm=s  2)-3 52has |y ia(2)5

(j:: " +b

3 Steps

=l —5=3h,45 W4
e e
= -0 =3V 5
‘j RS (_;% _)-\O = % ):L( %) 3)\) (X‘%)z"'(a'ﬂ)
30 =y O+
‘3= (Z7rit



3.5 Day 1 Notes

Get out your 3.5 Notes and worksheet from yesterday,
3.5 Notetaking with Vocabulary.

Partitioning a Directed Line Segment

A directed line segment AB is a segment that represents moving from point A to point
B. The following example shows how to use slope to find a point on a directed line
segment that partitions the segment in a given ratio.




3.5 Day 1 Notes

Get out your 3.5 Notes and worksheet from yesterday,
3.5 Notetaking with Vocabulary.
Partitioning a Directed Line Segment

A directed line segment AB is a segment that represents moving from point A to point
B. The following example shows how to use slope to find a point on a directed line
segment that partitions the segment in a given ratio.

Practice Writing Ratios as Fractions




3.5 Day 1 Notes

Partitioning a Directed Line Segment

A directed line segment AB is a segment that represents moving from point A to point
B. The following example shows how to use slope to find a point on a directed line
segment that partitions the segment in a given ratio.

We are going to use 5 Steps to solve this problem.
1. Graph to check direction (goes with step 5)
2. Ratio

3. Slope
4. Multiply
5. Add or Subtract from A

(depending on direction) |::>




3.5 Day 1 Notes

Partitioning a Directed Line Segment

A directed line segment AB is a segment that represents moving from point A to point
B. The following example shows how to use slope to find a point on a directed line
segment that partitions the segment in a given ratio.

We are going to use 5 Steps to solve this problem.
1. Graph to check direction (goes with step 5)
2. Ratio

3. Slope
4. Multiply B
Check your graph /

5. Add or Subtract from A _ 5
(depending on direction) [ > Ifsegmentis Ato B add.

If segment is B to A sub. P
5 -



In Exercises 1 and 2, find the coordinates of point P along the directed line
segment AB so that AP to PB is the given ratio.

1. A4(-2.7).B(-4.1):3to 1

S Steps
1. Graph:

2 Ratio: We will discuss this next week.

3. Slope:

4. Multiply:

5. Add/Sub from A:
(depending on direction)



In Exercises 1 and 2, find the coordinates of point P along the directed line

segment AB so that AP to PB is the given ratio. Jr’
€
1. A4(-2,7).B(-4,1):3t0 1 £

5Steps " | [
1. Graph: So—

2. Ratio: 3/4 o 0.75

. o
3. Slope: O_HSC. b%-jﬁ;{iﬁ-% |
4. Multiply: . -
ultiply: Z " 7_4.5 --—2-:5 <_3_5>2_5>

. emloer CLUN1S
LPD\T\\' Q) CE{? '4,9085 1-$+<5€ :ﬂ)

5. Add/Sub from A:
(depending on direction)



In Exercises 1 and 2, find the coordinates of point P along the directed line
segment AB so that AP to PB is the given ratio.

2. A(3.1).B(8.-2);2t03




In Exercises 1 and 2, find the coordinates of point P along the directed line
segment AB so that AP to PB is the given ratio.

TR

2. A4(3,1),B(8,-2);2t03

|. Giroph +
2  RoaXxo 2‘/5 o- 4
4 Mar, cise =27 0= 2



Summary (on notes), Exit Ticket (on HW), and Homework

Essential Q“@Sflon How can you write an equation of a line that is

parallel or perpendicular to a given line and passes through a given point?




Summary (on notes), Exit Ticket (on HW), and Homework
Essential Question How can you write an equation of a line that is

parallel or perpendicular to a given line and passes through a given point?

Determine the slope (// lines have the same slope, and L lines have opposite
reciprocal slopes.) Then use point to find new b. Rewrite as y=mx+b.



Summary (on notes), Exit Ticket (on HW), and Homework

Essential Question How can you write an equation of a line that is

parallel or perpendicular to a given line and passes through a given point?
Exit Ticket: p. 159 #6

Monitoring Progress

6. Find the distance from the point (6, 4) to the line y = x + 4. 3 Steps

1. 1L Line

2. System of Eqgations
(to find intersection)
3. Distance Formula



Monitoring Progress

6. Find the distance from the point (6, 4) to the line y = x + 4.
6. The slope of y = x + 4 is 1, so the line perpendicular to
y = x + 4 will have a slope of —1.
y=-x+b
4=-6+bh
10="»5

3 Steps
1. L Line

2. System of Egations
(to find intersection)
3. Distance Formula




Monitoring Progress

6. Find the distance from the point (6, 4) to the line y = x + 4.
6. The slope of y = x + 4 is 1, so the line perpendicular to
y = x + 4 will have a slope of —1.
y=-x+b
4=-6+b
10=105
The line perpendiculartoy = x + 4isy = —x + 10.

3 Steps
1. L Line

2. System of Egations
(to find intersection)
3. Distance Formula

Find the point of intersection.

x+4=—-x+10 Equation 1
2x+4 =10 Equation 2

x+4=—x+10

2x+4=10
2x=6
2. _ 6
*T12
x=3
y=3+4=7

So, the perpendicular lines intersect at (3, 7).



Monitoring Progress
3 Steps

6. Find the distance from the point (6, 4) to the liney = x + 4. 1. L Line
2. System of Egations

(to find intersection)
3. Distance Formula

6. The slope of y = x + 4 is 1, so the line perpendicular to
y = x + 4 will have a slope of —1.

y=—-x+b
4=-6+b
10=105
The line perpendiculartoy = x + 4isy = —x + 10.

Find the distance from (6, 4) to (3, 7).

Find the point of intersection. .
distance = V(3 — 6)* + (7 — 4)* = V(=3P + (3)

x+4=—-x+10 Equation 1 )
2x+4=10 Equation 2 =V9 + 9 = V18 = 4.24 units
x+4=—x+10

2x+4=10

2x=6

2. _6

F =3

x=3
y=3+4=7

So, the perpendicular lines intersect at (3, 7).



Summary (on notes), Exit Ticket (on HW), and Homework
Essential Q“@Sflon How can you write an equation of a line that is
parallel or perpendicular to a given line and passes through a given point?

Exit Ticket: p. 159 #6

Monitoring Progress
6. Find the distance from the point (6, 4) to the liney = x + 4.

Homework

3.5 p. 160 #8-20 EOE, 22, 28

(8,12, 16, 20, 22, 28)
6 total



3 - 5 Exe rC|S es Dynamic Solutions avallable at BigideasMath.com

Vocabulary and Core Concept Check

1. COMPLETE THE SENTENCE A line segment AB is a segment that represents moving from
point A to point B,

2. WRITING How are the slopes of perpendicular lines related?

Monitoring Progress and Modeling with Mathematics

In Exercises 3=6, lind the coordinates of point P along 10. Line 1: (-3, 1).(—7,—2)
the directed line segment AB so that AP to PB is the Line 2: (2, —1). (8. 4)
given ratio. (See Example 1.)
11. Line 1:(—9,3).(—5.7)
3. A8.0).B3.—2: 14 Line 2: (—11. 6).(-7.2)
4. A(—2.—4).B(6.1x3102 12. Line 1: (10, 5), (8. 9)
Line 2: (2, —4). (11, —6)
5. A(1,6). B(~2, —3; 51w | i o
In Exercises 13=16, write an equation of the line passing
through point P that is parallel to the given line. Graph
the equations of the lines to check that they are parallel.
(See Example 3.)

6. A(—3.2),B(5 —4x2w06

In Exercises 7 and 8, determine which ol the lines are
parallel and which of the lines are perpendicular.

(See Example 2.) 1. PO, —1),y=—2¢+3
¥
7. { 1[ 51 4411, 6) i 14. P(3.8).y = _—il.r +4)
(L LT [56)
T 15. P(-2,6)x=—5  16. P(4,0), —x+2y=12
L1, —
(—1, 1t} 13,2 In Exercises 17-20, write an equation of the line passing
3 | e |=E through point P that is perpendicular to the given line.
A5, 20 (3.0) | Graph the equations of the lines to check that they are
S [ perpendicular. (See Exvample 4.)
17. P0,0),y=—9x— |
8 [] [ Tvldl [dc
{0, 6) Ji 18. P4, —G),y=—3
= FAL))
I~ . P2,3),y—4=-2x+3
B\ > v ) 19. P2.3).y—4 (x+3)
§a (% 20. P(—8.0).3xr—5v=6
(=3, 0N AG, -2)
) b In Exercises 21-24, find the distance from point A to the
'm0, -2 given line. (See Example 5.)

21. AL Ty =3
In Exercises 912, tell whether the lines through the
given points are parallel, perpendicular, or neither. 22. A9, - y=x—06
Justify your answer.
23. A(I5, —21),5v+2y =4
9. Line 1:(1,0) (7. 4) '

K6 2¢(7.0): (3:5) 24, A[—55). —x+2y=14

160 Chapter3  Parallel and Perpendicular Lines



25. ERROR ANALYSIS Describe and correct the error
in determining whether the lines are parallel,
perpendicular, or neither,

Line 1: (3, =5),(2.—1)
Line 2: (0,3),(1,7)

—1—(—5}__4 w0
i ™ 9=p
Lines 1 and 2 are perpendicular.

26. ERROR ANALYSIS Describe and correct the error in
writing an equation of the line that passes through the
point (3. 4) and is parallel to the line y = 2x + |,

X

y=2x+1,(3 4)
4 =pm(3) + 1
1=m

Theline y = x + 1 is parallel
totheliney= 2x+ 1.

In Exercises 27-30, find the midpoint of f’_g. Then write
an equation of the line that passes through the midpoint
and is perpendicular to PQ. This line is called the
perpendicular bisector.

27. P(—4,3).04.—1) 28. P(—5,-5).0(3.3)

29. P(0. 2). Q(6, —2) 30. P(—7.0),Q(1.8)

31. MODELING WITH MATHEMATICS Your school lies
directly between your house and the movie theuter.
The distance from your house to the school is
ane-fourth of the distance from the school o the
movie theater. What point on the graph represents
your school?

32. REASONING I[s quadrilateral OQRST a parallelogram?
Explain your reasoning.

aY| 1O(2, 6)
e

L

e 6, 4)

M /

[5(5, 1)
2 |4 | 6x
|

Section 3.5

33. REASONING A triangle has vertices L{0). 6). M(5. 8).
und N(4. —1). Is the triangle a right triangle? Explain
your reasoning,

34. MODELING WITH MATHEMATICS A new road is
being constructed parallel to the train tracks through
point V. An equation of the line representing the
train tracks is v = 2x. Find an equation of the line
representing the new road.

“

35. MODELING WITH MATHEMATICS A bike path is
being constructed perpendicular to Washington
Boulevard through point P(2. 2). An equation of
the ling representing Washington Boulevard is
¥ = —3x. Find an equation of the line representing
the bike path.

36. PROBLEM SOLVING A gazebo is being built near a
nature trail. An equation of the line representing the
nature trail is v = Lx — 4. Each unit in the coordinate
plane corresponds to 10 feet. Approximately how far
is the gazebo from the nature trail?

L 11 [Y%
(—6, 4 s

|
2(-8 [-4 l-ﬁg

B

A

37. CRITICAL THINKING The slope of line £ is greater
than 0 and less than 1. Write an inequality for
the slope of a line perpendicular to £. Explain
your reasoning,

Equations of Parallel and Perpendicular Lines 161



3s8.

HOW DO YOU SEE IT? Determine whether
quadrilateral JKLM is a square, Explain
your reasoning.

! I O
K0, n)| Lin, n)

x Y

PR

41.

CRITICAL THINKING Suppose point P divides the
directed line segment XY so that the ratio of XP to PY
15 3 to 5, Describe the point that divides the directed

line segment ¥X so that the rabio of YP to PX is 510 3.

MAKING AN ARGUMENT Your classmate claims that
no two nonvertical parallel lines can have the same
y-intercept. 1s vour classmate correct? Explain.

MATHEMATICAL CONNECTIONS Solve cach system
of equations algebraically. Make a conjecture about
what the solution{s) can tell you about whether the
lines intersect, are parallel. or are the same line.

A y=4xr+9
x—y=1

b 3y+4x=16
—y=18

G y=—5x+6
10x + 2y = 12

THOUGHT PROVOKING Find a formula for the
distance from the point {xy, v;) to the line

ax + by = 0. Verify your formula using a point
and a line.

MATHEMATICAL CONNECTIONS In Exercises 43 and 44,
find a value for k based on the given description.

43.

46.

The line through (—1, k) and (—7, —2) is parallel to
the liney =x + L.

The line through (k. 2) and (7. 0) is perpendicular to
2%

the line y = x — .
ABSTRACT REASONING Make a conjecture about
how to find the coordinates of a point that lies beyond
point B along AB, Use an example to support your
conjecture.

PROBLEM SOLVING What is the distance between the
lines y = 2xv and y = 2x + 57 Verify your answer.

PROVING A THEOREM In Exercises 47 and 48, use

the slopes of lines to write a paragraph proof of
the theorem.

47.

48.

49,

50.

51.

Lines Perpendicular to a Transversal Theorem
(Theorem 3.12): In a plane, if two lines are
perpendicular to the same line, then they are parallel
to cach other.

Trunsitive Property of Parallel Lines Theorem
(Theorem 3.9): If two lines are parallel to the same
line, then they are parallel to each other.

PROOF Prove the statement: If two lines are vertical.
then they are parallel.

PROOF Prove the statement: If two lines are
horizontal. then they are parallel.

PROOF Prove that horizontal lines are perpendicular
to vertical limes.

— Maintaining Mathematical Proficiency mevewre et sou sarme i provious grates and essons
Plot the point in a coordinate plane.  (Skills Review Hundbook)
52. A(3,06) 53. BN, —4)
54. C(5.m 55. D(—1,—2)
Copy and complete the table. (Skills Review Handbook)
- N =2|-1]| 0 1 2 > x =2 | =1 | 0 1 2
y=x+9 y=x- ;.
162 Chapter3  Parallel and Perpendicular Lines



Name Date

Notetaking with Vocabulary (continued)

Extra Practice

In Exercises 1 and 2, find the coordinates of point P along the directed line
segment AB so that AP to PB is the given ratio.

1. A(-2,7),B(-4,1); 3101 2. A(3,1),B(8,-2):2103

3. Determine which of the lines are parallel and which R N
of the lines are perpendicular. &[] {"2"?_ i
i 3 \ (‘I.|4Ji
| oY
I 217 |
2, _sJ,g,Iu..q.
s S | I B
N2 TN -[2)| A x|
i\ IL_\ 2 /S /3 \;]\_S
(~a, 1N |
[ | (0, ~4)AN I[
LLT T DAy Nl

4. Tell whether the lines through the given points are parallel, perpendicular, or neither. Justify your
answer.

Line 1: (2, 0), (-2.2)

Line 2: (1, =2), (4, 4)
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Name Date

Notetaking with Vocabulary (continued)

5. Write an equation of the line passing through point P(3, -2)

that is parallel to y = %x — 1. Grraph the equations of the lines

to check that they are parallel.

6. Write an equation of the line passing through point P(-2, 2)
that is perpendicular to y = 2x + 3.Graph the equations of

the lines to check that they are perpendicular,

7. Find the distance from point A(0, 5) to y = =3x = 5.

g0 Geometry Copyright © Big Ideas Learning, LLC
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